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1 Wk B S P A RS U N BRI M B AR, M-S PR A MR T ST R pklsk USC
s ] A F S k) R RS .
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R 16

6.2 ZHRRE

6.2.1 ARSI, BRIT SR A R R RE 1R M S TR Sh, PSL 1 BN A4 22 B AR 25 1 el 1 R
. R 1EM T PSL 1M PSL 2 E M2 IR, £ 3 &5 7 PSL 2 W& AUBR N .

6.2.2 X PSL2 #WE, AZTOIRAE MR & 1T 006 R 99 44 B R E -

21— ATSEANGE, TERENZRRE

PSL EHRRE AESE Mg L
PSL 1 AL, ARk LRI, IE ok R IE kR Y L175 ol A25
L175P o A25P

L210 & A

FLA ., IERHLH] tAPLEEALE. JAHLRORTY . IEoRRE, IRk, IEAOm Flk; S

firil, (LEH] T SMLS Bk dnim & L2454 B

L, IEokAL®), FRPLBEFLE]. IHLWREY . GEokRRES, IEek. B [k EE kD L290 i X42

I3k L320 0§, X46
L360 5§ X52
L390 5% X356

L415 4 Xo0

L450 i X65

L485 4 X70

PSL2 LB & L245R & BR
L290R 55 X42R
b AL, I, IF sl aE el ok L245N 4 BN

L290N & X42N

L320N 8 Nd6N

L360N B X52N

L3I90N b XS56N

L415N 8 X60N

ek hn ] <k L2450 # BQ

L2900) o X420

L3200 & X460

L3600 i X520

L3900 & X560

L4150 6 X600

LAS00) 55 X650

LARSQ) B X700

L5550 2 X80Q

L6250 0 X900 ©

L6900 i X1000 ©

FHLRESL B e A b L R RE Y L245M sk BM

L290M 5L X42M

L3200 51 X46M

L360M = X52M

L390M = X56M

) LA15M 5L X60M
PSL 2

L450M 24 X65M

L485M = X70M

L555M =i X80M

A HLR AL L625M 5L X90M

LOSOM i X 100M

LE30M sl X120M
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b

c

i TP A, RS T B

oo (1VFERE LS EREEE0 5E b 0 R, #ly MPa, AT PSL2 999, #anFiniRaEn e it (R. N

QM) 55 R B ) XN RGP e = 0 B R AE S R AR EE O 1000 psi, i) B [ SR A A8 R L R PSL2 W
W, Ferrg BT B (R, Ny QEEM) 4 b A —FL
PSL2 (8 5E (R. N . QB M) [ T8 — 4.

VR v

7 W75 TR AR BER

7.1 —BER
VT IR LS T B s

a) Hit CRPRE YRR EERED

b)
c)
d)
e)
f)

g)

h)

a)

HE A PSL (1 8L 2)

AR (I 2)

{4 API 5L:

W (W61, H4.1.1 883411, kiEHE)

ShEREEE (L 9.11.1.2)

FEEFHE R (EEREGERY (R 9.11.1.3, 9.11.3.3 fil 12)

filf DA A T B 3 D 4

7.2 HinfE R
T 52 157 16 L T 0 R 22 2 i ) T4 5 3T 1 i

&, e AT 0 R ) SR

1)
2)
3)
4)
5)
6)
7)
&)

9)

PUE b e & 1, B a) )
o i) 2% (k2 W4y (L 9.2.1 f19.2.2)
>25.0 mm (0.984 in) PEFHESRS (L 9.2.3)

L415N/X60N 4£E PSL2 P8 Ay 2 5P & (W% 5)

L555 Q/X80Q. L625Q/X90Q H1 L690Q/X100Q HH&E PSL2 A I it PRI (WL % 5)

r>20.0 mm (0.787 in) PSL2 &% (SMLS) T9A06E S REI T 5, ik a) 1
D>1422 mm (56.000 in) §EF A B AR B ZE (L3R 100
>25.0mm (0984 in) SC&F (SMLS) B E i B AR FA B B 25 W4 10, B b) )

it P T A b iE (W ML14)
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b)

c)

BB A, R CHE %

1
2)
3)
4)

5)

6)
7)
8)
9
10)
1)
12)
13)
14)
15)

16)

AU RIE I E AR (L 8.9.2) .

EfREANX (N89.3)

PSL1 ISR BRI 4, BlE e « e) #I 0

PSL2 #4F Ab F ile r BRAII W Z2 5, Bk ) v e) o ) L g) v h) L i) . k) MDD )

L625Q/X90Q. L690/X100 F1 L830/X120 &k a2 7. Mk ¢ F1 h k3% 1.2,

i]s

B b Y DN A PRAS RIS (I 9.8.2.3)

e RIE MR MER 9.11.33 a)
AR (WL 9.12.24)

FHMIMZER (L 9.12.5.0 8¢ 9.12.5.2)

i e pp il i 5 0 [ b bt (O 10.2.3.3, 10243, D234.2 f1D.2343) .
FEsAr T (102400

D=508 mm (20.000 in) $4E ELAEM LAY BAC 2 (W 10.2.8.1)
MFEEEREET (W ML2)

ELARATT R, EURAERTTRIFRMIAEE (I ML3.5)
EPRE AR (WLE3D .

1QI HEARER (I E4.3.1);

WRAT G R E

1
2)
3)
4)
3)
6)
7
8)
9)

ZHRE (Le2fE1)

HEJCmEl K PSLT L245/B #RC4EE (SMLS) FMfftN (W& 1 ;
o) SR A HERE[ P 2, BT ) )

4% SAWL (SRS BRI WL%E 2, BiEc) );

PSL1 40 HLSE IR AR b TR 0 M i (L 8.8.1)

TR () AR SR SRR e At E IR (SAWH) FraIftir (I 8.10.3) 5

BHEFAHER (L 811D

RIEREMTT 0° € (32° F) A CVN phifiif%: (ML 9.8.2.1. 9.822 f19.83) ;

3 h 0

D<508 mm (20.000 in) PSL2 4 4k CVN philiid3e B O oy i g (W 9.8.2.2 % 18)
10) PSL2 @Aty (HFW) & B 4% CVN phaliifss (W 9.8.3 fl 18) .

84



R 19

11) D=508 mm (20.000 in) PSL2 M & DWT {5 (W 9.9.1 FIE 18) ;

12) RIS 0° C (32° F) M DWT % (I.9.9.1) .

13) 2 5% 3 M AHE R A K RE N 12 m (40 i) E 24 m (B0 fi) AURHIEE & MR
9.11.3.3.¢) . d) Fle) |;

14)
15) FERE DRAR (I 9.12.5.3)

16) HEGMEL (SAW) ERAL G (COW) T msMREEfZIE[ 1L 9.13.2.2e) |s

17) PSL2 §E M R alitle (W 9.15)

18) PSLI SERSG AR (M 10.1.2.1)

19) PSL1 & HEGE (W 10.1.2.2) ;

20) PSL2 SRR S SCIF A FACRA (I 10.1.3.1) 5

21) A REEE (SMLS) FRABE AT Frfatls (W& 20, Wik ;

22)  FFF AR B0 R A ) e SR E [ W 10.2.3.2, & 19 BiE ¢ . FIFE 20 B 4D )
23) RAEMAT BT EWRS (W 1025.2) ;

24) WA (EW) FIEOE (LW) 454 MR MEAER (W 10.253) ;

25) I TATERECRHE P R A K TR B M0 E R F (0 10.2.6.1)

26) A BAUAOEI KRR ) (L3 26) -

27) R R/ S VPRE ISR OK R38R S (W 10.2.6.7)

28) WEHAE MR RO (L 10.28.1) ¢

29) SR AN E SR 2 D=219.1 mm (8.625 in) # RSB AR [W 102.8.3 f1
#2110, WiEco s

30) WEHE AL ST R MR A (W 10.2.8.7)

31) HEmHRUEEEE (W 11.1.2) .

32) WA RE M IERE (R 11.1.4)

33) ARLEFIE[A 11.2.1 €]

34) WEMRE bR ERmMRAE (W 11230 M11.27b) ]
35) @A HI B EN sRAD 2 bR E (W 11.2.4)

36) WERREIBAE (R 11.2.5) ;
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37)
38)
39)
40)
41)
42)
43)

44)
45)
46)
47)
48)
49)
50)
51)
52)
53)

54)
55)

56)
57)

WEKERSEASAREL (1127

WEMSEERR (R 11.2.8)

LWgbiE (W11.4.0)

et Shig 2 (WL 12.1.2)

FkiRE (12.1.3)

WA (L 12.1.4)

PSL2 i T 2P, AR T, RFEMEB (I

B.1.1) ;

HROLAT (SAW) SRR (5) AWMU LIFEE MR R (R ED
PSL1 J4E (SMLS) #ikdiifass (W E3.1.2) ;

IR (EW) BRI KRS A PG eSS (NDT) [LE3.13b) s
B BB AR (W E323)

HEE (SMLS) 8 77 Lo ) Bl /i 5e (W E3.3.2)

R E.4 MEAT IO S8R KT

O AR AL S 2R R (R ET) ¢

#laky (cow) BEEBRER % (WESSS) .

B (EW) . BSOS (SAW) BEL&H (Cow) EE 5 B AME A (WLER)

%-ﬁ&(ﬁ)fm&m?ﬁwﬂ (EW) . HEILEL (SAW) &8 (COW) #4842 B i s
i (HLE9)

D=355.6mm (14.000 in) HE AN (W F1.4)

fipta G AT PSL2 ST A0 1, R M BRI M SRREE . RUhRERE MG
[ EER A R EIRERML (WL G20

R tERA% & 0F F PSL2 W45, fEbFpHSR T, MFFSHFEH ER (WH2)
LIl (TFL) 9, MRMEM PRSI TER (120

58) i EHRTERAFFRE, MR, BRFSHR T ER (12D

59) YA UEPERIAE A DR, SRS R, RETERLE R RGP N (see N.2):
60) FLABAT o] B =i o8 7 % 1) B R

61) APL ZXFRiME, MCFMRSULTT, BifT &M A FIPH# O.
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b) LEEHRE, HAbFLE. AR
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838  AfFLLMOREZ IR, B9 (8) ANBELE ARG S 8.3.7 —EERMGES) At Ll
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a) WA G ABOREE DE B R R, BRE A ) AR/ BRI YRR SN T D s HE
REFER, FEALHI TZ3CPHATER & i e VFa N, R EEE k19 BTl NS T EE

b) TR T L360M/XS2M RO, SR M i Soe i (8D HRALEI T HEAT el ST Bl
ARk, I ELE AT DA BT MN, AT R (5L 7 ik A s R e A MR A A . (R
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83.9  [IE R 7 i S o AL T ) A L O PR e AT VA, O T AR R N R AL R
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b) HEL
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842  EIIREERIR:
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HLE1R (COW) HIISSETEIR TR, 5 — ISR LESE N, ORISR AR s, RE
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8.7 NERAE R4k
LS S () 1R AR I 2 4HER 180° .

8.8 H (EW) FIEER (Lw) BRsEGE
8.8.1 PSL1 H# (Ew)®
W8T L290/X42 MANE, BReead thil vl 8 F 8 A A b B Oy i Ah . IR ER R EEm (X (HAZ) Mk £7 # 4k
B, DUBESLIE AR ER SR A T B SRR Ay ik, o) i 7 N B R R S Bk S b B A AL
P IXMEFR RS, (EANPE TR G, SR SR R 2R

WEFTEIKT L290/X42 HIEF, BEEEAT A bR, DABHIIE KB, B0 RORHEA R RIR PR SR
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882 WL (Lw) ER pSL2 MR (HFW) B

AT ARMEAT KRN [B] K AL AL, AR SRR DR AT AR AR PR, DIBLRLIE K S ib e,
8.9 WERNKT 2

8.9.1 k892 fuifsh, AEBIITHEREANAT 0.015, HELCFHELE4

a) P B G AT LE KB O [E] oK

b) B e AR T B S AT R R

892  ERNAHUE, WY EWERERFEARDT 0.003 HARKT 0.015,

893  ERBATMLIN, ERE s BRI AKX (1) iR

_ |Da _Db|
§p =—
Dy (1)
Jt"l"
Da SRR 42, ] mm (in) %R
Db R R M52, mm (in) %R

1Da=Dol g s ttystint i, i mm Gin) 75
8.10 A (B ) AR Sk 15 2%
8100k EIAEHTE FRRAT I CB) RN S tst.
8002  FLSMEHEMARNE [, I (1) AR SR SE R HEIR G800 2 B AN EE A 300 mm (12.0 in).



R 26

8.10.3 WIRATHL, FEEHT (B /A0 Sk AR ISR BE KT AR O A N Y A R B X T 150 mm (6.0
in), R BE R AR HYE O A (A5 AR Sk g .

8.10.4 A EEESEMIT ERIIRN () ARETR R EE R

a) A HTHRATAT LR 5 T B A R P LIS (GMAW) 41 G 1R R
b) RIS ER AR A A F] A S bR A AT R 5

8.11 % e

8011 RPN wTHER R .

8.11.2  MREEAHEE RS M ER.

8013 Bl B IR K AR T 1.5 m (5.0 ).

8004 T BUEAHEE M & BN AR (AR AR ) ] H 5 88 3 4 4 1t i oK el 3R .
8.12 7S B

o7 4 O PR P AT S A 3

81318

8.13.1 T PSLI 9, it i 1 i 37 Ol SF SRR R (R

a) MEMERRIR, PLBITERAG RN, HRI s R SR 1K
b) REERIN, PRI HI R, B RS MR ER .

8.13.2 XF PSL2 W, ili&f R LR F ORI, AOREF XSS R R bR iR A B R il
SR RS R (3 T 3 LB S A RS S AT — AR B SR A S A A T B RN A2k a2

9 SWChRHE
9.1 B
9.0.1 A IR R R NRT S 1SO 404 Y E R .

9.1.2 {ERFAIFEEAMNLT, ARKH L415/X60 2 @i a0 L360/X52 B3 fIKINZRAY
.

9.2 {LERS

9.2.1 T =250 mm (0.984 in) PSL2 §U4F, JLRRfERIER ffbF R o R o3 4 e, e #e e
He o A B HMN, (BN S 4 80 Bl — 3.
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9.2.2 X T r=25.0mm (0.984 in) PSL2 0, HERaE@ZEmfb e sy Bpr & 5 WsE, e #9890 {h 5=
R Ay BB, B 5% 5 Wil — 3.

923  ¢>250mm (0.984 in) ) PSLI Al PSL2 § (0 fL 22 50 R B s, W4 42 4 A2 S ML
RSSO EHERT -

924  PSL 2 /™ Gor i S i ORE A 080 SFTa0hT 0.12% B, B CEpen FAT FH A (2)
fiffy 5

Si Mn Cu Ni Cr Mo V
—t—+—+—+—+—+—+5B

CEp.. =C
Pem =~ 30" 20 " 20 T80 "20 T 15 T 10 )

PP R SRR R 8 (WES) .

WA B B B S RN T 0.0005%, HE2, {E= fh i R ek W 66 B o &M b, fEB 258 CEpem it 5
P B RN

9.2.5  PSL 2 #0E ™St e it OB 30 KT 0.12% B, B 290 CEnw BAE F2 5 (3) e .

Cr+Mo+V Ni+C
CE||W=C+w+{ r+Mo+ }+( i+Cu)
6 5 15 -

Rob TR SRR P LR S)

£ 4— < 25.0 mm (0.984 in.) B PSL1 {AEHLERS

FRESE, BTHESFR=R5H o
R (AE)
C Mn P s v Nb Ti
mAKb mAb B/ | K TN TN N TN
T

L175 5E A25 0.21 0.60 — 0.030 0.030 — — —
L175P ok A25P 0.21 0.60 0.045 0.080 0.030 - - -
L210 5 A 0.22 0.90 = 0.030 0.030 = = =
L245 5 B 0.28 1.20 = 0.030 0.030 cd cd d
L290 &Y X42 0.28 1.30 — 0.030 0.030 d d d
L320 & X46 0.28 1.40 — 0.030 0.030 d d o
L360 o X52 0.28 1.40 — 0.030 0.030 d d d
L390 = X56 0.28 1.40 0.030 0.030 d d d
L415 5 X60 0.28¢ 1.40¢ — 0.030 0.030 r f r
L450 B¢ X635 0.28¢ 1.40¢ — 0.030 0.030 f f f
L485 2 X70 0.28¢ 1.40° 0.030 0.030 f f f
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"E

L175 8% A25 0.21 0.60 0.030 0.030

L175P B A25P 0.21 0.60 0.045 0.080 0.030 — — —
L210 5 A 0.22 0.90 — 0.030 0.030 = = =
L245 W B 0.26 1.20 — 0.030 0.030 ed ed d
L290 =Y X42 0.26 1.30 0.030 0.030 d d d
L320 ok X46 0.26 1.40 — 0.030 0.030 d d o
L360 B X52 0.26 1.40 0.030 0.030 d d d
L390 5 X56 0.26 1.40 - 0.030 0.030 d d d
L415 2% X60 0.26¢ 1.40¢ — 0.030 0.030 r f r
L450 5§ X65 0.26¢ 1.45¢ — 0.030 0.030 r f r
L485 2 X70 0.26¢ 1.65¢ 0.030 0.030 r f r

i Cu =0.50 %: Ni=0.50%;: Cr= 0.50%: Mo=0.15%

b R R A R
W, BRHE
W, KRR

W 001 %, WA VERR - bR e R
B 1.65 % AT = L360 2 X52 (H<L485 5k X70 i1}
I 2.00 %

540 0.05 %, A TS =1245 5% B H<L360 8% X52 1)
B, BECEE S 175 % 6 THUEE L4RS i XT0 1)

¢ ERSHERLE NbV=0.06"%

4 Nb+V+ Ti=0.15%

¢ BRI

U BRAEWLE, Nb+V+ Ti<0.15%

£ AT S nE, ELY 508 B=0.001 %

£ 5— < 25.0 mm (0.984 in.) B9 PSL2 B ILER S

- R, Eﬂﬁﬁﬂf‘ﬂﬁ‘ﬁ ngll a
(AL R Y kK %
c s o owm® [ o | s | v | ow | om | xm CENW | CEPem
EHERAE

L245R 1k BR 0.24 0.40 1.20 0.025 0015 € e 0.04 el 0.43 0.25
L290R _"Itt, X42R .24 0.40 1.20 0.025 0015 .06 0.05 .04 el 0.43 0.25
L245N 5 BN 0.24 0.40 1.20 0.025 0.015 c < 0.04 el 0.43 0.25
L290N 5 X42N 0.24 0.40 120 0.025 0.015 0.06 0.05 0.04 sl 043 0.25
L320N #f X46N 0.24 0.40 1.40 0.025 0.015 0.07 0.05 0.04 d.el 0.43 0.25
L36ON 58 X52N 024 0.45 1.40 0.025 0.015 0.10 0.05 0.04 del 0.43 0.25
L390N 5 X56N 0.24 0.45 1.40 0.025 0.015 ool 0.05 0.04 del 0.43 0.25

LA15N 28 X60N 024 f 45 140 f 0.025 0.015 o.10f 005t 004 ghil e BB i
12450 5 BQ 0.18 0.45 1.40 0.025 0.015 0.05 0.05 0.04 wl 0.43 0.25
L:‘J“[J ok ,'\-I:"_Q 018 0.45 .40 0.025 0015 005 005 .04 al 0.43 0.25
13200 5 X460 0.18 0.45 1.40 0.025 0.015 0.05 0.05 0.04 el 043 0.25
L360Q 5 X520 0.18 0.45 1.50 0.025 0.015 0.05 0.05 0.04 el 0.43 0.25
L3900 o X560 0.18 0.45 1.50 0.025 0.015 0.07 0.05 0.04 del 043 0.25
L4150 5 X600 018 f 045 f 170 f 0.025 0,015 g e g hl 0.43 0.25
L4500 2§ X650 oasf pasf 1.70 0.025 0.015 g e E hil 0.43 0.25
L4850 i X700 018 f 045 f 180 f 0.025 0,015 g e - bl 0,43 0.25

L5550 o X800 pasf pasf 190 f 0.025 0.015 g £ g ij fie M it

hE
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L6250 5 X900 016 pasf 1.90 0.020 0.010 £ g g ik
L690Q 2 X1000 016 45 1.90 0.020 0.010 g e g ik
e

1245M o BM 022 0.45 120 0.025 0.015 0.05 0.05 0.04 sl 043 0.25
L290M &, X42M 0.22 0.45 1.30 0.025 0.015 0.0 0.05 0.04 el 0.43 0.25
L320M & X46M 0.22 0.45 130 0.025 0.015 0.0 0.05 0.04 el 0.43 0.25
L360M & X52M 0.2 045 1.40 0.025 0.015 d d d wl 043 0.25
L390M 5 X56M 0.22 0.45 1.40 0.025 0.015 d d d sl 0.43 0.25
L415M ol X60M pa2f 045" 160 ! 0.025 0.015 g g g hil 0.43 0.25
L450M i X65M a2 f 0.5 f Loof 0.025 0.015 : e £ bl 0.43 0.25
LASSM £, XT0M 012 f 45 170 f 0.025 0.015 - ¢ g hl 0.43 0.25
L555M i X80M a2 f 0.5 f 185 f 0.025 0.015 : e : il 043 f 0.25
L625M s X90M 0.10 055t 210f 0.020 0.010 - s - ul 0.25
L690M =% X100M 0.10 055 f 210f 0.020 0.010 : ¢ : ij - 0.25
L830M 5% X120M 0.10 0557 210f 0.020 0.010 g 2 g i 0.25

TR ST e A, 62200 mm (0,787 in) JESEEGT . B0 IR LR

b BS R R E R R 0.00 %, W AR TR I EE A e R
=L360 5% X52 (H<"L485 =¥ X70 f 505 BEAFRET 1,75 9% 1 ek -

it 2.20 %

93T B AL AE . Nb +V=0.06 %

d Nb +V+ Ti=0.15 %

TEEA, Cu =050%, Ni=0.30%, Cr=3}030%, Mo=0.15%

Y LA

YL, Nb+V+ Ti<0,15 %<0.15%

VMY, Cu =0.50%, Ni=0.50%., Cr<0.50%, Mo=0.50"%

i i B AT HRML SR, Cu =0.50%, Ni=1.00%. Cr=0.50%, Mo=0.50"%

j B=0.004 %

k WA LR, Cu =0.50%, Ni=1.00%. Cr=0.55%. Mo=0.80%

| B FH MG j) SR AT PSL2 R4S P RIM . BRAATERLSh, ARt i R

e . B R T 0.02% @ CENW, 8-SR T%TF 0.02% §EF CEPem
§0.05 %, BT =024 56 B (H<L360 2§ X52 el S RS aL 1.65 % AT
L485 8 K70 {H=L555 8§ X80 5 L& BT 2.00 %, 318980 > 1555 ok X80 i

=0.001%
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9.3 Hr{ikAE
9.3.1 PSLI &M tERER 77 54 6 K.

9.3.2 PSL2 B MR tEREMNTF & 3 7 oK.

#£ 6— PSL1 AEHMHRBER

FAERRE R B i T
JER PR 3 . B A g HREE L
REEE (50 mm 5 2 in.)
R s Rm Ar Rm
MPa (psi) MPa (psi) % MPa (psi)
B/ L/ B/ B/
L175 o A25 175(25,400) 310 (45.000) ¢ 310 (45.000)
L175P &l A25P 175(25,400) 310 (45,000) “ 310 (45.000)
L210 5 A 210(30,500) 335 (48.600) ¢ 335 (48.600)
L2455 B 245 (35,500) 415 (60,200) ¢ 415 (60.200)
L290 55 X42 290 (42,100) 415 (60,200) ¢ 415 (60.200)
L320 8¢ X46 320 (46,400) 435 (63,100) “ 435 (63,100)
L360 o X52 360 (52,200) 460 (66,700) ¢ 460 (66.700)
L390 = X56 390 (56,600) 490 (71,100) ¢ 490 (71,100)
L415 55 X60 415 (60,200) 520 (75,400) ¢ 520 (75.400)
L450 o X65 450 (65,300) 535 (77.600) ¢ 535 (77.600)
L485 o X70 485 (70,300) 570 (82,700) ¢ 570 (82.700)

P RGR. B AR R R R A5 i R TREE 2 A 1 52 A e R 2
b RPN, SARSRAIE IR U AR S T a5 A A A

©  RERA FAARHAERMOKE 4, AR, RIS A E A

0.2

4]‘;0

Ae =C-
f
y99

s
C YRR STk, © 1940, FH USC fufiflet, © % 625,000.
Axe RIEHIES AR m B, W mm (in). B R R

1 BFCH: FLiE 12,7 mm (0.500 in)f1 8.9 mm (0.350 in)@EIHLCH Y 130 mm®(0.20 in): FifE 6.4 mm (0.250 in) i[5
BLFE 7 65 mm® (0,10 in?);

2) it a) 485 mm?® (0.75 in)y F b)) HRET AR GE S0 TR A B IS 0 e A o e e [ 3
L 10 mm® (0,01 in)s

3) B GURENL ) 485 mm? (0.75 in.%) A1 b)F S S0 b 0 S A0 R0 5 B - S AU R B AT A P 3 b B N, N )
AL 10 mm® (001 in?),

U HUE R sgiE, AT MPa (psi) 3

£ 7— PSL2 BRI R

&4
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m"# nEws saw il cow
EREE im0 BB © #K-.{ (50 mim 5§ H WA d
21l
ARNE Af
Rl 5 Am Rl 5/ Rm Rm
MPa (psi} MPa (p=i) L MPa (psi)
k4 i ks ik i ji it I~
L245R 2k BR
L245N Hi BN 245 450 415 655 093 f 415
L2450 i BO (35,500) (65.300) ¢ {60,200) (95,000) ’ (60,200)
L245M B BM
L290R. 5k X42R
L290ON ol X42N 290 495 415 093 f 415
L2900 B X420 (42,100) (71,8000 {60, 2060} o (60,200
L290M 5 X42M
TH0N 2 WA
]":::::‘ " '\'.jbh 320 523 Aas 635 (95,000) 093 r 433
LI20Q 1 X460 (46,400) (76,100 {63,100) = S " (63,100)
L320M 2 X46M
L36ON B XS2N V6l 530 460 460
2 o W5 k a5 il . 0 .
L3600 £ '\. __U (52.200) (76,900) {66, T00) 760(110,200) 07 ! (66, TOOY
L3GOM B X32M
L32ON 3 X364 190 545 450 490
L3900 o X560 I . . 60 (110,200) 093 f
65000 79,000 71,100 71,100)
L300M 25 X36M (56,600) (75,000 {71, 100) (71, 100)
LAI5N B X60N .
L4150 % X600) 413 563 S0 760 (110,200) 0.93 r 520
A T {60,200 (%1,900 75 400 ! e o (75,4000
L4156 2 X60M ) ) !
L4500y L X650 4350 00 535 - 5
Thl 0,2 0% r
L450M % X65M (65,300) (87,000) (77,600) 60{110,200) 0.9, (77,600
L4850 EE X700 485 635 570 . 370
" 2 193 f
LASSM &l XT0M (70,300) (92,100 (82,700) 760(110,200) 0.9 (%2,700)
15350 £ X30Q 555 705 625 ) - oo
i 193 I
L555M B XR0M (80,500) {1002, 3000) {90, 60M0) BI5 (119,700) 0.9 (90,6000
L625M B X90M 625 T75 605 918 (1593 & £ 695
(90,600 (112.400) {100,800) 215 (132,700) 095 (1040800}
L6250 5L XM 625 TI5 695 5 (1397 g f _
[N 600) (112400 {100,800 215 (132,700) 0978
LG0M B X 100M h b Thl _ T6i
GO0 7 (100, 100) H-l[lbfl:l,NlHHh (110.200) 900 { 143,600) 0o7h f (110.200)
X v Th
L6900 B X100Q 690 " (100,100) &40 ® (1218001 P ||||I|”‘|||||| 990 [ 143,600) 0970 f =
LE3IOM 5§ 31200 915 915
$30° (120400 | 1030° 152300 {132,700) 1145 (166,100) 0.00" ! {132,700)

A AT R, AN A R R IR R e B R g e b S 2 S £ A R, BE LRI & T
S| erp 2 A O R N FE AR ] AHIE T L320X46 (P (i, I 655 Mpa (95000 psi). &4 T L320/X46 {5 T L555/X80 (1) |||
§949, LAY A 19 < 760 Mpa (110200 psi). o & :\sn i o (] 9 432 ;Ihélﬂ, 47 I R AGETRT . R SRR, |

L) 5 MPa. 295:F1 USC Sefirbilnd, il 57 {fm o i i

> L625 58 X90 i, Rp0.2 i

€ HHSLER T D> 323.9 mm (12,750 in) PUHE
A e, AR R e AT R S 4 B a ) AT

F R 0 el 2 B0 ARG, ek AR PR =495 MPa (71,800 psi)

f ',.'.ju;_-']'|éa]-1lli e A B T 94 a
|.\II?

FE 4[]

Ap =0
LT

Ao
| C USRS RfRE, © o o19d0, Y USC Bk, © Y 625,000
Axe  CRIEFBE R TR EE, B mm (in ), SLEIMR AR
1y R EE: B 12,7 mm (0,500 in) 0 8.9 mm (0,350 in) 200 Bl FEA 130 mm? (0.20 in.%):  ELI® 6.4 mm (0.250 inJ;'I-'II"-H{-Lan'I'i 65 mm? (0,10 in.%)
2y R AR a) 485 mm? (0.75 in.2) B b)E D H9E I E SRR R S B NS it P B R e s R B AR Y 10 mm? (0.01 in ),
3 HAREFEEL a) 485 mm? (0.75 in®) A1 bR H BT £ 5 W JEE T Gl R T .=1rr-m41~ £, BRI 10 mm?® (0.01
m.=
U HLE J‘:I-IIL. 3 Hl MPa (psi) ¥R
B B el E SRR R0.5/Rm H A
h s > 1625 88 XOO B, Ros /Ry i85, &2

A 0] H S SR Roo s Ry HEAFL
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9.4 FkERE

940 Br 942 suithh, SR T OK R, HAE IR R BT (A RS

9.4,2 1 5P e K]t B (1 A B A 0 T R I A T R, O S 9 AT 1 T A

9.5 TR

URE AT (T4 AL UL, FLAS S8 Rt LR

i X TR, HYEE LIRS AR 00 6.4 mm (0.25 in) VG,

9.6 F it

Je i 156 AG B bR e F -

a) %% = 1210 58 A [ HLEE (EW) Fl D < 323.9 mm (12.750 in.) @980 (LW) 5.

1) =127 mm (0.500 in) FHHZ% =L415/X60 MIPE, 7EF T8 195E T 98 s e (0D)

7 66 %2 AT, ARLHBLREEIFR. A4S ME B FA G A AT W8, PPRR MR A T
PEELGAE (OD) 1Y 50 %2 BT, AW H B EEHF 2,

2} D10 WIS, 6P ER T R BR AR (OD) /Y 33 %2 i, 1R4% Z ARG A i
B R

3) ERNER A, P R A2 AT, AR o B e e R R
b) 4H4L L175. L175P. A25 o A25P (il (EW) FUESELE (CW) ¥
1) PR R B N T BG4 R (OD) 19 75 %2 i, AR HE IR 48 FF 5
2) PR AEE BN TR BUGSME (OD) 1) 60 Y2 B, A54E 2 SN FAT AR LH B Lol .

i D<60.3 mm (2375 in)A980%, HSEEEFSE LM 6.4 mm (0.25 in)fE A ATEE . D=60.3 mm (2.375 in)
M, REER IR FNE 13 mm (0.5 in) TEH AR

2 WP R AR (EW) B, fERARATEET R R, PR 0 L A el A . LAl i
T RS A RLE ST

i 3 Al “ PRSI W5 F R R b (T T T MR REL . R, (A SRR R AL
9.7 M HE%
9.7.1 %972 foiFs, B

a) AR WiR,
b) {EMAE S EAR IR AT 3.2 mm (0125 in)  HAE Je i BF Ao/ i 2 A al i 24

&4
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¢) EEH . HAZ BUE G & EARM BRI T 3.2 mm (0.125 in) SRERELR T HUERET 12.5 %ML
FI % .

9.7.2 fEWEE R P RE T SR, HEREAEE 6.4 mm (0.250 in), WAR {F 431 R
A .

9.8 PSL2 E CVN Mdridie

981 &M

9.8.1.1 ARV RSHARER . BRATE/DNFE (AR — 2D WRISCRE R 4 RO alRE 1 3 2 R RE 55
AU RE B A RO R 2 SR A LB e B, T S SR B B AT AR (HEREE D) .

9.8.1.2 AR ) A R BG EAS BE TRE /P38 (R — S =6l ) TRIRER 75 %.

9.8.1.3 PEAR TR E bR IR BE AR AT CVN phifrille, WAREICER T, wliemy e b D8y
AR 2 A ML R, R iz e R

9.8.2 EHhMmiR%

9.8.2.1 PR T2 (R — 410 =) MIRRERETF &3 8 MR, RS e R
FE BUBRIRZ 0° € (32° F) , RN SRA BB0a] T A BRI

i+ 2 8 P RLE B RE (A K B RO B R O T R NEA S R .

9.8.2.2 MEA B, D508 mm (20.000 in) M, WIHRMEN 0 ° C (32 ° F) M, G4 580
TR ClA— 8 = lE ) WO S bR 85 Y%, ol i S Bt a] S S8 (it gl .

i % O DI R 2 DRI 7 S PO g e T o 05 FEE I A AL 0 RiE W 10

9.8.2.3 B AAT I, T ICREARR A 9.8.2.2 BUERS, WRTHEITIE CVN BB AR AT 80 R ~F #4T/)
CVN i B W 1 BY B i R AT VP JF R o, AR 25 .
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# 8 — PSL2 AT EAEMN VN RILRBESR

i 2R~ cvN BikpE
N
D
. Kv
mm (in.)
J(ft = Ibf)
L
>L415 B >L.450 B}, >L485 B >L555 8% >L625 8§ >L690 BY
< L4158 X60~ X65 ~ X70 ~ X80 ~ X90 ~ X100 ~
X60 SI4S0EE | S L485EE | < 1555BF | < L625ER | < Lo90EE | < Ls30ER
X65 X70 X80 X90 X100 X120
=508 (20.000) 27 (20) 27 (20) 27 (20) 40 (30) 40 (30) 40 (30) 40 (30)
>508 (20.000) 2 762 27 (20) 27 (20) 27 (20) 40 (30) 40 (30) 40 (30) 40 (30)
{30.000)
=762 (30.000) % 914
(36.000) 40 (30) 40 (30) 40 (30) 40 (30) 40 (30) 54 (40) 54 (40)
=914 (36.000) %
1219 (48.000) 40 (30) 40 (30) 40 (30) 40 (30) 40 (30) 54 (40) 68 (50)
>1219 (48.000) 5 < <
1422 (56.000) 40(30) 54 (40) 54 (40) 54 (40) 54 (40) 68 (50) 81 (60)
=1422 (56.000) &
2134 (84.000) 40 (30) 54 (40) 68 (50) 68 (50) 81 (60) 95 (70) 108 (80)
983 WMERSMAEME (HAZ) A%
FAREREE 0 ° C (32 ° F), FERUT R4 RGTRRERT, - EIREE R HAZ 50 a Ry (R — 4l =

il Ib}ctl‘,tﬁé.rﬁ-?ﬂ oS, Bl S AT R SR

a) D<1422 mm (56.000 in) H#IZE<1555/X 80 AYEET 4 27 1 (20 fbf);
b) D=1422 mm (56.000 in) (1895 407 (30 fLlbf) ;

c) MZE>L555/X 80 (HAE 4 407 (30 filbf) .

9.9 PSL2 BRER DWT id%

99.1 {E0° C (32 ° F) ASREER, fG-as (F—H A0 My uimBie =85 %, g
Hris, ARG IR R Tk . AT EEE =254 mm (1. 000 in) WEE, DWT wlSa ) 56y 2R 1 i i
!l;n

¥ SRR B 0 T U 7 AR R 5 e T s L 5 o A W E M 1

i Gl R AT LSS AT S DI B AE S0 A CVN WA T (R A — A, fER Uik i Sl i

e, FEREEE BRI E LR G % 200 .
9.9.2 Iﬂﬂl 'ﬂ}i_ﬂ'u'nr‘ﬂl’ﬁ.‘u'tﬁ'i |‘.iﬁ.::“: CVN 1:"1"|||"i:tl}‘ﬁ}',, ﬂllﬁﬂfl L(Am ’ ll}l.ijA '3_{ U][HI*FL':DH 'H”“"' L!f'-:j‘z.- |J'1'J

(TR REAT AL pen i

&4
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9.10RMRHL, HRIAIGREE

9.10.1 &AW
9.10.1.1 FIF AT 01 s T T A B 5

9.10.1.2 i A W 3 ar . K i 7K
9.10.1.3 S A FE AT 5 7 iR 5 fr i O B bR E LR S B St E R

9.10.2 Wik

HESLAS (SAW) FUEHAEE (COW) B b AYwE il Rt iR R HHLE T dE . Bk E.

a) FEE=04mm (0016 in) MFGARFEEN (AHEGLKE) |, I C1 BRI EE.

b) HEE>04mm (0.016in) {H<0.8mm (0.031in) [HmZilifEl, REHER C.2 M Eb®, HH:
1) BEAKE=0.51,
2) RANERE=0.1r BLK
3)  {EAEE 300 mm (12,0 in) {ELRIAREE I, PRIV A EIL A

c) L b) FLE MG RR D EREE, B ER C3 BT AR E.

NOTE  weifiiikiF gt FWLH 75 fir.

9.10.3 kLS

9.10.3.1 PRSI 0 IS R L

i 1 el I 15 72 b o W 0 B i 5 W SR T A SIS R ) IR T, PRI 0 2 ARt s

2 FERbBER ALY (EW) IS LR PRI (O W SR PR REAL, ey b2 15 5 Al iRy el B AN B e i 2 () ) i Al 51 2
(f, FEABEREEI 0.10.7 (80 L H .

9.10.3.2 LB N C2. C3 b) B0 C3 o) MMUEME. F7HIlpefiemmMbthetle e, i
HAER 10 %Y LR HF iR 5 %R ZREF R i (i M e O iR, nRH ZEE. §ERikat
BN T i3 B e LA £ S

9.104 B

iR A Fe i 1 b, EAM S AR A K > 6.4 mm (0.250 in) RG] 43 2 EE e 4y W ERIG . A iX
Fel ke B ) 0 I R A S R 1), T B0 o b A AR 4 IR R e AR AR AE

9.10.5 JLR~HRE

9.10.5.1 BReEEguAh, T R T a1 i A S B e R TR IE W P A B AL AT R
SPOR RS B ) LR A S W R R A A M REE, R Bt 3.2 mm
(0.125in) HYRLFINEREE, HRHZE C3b) BN C3c) AITRUEML .

9.10.5.2 FBTEAT o) R <050, HIRREE AR FHIE0E, S50 IR LS G Y 5 % 25 540
R 1E S D R 16 0 4 22 () ) B S

a) AR SRR R, 3.2 mm (0.1250n)
b) HAtdbl, 6.4 mm (0.250in) .
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A R PR e R B, ELNEEE C3b) B C3c) MIHE .
9,10.6 WALk

FEAEME T R ST 50 mm (2.0 in) , SRR AGHEEE 35 HRC. 345 HVI10 5§ 327 HBW R R
. ARSI RN C3b) B C3c) AR E AL,

9,10.7 HAhFTmBRK
S ALK A B L Ath P ik R R R R ) R . e A
a)  EEE=0.125¢,  HASSEm0 5 oo 77 B 5ty 0 2B s ar gl ity 7, HREdE €1 BE AbH .

b) HAE>0.1250 . HAREMWE O VFREIF Bk Rk E B b, HRHE C2 MUERMIEHE %8k, ik
C.3 MEdbE.

c)  BEmedg /] S0 VFRE B REH]E ks, HLRN R C.3 BUE AL .
i+ BERR gt /0 70 VB DL b AR TR 2T 7 6 2 5 B JEL T B A VP JEL A 2R
9.11RF. HERRE
9.11.1 R~
9.11.1.1 T HE R BT 02 & FIAE PR 28 0, BT O b B i 22
9.11.1.2 B A0 A A B TSN AT 5 3% O B I B R PR i
9.11.1.3 P A BT D R E A AR e RO RE B e RO BEAZ 1 .
9.11.2 HfrkERE
AR o BEORH AN () i3, HTFREK (BEERD Fon:
o =HD-1)xC 4)
A
D HUESME, F mm (in) %R

¢ MUEEEED, B mm (in) #8:
C 3 ST il 5 0 0.02466, H USC Su4r il i3 mt 4 10.69.

RN TA RSO LR R, $ I bk 2 FURG e A TR ST o i SO B IE T S A, 3 (R RITE 9.14
(1 V3 A
i S TR S 0 PR A O ) SR

84
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R 9 —RIFMESNENREER

s
D

mm (in.)

MEaR
!

mm (in.)

FERR

= 10.3 (0.405) ¥ < 13.7 (0.540)

R

=1.7(0.068) % 2.4 (0.094)

= 13.7(0.540) % < 17.1 (0.675)

=22 (0.088) % 3.0 (0.118)

= 171 (0.675) 4 < 21.3 (0.840)

=2.3(0.091) % 3.2(0.125)

= 21.3 (0.840) ¥ < 26.7 (1.050)

W
ta

1 (0.083) % 7.5 (0.294)

= 26.7 (1.050) % <33.4 (1.315)

[

.1 {0.083) % 7.8 (0.308)

= 33.4(1.315) ¥ <48.3 (1.900)

=2.1(0.083) % 10.0 (0.394)

= 48.3 (1.900) # <60.3(2.375)

=21 (0.083) &

12.5 (0.492)

= 60.3 (2.375) ¥ < 73.0 (2.875)

=2.1(0.083) % 3.6 (0.141)

=3.6 (0.141) =

= 14.2 (0.559)

= 73.0 (2.875) 5= < 88.9 (3.500)

=2.1(0.083) % 3.6 (0.141)

>3.6(0.141) £ =

20.0(0.787)

= §8.9(3.500) % < 101.6 (4.000)

=2.1(0.083) % 4.0 (0.156)

=4.0(0.156) & =

22.0(0.866)

= 101.6 (4.000) % < 168.3 (6.625)

=2.1(0.083) & 4.0(0.156)

=4.0(0.156) & =

25.0(0.984)

= 168.3 (6.625) 5 < 219.1 (8.625)

=2.1(0.083) % 4.0 (0.156)

=4.0 (0.156) =

= 40.0(1.575)

= 219.1 (8.625) & < 273.1 (10.75()

=3.2(0.125) £ 4.0(0.156)

=4.0(0.156) & =

40.0(1.575)

= 273.1 (10.750) % < 323.9 (12.750)

=52 (0.203) £ =

45.0 (1.771)

= 3239 (12.750) & < 355.6 (14.000)

=4.0(0.156) % 5.6(0.219)

=5.6(0219) £ =

45.0(1.771)

= 355.6 (14.000) % <457 (18.000)

=4.5(0.177) % 7.1 (0.281)

=7.1 (0.281) & =

45.0(1.771)

= 457 (18.000) & < 559 (22.000)

=4 8 (0.188) 4 7.1 (0.281)

>7.1(0.281) & =

45.0(1.771)

= 559 (22.000) & < 711 (28.000)

=5.6(0.219) % 7.1 (0.281)

=7.1(0.281) %

= 45.0 (1.771)

= 711 (28.000) & < 864 (34.000)

5

=

5
=3.6(0.141) % 5.2(0.203)

5

=

5

i

5

=56(0.219) 4 7.1 (0.281)

=7.1(0.281) &

= 52.0(2.050)

= 864 (34.000) F < 965 (38.000)

=5.6(0.219) % 52.0 (2.050)

= 965 (38.000) % < 1422 (56.000)

=6.4(0.250) & 52.0 (2.050)

= 1422 (56.000) 5 < 1829 (72.000)

=9.5(0.375) £ 52.0 (2.050)

= 1829 (72.000) & < 2134 (84.000)

=10.3 (0.406) 4

: 52.0(2.050)

1SO 4200[7) 1 ASME B36.10M[8) &5 T 808 B0 S0 12 fE s BE R bt (R 4

B FLATHLE S AL E BE A S B E SRR RLRS T

A B b IS LS E SO AR
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9.11.3 Hf, BE, KEMAERE

(L 10.2.8.2)

9.11.3.1 Bg C.2.3 foif4ah, BEARMAE R NAER 10 #EOREEEN.
9.11.3.2 B R 22 N S 3 1 HE.
10— ERRAAEERZE
HMEshe HEMmz ¢ FHEERE
D mm (in.) mim {in.)
mm (in.) ERE WA o RE -1 BBt » 948 g obe
Tok SMLS)E | BE Tok sMLS) % | #BE L
<60.3 (2.375) — 0.8(0.031) % + 0.4 (0.016) 0.8 (0.031) % 0.4 (0.016) 2(0.048) 0.9 (0.036)
D R
—<75
i it iy
= 60.3 (2.375) & . B —_ 0.0200; 0.015D;
168.3 (6.625) +0.00750D 0.4 (0.016) F + 1.6 (0.063) i i
D75 D15
1 15} ! I
>168.3 (6.625) & +0.00750, ik +0.005 D,
610 (24.000) +0.00730 79 43.2 (0.125) B0 + 1.6 (0.063) 0.0200 0.0130
El-]‘ .
0.015D, uou)”¢
. 3 +0.005D, M 15 (0.6) M
=610 (24.000) % £H0.01D I 4.0 +2.0(0.079) +1.6 (0.063) ’ BAHI13
1422 (56.000)
(0.160) (0.5);
D D >75
—=>75 { i Hipil
{ i

>1422 (56.000)

{0 b il

A A B 26 5 100 i (4.0 i) FE S P 00 R

b TSR, R EERT ¢ =25.0 mm (0.984 in) 45,
€ AT AT D=219.0 mm (8.625 in) BES AT,
B SRR (L 10.2.8.3).

P8 B0 SORTEAE — [ R P i e i e B AR L o

i, AR

4 e e R RSN,

A R T (1 Tl e R b

LA A0 [5]FEE AW 352 T e S0 A i (R A 15 0 2 7 1 A O L 0 oy

&4
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#1—EEEE
BN i o
I3
mm (in.} mm (in.)
X&E (SMLS) B
0.6 (0.024)
=4.0(0.157)
-0.5 (0.020)
B +0.1501
4.0 (0.157) % < 25.0 (0.984)
- 0.125¢

= 25.0(0.984)

+3.7(0.146) B +0.1¢, BOHICE
-3.0(0.120) 5 -0.1¢, UL IFH

JEEF cd
=5.0(0.197) + 0.5 (0.020)
>5.0(0.197) & < 15.0(0.591) + 0.1t
=15.0(0.591) + 1.5 (0.060)

kR IR OE R 3 0,05 ¢,
€ RESE S AN T TR
d p gk W 9.13.2.

A QST e [ R e S PO 0 2 Ll A R A e A A O PR (R 2 N A, BA ORI IS 2 R 2 T
b DR AR IE SR (R 9.04) , MF D = 355.6 mm (14.000 in ) E r = 25.0 mm (0,984 in)(FHRAE, H BT RS W]

9.11.3.3 KERENMTTS THIFGE.

a) BRAAEUAN, ARE REE R R 12 BUE RG22 18 .

b) M s RO A B (0 I A R 22 R AE£500 mm (20 in) I .

¢)  HnHL[R) N HEDT, iR TR %S RIT IR B 2 S BN R, HACE<<15.0m (49.2 ft) 1

R, BUHCHE i e ) 32 B 5 L fal

d) AR [EE R, AT B R A B R S R R A i 2

ft) HRHE.

E BRI RIS E =150 m (492

e) NSRS AHET, EE N 5 %S ERTMRER G 3 MFEHREM EAHSZE =150 m (492 ) #

AR, BURER Bl e 4R P o EE.



A

#£ 12— EFERKEATRE

T iR
KA R BEE NI BRKE
m (ft) m ( ft) m (ft) m ( ft)
MIARERMEEAET

6 (20) 4.88 (16.0) 5.33(17.5) 6,86 (22.5)
9 (300 4.11(13.5) 8.00(26.2) 10.29 (33.8)
12 (40) 6.71 (22.0) 10,67 (35.0) 13.72 (45.0)
6 (200 2.74 (9.0) 5,33 (17.5) 6,86 (22.5)
9 (300 4.11(13.5) 8.00(26.2) 10.29 (33.8)
12 (40) 4.27 (14.0) 10.67 (35.0) 13,72 (45.0)
15 (50) 5.33 (17.5) 13.35(43.8) 16,76 (55.0)
18 (60) 6.40 (21.0) 16,00 (52.5) 19.81 (65.0)
24 (80) 8.53 (28.0) 21.34 (70.00 25,91 (85.0)

9.11.3.4 ELFE 25 N 5 T #1)SEK
a) HE SN T EEM S ME R =02 %S KE, WE 1 Bras.
b) EHEES 1.5m (5.0 ) R EAT B i A EE R AN =32 mm (0.125in) . W& 2 .

= 1 2
1
]
_— L -
e
1 aak el
2 T
B1—4&kEENE

hE
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1\ 1.8 m (6.0 ft)

\

Y ¥
_ T

-t

<3.2mm (0.125 in.)
— -

1.5 m (5.0 ft) 2
oL B >— WM EN R
1 Bk
2 /T
9.128 WL
9.12.1 SN

9.12.1.1 L175 P/A25 P 9485 PSL1 5 RN T o820, BRiT e S FME 5 — M imin T2 B (L%
2) b, HAREZLN PSL 1 8% S 1A .

91212 PSL 2 4iF R LT 2 1% .

9.12.1.3  FumbiEER.

9.12.2 IMIHWMIAIER (DL PSLI)

9.12.2.1 InCATRELR S B FT & AP SB BUE MEE0n 1, SREU S A EDR .

9.12.2.2 BRI AT SR ECHE B — o BT A AP I FORDRI S, 1A N AT AT G 12.2 BRAY
BRET PRI AR .

9.12.2.3 FEFEN T TS b, sein S A7 s o] S HLWET .

bE “FLITE" £ 30RTERAFHIEF, EEmATRRE TR, R EEES B R ETE T EH
WD Hedi, PARTOCAE AT a0k AR . COESCIE Ry AT s b iR I Y, R R AR ER, (R
AR LT S RO R, R ATIE SRR T BAT P m e, SRRl iEss . WEMTTER S, R Sne R
e,

9.12.2.4 SEMCHEG AT, HENE e HOE NG SR A RO M EFF S APLSAS BE 1SO 13678 T Al 2R 8R4
Ae. Abas SR e i L AR R £ 5 ol i 6. 0] B AS [E] % e . B A RE A, o ik v 0k R A R (o] i £
fE. Toit {6 I RE L ie, BIR ERIET . NI EE gL Fem .

9.12.3 AROM (LEATF pSL 1)

9.12.3.1 R AR T B o | Bk A TR AR R ), (RN — i TR .
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9.12.3.2 JaE e N R AT A AR A, RS 9.10 AYEER.

9.12.4 FHEMAERMT (PUEAT pSL D

9.12.4.1 AR, MR IOE FIESR AR AR, X R R i gl — kS (s A ¥R P S ik AT T

9.12.4.2 RAVFHE TS M0 EREEE A, PR AR 0 200 mm (8.0 in) S A AT R SEA R TR
. FEERFISEE.

9.12.5 P
912,51 BERAEHSE, =32mm (0.125 in) P35 545 1 o 0 N 1) B
9.12.5.2 EpRALAE, 3.2 mm (0,125 in) P E SN TR O . By 9.12.5.3 iFA, HEOMNA

+5°
30° , fmZEh -07, DLHOAE Lk ek A e, BB RSTRIN 1.6 mm (0,063 in) , {RZEN20.8 mm
(0.031 in).

9.12.5.3 WA B AT CHALE AR D, #l0 1SO 6761[9] #UE R L.

9.12.54 A EAE (SMLS) FiE T RN Tl A28,  CLEA ) fl 2k Ry Lk 5L 0 N HE AL 13
0 HH B A e .

91255 D>1143 mm (4.500 in) M ERMERIG, BLOL A Rhek Ry EqE M S e fs AN KT

7.0° .
£ 13— sMLS FRAPEMH
e BAER
t
mim {in.)
<10.5(0.413) 7.0
10.5 (0.413) & < 14.0 (0.551) 9.5
14.0 (0.551) & < 17.0 (0.669) 11.0
=17.0(0.669) 14.0
9.12.6  Y#FJTIEBE

9.12.6.1 U iy 10 B i 30K 5 0 i S R T A

84
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9.12.6.1.1 AR AT T 610 mm (24 in) FI8VE, EIERE TS 610 mm (24 in.) A0l i 7 1E
i: 8

9.12.6.1.2 X FAMEANT 610 mm (24 in.) (T, ST IERE AR L thE ) — AT ELEE AT 610 mm
(24 in.)2Z )3 — -~ 04 BE 2 Ak & .

9.12.6.2 Hm U5 IEFE AT L A fTH A KR B, CLIERG A 2 )R .

Tt SRS 09 5 A D R R D U R SR BE R 9 9.12.6.1.1 BR 9.12.6.1.2 3K 305 mm (12 in.) " HUE fUEE
B, PABOCE JoifE. B 3 B, O SCRR G RE 5 /b ROA AR B MR TR

9.12.6.3 10 3 PG R N < 1.6 mm (0,063 in). U aH00 G A ER T A5 F0 AR T A N R 2 A 1A
i .

Pipe Body Leg

1
i e
L Pipe
B 3—EHE e EAENRERN R S5
9131884 2=

9.13.1 7 A EHL
AT A (EW) FIBOBEE (LW) B, 81 E 4 a) A RE{E A5 S b ) 4o 8% BT B b o AR a8 .

T HSLE (SAW) MALEHE (COW) &, i[NP 4 b) 5E 4 ) PALEERRGR) AR 14 45
[ A

7@

a) EW R LW & B AR A %0
B — 18R RE

W
| AR A b
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™
L
| V1< 5
2 AMISEE A
3 NEEEE
4 HERREND
b) SAW TR AREID S HHD AR S5 B
L]
|1 165 ]
2 HhEEES
3 AREsEEE
4 HEREYH
¢) COW BN MR
1
P
M1, M2 2B ER TP ERE P Rh , EMRPT FE Rm ek, SRt N AMEETE Sk n e s

| (WEEFE R, R A MO ORIG M2, B TS0 S T D10 P R 2k 2 1] Al B

d) saw BRS2 R

L
L

e) COW B IR 4815 0N
4— BRER~RE

R4
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45

# 14— sAWH cow FR A v

b il A FevFBKHA »
t
mm (in.) mm {in.)
= 15.0(0.590) 1.5 (0.060)
=15.0(0.590) 5= 25.0 (0.984) 0.1¢
=25.0(0.984) 2.5 (0.098)
B XML R] AT FH T A R Y R S

9.13.2 ERIEBERE

9.13.2.1 TEE (EW) FISOER (LW 4, FHIERIER.

a)  AMEEIN RS (SRR AP RRE.
by AEHARE P ESEEE 1.5 mm (0.060 in).
c) 2 B A Y B JEE AN T d s SR REJE
d) i A T T R R R T AN e L e 15 R RN E -
F 15— EWH Lw BB KA VrEEEE
5 B B RS
t
mm (in.) mm (in.)
=4.0(0.156) 0.10¢
>4.0 (0.156) & 8.0(0.312) 0.40 (0.016)
>8.0(0.312) 0.05¢
& DRI AT A 25 mm (1 in) OO T AR R I RO ) AT G R B b 2
91322 T (SAW) M S (COW) &, FHIERIEH.
a)  BRWEAAESL, PSS WA 0 T AN AR T AN e e .
b) FREER AL R
c)  NRFEEE A E RS0 % 100 mm (4.0 in) BTN A REE S B, FHEEE R AR
A AL ME 0 0.5 mm (0.020 in) o A THE H S0 IREE A R HY S0 S0 0 1 1P R
B (WA 16) .
d) AR EEAS R AR S R AN S (E 16D .
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e) AL, NFREE G EEREERED S 150 mm (6.0 in) BN HE AR REE SR LB, 8
2 5% 5 LAk A i D A 99 210 0.5 mm (0.0200n)

16— SAWH cow BRARVFRERE (BRENRI)

b Yo ] S A
! mm {in.)
mm (in.) 5N
PIiREE hiRsk
= 13.0(0.512) 3.5(0.138) 3.5(0.138)
=13.0(0.512) 3.5(0.138) 4.5(0.177)
B S A, T RO A S i S TR

9.13.3 IR (sAw) R AER (cow) BERERM

{2 e Tk e Y A HOE AR S i R s e e IR B RE S, HOE (SAW) AW B 4 ) RS
152 (COW) E[WIE 4 ¢) RSN AN AR R B d . 2F T EBEE ¢ =< 20 mm (0.8 in) NS,
P AR B AN S 3 mm (0.1in) , W FHUEBEE =20 mm (0.8 in) (UHIE, AR I H N B AS R
Hit 4 mm (0.161n) .

9.14 i EME

9.14.1 P& 9.14.2 foiFsh, ARHRERGY I IR REARE T L i 5 R R R PR G R S AT R o
CHL9.11.2) (R i ) A 0 28 AS 2 et 1 #1005

+10.0%
a) PR (W9 . 50% .
+10.0%
b) LI175. L175P. A25 Fl A25P ${#: 50% .
+10.0%
) BT LA 35% ,

9142 URAT LA R A RE IR G 2 L 11 S A BN s, DT e S 2 A
398 £ T 4 B R T A 2 04 R LR A

9.143 A THIEY 18 AM (20 KM sEbL BT Bt BRI IR U B LR N R Y (R B A R
THIEE, BRI g T Db A0 S A S R B A R R S e (I 9.11.2) .

a) L175. L175P. A25 F1 A25P %k —3.5%;

b) P HALEE . —1.75%.

84
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9.15PSL2 FIE 1R 8t

RAT G G R PR S A R R R, R AT R R S, B, TR AR o RERE AT
ARt AL R R LV ot i

Wb o BR, FlE CEpem R CEnw HHERME (ML 5. & H. 2iF )0, RS MkseRia fl T+
PRtk BRI, R B AL AR PO S PR AN DU T e 2 E R, T LR s T BT A A
HERRE, AR 06 A 2 2% R LA S ) S e

10K %
10. 1SRRI S
10.1.1 B
10.1.1.1 REFZHE 1SO 10474 (52 B 56 2 11 T & R FF G Pk A e .
1 SO 10474 1, “HpEfelde” IR “feg ks fate" .
2 ff A #&KRS, EN 10204 5 1SO 10474 a] ik 3HI [ H .
i3 FITE 10.0.2 F110.1.3 AR “KaB o™ BME, ar5ARE “MEhatie s " e .

10.1.1.2 i s R T B T B A L, RO E Y EDI R o R SR S Ay A i
ki ik B fE— EDI il .

10.1.2  PSL1 R MR 4

10.1.2.1 WA, M HAFS 1SO 10474:1991 [ 3.1.A. 3.1.B 8% 3.1.C ERMEIES, sk
FF4 EN 10204:2004 119 3.1 8§ 3.2 F R 0 380F 5.

10.1.2.2 W RAT R O BRSO, GG R AT SRR O T FUAE R
a) BUEAME. HUEBER . PSL. MR, M HAMAE RS

b) LSRG CREER T R gl #r)

c)  Hufilie s AR, R B TR

d) R B i K S e TS g R O A2 T 1«

e) ATV, (R AEE CE RS ik (P, HA e o (ER RS RO E AR T I R A R
s

f) *TE4% (SMLS) &, fEMIREIRRIE M. et o 2% R R ARST



48 AP SPECIFICATION SL

g) MFEAE (EW) FUORIE (LW A%, JR 4% 5 b 7 1 f (IR R i R0 A7 8 A B A1 ol A7 3R i
b A

hy 1 5% & [ R A fT b 7S R A 5 2L

D ARIEERI, RTHEAE . BRI AR R M M. B F RS 1 SRR

i) HTHERLE. W () ARSI LR L Z R & R A .

10.1.3 PSL2 B RS Cf

10.1.3.1  HlERTRCR AT 1SO 10474:1991 1) 3.1.B f 361 ki Ff & EN 10204:2004 (1) 3.1 F90iE 1.
FAT IS FRGE T 53— RS Em i, W i 755 1S0 10474:1991 /9 3.1.A 8¢ 3.1.C K5 iEHaleF
£ EN 10204:2004 1) 3.2 ¥r8&iE15.

10.1.3.2 il F B R AT TR R O R IS R

a)  HUESME. MUEERERL, MESE. PSL. EFRAIZZE TRE;

b) ARSEELAT CRRER A HT RS A b)) RECS R (PR S A B RnaR bR AE )

c) Frfpplieas SRR R, (¥ B,

d) CVN palifBe s By WFE R A m R B, ol i A0 B T4 58 ROHURE i Ba ie bt «

e) XTHRE, DWT s R (R s F ATl 1)

f) R dee /N K e i e o R s i e I )

g AT, (ARSI B AR ¢ (A0S R A RS B KA R
+

h) X FJChE (SMLS) ‘&, MLk G, o) « SRNESH R Em R,
D) BT R (HFW) BF, 1958 b ) S G

By MRS AL, R oI R ML B F RS 1 B AE B

k) FTHEMLE. W (32D /AHREL M) LA R RN L2 i AR e

Dy AT Sl b M A R TR R A R

10,245 215

10.2.1 BRHRK
10.2.1.1 AT PSLI W95, $2 38 AT 7 17 e .
10.2.1.2 T PSL2 #9%, KaBe 4 i fF &3 18 e



49 AP| SPECIFICATION 5L

# 17— PSL14AE RSN

T 43 i A e AR -

SMLS. CW. LFW. HFW. LW. SAW ol COW | 8RB i o i ol o 10 8 TP

3 0 =483 men (1.900 in) [ L175 8 A25 '] CW. LFW ol HFW Mg 25 2ol (28 Wk )

4 £ =483 mn (1900 in) 1] L175P 5 A2SP & W
-] 0= 48,3 o (15000 i) (1] L1738 ok i CW., LEW ok HFW
6 0 2= 8.3 mm | 19N im) (] L1 TSP o8 AZSF LT W A, i

TiEh il SMLE it -

T LITS 8 A2S i1

A5 LFW. HFW. LW. SAW il COW

fa k- i

9 | D =219 mm {8625 in) it ldadit, Wik

i1 S L

LEW. HFW. LW. SAW ik COW

0 = 2191 mm (8.625 i AT 0 R R P i R

10 : SAWH sl COWH

0 =453 men (1.900 in) 17 LITS. LITSP, A2S Gk A25P FLAEY ,
11 . CW. LFW. HFW Fiid
| 1 3

Fend (2% WK (I gLt

48,3 mm {1900 in)< =603 mm (2375 in) (] LITS, LITSP, A23
5 - - —
12| g azsp s — CW. LEW., HFW

L S0 Huh (55 Jelk) FTIRIE Y UL

13| AN GO e N e it i

SAW o COW MR - H i 50 #0uls
T

B e 4 50 A0ty L 0

fi, R A

14 | BEFiRE

/R 1 A

SAWH sk COWH

LW HiH]

15 | =3280 mm 12730 in) 31 H i 50 #l - o3 || ¥

16 CW. LEW. HFW ok LW i 6 Mo
17 LFW. HFW. LW. SAW ik COW i ick 50 e (2.0 in) 8 H
18 SMLS. CW. LFW. HFW. LW. SAW sl COW
1% SAW o COW
0 LFW if HFW, A ik ok i SRRk
21 SMLE, CW. LEW. HFW. LW, SAW s COW O e RN
] & B R AR, ST D R
n SMLE, CW. LEW. HFW. LW. SAW & COwW N
23 AT i RN (W 10.285)
24 | Fef R SMLS, CW. LEW., HFW. LW. SAW sl COW | B FLE 8, 1% b 00 b i i i
25 | D=141.3 mm (3563 in) I0EF 0T SMLE, CW. LEW. HFW. LW, SAW & COW IR R, LR (R

26 | D=140.3 mm 5,563 inp (9T 07 SMLS. CW. LFW. HFW. LW. SAW sl COW T T

PLEHREE 20 men (0.1
4 8

7 1 HE SMLS. CW. LFW. HFW. LW. SAW il COW

I8 A SMLS. CW. LFW. HFW. LW. 5A

=

Wk DO

! SR K P IR kg 0.002 BF, WIEERIL 1R
b
©
d
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£ 18— pSL2 RERRMRK

1 AT i R TR
2 SMLS. HFW. SAW & COow T A A RS ] E te
3 D=141.3 mm (5563 in) HITIT R W ELE SMLS. HFW. SAW sk COw S e Y T 00 BN R
D>141.3 (5.563 in) A =3239 122750 im S5 Pl i, "
4 1 o o o " : SMLS. HFW. SAW &l COW BRI e ™ AR 200 f8MT
5 DE=323.9 mm 12,750 in) 847 i SMLS. HFW. SAW sl COw M 24 ® i 100 8 R R e T — s
D=219.0 mm (RA25 im) H=323.9 mm (12,750 in) FLAESE 662 5§ . abe
6 BT S HFW. SAW o COW MU 4 0 i 200 HLARE gt Rtk
7 D >323.9 i (12,750 i) (9809 PO SR o Ve i £ v il 5 HFW. SAW & cow Rl 4 = PO R 100 BURE S — bt i —
5 J = 2191 mm (8625 in) (T TS S Hekiat R R SAWH i COWH Eid “'_T""‘ B 50 TAIFIAT (2 pB L ERT
Tt e 2 — i
L P 22 B S FHE OV Al el SMLS. HFW. SAw sl Cow B e Y e — e, e
WA, I 22 i FUASUT LIS CVN . s
S S HEW A e AP e e,
AT 22 105 415 i W I T L S MM VN ) ;
i ilf.__}‘\.' 2 e i W T L S S M Y SE CWN it SAW i COW Mo 1% alb, &
12 _|:- fi -"_3\3 B S PR R P T AR ) MR I SE OV SAWH 5 COWH Hil EEE: ‘:'}"d I=r: 50 PR (T B LSRR
i R AR, i -
13 AL, OES08 mm (200000 m) T TR DWT a5 HFW. SAW o COow M 4 S — ERa e, B
14 LA ol M SAW i COW MR 4 ® A F S0 AMTE Y GRS, it
b R i I
15 R B AP A Y SAWH ok COWH S0 R ORI LRI il
L B4 5 e — 3
16 Fi bk 5 HFwW Wi 6 B
17 0 T e e M HFW. SAW s COw fER A7 ELEL S0 mm (2.0 i) B R
18 ik Ho e SMLS, HFW. SAW sl COW LR
LB L . BRI R R e -, o
19 L Sl o O T R SAW i COW W 10,253 3 10254 W, fER
B S AR R ) S S T SRR T A e
BLARE L R TR
20 BT R A FR S IR R G 90 AU S R ) HFW. 4297 IE L 5% Rest VT R v L ok
[}
21 A R SMLE. HFW. SAW 5 COW B 10272 feiFhh. S ipsinGT
3 PP o i . , - LSRR & B F AT — o, 55 IR MR A
12 AR LS o SMLS. HFW. SAW 5 COW
' : et gk
23 W I 1 AT fEHLIARE (W 102850
24 Mo A P b S SMLS. HFW. SAW s COW el L, i T b o G i
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10.2.5.3 TERBEAT IR AR AL FEAARAT (L 8.8.1 B 8.8.2 hIMIEM#E) , RHAT & HE IR LLIHE ¥4
HAZ 7E48E 5075 (3 Ok AT TS A0 AAE 3. X T A ZREEAT IR SR A B AT (L 8.8.1) , REIT @M
Fale, DABGUESAT IR B AR Rl K A

Fagb. ] W FE R A e IR FE AR

B FAE A E GO ARSE P IR (SAW) FREE, E TIPSR S IR AR AR 0 AL A G G I el o R e AT
iF. [W84.2a) ]

10.2.6 BKERR

10.2.6.1 Fi 47 R~F 4% (SMLS) 4 F1 D <457 mm (18.000 in) #2452 e R [ AR AT 5 F. D>457 mm
(18.000 in) HUVE RIS AR 1 10 £2. 6N T A BECRHHERNE, B D> 3239 mm (12375 in)
BATETSRE TR, WBRA B W LS ERS T3, BT RIREL H AW
B BRI A R E R RSN, W TR (N AT 8 S s R A T A K R .

10.2.6.2 I PRAIE B E S EAE R G ) R AT R R s, B Rl OGRS RE w BRHLERSN ) RIRC
T8 i 7 B AR 0 e O 2 T e W) i S 03, oRC % WP EE et B 2 ol R B, DABA (7R SR A e SR
il TR FEG R ] i 8000 A0 LU IR ST . oK Mt 10 e m e Syt ot £ R G W A s e N SRR IR 3 ) P
oo i R B e R R AT PO A P, SRR T e S S e . bR, ol R A e
BRI T .

&4
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AP| SPECIFICATION 5L

ik CERTAN S T M R T N eI 38 T R, (2% I 0 B i B ) Ay AN A5 R R e R
10.2.6.3  EEEBRACEAT I IASE IR S REAT A 2 24 IOMLE
10.2.6.4 JEL R A PR 0 L ) T S 4% 25 i .
® 24— MERIAETARES
ot i)
e i se B MPa (psi)
D ; o
mm (in.) mm {in.) fE
L1758 A25 L175P B A25P L210 8% A L245H B
10,3 {0.405) 1.7 (0.068) 4.8 (700 4.8 (T00) 4.8 (T00) 4.8 (700)
13.7(0.540) 2.2 (0.088) 4.8 (7000 4.8 (700) 4.8 (700) 4.8 (T00)
17.1 (0.675) 2.3 (0.091) 4.8 (700) 4.8 (700) 4.8 (700) 4.8 (700)
21.3 (0.840) 2.8 (0.109) 4.8 (700) 4.8 (700) 4.8 (700) 4.8 (700)
26.7 (1.050) 2.9(0.113) 4.8 (700) 4.8 (700) 4.8 (700) 4.8 (700)
3134(1.315% 340,135 4.8 (7000 4.8 (700) 4.8 (700) 4.8 (T00)
42.2 (1.660) 3.6 (0.140) 6.9 (1000) 6.9 (1000) 6.9 (1000) 6.9 (1000)
48.3 (1.900) 3.7 (0.145) 6.9 (1000) 6.9 (1000) 6.9 (1000) 6.9 (1000)
60.3 (2.375) 3.9 (0.154) 6.9 (1000) 6.9 (1000) 6.9 (1000) 6.9 (1000)
73.0 (2.875) 5.2(0.203) 6.9 (1000) 6.9 (1000) 6.9 (1000) 6.9 (1000)
88.9 (3.500) 5.5(0.216) 6.9 (10007 6.9 (1000) 6.9 (1000) 6.9 (1000)
101.6 (4.000) 5.7 (0.226) 8.3 (1200) 8.3 (1200) 8.3 (1200) 9.0 (1300)
114.3 (4.500) 6.0 (0.237) 8.3 (1200) 8.3 (1200) 8.3 (1200) 9.0 (1300)
141.3 (5.563) 6.6 (0.258) 8.3 (1200) 8.3 (1200) 8.3 (1200) 9.0 (1300)
168.3 (6.625) 7.1 (0.280) g 8.3 (1200) 9.0 (1300)
219.1 (8.625) 7.0(0.277) a a T9(1160) 9.2 (13500
219.1 (8.625) 8.2 (0.258) 8 9.3 (1340) 10.8 (1570)
273.1 (10.750) 7.1 (0.280) a 6.5 (940) 7.5 (1090)

273.1 (10.750) 7.8 (0.307) a # T.1(1030) 8.3 (1200)
273.1 (10.750) 9.3 (0.365) B “ 8.5(1220) 9.8 (1430)
323.9(12.750) 8.4 (0.330) 4 4 0.4 (930) 7.5 (1090)

23.9(12.750) 9.5 (0.375) i & 7.3 (1060) 8.5 (1240)
355.6 (14.000) 9.5 (0.375) B ! 6.6 (960) 1.7(1130)

406.4 (16.000) 9.5 (0.375) 4 4 5.8 (340) 6.8 (980)
457 (18.000) 9.5 (0.375) 4 4 5.2(750) 6.0 (B80)
S08 {20.000) 9.5 (0.375) a & 4.6 (680) 5.4 (790)

B RiEH




vl

S BB Ay, JRHUE S T3 26 B A o BCS B BEE f D RGERE A SRR, B (T MPa (psi):

! -l\-lj.[:'l'-li:llfjlrr-

D BESEE, B mm (in) #m

H mm (in) F#;

hE

P 70
® 15— ERERIMAEARES
WM ES
e HERE MPa (psi)
D t el
mm (in.) mm (in.) i
L1758 A25 L175P Bk A25P L2105 A L2458 B
10.3 (0.405) 2.4 (0.095) 5.9 (850) 5.9(850) 5.9(850) 5.9 (8500)
13.7 (0.540) 3.0(0.119) 5.9 (850) 5.9 (850) 5.9 (850) 5.9 (850)
17.1 (0.675) 3.2 (0.126) 5.9 (850) 5.9 (850) 5.9 (850) 5.9 (850)
21.3 (0.840) 3.7(0.147) 5.9 (850) 5.9 (850) 5.9 (850) 5.9 (850)
26.7 (1.050) 3.9(0.154) 5.9 (850) 5.9 (850) 5.9 (850) 5.9 (850)
33.4(1.315) 4.5 (0.179) 5.9 (850) 5.9 (850) 5.9 (850) 5.9 (850)
42.2 (1.660) 4.9(0.191) 9.0 (1300) 9.0 (1300) 10.3 (1500) 11.0 (1600)
48.3 (1.900) 5.1 (0.200) 9.0 (1300) 9.0 (1300) 10.3 (1500) 1 1.0 (1600)
60.3 (2.375) 5.5(0.218) 9.0 (1300) Q.0 (1300) 17.0 (2470) 17.0 (2470)
73.0(2.875) T.0(0.276) 9.0 (1300) 9.0 (1300) 17.0(2470) 17.0 (2470)
88.9 (3.500) 7.6.(0.300) Q.0(1300) Q.0(1300) 17.0 (2470) 17.0 (2470)
101.6 (4.000) 8.1(0.318) 117 (1700) 11.7 (1700) 19.0 (2760) 19.0 (2760)
114.3 (4.500) 8.6 (0.337) 11.7 (1700) 11.7 (1700) 18.7 (2700) 19.0 (2760)
141.3 (5.563) 9.5 (0.375) 11.7 (1700) 11.7 (1700) 16.7 (2430) 19.0 (2760)
168.3 (6.625) 11.0(0.432) a 8 16.2 (2350) 18.9 (2740)
219.1 (8.625) 12,7 (0.500) a a 14.4 (2090) 16.8 (2430)
273.1 (10.750) 12.7 (0.500) a a 11.6 (1670) 13.4 (1950)
323.9(12.375) 12,7 (0.500) 9.7 (1410) 11.3 (1650)
A
10.2.6.5 B 10.2.6.6. 10.2,6.7 fiidk 26 BEARVFAE, PR E m iR B3tk 2 PIR] MPa (psi)  #I5]
PR30 (60 8, TP EEE R A B AR 0.1 MPa (10 psi)
p=25t
D (6)




SN 71

£ 20— FATHE s B ER/ERBES

e WhsE S B9 e I JE RS B 1 4
NESR D B
. RS i P e s
mm (1n.})
L175 5 A25 =141.3 (5.563) 60 758
L175P sl A25P = 1413 (5.563) 6@ 754
L210 % A R 604 754
L245 4 B T 3% 60 754
=141.3 (5.563) 60 b 75¢
_ ] =141.3 (5.563) £ 219.1 (8.625) 75h 75¢
L290 5 X42 % LR30uj -
X120 = 219.1 (8.625) F < 508 g5b g5¢
(20.000) )
= 508 (20.000) gpb an ¢

B D =889 mm (3.500 in)ET. W8 H AN TEENL 17.0 MPa (2470 psi): D889 mm (3.500 i), W88 AT EIED 19.0 MPa
(2760 psi)-

b RIEIE A A L 20.5 MPa (2970 psi).

¢ D =406.4 mm (16.000 in){{E, BLAEE AT 500 MPa (7260 psi): D>406.4 mm (16.000 in)f%, W80 A AT 250
MPa (3630 psi)

10.2.6.6 ) LAE T A R e o S ) T A A ) 8 R S T e ke, S R T e A ) B
i i S f /I B AR AR () 90 %, ERAKE LG PLH MPa (psi) #eaR]al AN (7)) #se, iF5asRE
R ALY 0.1 MPa (10 psi):

S :‘h XAE J
b AD
D 4
a4 ™
alH:

S  HFIREAy, MPa(psi)s HEUEYET 4 26 Fon & 40 80 008 0 E e/ i R e EE R AR
PRSI LA R S, MPa (psi);

AR i [ 8 U LRI A, mm2 (in2);

Ap EEEHTEEAB!L, mm2 (in2):

At HE BT, mm (in);

D HUGESME, B mm (in) #205:

r HUGEEEEL, H mm (in) 2205,

10.2.6.7 5L Al FFD (10 A 1) 12 0 2 0 SR RIS et DS I AR 1) 95 solet, AR, v Flde b i aE
Tt min € E 02 8 5 ¢, DLARSE BERARESE A (W 10.2.6.5 88 10.2.6.6, HUSHI#) .
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10.2.7 4T

10.2.7.1 B 10.2.7.2 iT4h, RN R ELTE 300 1x (28 fo) FDGEBEE F#rsaid, bl ¥ A
R . RIS A R G A AR T, HAE SRR AR, RO ATEE B AR Y .

iF MR T, KEEEIE (SAW) FESE (COW) B NEMM ST, NESNE AR
ﬁﬁ

10.2.7.2 Ab AR 7 BT FH O E s HL A R 2= i s pa ik A i 30 A i .
10.2.7.3 A RS 7 I b T S LA R N AT

a)  Epa R RN s 3 T A E
b) FAATFFE 1SO 11484 5 ASNT SNT-TC-1A SEH 2 b v 5 5 s 1) 909 S s i
10.2.7.4 FAE R 7T v R TR L R T SR O TL A R I 2 o o SR A T T A B I A el ML bR s R, T

S e EEER G R, R U IR Rt SRR B O R % O R . ob O A R T AR T
e ISEERE R R HE L 9.10.6 A3 YchRE, W RIHE 9.10.7 MR C A9BSR F b Rk

10.2.8 R<%

10.2.8.1 BEAEEERE 4 /N DR N B LRIF R TGS R 10 MERRE. BT kEFRM
SEG R s, RHER, sRHERGT R, B, R, FRL BiREEG. Sabr 0 (el 2 Ml i
(i B, YA, ST D=508 mm (20,000 in) B8, A5 mh, RS R BT .
i1 FEL 0 S0 5 L4 0 B o 1 R s R~ LG DT 3 R R R s LSRR R S R b
A W, AR bRl SSHRE, (BALRERRTY, (ETHREARERE. AR BEAS TR, FTHhE
N 57 A T e 4 Ak T A A R P S BRI R EE A A A R AR 3.2 mm (0.125 in). SRERERI
AL L AN L S R 5 A S AV LA RS AN . R L (B L T AR T, LR R A E L Y
BEE. DA VYRR B EAN AT PO BRI, HEITEE /P 100 mm (4.0 in) 70 OGRS

Tk 2 Abrd R OO2 I TIERR s s B SL AL R SE, % S AR MR T e EAY A s

10.2.8.2 BETAEBERE 4 /b SRR UORE FA BIEE . B 10.2.83 JC¥FAk, AN RERE (7] — B bW
Tg R AR R A S I 2 R E -

&4
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BT R S AR T AT, BT ATE R L A T

10.2.8.3 WRGH, B EER D=219.1 mm (8.625 in) QU478 MR A E L SR A
IR ER . AR BE R R R A T LA e A PN R s AR T A -

10.2.8.4 FEAEHESIAR (SAW) FIZ &I (COW) EEhntftasat, PRI & b HORImEmE e X T8
HGEERE A Ao e e, B AL TiE s, B 025D 58 200 mm (8.0 in) [ ¥ih#]).

8.5 F“?i'lﬁﬁtﬁ%ﬁmﬁ’l%fg LA A 75 95 75 P BE PR SR . PR AR AR AN SE I 2 PR b, AR {r
PINFF AR 11 HUSE w2 TR, B IR0 45 o7 S5 FH AL b = FEP&*‘JFﬁ&ME‘@EHlﬁﬁ*E!&E‘JﬂE
EE{T A UL T, B SR PR 3 Rk 47 rfﬂ.ﬁ‘k MR k. o RSEA
‘]:‘ 3mm (6,625 in) FIHE, BREECEE N 380 mm (L5in) ¢ AT 168.3 mm (6.625 in)

5] ﬁ’!ﬁ‘, i BN D4, BhEER 3.2 mm (0,125 in). '—:J%Hﬁ‘ﬂ‘ﬁﬁﬁﬁ’ﬁ’]ﬂﬂli Sl K,

el AR A N T 312 mm (1.25in) (BRI,

10.28.6  XINTATSRLCM ARG, RN IR SR REOY St 1. E A PR G R A 2 Ay B SR
N ArFE b g AT A A AR

Em

10.2.8.7 2 A5 3 24 (7 R SR AN X 9.11~9.13 #UE AR RUGE R LD IR A S 0. BRIT IR& R
HUTERFIR kA, N ) 7 o e 1 BTN A ik

1029 HE

T D=141.3 mm (5.563 in) 5, FREFEOHET M o VF SRR I A plonf 524 1O ¥ BLERR TR R A, B
ﬁggfﬁﬁﬁﬁi T D<141.3 mm (5.563 in) §, ol i i i FF SEAR M 9 3% R Sk sl Ly ) 1Y
T A SR U 5 90 5 44 R LU R P 7 3Kz — R

a) AT A A RRAURIT AR AT, BRIT AN T 18 AWK (20 SERE) Hb, REY fESARLfRT
0 19 H &

b) FEWENE L ATFRE, Al R Y

10.2.10 Tt

A B R FF £ I 3 E IE .

10.2.11 EHribsE

MR —-HWENE - RSB ESE R FSHMER, fEr T RIEEX 3 MEREFENZ

fEHE AT AR, R LU AN A R, LIRS T A 10,212 1 10.2.4 MR SESREEATIK
8, FHRAEASRAERE ISR T b B . 20d — R AR RS, AR UGHIEAT BT fT 24 Sk R 0 R

BT AR A BN, RG] IR BRI W RIS . T AR BRI, AT AN RIS R ERA MR (R
3) RiZ TR R .

10.2.12 55

10.2.12.1 HEHH

W RACTIE — R R A R A B A S IE R, iilE R E R G R GR R, B
VAR AR 07 B A AT IS0, DR T A ME R . W RANRZIR R 07 Mk B U —
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AAFFEER, hfbErER. SERICZEG, B0 MZIE e b in B BT 5. M4
2% 0 B B fF oA B R, B WM A S M R HCRE W W R oW
) Ab, REBGZIE Y. R AN WP S ER, diklEmg . SRR k.
SN AR AT ) A B AT, DARE BRI M R .

EARRE, WA EHRITER.

S2 58 ORI E 5 7= 4 BT SR A ] e L .
10.2.12.2 {HFHRER

o 0 5 0 S F

a)  JPf PSL1 f=fh, 8Tk RN R Q 1) PSL2 Pl 72 el M HAZEE T L450/X65 1Y
PSL2 F=fh. (W32 Mk 3)

AT — A HEF R BS RE B R S AAEATT A R, ] 7 TR A TR] K AR o for E R
T EHE, RS RSP S TR, BYIGASREFERBORE AR, R Bt oY BT
B OmBEE A A AR AT A R, s R ) R AR S i e R A, H
PR I SR ) 5 A G A ot 10 T2 SR PR R 1 ) O O 0 P % 42 TR 5 A 5 s R A ) ) 5 i il
B, &, REdE 102,11 (30 E b e .

b) AR ASD T L4S0/X65 FIAE TR AR Ay MY PSL2 720 (LK 3)

b RACFRZ DI HE IR R LR A G R B, il i AT A A — Wt Ry RN T R . &
56 R R S B A A W R R A IR B, BRSO RAAFBEE (35) slBHRA
PR . R A B A R B AN R S R, S AR A R R A B AT
3o SRR PR 5 AR R AL AR K ZEOR 00 BUREAR [0 77 U . 0 AT — A~ Jldi A B3 AR AN 15 6 B e
TR, ol e e SRR 2B fE A9 A AT IR AL 1T 0 . AR ROR A R SR AR

84
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AP SPECIFICATION SL

)RR @ B

2) IS HE A FEAR B A e, GRS R A
3) WA RRWERIEIBIEY (B) BHRAIE, WOE R MEY I A SR INE PR () B

B L[E R AT A () BT, EALTEAGRE (Zaf. ZE e, niE
FID AR X4 InECRE A EE EAT 006 . A I R R A BT B A B () RS 1A S R AR
BRE R R SR, MIEVCEA AFSERGEAT () B AHLE M E, BaliiE
LR R .

IER, TR R 102,01 € .

10.2.12.3 ERAREYR
JE 80 5 30 &80 F

a)

b)

c)

LU T 2R B m T L175 BE A25 BRI R R T 323.9 mm (12,750 in) FIHESf2 i
AR

HO S G A AN T LD A E R 80%, il it W e 4 A ] AN B O AT R0, BE
AR E R

BLE A A P g i T L175 58 A25 (93RS S AT 2T 323.9 mm (12.750 in) (9464 28
R

T SR % e i b — AR A AN S E R, W AR R VDR BRI S R Rk AT
8. B, it e B R, R AR A e . SR A A
UFELLRE, — P HREEE T 0° altirolds, SN MEREEE T 90° dtirelle. MAZERERATE
M SR, AR LA AR A 2 R, R R R ()
il i A S Al R A E R, WIS E T 00 M 90° (LEMT. MREEBRSRFSMEER,
Wi — iy 2 W AU P A .

L I T L175/A 25 [ @iy, RoF=603 mm (2.875 in) €54 L175/A 25 [PIRTAHRAS LR 4%
£<323.9mm (12,750 in) B4 R E0OR AR,

) 385 7 P A A [R] — RS HE ST b DN PR AT, X RERE T 0 — AT . IR E AR
RITFEIE EOR, BRGSO 4, flozuliftr B . A — el A 2 50 e
YAERE Tt 7 P g I T i T R A B — S OB AT A58

Mg A, iR 10,201 (R E T T AL 2

10.2.12.4 HHHEEH

I B AT A R, i ] A AR A [ — A A R A P R IR T B, R
A ISR R O HUE SR, BRI A A RO RE NIRRT Ah, Bl il b o — iR . i — A Ek
=L B SRR AT S e R, ) T ) R A R e ] SRR T e

WG, R 10,200 fRLE BT AR
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10.2.12.5 SRAEHERER

0 R — A B AN RS B T R, o i ] T R T R R R R AT G
R R AT A I R, BRI BRAE AR A, ARG T S AR B R T R Y. T S
FEAFF O e S, ol i a0 i I i ) T E A R AT R G, TR — AR, R
FE 5] S 2 35 D00 A B RE A0 it T G . i U IBUR R B A S B R, M RRE RN . A
VFHEOORYIFI G L. S0 e IR 42 19, 42 20 1 10.2.3.6 A E Rk AHL .

s . R 102,11 [fH e 8 b we

10.2.12.6 EHPHRBRELR

2 — ] F b S R AN RS S bR T, 2 P AT ke O A R T R R R, BN e b e
IR P R AT 000 . A R A B R S IR S R, BRAIME R AN, RN a0 T BT A
AR WRBENRIE TR AR, R L e A B AT R .

WEE M, R 102,11 FEGE b,

10.2.12.7 EERBREY

I AR — A IR B LA (B i B0 B AN R A A R, e 7 ) R R A ) — R I P AR R i AT
G, AR FE AR S T R, PR RS B URE R I b, REGZ R R A . IR
— A AR FF S R, i TR R AR B R S SRR AT NS . A0SR B SR
5 e e A R PR A (R e AU . i A, ST AR B R 10201 2 .

L&, R 102,11 fFHGE bR,

10.2.12.8 DWT HKIEFK

21— DWT BB A B S 0G0 Sobr e B, 1) 28 e v e 0 8 o A b B ko A A sk, oMo Atk v Bl R
PR E AT R I SRR S B R S e b R, BRI A HORE T AR, A ) g ) R R
T MR AT — 3 AR, NANZ I HEAY BT T a0 . SO0 R S S AR iR
B A O SR A R A 5] A =

UniE A, R 10,211 FEE BB AR,

114712

11180

1LLL GEHN, SHEFEMIEES 1120 &3 a) £ ) AEHEEFRIEIRE, AR @& 0w
T i AT PRC

i EREAFEMAE—REL L. RRESRCHE BB AR, A BT RN, RiFR S
o brid e 2R TiTE B,

112 5 Erbr & R A B il sl S A s, R B R B i 1 -
1113 ST e & A ERPEGE AP1SL #ER, BRI SL AMTE AP SL M.

&4
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104 2 i A ST e FRERS, W ENAE LR ERE, (B EREARATEL 11.2.1 ) = j)
CHSER]) ME R RIC s . X Le i nbr iR A T A b R bR G2 5, s by i fE 8 LA fr

.

11288 HFE
1020 GERN, SRR R L R A

a)
b)

c)
d)
e)

A e i Y 4 AR ERbR IS (X0

2P i 76 AR AR . M RIBR SR BB AR TR Y, RIPRIE “API Spec SL” . iy AN RE R
P TR bR FREEAT g

BUE ShEs
e BE L,

WMEMg (WA (e 1. RHD SER L, EERF) . WA, USC 55 ST MBS RLER
Bk, TSR TE AT, S AR R AR E RS B S

I GIEM (W G5 , FPEEEEKT (PSL) Bl f5 BB G:

WERE (Wk2)

EAIN, PR ERERNEC (Y)

EAR, e S BT (B SRR SO Ok R IR IS (2) .

R K R0 TE 70 i T 3% 24 B3R 25 W& AR A, i Bd & 26 ThIEiE a. b Y o fE e

HeAERnr, MIERERTERIC “TESTED” 74, SRS baad B e 0l g He o fE Chn 3t 25k A
USC fillft, SfA psi; Wi R SIKIRF, $64 MPa) .

i SI FLfiL il s

X API Spec 5L 508 12.7 L360M PSL 2 SAWL Y Z

i 2 USC Ffir il

X API Spec 5L 20 0.500 X52M PSL 2 SAWL Y 2

a3 SUALfr i, RIS 7R bRifE ABC B

X API Spec SL/ABC 508 12.7 L360M PSL2 SAWL Y Z

il 4 USC il 9804 Rl 2 e bnifk ABC B

X API Spec SL/ABC 20 0,500 X52ZM PSL 2 SAWL Y Z

i 5 L s T N S AR (L ST R A 17.5 MPa R .

X API Spec 5L 508 12,7 L360M PSL 2 SAWL Y Z TESTED 17.5

w6 2R e el SRR A R CBLUSC ke e 47 2540 MPa 96D .

X API Spec 5L 20 0.500 X52M PSL2 SAWL Y Z TESTED 2540
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a7 T USC Ffrl,  FH R L FE A G R
X API Spec 5L 20 0.500 X52M L360M PSL2G SAWL Y Z
At 8 AT SUALL],  FHSEHYEE FLIE F WY 3t G A9PR IR T
X API Spec 5L 508 12.7 L360M X52M PSL2G SAWL Y Z
ik USC Ffr il iy HlsE S S, A H O s S i KR % .
11.2.2  WRAER APT S8R 7.2 ¢) 61)], it A FIPf=% O M EREH] .
1123 B 11.2.4 F111.2.5 FoiFab, W0 BT B R 2 ] 4 sl 1 br 6«
a) D=483mm (1.900in) N, WTELLF—4kE A0 B fibr &
1) [l 7E A b L
2) WA PE R T ERIR SRy
3) ERMER I, 5
4) TR Ty ) 1 .
b) BRI G R AR R R E S, D>48.3 mm (1.900 in) [FIHE bR ERLA

1) TEMESMEE, PERE % 450 mm % 760 mm (1.5 ft 45 2.5 ft) Z[B)f—Si0Fas, %M 1120 B
FUMGFF# (bR, BR

2) EPEHEN L, BEREERZED 150 mm (6.0 in) AEIFEGHIER L.
11.2.4 AR, T fEHE R R R B e e R sh i % WA E b L, B LU ER il
a) IXEEEbR L RTEAR T O e ER T — 3 150 mm (6.0 in) LM

b) IXEEFRESE—RER AL % D HIER 25 mm (1.0 in).
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) Bl A AT RALER BB . W () BEAT, (U0 A B Sk R Sk R A & U B[R <
100° C (210° F) 1.

d) ERSABHLHAET RS FE S E s, AR & B EE A BE B S AL 4 mm (0,156 in) (940
BRI M T L175 8 A25 Bl 5 AT JR AL T2 1) B 47 9003 fibs 6.

1125  WRA W B SRR AT IR B b v R A, T ANERVE ) RE. X
R ORAE#EE, FlnfER CRRIRE RS M-S .

11.2.6 AT HREEN R ERE (W 12.1.2) J5, RS RETH .

11.2.7 B 1120 SEndnabdb, B R R4 i F 3 R AR, B m Fen A H- R 505 0.0l m (] ft
FRFHHE 02 —%UR) , lmEH A RPELER.

a) AT D =483 mm (1.900 in) MIFEHE, R7ES WS LR PR R . 0L 800 bR H EE I R
BE.

b)  BRITIRA PR E R IME S, T D >48.3 mm (1.900 in) 08, FELE 08 1907 B bR 0 Y 5
WA (Fmedh T OB D .

1) fEHESHFem, ok
2)  FEHAE N .
c) TR B AOHAET, b ic 0 3 4 A i A

11.2.8 WA PRI i R RN 9 R LSRR ELAR R ZY 9 50 mm (2 in) AYEIERRIN. A EE
GAER, RN AR 27 MR AT UL S, R A Rl RE iR

#£ 27— BEEf
MESE el

1320 5% X46 L :Rac)
L360 o X52 i
L.390 =% X56 it
L415 o X60 4 W 22}
L450 o X65 Hi
L485 o X70 L )
1555 =l X80 Wi

11.388RE

JRUSEA 60.3 mm (2,375 in) B (024 R b ik ] 17 42 b LR “APTSL” .
1AZRNEABERRE

1L Wy R ag e B30 e VEFE R 51 B 2% 1t P o6 2 R 4 A a7 b i
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a)  {ELL A P Al 2 I AT R R
1) = L1290 (X42):
2)  =1290 (X42) & < L415 (X60);
b) W =1415 (X60) ) #E A RVFEIT B8N
c) B0 PSL KT R #E1T £ R Fr il
11.4.2 i3 6 S (R R A L A A E M AT R, VPR (T — W4 i A .

1143 WA EE T B bRI, R — N E PRSP AL A AR R SO R S T AR
WA & IR AR R .

11.4.4 ARG, Ao vrt g9 B ocknR alols H 4 52 2 — A~ [E49 4% 8% PSL KT (PSL1 % PSL2) .
115887 R AEH
11,50 Hid i ik e, o A 8 2 Y 0 B A o S i AT b, R R S e B B M AR B i b

&, BRE P E IS R A FREERIC APL 5B CRUIE FIAREUNE) W RUE SMER “LP”  (RWIRE
FRD o BEtRETE THicsRFRC AP BRI dh .

il FSEHR 1683 mm (6,625 in) I TATERELAE ol flin F ek, JERM ST SR ME M s
I P«

USC Hfrifi] - X API Spec 5B 6.625 LP

W

SI Al : X API Spec 5B 1683 LP

11.5.2 il 4% R 1150 e, (B “APT Spec SB” PRifl{E MR & API SB MIUEH, (BT AEILK
JUA bR R b SRR 5 A AP BE. SR TT “API Spec 5B” b b MR L0 ) iff i I A5 44 [
API 5B %58 4 1) API B2t} BERE .

11.68AEMI #5E

HEVE I T Gl R R i S f e ) AT A B A IR 1 SRR AT I R T R
PEN L] MERIEMA GRS SERENEE (. FERp9EerS . B9 RS e & e
) Z RO A R BT R AR B A B i R .

I T AR A A P, AT b AN Ok e il e P el e, A R b i R A A ) i
(T F ) P S s I W A T G g e i

RBEMNRL R E

12.1%ERAR

12,01 [ 12.1.2~12.1.4 foiFsh, $ERNLOGE CERE) #k.
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12,2 WRA N, 5 R LA bR R A B, LA i fE gL R AR . IRR R RN TR
HEH, % R

12.1.3  WiRA, PN ARG ERE LR,
1214 WRATEE, R LR FHIRE A TR

12.28REU R 58

]ﬁmwﬂ{ém mm (2.375 in) I CATSRECHE, SRAR 3R RURE T A AT O BAUE TSR . LT 4ERR
g e

1222 D = =60.3 mm (2375 in) [N TAREHVE, SRt PRI % 550 5 R 7E 5
iz HuE e E R, PR R SR T e e e IS i

12.2.3  SRECERAP AR N o S (SR LA, LRI N W ) A IE il AE I ) R R A S KRR RR B, B
10 18] 26 18— 4.

12.2.4  SRECIRID A8 00 4 BUAS REAS 35 9T MR AL

1225  SREURAP B IRRA R A I R Ay, B SESRLOR S5 1y, HSTAE -45° C—+65 ° C
(-50° F~+150 ° F) JEFE M.

13187

G, TR R B R B AL R HR O 3 9, HNTEM T TR s gty .
a)  HEIRIHTRL SR

b)  Fuffids,

©) Rl e,

d) CVN i3,

¢) DWT i,

£) KR BRI 37t il £ TR AR A A

g) T AR50 R,

h) AmEA, oAb A G i,

i) JCARRR R A G B,

J) AEEE AR R IG R,

k) #MET 25, LR

) EMREGT IS F P AUE AR FT el 5, ARrARET 20 (WPS) AR & T 200 & ke
ik (WPQT/PQR) CULER 3 D A M)
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14 E S,

b SR b A1 AR DT BRI, WL R D R R AR R, X PR R KR B,
¥ CREMFH) LS. R, FEMMNETES 0. B0, R Gl ST el 2

FEFF O AR L AR, . PRAE R (R
i 2, API RP 5L1 18] 1 API SLWpie) $EULFM o 85 .

&4
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CREEMAE B %)
API SR E
VFA[ERFA & X API 24 # H
Al TEE
A1l &R

AP FORRIENE GERIVE) B, SR API bR RATE APL Vol (L) HEA =M 2T AT
filtiist, AMEAEH

A12 N

APL bR 26 ATl 2 (APD FHENRMIERRE, 28 API WSS ] . it APL SFR4%, API 21
P i ¥ APT S bR T RF A S HLAERT S APL Q1 ERF M RSP A & P& ™5 . API 7
AP1 H 55| R M (www.api.org/composite list) EORAF T — i 5e ¥ 0. 0748 K 0P A7 2 bR iy T e FFT # 41
#.

APL xR FIVF AT HIE S5 76 7™ i b TR B T BV PTIERS A7 #06 APL R sk Jy B MR FMORAIE, X sk gh e
e H M Z AR AETF & APL Q1 BERIA R FE R FRLER, JF B A0 L Sk Al e vl si ™
AERTE . API 2 bR S VF (L AE IS o R R S 2 O SR SR B 75 & APT Q1 BRIV i B 7L 4 %,
FLigg 27 i 2GR APL 7™ G AT A/EhaifE BoR G A T LA . REATLMIRE ] TEAE ™ & LED L API
bR B F ARl LA RR L S L APL PR ER, (B RAATIRT APL TRl A REHs AP bR T
o= e

AW APL SxbriFnl Pl A EER —k2, s 81 0 JEARAG APL VPl iE A SURE 20K, LU (L AL
iERT APL ™ it USRI/ ERBRAE R APL 2xb5 443 R () AP 2 b5 o

XN AP SFFTERFA EME R, 15 APIIAIEEE (1220 L Street, NW, Washington, DC 20005)
F, BLECH 202-682-8145, B IEHLFHEE A certification@api.org.

A2  HEHSIH

P A S E AT AT S 5] b ESE, AR FOL IR T R o bR

AP MRS QI Lo FIAHR ST T Al 4 P20 407 0 i B P (e 7 R

LM N ERAVFalUER, BRI TR AS . P b TR B R SR o A )

&0
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A3 API &HRE: WATERHERE

A3l EREHEER

R AT A R AR O R R GE T APL S bRVFRlEM A, L AGE R & A E R,
a) APIQI {1/ & 3 ik RER:

b) APIQI Hist A 1) APl SR8 TR,

c)  LHAUHIREER AP /™ ShHTE A4 & Y R

d) APl SARENEVFANIE B P K.

A32 AP SHREIBE RO BRI

B VFANUE R A 3 R4 LR SR kil APT 2o br 0 fl A0 M6

a) ARG APLHUE BRI @ AR AP 2215,

b) BNV RNIEREG & BLHE - 4ED APL S brbrid B, iR A Y s W E A9 b i/ 2 b 2 SRRME (] i FH /Y
API 7= b RLTE F/ELFRHE . BRiCEEFFRL. bR b FEFF M

1) HSE B o B A 2Bk APT £ bn RIVERTUESR 5 A BUBHLE «

2)  HUER TR S RVE e S 00 T ik,

3)  WsErT s A APL £ BRRIVEATHIE S S 0 1 B

4)  ESRMEAGREES BN, FIEER APL SER R ATIES

5)  FREERIE APL =5 BTG a bR A AT MUE S, (ENRIREEKR, A/ B IR AR A fHH A A 8er M
RREGHIP A ST (Pl: 2012 4E 5 AR 05-12) .

6)  WHEATH HALATER A APL ™ SR R B bR A bR L R Y N
c) R AP FliFH A & A BEE 3 APL 85 5 LW API 245 B L TiE 5 .

d) APl SERFIVE AR g 5 0 00 2 I R R TG 0y, [HE, AP S RR{0{0IE B 455 2 T P 03 oT i ft
8.

e) APl bl 64 =i B b AR Tl i el (A, HI R 2 SR AT S EMERI APL P dh BT
F/BEbRER AP ZobRdN B, R VF ATIEFF A7 4 19 APL Zbrbric ik & ke 2.

AFFRE AR LS AR, B APL SbRbrid iR el . B0 API SHRFRICERAE “ (AP
bhﬁﬂﬁl ﬂ “Iul’ﬁﬂb-{l'ﬁﬁ{t‘.hm& " ﬁfflﬁ "Ii’-F APl 2xbrA B3R #3:  hup://www.api.org/products-
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A33 B H

BEASVFOTUERE A R/ AT BN R S T A 2 BV ATE S R A Y B A IS R S ORAE APT QI R EE (Y
SN BCrEe BEF SRS BRI AR ALATIESE, AR B S E A ARGET Y APT 7= dh L R/ b
R, BRI L) APL H RO S 1

ERER O T, WRAE bW E, TCLHEER i ah, 0L Advisory #6. WIfE API £ b5 4 2 W b

http://www.api.org/products-and-services/apimonogram-and-apiqr/advisories-updates | 874 .

A34 WG

API bR S 7E A e R BIE T & APL AUEAVERRAER &1 1) . APT Al RHE L) HIkliERE )
ACTAR R A VF T BT 2T VT . R AP 2 A AT B 2, W) AP W] DUOSHE o] 53 B R AT
WA E E ChALSURMAAD , LU CRILEF SE A0 APT 7 5k B R/ s bR ) K .

A35s  EEPER AP SR

VFRIIEFFA #E A R HRBGE B CEFaTE 4 5 05 S B0 SRS py s i ol F . A RETEAS 2836 3k .
s el b e By, USERAEI T bl APT £ bn. ATOCEERE M 2 SR AT APT SxbwftdEE . V0]
FFFH#EES APLIER.

A4 TFERIFCEXR

A4 BN

XM bR R OUE R T B RS AP £ bR 4B ER 1R IE B 7 5 LR APL 226510 APD VFaliERs 3 .
A42  PERETERRA

il id I 423 P ) APT FRE B bR e bR 0 S AR RS RIS R APT TS RYEARERI I AL, BB A
SE, TR RG] APL #TERVEhRAE,  “APICCfHRS]”  (Flin, API 6A B¢ API 600) . ERAESHM
. N E fRVER, SR AT VRS ALE A “Spec” B “Std”  (flln, API Spec 6A B API Std
600) .

A43  Hfir

PR APL AR SR ME (9 AT AR R WRAMGE, B MR id KERA (USC) Sfr. i
JH A= it A/ s b o o VF B RO AL (USC SRR 23 (ST) S, e BAGE DR AL
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Ad485H

R ChnadE F ) RS H TS ok il e, BRelE APT BRSO R/ el bR S B . sERE N R E APT B SR el bR
AERE A . S e B, W el AR & S P — N, TR R E B ] . 8RR AT
LA il it 3 B v B R e 2

B% 738 R 0 = S A A el b A 0 Hofth ™ S ARIC B R, APL SR FVE Al E SR S N bR TR L

A4.5 WFRIESRS

P APL bréiGbnicht, ARGEER] API ZARVFafUES 5 . VF A UES S BT APT AR {EH] .

A5  API SWRHAE: FHFEWRE

API FAUGH Bt A TF6 AP B SR A7 i 5 B, 40 b T TR/ abr A 58 & BN & APT e
KPS RIS R (BB o BSREE [ APL iy AP b= AT H LI AT AT . nTEF APL A7
TG REAS AT . hup:/compositelist.api.org/ner.aspx.
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Annex B
CHEO A8 Pl 3D

PSL 2 EHIE T ZIFE

B.1 f&4r

Bl AR SHGE 1 OT e & R R T PSL2 FH]E T2 VEEr [ 7.2 ¢) 43) ], slidhdT st H Areg
B3 3 B A B A R 3

B.1.2  {ERFERNE LT Ol e gk st ol RN TR ECRUEUORET, W el R I EOEE B BT SR
J Bl 365 5 32 R W 2 A o A 1) R

B.1.3 il T2 R e AT P AT A RE R AR, Ei% B3 B4, B.S BULPE SR BULEL S ROVEE
AT R .

B.2 B RHEMRMER

VT B IR RE 48 H T 30 MR 2% 000 P T4 52 1T Bt

a) 1R4E B.3. B4, B.S FakE P T — SRk a LA E (WL B.1.3) #ETHIE L EWE:

b) BeARE R (WL B.5.2) .

B.3 #HlE T &R

SEHI AR 22 A B e )3 A R R R R DR e e, R R e B A SR T B Y
R R Rt DL S e g S E R TAS R Tl ke

a) iGN
1) W R AR,

2) e WHRMLZMBEH, WEMMNGETE, PEae, RELE, SammmieEm sy & GER
) FlEess ik,

3) AeSERarERE, A SR T E LR S PIRAIF TR,

4) R R b L 2

5) HTHEERERT 20 mm (0.78 in) 947 () ANBCHA S0 B A4 ik
6) 7= bR UM ALE # 1 i

7y L R SO E (R A B (RSN A RS T2 AL ) N, PR T
F i/ S S P AT 4
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b)

c)

d)

8)

AERE, RO T ] S B e .

IS — R

1)
2)
3)
4)
3)
6)

7

8)

9)

[PERWINUER NAUA -8

BRI T Z U,

(EENERER A SRR Ok i & g vl Il v LR
PR TR S EE, BiE S R,
PR UB A fe i B 0 S50 G o A U A At
Rt il ik, BE#EE B aUR T2 5.

£ AR JOE BRI ] SRR, DRl 5 [l Iy B e i) AL FE R I A 22 g ), B
B M B0 PR 4 ) i 22 7 i Y

PR bRAC AR SR A BT E
MR (5 ) /AR B8 T el A5 o O = b ml R S0 5 7k

10) 5 ) it 70 SCPF IS M A — 0t ™ S )3 T4 )/ 36 4 ) R A 7 4 i«
11) WEMKTE. B, e RisHik.

L — 1R

1)
2)
3)
4)
5)
6)
7
8)

9)

W& T A R

WL TZEH, SN, AFEREETE (NH Q) Hil;

32 FE AL L RE i 2 ) A i (IS, 4L A D .

iR e ) 2 CEEInAA . FLlLL RS RD

R G ECEIRIS S AR, OSBRI,
RF B A1 e d il e B

R S L) W i

MBI PRI () ARSI B b ORar 7= i nl G B R0 7 i

SEE S HE (R (B TZ. R/ R UL RS M) A —F0 i, 7= in iR 1/
55/ AT

10) filifF. Ab3. B sk s,

ST GERIR ) — 1R
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1)y W TR 4 B
2) BHRMILZH,
3) M () MBS R HAE (AR ARRCIE AT A0 7 i U B 0 S

4) SENERCHRUEEE (BT E, R R AR R %) A8, = RiiE T8
S/ I AT il

S) GEfE. ARIR. BB KL
i — e
1) WERETZ, GRS, Roh R RGR
2) WEMARTZ, @A RAETE I,
3) BETZME, @& AR T 2RI e G . RS R
0T CHFW) 3%
a) R A R B0 E B R AR £ o i 2 ) AR A A
b) AT R,

i) TS (SAW)  MIALSE (COW) &, GSHIRH O FERME . B (BB 7 BIERON SRR, 2
AT %

a) MRLMRFFEM BER . RBAR LR,
by BRESEGERE, BAERRR. Bk R, A
4) IS (SAW) RHLER (COW) T
i) R ORSAZ.
i) e RGE RSS2 M FE R CngLERD .
i) MR LRI R, AR S E R GERIED .
iv) KGRI 2 PR
WEBE—ELEE (SMLS) &
1) WEMRRTZE — FLHE
i) AT AL e 2 s (IR NN, AL A
i) ERIRORS N ZE IR, FLE D
2) WM TZ.
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B.4 KARR T RIBRE

EHI, AP0, ) R g T T B (A SR DR R T T el A TR A R B R R SO, iR
/b RS T F A

EYIE LR R

b) BT IiER R A N CRLARRE R, AR, R =T
c) A, R R Ay AR ik

d) Rk

e)  MeuirhsifE;

) KrIRAR IR A BT O BER SR A -

g) AR, REBe/ABRASE R Aid St

h)  EEREA TR RRIC

i) AEs IR

B.5 #lETEZWERR

B.5.1  RIEAEFERTECE PRGNS, $eBBY 18, & H.3 RI/ERE 1.7 H5E 158 F 3 ) 1 i R0 A7 IS T
ZFiE.

B.5.2  {EWTT FIEHEAT MG e BRI 0 T VP 3 A0 SR Rt BT ST B IR ME . I iRaT It
T F AR, ) g ] 3 O S A P A 00 LA (9 s Hedls .

BS53 M THE, EORNRELTRETZEENGR.
a)  HHE (HFW) 4

1) FHETEFERZH

2) HR4EF 18, H3 MIL7 ERe) GERES) $5EE S fe il Es R

3) HEMERahil ) Sads b,

4) HH#E H7.2.4 F1H.7.3.3, BE1.8.2.3 1 1.8.3.2 Fiy LR M 4% X dul ol i i £ 0L
b) ML (SAW) RS (COW)

1) fE AR

2) ReedSFFEM GlER . AR 2 EAR,

3) BRSNS R, BIE. TR, SR .
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4) HEFE 18, H.3 M 17 R GERR) 1S4 5% aEleEs 3,

Sy MM H.7.24 FIH.7.3.3, 58 0.8.2.3 F10.8.3.2 B EEsR () 454 X I il 000 £ IR

6) TEAMEEURIE AR S AL R
BS54 WAl ESRARME S LM G (iR A9 SR .
i Iy 7 AN R MO, W T R AT O AR e IR R, W A SR
TR ORI O AT SR (IR TS, FARKAN RN T, SIEEETIAN L690 5] X100 bl
12 L830 B X120 S48 i Bt R 0e I i e,

B5.S5  AHLE L ZVFERHEMNE (B AN EERER I () /AR R S i 9 AL S )
V-

B.5.6 AT R AR A e 0 E 0 AL T2 i 2 R0 s e () AEVEE . I R EGEE SR
(W 8.3.9) , FEMATIXECENNT (F8) /A9 A8 2 Al G S0 Jy .



Annex C
CHEYE PR )

R GRR A GRIE I 2bFE

C.1 REBRR 4T

ot TR B AR & B 9 AL T8 S MO WM ) /ARG, MR EGEE A (W
8.3.9) , {ERUTIRSEHAN () ARMLARYE 2 A Bl s 7 .

C.2 TTEEER T BRI A2

C.2.1  FitE il s W0 2 T ok b 5 25 58y 3 B

C.22  fRMEHR{E RA S X 5 R A0 BT et i

C.2.3 R 5 E 4k 00K 26 SR AR T B 0 AT 700, 00 SN LIS 2 B T R B0 ik . Sl

J: AEHEDCERAGBE I RIAT A 9.11.3.2 WEOR; MAMAMERABEM fAME (B 9.11.3.1) AEA] TEBX
.

C.3 AR GRS ALE

TEAEA T B RER SR AR R I F —Fhel 2 oy ik b B

a) HEILAR (SAW) PG (COW) FFRIIFARERIA R R C.4 BUE IR ik kT 12 4b:
b) WEKERFSERN, NIRRT EIERMBRERNER: 5

c) EYCEB L.

C.4 BREGFME
C4a.1  {LAVFA PSL 1 ANE S AEETT fME, A FCVFRT PSL2 9955 B kAT A5 .

C4.2 % C4 sk, FMERRE TS (SAW) F4l44E (cow) BiiaE. s i, A
o) 7 s SR B S TR R P T i AT RS . %) PSL2 €, MBI R BB E R E AN T 3.2
mm (0.125 in) , §EEEITNE REEE TREENE (WE CD o BAT A, 3PS PSL2 iHE
TREE N FE AP R AT TR . AR A I e & I R AR AT MR

C4.3 A THILE (SAW) R &1 (COW) EIR4E, HHiPUE MR RN <5 %IREE SR,

MTEH () ARE Sk REE, AMERSE SRR L 100 mm (4.0 in) , FMPIREEFRN () AR
RO Sk 458 15 BRI 58 72 1T MU EE RS AN BEZD T 100 mm (4.0in)
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C.4.4 (ARG T 100 mm (4.0 in) (95 P IRERELES R Y (E B a R IR S HE T I8 PRRIREE S LR R M 2/
i, FECEEALNEE 50 mm (2.0in) .

Cd4.5 FZMEEHR D VFE SR r R T 2T A .

C.A4.6 #MRJG, MEMME E 9ER, oliiE et & o8, XA i ah B 8k 47 8 A 00 ol 5
R . TR B AT, W g el SRR AR, (HAE IR aE KRS . AT FahiE
FORITE LS. EWNET AR RS, el MRS AT QA T a4 S, EREY 1R aER K
FEatEe S, ol 3T A shiFehl m H &R,

C.4.7  {EFME. BEEHALE MT) a5 & 50 (PT) ATRIAESE (SMLS) 4 (f PSL 1) 4T MT 2 PT &
5%, CARARSRE i 5E 4= bk

C48 CFMREEE#ME G ML R 10.2.6 (9 B Rk 170 K 56 .

Key
1 HEERE
2 ikRbL%
B Cco—R&Eh 5 R ((U pSL2)
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Annex D
CHEYE PP 3%

AETZ

D.1 &1

D11 FBERH]F 575 ST R

a) WERLAE KT LE,

b) CRAVEESRMEELZ, LR

©) HIRdE D3 ERIFE AR ARG UEFREMER) ST TR

D.1.2  FMERERH S B —Fhek B R ik

a)  HajHIne,

b) HENECE AAE AR IR, W

c) fRESFT LI,

D.13 P R AR o HE R 1 1L 2 A Rl A, LL sz elis .
D.1.4 RIS AEE N R, SN AT .

D.1.5 il f A PR AR LA L2 e 45 R ic . TENAJ BRI, R ey o7 i (A5 45 2 Ra A L
eI R EI .

D.2 #IMETEWE
D.2.12 0]
D.2.1.1 Fg D.2.1.2 SoFsh, Pt A R, 0 R R AR B0 S R AR TR .

D.2.1.2 el L FE, AT A 1SO 15614191, APISL 55 43 Ji ("o ASME 5 IX #5329 HLSE i 1 4
TEiPE e AU D.2.3 Bl MR 122 1 e lia .

D.2.1.3 A, AR CHBR T ORELAE . PR R E B
D22 EEFR
N FHME - EER RO PETE N, B TZAMEN, R#ETH TZ0WE.
a) MFETZ:
1) FRETZEAEE, oo SR g, i
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2) RHEImiEecE, nF TGO AR,
WEHEL:

1) WA EEA: WRE RN AR & SR, RS G B B E . S8
T

i) /T L290 B X42 1) % 4L,
iy T L 290 5 X42 {H/h T L 450 5 X65,
i) KT L 450 5E X65 (1) %141
2) GRS, BERHE T EE AR R S

3)  FERCENZE AR R NE A, B S i R e B R GilE S >0.12 %l A CENW,
A R=0.12 %A CEPem) e S A B Y &5 0.03 %L, |, si#

4) ZPRE (RFE3) RAEME.

TR

1) HAEEHENRE:

PR -5 SHTFRU P S 2 e G

3) BRRERENCE:

4) RS X (XES) %:

5)  GRAPAUATTE ¢ B (g110)%:

6) HEFIAAR RN —FRE S BN RS .

kS

1) HFTRREEE (AR A NI

2) Bt

3) X EBhERERE AR, B R AR L R A N T T T R — S B S
fEIZIE P, BOE SRR LA e BT e, DAVRE B R WE, AR SEE e ZMLt, K
T B FhE & Fi i BUE AR R, R AT E .
i) HLUL: 10 %:
i) HIE: 7 %:
i) Rl 10% (HEHRE) .
iv) A 10 %; Bi#E



R 96

4) REERPE o FOTE I A MRS N . BRI A, DR R e i R A .
e) FHH: FILEHEMFANNE, IFIEEEELEEL 50 %.
f) Bl G k2.
1) FMEREEE AR AR T Ve bR i S LA, R
2) HEneRHCHAR S AL,
D.2.3 /1A RERS
D231  HREHE

iR TEWERRR, #F9I0H (W D.2.3.2 #1 D23.3) Ranlim Al Fet 7 ikde. T b,
A OLE RI= A U T 0 .

D.23.2  WEHHRRE

D.2.3.2.10  BEE R R s K LS 38 mm (1.5 in) , FREREE NG TiREEE R b, 8
a) Fras. UFEP AR S LB, s s n T.

ik IR 8 a) TRy S halee, (Ho] 2% s Rl R RN R R aE Y 0r .
D.2.3.2.2 AR A b SR I S T et R S B
D.23.3 B S AT HER

D.2.3.3.1 R S dh i A A B DO R RE . SRAE R T I .
D.2.3.3.2 SAEFESESE (RE9fE D) ATIhE 180° , SEMLEEEE TSRO,

D.2.3.33 R D.2334 URAh, Wi S At el BER BT e, siTE(E T A B R
3.2mm (0.125 in) AQHAREL, WA 5 phialis &



AR o7

D.2334 R R E TR LS RE, RERKEAEL 6.4 mm (0250 in) , WAR {ERIEIL
A

D.234 EE (cvN) WAk

D.2.3.4.0  H P o R S AME T 2R R (WL D.2.1.1) AR A X 16
D.2.34.2  E iR i AChRE 10.2.3.3 il &

D.2.3.43  CVN phili i pi e A brdk 9.8 1 10.2.4.3 SERi#{T.

D.2344 0° C (32° F) iR FalH B H U EBMIBE T, BRIMEMIT R HAZ 1) R~
RN T Th (—H =R AR T 9.8.3 BUE AU TR SRR HAZ m1 8.

T R A el A T R T 20 R 0 e R, MR D RS, RETF S 10233 i
22 [HEK.

D.2.43ME T Z e iR A TR i

MEHRE E3 M, R E4 M0 ek s ik, ol ES BUE M R R . SR rikmE sl
3, AAME T 20 A A e RE TR S . AMR NG S E.4.5 f/EE E.5.5 M R E A R At e ks ik



N L

e i S - A=

Rt hsek (s

A >..4/ 7 o
""--.......--"\';'h‘\\
150 (6.0 3 2l
=150 (6.0
1
4
i
:
74 LY
2 2 €
£
¢ H )
!

3

I =150 (6.01

Fh A AT — i i P

FhHR e — 1

FMEL I — i A

HLbn TR, ¥, Al @ sy =l &
R EIE (EBRNGE S ED

#: B SAW/COW &R g i BLASE (g AT
FME

(L 3

BElE (L D22b) 2)

Fi2 r M=1.6 (0.063)

B D.1—F [ % iR A



99 AP| SPECIFICATION 5L

£ D—FATHRRI BT
Rt
HESS mm (in.)
ra® b Agh® Bb
= L290 8% X42 301 4.0¢+ 1.6 (0.063) 6.01 B.01+3.2(0.125)
L320 =k X46 351 4,51+ 1.6 (0.063) T.0¢ 9.0 ¢+3.2(0.125)
L360 2k X52 401 5.0+ 1.6 (0.063) 8.0¢ 10.0 r + 3.2 (0.125)
L390 5k X56 401 5.0+ 1.6 (0.063) 8.0¢ 10.0 r + 3.2 (0.125)
L415 ok X60 451 5.5+ 1.6 (0.063) 9.01 11.0r+ 3.2 (0.125)
L450 5 X65 451 350+ 1.6 (0.063) 9.01¢ 11.0r+3.2(0.125)
L485 8k X70 501 6.01+1.6(0.063) 10.0 ¢ 1200+ 32(0.125)
L555 8k X80 501 6.01+1.6(0.063) 10.0 ¢ 1200+ 32(0.125)
L620 5k X90 551 6.5 ¢+ 1.6 (0.063) 11.0¢ 13.0 ¢ + 3.2 (0.125)
L690 5 X100 6.01 7.0+ 1.6 (0.063) 12.0¢ 14.0 r + 3.2 (0.125)
L830 =2 X120 7001 8.0+ 1.6 (0.063) 14.0 ¢ 16.0 1+ 3.2(0.125)

& o e R R 5 0 T R G T T R A I YR A, DAL i 3 Al i AR

b ra. b, Agh I B INE 9 Fiag

D.3 BTHERE
D.3.1FEE
D311 B

FEAN FME AR A & B A AR AT Ve . dlE R, W E RO 1SO 9606-1(25). ASME 3 IX
fi4r(26) APISL, 543 Ri17), M3 C B EN 287-1(24) 445 LA AE 3 HEITVH5E -

ERETZHERML T, SE SRR D.2.2 b) 1WFE &R M #MF TR G AR EUE 2 R34
IR .

D3.1.2 KR

AEATVEE I LB R T NS £ T R A S g ) A

a) MR E ST E SR Ao ke,

b) PR T T iR (W D2.33) .

D3.1.3  HEKK

mE D312 P2 PR A RS HUE R, 5 LR EE TR B — e R G SR IR s AT

a D312 BUER B AR, WS TadRiEa A G R eI UZar, A eve T i
AT E -




R 100

D32 EFFE

WA FH Rk R YL, SRS D31 AR TR AT

a)  BEIRE— VO E B — 4

b) B TEREEEE=AH R = A A A, kR T TR, R

) AP TEREREE R R R



Annex E
CHEYE PR )

X AERBEMRFR H. J 8 N ERNMAT N EHRER

E1 ARBR¥E

E.l.1 IS0 9712, ISO11484 5 ASNT SNT-TC-1A BEZERUbRE LA o ie A R CHh AT S5Es #b) BERmY
HeAER, RS A R ARG e 0 i T R e e e R 12 A, MR BRI s N B
AT T A B ) B

E.L.2  Tofnksaa il | 9. 2 92ek 3 2% 0 s,

E.L3  JRMiPAR h 2 950 3 G NG e Rk, BRAE 2 e 3 B RIRE T 1 SR .

E.2 KGR

B AR R i 12 2 hh, BOREET M CH SR (A E i A (W 10.2.7) FIBEECINEY) Mgl T 51— Ry
AEBR 5 H AR R bR e AT

a) M CRERD - ISO 10893-3 Bt ASTM E570;

by R GRID : 1SO 10893-2 5 ASTM E309:

c) i ISO 10893-8. 1SO 10893-9. 1SO 10893-10. ASTM A435,
ASTM A578 i ASTM E213;

d) HzpEM (R4 . 1SO10893-11 5 ASTM E273;

¢) TFalEm (1848 . 1SO 10893-11. ASTM E164, ASTM ES87;

f) W I1SO 10893-5 5 ASTM E709;

g) R (BN - 1SO 10893-6 5k ASTM E94;

hy Sk CH ISO 10893-7. ASTM E2698 i ASTM E2033;

i) WS 1SO 10893-4 5 ASTM E165:

E3 RKTE

E.3.180

E.3.1.1 TS =L210/A, B2 =603 mm (2375 in) SEEAVEEENIEE B MRS T4 B, 4
KRE (100 %) MIEAeass. 54k, 3T SR et i L@ (B MR ke 4%, NiEEEE E
B E AT &R . 40 (100 %) FICimERLe.

98
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* E1—ARRSLHRR

o TR I Ay ik ¢
HE B Ep ey
EW PR LM O AiEH
LW AiE A R A Y
SAW FiE Tz b n S E
COW Aadi H #ak AiE R
Wil « h"j‘ /B A3 #isk b tn S
a0 R EREHMIER L (LE32) .
b BRHETT, ol S R S R 1 P R e B b

E.3.1.2 Frfi PSL 2 WIC4E (SMLS) %, LLA PSLI BI8ZR L245 88 B Za ko al <k TG 4%
(SMLS) &, MifE# E2 FIEST4SE (100 %) LR, WA, HAibh PSL1 1 488 M
E.2 e AT A i

£ E2— SMLS BEATRER

TR i
nE R
ER A (EAER)
PSL2, {T{oleH 2k Fp oy i el LR S
PSLI 99%F, L245/B @&, Ak -F iR LR R
PSLI H9%F, il l-4Rm 4 BTN, R LR R

E.3.1.3 JCABRS B A& PE A T A R0 B s A e, (HT A R A

a)  ERPA TS R AN R I N S T 2 e AT R IR TE A 1) T RS B 1 A R 11 A A 2D
SV R TRz EIT, mBRRvr, WardE i, b T OORVE iy i 2 kAT

by Sy, RS (LFW) RIS SR (HFW) B8 o o B 7e ok it 3s 2 J5 i iT.
E.3.2 Ehvk i —ae

E.3.2.1 B L E.3.0.1 BORATH Al A e A s R 5 RGNS, WE A RERZ H Bl 5 ff?'ﬁ
F&...LHJ%IfJT“UerH"'Ji iR Fal sl B sl s fR (B s ER i ik GRIGR#E) KT 5
cppshie, B0, BYIER L*"“’F’r".-ﬁm R (R A4 E.5.4 BT firidsk.

E.3.2.2 A AT (SAW) FEH S (COW DY B, R F O 28 b 06y o6 1 R4 A %2 21 200 mm (8.0
in) B B 0 R P AR AR AT R A . mm*@f&we FENAD R e AR A E .

E.3.23 WAL, RERF] ASTM AS78 fil ASTM A435 5 1SO10893-8 HUE 177, AR #9545 50
25 mm (1.0 in) $EREDCHEHEF B ARG SE, LABRIATE XA TEIE R M RSP T 6.4 mm (0.25 in) Y4 2R

R




103 AP SPECIFICATION SL

E.3.37%8 (SMLS) FRHERKK
E.3.3.1 RS R E3.1.2 SR A B R I R (IR, EEFURMA R 418
B, A 1 B U0 R M S e, RO FahaE s B R YR Rl W ik AT B
Feus, W, MAEE AR S . N{RAERE BS54 Brinid#.
E.3.3.2 WAL, At =50 mm (0,197 in) BI9E . NEEHE 1SO 10893-8 B ASTM E578 #l1 ASTM

A435 [MHLE, AT RRIREEE IR 25 mm (1.0 in) BEAFCIEET R A RS, PLRRIATEZE XIASTRTE R M R F
KT 6.4mm (0.25in) {4 2HR.

E4 BEERSHERK

E4.1 HERBRHERER
TR, R R R ) o i R A AT LR R
a) A THHER R A EESE: 1SO 10893-6 PR AR 55 4% A 8¢ B, 5 ASTM E94;

b) AT ECERE RS 1SO 10893-7, ASTM E2698 i ASTM E2033.

E42HRRRRE

E.4.2.1 R A SRR B i AR AR I S MR AT B . O X SR EEEEIT G R TE S
Sl iy ek ARl (i CR. DDA) _E/=AiE & HRAR, (HRIE S e s HOR B8 56 18 3B R0 R i
.

E4.2.2 S I 5 £ K B8 B2y BT 5 1SO11699-1:2008 () C4 ZEak C5 2%, = ASTM E1815-08 1 I 25k 11
P, I H LA Y R BE

E4.2.3 SHERRE T R EE A RS T 2.0 CIREEERSL)  HLRGHE T 3E5R.
a) HEREEAIBREAET 15, B
b) IEFRTHIE A SR B O R

E4388 (1Q1S)

E.4.3.1 BRA A USE, RAEAIERRUBE T (1QIS). WIREAT A bRAE R BT i, LR B R 5 £ RUR
JE T 1 A A (R B

E.4.3.2 SR A 1SO LR MG R, WM 1SO 19232-1:2004 HUER W1 FE. W6 FE B W10 FE, i&H
T 25 P ok 5L RE ity 2 BB T T R A 2k 1F W3R E3.

E.4.3.3 I EH ASTM BB M iF, MEFFS ASTM E747 $05E, & H T 7 Fh 5L 4% 50 R Y 28 B9 0 1 5
A2 W% Ed.

E.4.3.4 B E4.3.5 RSk, FERAAMEN T (IQD RRps R e i Ae B R /Rt £, HvE
TR AR, R AT S BRI A SRR SRS, 55— Fh kA eh O A M R A L I

E4.3.5 WL AR, P EERCEERGE L, BN REE R L



HELWE 104

E.4.3.6 (RO T IS T B A S R R — 0 AN R A PL JR I, R AU R X R R/
i et 1/« 0 A i o T e J-iﬁ g S O € 6 Sl WP 3 | A TATRE B gL i e L
ik {ESE S B AT (1QT) BT S 20— D AR I 28— D SE 17 B Ot , AL VT M R URE A A ik
£ L3 HERBA 150 8ERMH T (101
J5L88 RLRE EEHRP FE &ML RF &ML ST
mm (in.) mm (in.)
=8 (0.3) 0,16 (0.006) W10 £ W16 14
>8(0.3) % 11(0.4) 0.20 (0.008) W10 £ W 16 13
= 11(0.4) 5 14 (0.6) 0.25 (0.010) WI0 £ WIl6 0 Wo 5 W2 12
= 14 (0.6) 5 18 (0.7) 0.32 (0.013) WI0 £ WIl6 0 Wo 5 W2 11
= 18(0.7) % 25(1L.0) 0.40 (0.016) WI0 & WI6EE W6 F WI2 10
=25(1.0) & 32(1.2) 050 (0.020) Wa e wWi2 9
=32(1.2) £ 41 (1.6) 0.63 (0.025) WoE W12 8
=41 (1.6) % 50 (2.0) 0.80 (0.032) W6 EWI2 7
=50 (2.0) 1.00 {0.039) W6 EWI2 &

U LR IME S R BN R e A T

£ EA—HESREHE AsTM BT H 101

RE P - EAHR FE &ML R5] &ML TH
mim {in.) mim (in.)
=§(0.3) 0.16 (0.006) A 4
=8(0.3) 5 11(0.4) 0.20 (0.008) A 5
= 11(0.4) 5 14 (0.6) 0.25 (0.010) A B 6
=14 (0.6) 5 18(0.7) 0.33 (0.013) B 7
= 18(0.7) A 25(1.0) 0.41 (0.016) B b
=25(1L.0) 5 32(1.2) 0.51 (0.020) B 9
=32(1.2) & 41 (1.6) 0.64 (0.025) B 10
=41 (1.6) 5 50 (2.0 0.81 (0.030) B o C 11
=50(2.0) 1.02 (0.040) C 12

A AR IRORE B B R IS AR A T2 D

E.4.4 8 & B

E.4.4.1 fF TAEM R F AT s AR Ia s, W00l A (R0 o1 B 36 R R fa o T 2 a1, LA £F 50
MR N — R0 ik, Bk A — T R T e B, (B8 TAEHER R 4 /i 320 R B — K.

i 1 LM F RS X, CPRAREREERE ) N BERS TS W AT SR T B A 2R Ammt, EIAT] T Ay
T ET JEE R R R

ik 2 fE K5 1SO Jo i fr s bR Ml b, AR “FZHE T (calibration) # B Ay A B A Y kRE 7
(standardization).
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PRS0 e 6 8 o REAT RO U B, S T b T iR
E4.4.2 A S LI R Bt BESRR SR I AR i .

E4.4.3 AT PSR ECE R IS R A T2k, B CIEBER I M o MR R R e . L SRR
fedez ), @GR M NSRS, BTN 4 DE R TR 4 s 50 fy
ol — A, MERRARGET] E43 MIZORM, ARV 2 8. H SR T ST 2RI — M R T
xf G T BB T R A FERIIE R R AU, PEI2R A AE (Al S R (SRb) BRRA] E4.3 80T
e b, 3 AT 22 AR BT HREAT I 5 . AU22 U o v Wi T £ 000 2% B 1 - S RS20 R 5° 95 [ fir
B, LA iR A . S UEkE 5 RST80T T R 7E A R B AR T (G [R

) SR e RGN BB AR T SR SN e e, WA, BRI () BRI AE S AR MR . Bl
FAEZE S PR U 1 R BOM R AT, AR R E.4.3 AOFLSE FEOCEE F By SR A0 (R0 o i ke &7
GEf) R AT UGB

IR PQR B L E43 BOEOR, MIE b R ORGSO 0 S T R B S B K 2 MO R AT B 2R

E.4.5 5 £ 10 %2 Bt I i) B e B

e it B R/ A S AL R I RST R A AR S % E.S5 B E.6 HURESE, AR Iedt e ORI Z iR 5 0
HIEEAE AT 301,

iE )5 B A 5 B Nt R 1) R AR R A R sE L )RR LA R PE L E A N BRI B 2 AL A
Bt L, HE R A BE 150 mm (6.0 in) KRERIIREE. A E0R REEIR A A, (BEER A SR EUr A

BT B T el e BLAT SR A RS04 5 .

iF 2 MR RN, AN R I ) O 2R R 56 AT R R e R AL, Lk, BT R
S TR RE 1 B8 i B PR

E.4.6 5T R Bt EA
H 0T 2k ke 36 R B B . ABLE R A S R E NG . SRS R AL R ek Aok T B el
E.6 MUE{E CHCGEH] ) s e ) g R B g . i3 KRS Pa 00 904 e i E 10 3005 Y — Fhak 2 Fh 77 Ak
.

E.4.7 52 16 B {8 49 7T 8 $1%

e 4 o T 5 R A 00 0 A 1 e Y

£ ESFUFBERGK
BAR il A& 150 mm (6.0 inyCEREE | & 150 mm (6.0 iny LS FAE R
RS R B
o PN K
mm (in.) mmiin.) mmyin.)
1.6 (0.063) = 13 (0.50) 150 (6.0) | 13 (0.50)
1.6 (0.063) = 6.4 (0.25) 75(3.0) 2 13 (0.50)
1.6 (0.063) x 3.2 (0.125) 50(2.0) 3 13 (0.50)
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£ E.o— A RIS FALIER/K
R FABELR A fEJEE R 150 mm (6.0 in RS L | £E 150 mm (6.0 inCEREE AR R
R+ RS R BEE
(f) LN LN
mm {in.) mm (in.) mmyin.) mmi{in.)
3.2(0.125)% | 3.2(0.125)* | 50(2.0) 2 6.4(0.25)
3.2(0.125)% | 1.6(0.063) 25 (1.0) G 6.4 (0.25)
3.2(0.125)% | 0.8(0.031) 13 (0.5) i 6.4 (0.25)
3.2(0.125)% | 0.4(0016) |  9.5(0.4) i 6.4 (0.25)
1.6 (0.063) | 1.6(0.063) 13 (0.5) 4 6.4 (0.25)
1.6 (0.063) | 0.8(0.031) [ 9.5(0.4) Lo 6.4 (0.25)
1.6 (0.063) | 0.4(0016) | 6.4(0.25) L 6.4 (0.25)
0.8(0.031) 0.8 (0.031) 6.4 (0.25) b B 6.4 (0.25)
0.8(0.031) 0.4 (0.016) 4.8(0.188) T8 6.4 (0.25)
0.4(0.016) | 0.4(0.016) | 3.2(0.125) 16 6.4 (0.25)

M= 6.4 mm #E, IEALH 2.4 mm (0. 094 in).

b A EE=08mm (0.031in) PELR, HESISHAE R R =13 mm (0. 5 in). WS 0 e ol 90 A48 B — 1

E.5 BARRANERMER

E.5. 18 &

E.5.1.1

SRR RV

(SMLS) ‘& il 413 i F /e Py i .

Y 7 3 1o A i B e SR

LREE S MR I R . B4
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E.5.1.2 b % i i pE k5 n AR AR Ak 84 TR

a) WU (EW) FIEOEST (LW) 8, 2R LUZIS 28 B 0035 1.6 mm (0. 063 in) % A9 EEFL

b) IR (SAW) ML &1 (COW) 68, 12484 I8 UL 1248 4 )8 W ) % 1.6 mm (0.063 in) MO FHE.

E.5.2@ P MR s R o vt bl
E5.2.1 AT ELAT R AR S5 0 B L RS A R A5 A B L 2 2 R A
:; ESE AR 150 bR, RiF “HREH” 80 R B0 W FRROTAGRE(ER B “ 3 LEiR
E5.2.2 e E b B FEE T g b s o W o A — T R
E5.2.3 MU M A& X E7 SHNSH R E, HalLUE A REMHUNTZM, H-4 2 i@
i) L«
ES5.24 Ao HEbR AT b0 585 S 2z 1) AT (1, DA A2 LA™ 4 43 25 HLWT 3 A 5 55
i FEHCRY 1SO EHKIARAE D, Ak <t bnte” FRIORAPREM AN <S5 RAHE" .
E5.25 A VbR B L 458 - B SRR () FOS RIS RN SR SR R P AT 265
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% E.7— iR
T HAREE ¢
E Ll J0A L et AR BAEILER b
HH oD | ID YA e PRHE < A ¢ ;3
N 9N "
% mmiin.) mm(in.) mm (in.)
EW 48 el el el r 10.0 50(2.0) | 1.0(0.040)| 3.2(0.125)!
LW s ¢ ¢ ¢ f 5.0¢ 50(2.0) | 1.0(0.040) | 1.6 (0.063)¢8
PEAMAR (SAW) & b ¢ € ¢ i 5.08 50(2.0) | 1.0(0.040)| 1.6 (0.063)8
COw Hégh ¢ € € i 5.0¢ 50(2.0) | 1.0(0.040) | 1.6(0.063)8
tﬂ’qr".’];]f,"” SR |, ¢ ¢ i 502 50(2.0) | 1.0(0.040) | 1.6 (0.063)2
A HTELEE
HE R R Gk b e < c ' 508 S0(2.0) | 1.000.040) | 1.6 (0.063)2
PSL2 SMLS 4§ ¢ ¢ i r 12.5 50 (2.0) | 1.0(0.040) 3.2(0.125)
P s o PSLL| . . i
SMLS 4 J 12.5 50(2.0) | 1.0(0.040) 3.2(0.125)
I )
#._]1“'-[ PALISMLS | & | ¢ j f 12.5 5020) | 1.00.040)|  32(0.125)
i1 i B TR U TR
it 2 FL MR G I, A e br e G B o BLE AR EI R (OD). 2K (1ID) filiEmesdl (WL ES.34) .

B B R T AR AR
b EFLEIELREL R TARAR R SR, S A AR A R L

C R MGERE R E A s SRS T 0.3 mm (0,012 inde SRR MR SN HE SIMSEEEFLE 15 %k 0,05 mm (0,002
in) o« B PR RE .

4 AR,

© {0 S T A R e

T RER.

Bl ) R 4 T I N0 BIRYEE 3.2 mm (0,125 in) B0 GEHIESEYCHE WL E8) .

o P (SAW) HIELG L (COW) &, oy e I S0 T 572 FE AL ) 200 IG5 i 4 A 43 160 Rl LR T A DR
P HE AR 1.6 mm (0.063 in) B HTL.

F AT I S M 5 A AR — A

kAR TR, 1 F D=60.3 mm (2.375 in) iR B

U mBEATHL, R bR R AR IR L R A AL

ES53 &R

E.5.3.1 it 3¢k T 7 SR D S0 A P R e i P R B e L R B (O H-#’-J r'FHI'%zHISl\ fEIEH TIE%
#F, .IGEHEM?H;M*I* % E7 WERIHMN SR SHE, TCibHlil ik r e it 2 Bk s, MR
ISR A, R SRS 2 R DL —E R D, s e i “fJLJJ

E.5.3.2 RS FHAE 2 i LhbnkE (WL E5.2) il ibarbenE, S TR S AW, 53 ok dERTE
B—kiElE 3 fJ - /"'J‘HJJH_TJ- LI I0HIE 2 & B M R I R e A R . R IR R MDES A A L
i RES i AR v AT A«
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iE FERL8E 1SO A3 bRt AGE “ ek (calibration)” HIk &k AERHEN “ 45 (standardization)” -
E.5.3.3 FAXFEEAR R e, RO R, DL R R 1 2 3 B S A i T mT s .

E.5.34 WA FLE Y D=60.3 mm (2.375 in) #0075 (0 d RERT 3G SE 0TI, BLAT R R ik TR
SEHUNG, BR[EINT RS G AR T A R R N R, A0 A i ik R N AT M RS, ok g AT EEAREERI Y . AhE
(0 05 5 P 2 T B T SR P RS FL R S R T TR

E.54BiERGRESIRTIER

E.5.4.1 FH122 % i S Al e v o R SR RIS, s v I R A SR IE AR SR B E ) R EIR LI (NDT) R4¢
K.

ZBIEE DRSS T FIHEN .

a) MamitH dnBEsR .

b) A FUIAE I S

c) W[ HEEPE,

d) R 2 A A R R R A B IR R LT BE D 1

e) KM E.4 B0 E.S (i G B0l (NDT) Jride, sl s i 1200 S 09 0 s 10 40F I B
H BENHEESH.

E.5.4.2 eAh, W R R T B RS

a) AR (NDT) REEEIEHLE,

b) otk v i 1,

c) KIARMARBIHEE, LK
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d) AEBHTE A PR R R T TR & e R R A sh A s Bl .
E.5.5 KR
E.5.5.1 2 g G A A S B i PR B 5 B8 BIE -

E.5.52 FEA S R IR R GBS R B R A B AE ] K T 3R B8 U Bt PR Ak S ) SRR »
LA T it 2 —# B S

a) fERREEAT, EARBRSERIAES, HAERE SEE AT ES 1S AR, HAS S0
FEE iy ok R 2 B0 A i e R

b) W E P S S BB L TR, (HAE 9.10 T AT AR .

c) AFFHLIEL (SAW) FIZ 48 (COW) 4F, fid SRS 3o a2 S iR bR S B2 2 E4.5 iRy
BB ALY B R .

E5.5.3 BRES.S52Mb) Ml Hb, ke 6 A it i e A~ R ik B 5 S 22 6 43 3R R .

E.5.54 X T JC4E (SMLS) B, B e = AR RS 5 AT AN 9.10 R AT EREE SR, PRk (eSS
WS KT E.8 e i F Ga g 40 PR £ o] 2 T oAt JR g 54 g et B

E.5.5.5 TSR (COWHEE, SHEMEE TS, KCEIT 25 mm (1.0 in) 1E 855, M
FH T B4 BUE S eR R Is i K, s BT, A A R 30 i

E.5.6 88 PR 50 A1 e R R 00 % TR ok P 1 A
A R BB A R N B0 HE 1 Bhel 2 Ry ik b .
E.5.74M&

T HILE (SAW) FIELGIR (COW) &8, b d 7S K30 R Bk Bi o] LABET MR, BNk C4 BEidtir &
o BRI Fahil /5 ke Sa sk B 305 F ah 5 4 & 0 iR A bl T ke g .

= E.8— WiltRR
WH AR iz AR R @
1gt
mim {in.) Yo
‘ NS 1.6 (0.063) 100
SAW. COW. LW o fhH -

N10 3.2(0.125) 33
145 N10 3.2(0.125) 100
LEE (SMLS) 4 N12.5 3.2(0.125) 100

A BB RRHA R RS SR E . IR (WL ES.3) A i e R PR
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E.6 BOMRLE

E.6.1 7G4k (SMLS) BRI K

E.6.1.1 0 SR AR S 58 FH 0 1 R R A, O A b S T B8 N A

E.6.1.2 Tl e T R AL ) 2 T A R A% T R R E REAT B L R B4

a) IRME=<0.1250, HABEm fg /s FoirBE TSk O R e S s, HLREE 1 ME AR .

b) IRFE>0.125¢ , HARZM o foVE B A SRR E s, HLRHE C.2 MUE SR F B IS AR, 2l
C3 HlEME.

) WA/ o i R LA R R 2 RS, ELRIdE C.3 MEAbE .
3 AL S5 /] 90V B P 7 2 1 8 T R 2K 7 B9 4 5L AT /D i VP 8 JEE A ik 2
E.6.21%%&

R T BB R 00 (0 12 2 REREF=E /L W5 0 FE (T REdsy ,  LAAR R 894 AP AT LU P RFIE RO BT 3 B0, REEIT
H.

E.6.3 RO IR AR R

T S A SR, AR I Ty BT VB A N Wy AR R R A . K R A e i
FErR A, BUHLE R At H ORI 2R URE A, #RF ERAT E.6.2 AR ALY B SRR Tl Bk e .

E.7 FB
E70 R R OUE P T 70 M it 17 0 T f
i SUAT B TR IS R, VT AS 2 T B S R T BUS el T RLR A B

E.7.2 4T D=168.3 mm (6.625 in) WFEH0E, PLEFH 7 g ir 2 R, oifr 3tz @
B 15 AR E I BLAS P im AR . RETE Rl T i 409 (10 i B A b M ) A ) R 3

i T T 33 17 0 0 00 A

E.7.3  RERCHEE 2R RO it BOp e Y L fth 28 T O S8 AT R B, (RFEA UL, R BUEE AR
P T eE AW e . T R Uk B ] P A R A A0 A AT R

E.74 B TAEPLATRE 4 AN 20k — Y, X Wy AT

E7.5 WEYaat) i, SRS AT E RS, MR M. 7EE B0 R
JG o A R LR A M T RS SR 12T i 2 ) $ R R BT E7.6 ME

E7.6  RE{EHESE SR KL HER 907 WAL 4 R, MR B0 iR, 4 ST
R <3.0mT (30Gs) , HAE—BYCAREIL 3.5 mT (35Gs) » ol YRR AR N, Sk
At bR A R

E.7.7  ANE E7.6 SORMWE RN, BR E7.8 RAVFSh, AEFAWE SRS —MREH Wiz
A R AT A LR AR
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E78  1USHER T S M PNT, o] I E A T A P  BAE F AT R R, TR B 3 4R
7 B 2 R 1

ik IX 3 MR R R T A P R A S
E.7.9  {EBRPEETE Z 5 e R RO L, ELRE D 3 RUGESE P A W AL ROk
E.7.10  FirAq GRPE S R A WCR i, FLBR S HOBro B L i, BP0 AT 3 AN AL E.7.6 SRuIL.

E8 HIE (EW) . #Hil#E (SAw) A S/ (cow) BEESERR

E8.1 WAL, PR (EW)EE, SR AT S I S AE A T I R E B 4 R R -

a) S RS LR A RO 2 TR T, AT 1SO 10893-9 Sl gl U2, B

b) RS R e AR R G EET, TIHAAT 1SO10893-8 B di U3.

E82 WHEAH, HHIESAW) MG (COW) B, RS K50 50T 8975 40 A 8l 1 AN 1778 K
T 180 10893-9 Bl &R 3| U2 #9752k K.

E.9 R ABLALERER (EW). IR (SAW) NASE (COW) BRE&MHILA BiR

IR, AFER (EW). IS (SAW) FE {15 (COW) RS R kL, LLIGIEER A i B ik 2
15 mm (0.6 in) 95 5506 FE P el PR A T 44 15 mm (0.6 in) SEE A A F248 00 FESE B4y 2 B

a) WA ERRTE S R AT, WIHAT 1SO 10893-9 Saicd iy U2, =¥
b) WA EE R R, WHAAT 1SO 10893-8 Sl U2.

E10 SHREBEETHLE

A BRI BBV R —FhE R LA E

a) B C AEE, SR L BR B

b) RERBH I C ARLE, SRR i R R X A

c)  MEUIRRIE EAar A Ea R, EUEWE R MR 2 N, l#E
d) R .



Annex F

CRESEPE R 57
BHER (U pSL 1D

F.1 8
F.1 RS 43 il 2 A = 0 SE S92 1) PSLL B b5 pl gy, Ayt ge S 4 b ab s F 2 sk .
F.1.2 T L175. L175P. A25 FIl A25P §9%5 [ 340 B e 4% ol a4 45 .

F.1.3 [ F.1.4 foifFsh, HT L210. L245. A 1 B WSRO Em M L AR R,  HILS Rl 2itt ses b
L 1 12 RE IR

F.l.4 WA D=355.6 mm (14.000 in) (098098 o] 4 LRG0 22 1%, (B840 AT 0l 2R .

F.2 R~
PSR R RN RT3 FOER, W Fa Bk
i FF. MR & T4 24 #3235 AT RL<TRHRE.

F.3 B
PR A RAT T VB, RETEAIA 40 0 i 1 T A PR RS0 e 1 At B
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114 AP| SPECIFICATION 5L
Er—E#ER. REAME
EHRT
ﬁfﬂ;{?ﬂﬁ mm (in.) UE S5 Ub
N HES R o BT HEMBESE | HERNERE kg (Ib)
' Wb NP Qb b

10.3 (0.405)

14.3{0.563)

27.0(1.063)

11.9(0.468)

0.8 (0.,031)

0.02{0.04)

13.7 (0.540)

18.3(0.719)

41.3(1.625)

15.3 (0.603)

0.8 (0.031)

0.04 (0.09)

17.1 (0.675) 22.2(0.875) 41.3 (1.625) 18.8 (0.738) 0.8 (0.031) 0.06(0.13)
21.3 (0.840) 27.0(1L.063) 54.0(2.125) 22.9(0.903) 1.6 (0.063) 0.11(0.24)
26.7 (1.050) 33.4(1L313) 54.0(2.125) 28.3(1.113) 1.6 (0.063) 0.15(0.34)
33.4(1.315) 40.0 (1.576) 66.7 (2.625) 35.0(1.378) 2.4(0.093) 0.25(0.54)
42.2 (1.660) 52.2(2.054) 69.8 (2.750) 43.8(1.723) 2.4(0.093) 0.47 (1.03)
48.3 (1.900) 55.9(2.200) 69.8 (2.750) 49.9(1.963) 2.4 (0.093) 0.41 (0.90)
60.3 (2.375) 73.0(2.875) 73.0(2.875) 62.7 (2.469) 3.2(0.125) 0.84 (1.86)
73.0 (2.875) 85.7(3.375) 104.8 (4.125) 75.4(2.969) 4.8 (0.188) 1.48 (3.27)
88.9 (3.500) 101.6 (4.000) 108.0 (4.250) 91.3 (3.594) 4.8 (0.188) 1.86 (4.09)
101.6 (4.000) 117.5 (4.625) [11.1(4.375) 104.0 (4.094) 4.8 (0.188) 2.69 (5.92)

114.3 (4.500)

132.1 (5.200)

114.3 (4.500)

116.7 (4.594)

6.4 (0.250)

3.45(7.60)

141.3 (5.563)

159.9 (6.296)

117.5 (4.625)

143.7 (5.657)

6.4 (0.250)

4.53 (9.99)

168.3 (6.625)

[87.7 (7.390)

123.8 (4.875)

170.7 (6.719)

6.4 (0.250)

5.87(12.93)

219.1 (8.625)

244.5 (9.625)

133.4 (5.250)

221.5 (8.719)

6.4 (0.250)

10.52(23.20)

273.1 (10.750)

208.4 (11.750)

146.0 (5.750)

2754 (10.844)

9.5(0.375)

14.32(31.58)

323.9(12.750)

355.6 (14.000)

155.6(6.125)

326.2 (12.844)

9.5(0.375)

22.37(49.32)

355.6 (14.000)

IR1.0(15.000)

161.9 (6.375)

3I58.0(14.094)

9.5(0.375)

20.81 (45.88)

406.4 (16.000)

431.8 (17.000)

171.4(6.750)

408.8 (16.094)

9.5(0.375)

23.35(55.89)

457 (18.000)

482.6 (19.000)

181.0(7.125)

4596 (18.094)

9.5(0.375)

30.20(66.61)

508 (20.000)

533.4(21.000)

193.7 (7.625)

510.4 (20.094)

9.5(0.375)

36.03 (79.45)

& MmN 001 W

bl E A S S (AP HEHEE APLSLT) F APLSCT[21 ] 8 Hl X e 75 5,

i 8 JE LG8
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Annex G

CIRFEPER )
PLIETEMT Y B I PSL 2 RE

G.1 faifr

G.L1 AHFHE 7 HFEET CVN rpdridia i PSL2 #0% (W2 22) AHTMAH TR &R 7.2 ¢) 55) ]
ERPUAETERT R R PSL2 ST AP ISR AN, AHE R RISt W e $R T REPE T 2 E 3 CVN il DhiE R {4
IR

EL O EERAYT DB AU L2 9500 CVN B R R U R R A L AR, W OB e
HetE 2y e, Btk iy R, (09.82.2)

ik 2 (B H & NI — D) B S i, (IR S T AR i e R T — R S B R A0 Is T B8 (RIS ALy
SARE ) SRS ik o e A e, X R R LR RS ER S
FEA AR AN T, RS AR R T e S B R e M R O A A .

G.1.2  G.7~G.10 BT 535 5 5 i T b s 4% ) s 60 bl < 0 8 S0 0 0 4 S 4 O 4 R BT 7 109 CVINL R
fig, XUy SO ETR [ JE S B 3 el G e AT LR T AT A R R IR T MR . R

iRy i AR R R AT T CVN MW B, (8 B RO S B0 i SR, T R
Pr4s R (L G S TIRE.

G.2 B REHHRnEB

G.2.1 Wy BEAE AT BT &5 5] o i aff T 400 000 5% e R 4 e 4T Bt
a) RSN CVN BUNF RS (A RCHRE) B
by WIEHEAY CVN PRy dd (RS S

G.2.2 AT B[R R E -

a) CVN fpaiifieiies, LA&

b) DWT 3R AT D = 508 mm (20.000 in) H#{%].

G.3 RlirnE

G301 TEI TSR MEMRIE R, D<<508 mm (20.000 in) $EEE CVN bl a7 2 b o 8y b
W =85 %.

G3.2 WMFTWESFEME G20 a) B, FE G FRUE R, AT AR AT ARE (=l
FER—4L) AREANFAT B & (R A (4 RGTIA A A 2K

G.3.3 MBI RERME G2.1 by B, T HHEA TR e GZIT It T A 88 AR TAT 18
ErFEHE 4 RSB sk .

G3.4  {EIT A FIRUGE MRS IRE, B DWT S48 -2 7 O 8y bI i #15 =85 %.
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it MU L, AP RUGE DWT 5. Wl DWT 30007 U i =85%, A4 ] LLERAIEHN
AR o LURE A T S R . O T AR N AR ER IR LR O T P R W R R e, LR A R B P A B
Bk 46 iR SR AT 3 — 28 (G R A B .

G.4 REPK
G4l AT D <508 mm (20.000 in )RS, REERRZE 18 HUE FIATGETTE 1R CVN 4.
G.4.2 T D = 508 mm (20.000 in.) M, R B 18 BUE AR T A CVN 1 DWT id36.

G.5 MERENRKCH

G.5.0  TFR 11.2 ZRAVAEFRESE, PR TS IS IR 8 “G” , Fmia G iEH.
G.5.2 B 10.1.3.2 BaRA, KIS TN ERAIELL T

a) DWT Rl CVN GEHIn) wli&ig e,

b) MRS f T E CVN MRISRET, PR

c) AR /N T CVN RICRELR -

G.6 BusEhh BB UEL CVN R ARERITERE

G.6.1  G.7-G.11 $efit 7 FRp ik, I ub Ty vk nl BT a 5E 4% ) el R b A U 2 T M T W R R i
CVN W fig. RS20t 7R B o A i .

it A F O R e B A R M Ty i

G.6.2 ¥ G7~G.11 Bk i) CVN Wi e S ol o e B T e R o (L, sl
TT Btk 00 fk /T B4R

pE | MR A CVN WEURE B 3T DRt i die /1 SR e A, T A 2 A D i e 1) s A1 B WA R A1
W, 2 R TR T A BE s ok (R STER(12)) .

2 ACLOR A S A HIE BTN R B TR (. X TR AT, XS BORATRE R SR N.

G.7 EPRG (BRMELRBFFTHLAD BN — ik 1

G.7.1  AJrikLARCH & 2wt FoHLE (EPRG) S CE 2L REMENCARERE[10] . SXFh I EAUR T 454 .

# G.1, G2 Al G3 #E T i/ PERE (—H =48 o &R FI21TE /<8 MPa

(1160 psi) , D=1430 mm (56.000 in) H =< 254 mm (1.000 in) , [} R 2B H MG AT R 5
. XSRS i RS CVN IRRE KT T (Rbf) 3R], TS 20<L555/X80
Bf, F AN 40 T 5 FHMREFHEAF BB AR] (G ~ (G3) PE—4) b AN RE: HY#ES
249 1555 2 X80 if, FHIHEAE N 80 T SEMMMEFHX M2 K[ (G.1) ~ (G3) PE—PIHEMEN
PR

a)  ESS < 1450 B X65:

Ky =Cyxop®x D05 (G.1)
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by HAES 2> 1450 5 X65, {H=L485 o X70:

5, D{].S

1
K\.j =C2X0'h (GZ}
c) HUESEYL >1485 Bk X70, {H=L555 5k X80:
Y3
KV = (.'3 x:}'ﬁ x[g]
2 (G.3)

A
oh  WIFERFIRIA, FH MPa (kpsi) 6775
D HEsE, ) mm(in) #as
! MUEREL, H] mm (in) FoR;
C1 fEH ST Y 2,67 x 104 T USC SArHli R 1.79 x 1072
C2 M STEALLHIR 8 3.21 < 1074, ] USC HLATHIR 4 2.16 x 102
C3  {EF] SISl K 3.57 x 1075, F USC Sfi il i Ay 1.08 x 10-2;

E: A (GD [ FEREMTIEIB AKX (G5 [EHERM0.756.
HaX (G2) [JRMTFREREM 4T AR (G5 BRITHIER0.915.
AN (G3) RBRMIHFEHESEREPH AR (G4 B[R FEHES.

G.7.2  WRAJTEER, T EPRG P 75 31 ¢ 4= 3 R I 24 e . [11]
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£ GA—IHRICH 0.625 BB cVN B BRER
2R~ cvn B, B
Kv
o J(ft = Ibf)
5 PABSE
mm (in.) S1245 5§ ‘ L360 ok X52 | L415 ok X60 | L450 5 X65 | L485 1k X70
. i L290 sk X42 = £ = e
=L245 5 B % - : : '
B #1290 H | Laeosxs2 | 1415 5 L450 o L485 1 L555 &%
X42 X60 X65 X70 X80
=508 (20.000) 40 (30) 40 (30) 40 (30) 40 (30) 40 (30) 40 (30) 80 (59)
= 508 (20.000) %=
40 (3 A0 (3 3 56
610 (24.000) 40 (30) 40 (30) 40 (30) 40 (30) 40 (30) 41 (30) 80 (59)
=610 (24.000) 5 a0 (3 40 (3 < c 21 2
711 (28.000) 40 (30) 40 (30) 40 (30) 40 (30) 40 (30) 45 (33) 80 (59)
=711 (28.000) & } ) .
813 (32.000) 40 (30) 40 (30) 40 (30) 40 (30) 40 (30) 48 (35) 80 (59)
=813 (32.000) & 3
914 (36.000) 40 (30) 40 (30) 40 (30) 40 (30) 40 (30) 51(38) 80 (59)
=014 (36.000) & a0 (3 40 3 " 57 (10 &
1016 (40.000) 40 (30) 40 (30) 40 (30) 40 (30) 40 (30) 53 (39) 80 (59)
= 1016 (40.000) % 3
3 2 2
1118 (44.000) 40 (30) 40 (30) 40 (30) 40 (30) 42(31) 56 (41) 82 (60)
= 1118 (44.000) & . N
1219 (48.000) 40 (30) 40 (30) 40 (30) 40 (30) 43 (32) 58 (43) 87 (64)
- 17]¢ 4
1219 (43.000) =2 40 (30) 42 (31) 42(31) 42(31) 47 (35) 63 (46) 96 (71)

1422 (56.000)




120

AP| SPECIFICATION 5L

£ G2 RECH 0.72 BB/ CVN BBRER

2R~ cvN Bk, Bh

Kv
J(ft * Ibf)
e
5 RS
mm (in. ) L2458 B | > L1290 B | L360 8k X52 | L415 5% X60 | L450 2 X65 | L485 5 X70
=1.245 o E X42 5 S ET) S S
B L290 & L360 sl L415 & L450 sk L4835 & L555 6
X42 X52 X60 X65 X70 X80
=508 (20.000) 40 (30) 40 (30) 40 (30) 40 (30) 40 (30) 46 (34) 80 (59)
= 508 (20.000) 5
., , 3 5 50
610 (24.000) 40 (30) 40 (30) 40 (30) 40 (30) 40 (30) 50 (37) 80 (59)
=610 (24.000) 5 :
711 (28.000) 40 (30) 40 (30) 40 (30) 40 (30) 41 (30) 55 (41) 80 (59)
=711 (28.000) 42 ) ) .n s (41
813 (32.000) 40 (30) 40 (30) 40 (30) 40 (30) 43 (32) 58 (43) 83 (61)
=813 (32.000) &
4 3 4 3 3 2
914 (36.000) 40 (30) 40 (30) 40 (30) 41 (30) 46 (34) 62 (46) 90 (66)
=014 (36.000) & ; ; 3 5
1016 (40.000) 40 (30) 40 (30) 40 (30) 44 (32) 48 (35) 65 (48) 96 (71)
> 1016 (40.000) % . -
3 5 5 2
1118 (44.000) 40 (30) 40 (30) 40 (30) 46 (34) 51(38) 68 (50) 102 (75)
> 1118 (44.000) %= 3
A0 (3 40 (3 40 (3 5 5 G 52
1219 (48.000) 0(30) 0 e R B == ey e
=12 g £ '
1219 (48.000) 5 40 (30) 42 (31) 42 (31) 51 (38) 57(42) T7(57) 120 (89)

1422 (56.000)

160
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£ G RECH 0.80 BB/ CVN BUBRER

2R~ cvN Bk, Bh

Kv
R J(ft + Ibf)
D awsa
mm (in.) 1245 80 B | >1290 s | L360 5% X52 | L415 5k X60 | L450 5§ X65 | L485 5 X70
=1.245 o £ X42 & £ £ 2} £
B L2005k | L360% | L4ISsk | L4s0sk | L48smi | LsSs sk
X42 X52 X60 X65 X70 X80
<508 (20.000) 40 (30) 40 (30) 40 (30) 40 (30) 41 (30) 55 (41) 80 (59)
= e )
308 {[_’{:(::;2:] E6101 40 30) 40 (30) 40 (30) 40 (30) 45 (33) 60 (44) 84 (62)
et 2, £
: mm[_j;g::g] ETHL 40 30) 40 (30) 40 (30) 43(32) 49 (36) 65 (48) 93 (69)
> 28.000) 4 813
?”{[337%(0{3) E8I31 40 60y 40 (30) 40 (30) 46 (34) 52 (38) 68 (50) 102 (75)
> 813(32.000) F914 | 4 3, 40 (30) 40 (30) 49 (36) 55 (41) 73 (54) 10(81)
(36.000)
> 914 (36.000) % ,
016 (40,000 40 (30) 40 (30) 201 52 (38) 58 (43) 77 (57) 118 (87)
> 1016 (40.000) & ] ] ,,
o 40 (30) 40 (30) 44(32) 54 (40) 61 (45) 81 (60) 125 (92)
> 1118 (44.000) % ]
1210 145.000) 40 (30) 40 (30) 46 (34) 56 (41) 64 (47) 84 (62) 133 (98)
- q 3
= 1219(48.000) | 4 5 4231) 49 (36) 61 (45) 69 (51) oL(67) | 148(109)

1422 (56.000)

G.8 Battelle j{L AR — FHik 2

A7 i H Battelle fijfb 25, LA Battelle WHIZEE (W G.9) Jykfifi. X/ EMR T . &M THix
WEFH<L555/X80 H 40<Di<

IEATHE J1<7.0 MPa (1015 psi) ,

FL A B e Hs 1 JE (R R

115. f/h4 R CVN WRE Ky fTH AL (G4) 8, ik )

I\’Vz(‘sxcrgx[ 5

L

oh WilEH N A, H MPa C(kpsi) $E75;

D HESE,

Dt ]?3

F mm (in) #:

t MUEREEL, H] mm (in) ¥

C3 i) STl A 3.57x 1075, {8 USC Sfrifilit Ay 1.08x 1072

(G.4)




122 AP SPECIFICATION SL

IR AT i S A R RC E A ST 1000 (74 fulbf) , WFERE IR R PE AT IEIE . 1% IER TR
BHREBI.

G.9 Battelle X £&H: — HH: 3

T ATk 4E Battelle XUih£kid:, FHWraiirdhek (oRah A7) FHET Itk el B o dh 2R DAL T Rl . 2299 1 £
FUIN, 5 SO RS ET 5 B i N (. PR LR WL % B & (PRCI) 208 4ft5, PR-3-9113%#ik

T Battelle A£G [12], Hdh pdegs il 7B S M Ra B, Jf W Sl JEAT T Ree . AUMERIER T
T LRIETTH /1=12.0 Mpa (1740 psi) , #ES=<L555/ 80 H 40<<D/r 115, HLHI#E SR 1AL

Ak i ) 3 HA A 00 B S 013) . SRR Ty e B0 A RS Eh B KT 1000 (74 fulbf) L DR 3
IR RETIZIE . 2 IER B IR FH AL

G.10AISI ¥ — & 4
AL FAIAR, RGBS ES AISI a2 R R MR Y &, S8 TWIE 2 b %y
MR k. AR R R BR T RS MR M TG, 3R IR0 MR ST GhRes, RS0l

<L485/X70 H D < 1219 mm (48.000 in). REEAXPEA HIEE, B8 ps e EN 18.3
mm (0.720 in). XRG4 R CVN BRUCHEDE Kv T2 (G.5) iH8L, i)

KV :(_14 XO’;'SXDD“B (GS)

A

oh WiFERmE R A, H MPa (kpsi)

D BGESHE, H mm (in) o5

Ca ] SI Bfiflig A 3.57 x 104, {#A] USC HLri]if 4 2.40 x 10-2.
R A i S e R BUE S T 1000 (74 b)), IR RE A #TIZIE . 2 IER TR
LHFIHEIL.
GERTRERE — & 5
AT AR A R RS, e B AR AR A R P AT R . ORI R, - WG
e B PR AR B, B AT G A PR M I, K B O S I (B 3. R A 1Y

AR M9 br CVN WLHCHER AL RAT T CVN WRWRE . EREAT BEREGRSR I, B2 R4 R s 1 " Ui AL
oy EBERETY. B, KRR A, wHER T A A R 2 S R
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Annex H

R P B 3
Bt BREE 414 PSL2 A RUITI

H.1 4

AP FHE 1T WIRRTE IR AL & A PSL 2 S AIB &K 7.2 ¢) 56) 1.

HE —EB3 rsL1 AT SSMEBRERMS, HERR o ARERT psL1 .

ik B st @i i o ik, th TSR ER 78 S Wik S H2S) A thr= S b i e s e . Se R dm 25 1
{246 T NACE MRO175 (i, LLEES EFC WA 16ps). X8 R UL T 78 S0tk S0 il A0 0 R A0 B B B
H M R R Y SR PR, IHIX L8, NACE MROI75/1S0 15156-11200 FIISO 15156-2 #LLE A .
FH 180 15156-2 SEFFMBEEURIG S-S, FERTE L& B S H2S) B9 A5 R SR 05 S R B eh LT HOOT S s, Bk
WATE AT AT IR BR AR AR e TIP3 . SRS B (0 IR 2R 1R ol G A7 0 BT 1SO 15156-2:2003 Btk B HUE A~ ] (fial8e . i
SR Tl S R T L (HaS) R S 1 R R A S g R

PEFRIE 5 TR A R A A B R AR & S PR W A 1 3T .

H.2 HEHREERRmER

B 7.0 BUERT a) ~g) b, T34 [ R H R 3008 — 2R FE e o g3 T 154t

a) U IR e s ik (W H.3.3.2.0)

b) R A S A RS (W H3.3.2.4)

c) AP CE) AU S AR AR AR BEAR IR LR (L H.3.3.25)

d) S E RS (L HA4.1.1)

¢) (=25.0mm (0.984 in) WE AR (W H41.2)

) AR AMREIREHL BiEe . dD e D LD K ]

g A (HFW) S HIHIIE (SAW) 1Y B R R i e 4 (W% H.3)

hy  H 6l CEEE LR )2 (SSC) s (I H3)

i) EREBUTR (HICYH BT R (SWC) W58 77 2 B M SR (L H.7.3.1.3)

i) AR A HIC a2 B (W H.7.3.1.4)

k) i T A B A SSC ke i A R s S B WL HL7.3.2.2)

) SHEmEEERKEMER (K H.7.3.3.2 F H7333) ;

m) 54 EEERBEAERNN HT3320) )
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124 AP SPECIFICATION SL

n)  ¢=50mm (0.197 in) HHEE N 100 mm (4.0 in) KEEE S EEHICHPRE (1L K2.13) ;
o) ‘Eith7e NDT 70250 SBR[ W K.2.1.3 #1 K.2.1.4];

p) LR 1 2 R R RS (L K.2.1.40)

Q) AERCTIERAE (W K.3.2.2)

r)  JoHE (SMLS) B R E A (W K330

s)  kfE (SMLS) Fil— s E 1w AR MR A (W K3.4) .

1) JCHE (SMLS) B[y f B R s (W K340

u)  JCHE (SMLS) 84 A 2L fin) SR JRORURR () ool R (M REEAGEBG ( N KL3.4.2)
v) K4k (SMLS) E4aidiniils (W K343) ;

w)  HEASEEER L (W K3.44)

x) [ 100 mm? (0.16 in) 4402 RIS (WE K1) .

y) s (HFW) A 1REE0dn i 5e i U2/U2H Bl 4 (W K4.1) ;

Al E (1) 1SO 10893-10 @ #iky (HFW) #4581 A RSG50 (i PR WL K4.1b) s
aa) FHHE (HFW) ik R B s (W K42) ;

bb) G/ AR 5 B AT AR SR X B Ay R B A G (W K4.3)

ce) AR (HFW) B ARR) A el B TR 5 (L K4.4)

dd) {EF [ E R A 2 AR BEAT RO K. 5.1 ) s

ee) ‘HEg (ARG A KR HEREIGI N K. 53a) s

ff) ML (SAW) RSB R S (WL KS54) .

H.3 il

H3.1 #HETZE

BT W R AR F2 I 5 B AP sE A I HE T2 A, HA TR s (W% H3) .
H3.2 1R

H.3.2.1 R AR Y U C T b o T 2 o A T 2 7 Al L
H.3.2.2 LA H D W b SO B 22 B U R E A B R i
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H323 ARl At R BN A AT A TR By R0 T B A e RO (i AR
VRS RCR . M THEE BE<0.001 %08, WT i AP A5 Je MR e il

H33 MEHE

H.3.3.1 & (SMLS) &
JoaE (SMLS) &M R Wi a B B RS a0 A S R i, MRS e,

H3.3.2 BE

H.3.3.2.1  ERAAEHAN, SERWG (B) RIS b i ¥ AR ol He o J5 A0 4L il iy ol 48 I R LS A4
JLHL (SAWL). B EAEHEGUIE (SAWH) s s A (HFW) 45 .

H3.322 @8R (HFW) SIS ) s xHEds, RS ez, seilaihlmT.

H3.323 HEAWME (B MIHRIESLEG BT SR . el Rl B9k A, thnl X iz
BE.

H.3324 W FESE (HFW) 8, mEEHh, EmEs (HFW) $R9E (%) Ry wms,
R K4 BB, TS RN () R4 2 B sl WU, 75 I R o) R T TR
ARSI S AR,

H3.325 WAL AW B ARSI . SEWE () /RO kA7 SR A 8% HE SRS AT LLAZ £
fEH], SRAFREA IR EERR S NG 550 300 mm, FLAZAREEEIT 7 S0 (5D /HNBR I e R RE 45 SE A [5] 1Y
P bR K SR E 5.

H.3.3.2.6  ARI{EPLEEMOTIE (SAWL) SRR Heae Rl (SAWH) B3 00 il R (o) e s, ) 8 i i
Fr A O BARAE I, E e IS R o ) £ S (M E R R A e v R A M R, R M e HE R R
B o

H.3.3.3  NWEE

BB hish, AR RHER .

VE T RS A OO PR A A R A 2R AP s e AT B

H.4 WWckrnE

H4.1 HERS

H.4.1.1 t <25.0 mm (0.984 in) $8, PRAEHGAILF R RFF G H BOESR, P el g A 462 i

SrREE R E, (HRS P H BGE AR N A2 o P . SRR ML HL SR, Holi RoR i

??ﬁﬁﬁ?ﬁﬁf?*ﬂiﬁﬁﬂmﬁiﬂéﬁﬁh [FR I FRZWREN T (N, Q 8l M) MFmRRERMHFIIE =
B (S) Alk.

H.4.1.2. (>25.0 mm (0.984 in) P L ERC A VMR IR E, AR H. MEE AL 28 R 2 AT 2 1R 4
1k.
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H.4.2 HrifEe

H.4.2.1 ol PERE N a3 H.2 HE .
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HELWE 127

F H.1—t =< 25.0 mm (0.984 in.) B PSL1 1B {LERE S

R, ETHRESTR™&0H )
Vi o
A% K % e
ch Si Mn b P S Y Nb Ti Hfhcd | CEnw| CEprem
THENRE
L245NS % BNS 0.14 0.40 1.35 0.020 0.003 ¢ r r 0.04 E 0.36 0.19n
L290NS 8i X42NS§ 0.14 0.40 1.35 0.020 0.003¢ 0.05 0.05 0.04 0.36 0.19"h
L320NS 5§ X46NS 0.14 | 0.40 1.40 0.020 | 0.003¢ | 0.07 | 0.05 0.04 L 0.38 0.20h
L3I6GONS B X52NS 0.16 | 045 1.65 0.020 | 0.003¢ | 0.10 | 0.05 0.04 E 0.43 0.22h
L24508 ¥ BQS 0.14 | 0.40 1.35 0.020 | 0.003¢ | 0.04 | 0.04 0.04 - 0.34 0.19h
L290QS 5§ X4208 0.14 | 0.40 1.35 0.020 | 0.003¢ | 0.04 | 0.04 0.04 — 0.34 0.19h
32008 BY X4608 0.15 0.45 1.40 0.020 0.003¢ | 0.05 0.05 0.04 0.36 0200
L3600S 0¥ X5208 016 | 045 1.65 0.020 | 0.003¢ | 0.07 | 0.05 0.04 E 0.39 0.20h
L390QS 5§ X5608 0.16 | 045 1.65 0.020 | 0.003° | 0.07 | 0.05 0.04 g 0.40 0.21h
L415Q8 5% X600S 0.16 | 045 1.65 0.020 | 0.003° | 0.08 | 0.05 0.04 gk 0.41 0.22"h
L45008 1% X6508 016 | 045 1.65 0.020 | 0.003° | 0.09 | 0.05 0.06 2k 0.42 0.22h
L485Q8 ¥ X700Q8 016 | 045 1.65 0.020 | 0.003¢ | 0.09 | 0.05 0.06 gik 0.42 0.22h
R

L245MS 1k BMS 0.10 | 0.40 1.25 0.020 | 0.002°¢ | 0.04 | 0.04 0.04 - — 0.19
L290MS =k X42MS 0.10 0.40 1.25 0.020 0.002¢ 0.04 0.04 0.04 0.19
L320MS 5k X46MS 0.10 | 045 1.35 0.020 | 0002¢ | 0.05 | 0.05 0.04 — — 0.20
L360MS Bl X52MS 0.10 0.45 1.45 0.020 0.002¢ | 0.05 0.06 0.04 - - 0.20
L390MS 1k X56MS 0.10 | 0.45 1.45 0.020 | 0.002¢ | 0.06 | 0.08 0.04 g — 0.21
L415MS 2l Xe0MS 0.10 | 0.45 1.45 0.020 | 0.002¢ | 0.08 | 0.08 0.06 gi — 0.21
L450MS 1l X65MS 0.10 | 045 1.60 0.020 | 0.002¢ | 0.10 | 0.08 0.06 L — 0.22
L485MS 1 X70MS 0.10 | 045 1.60 0.020 | 0.002¢ | 010 | 0.08 0.06 L — 0.22

a PLP= g dr e (0 9.2.4 J19.2.5) o tmEEE AT 012 % M{ER CEnw [k, fnk S 55 F 0,12 % Wi CEPem

b L R i A A RO 0.01 %, W REFAE S SRR R O AL 0.05 %, fECHEE 0,20 %

€Al BER=0060 % N=0012 %:; Al /N=2 . 1 CREASETMNELEEEE) 0 Cu=035 % ORI, Cu=0.10 %) ;
NI=0.30%: Cr=030%: Mo=0.15%: B=0.0005%

4 PR IS S R, R E B, W $>0.0015 %0 Ca/S=1.5. ¢ SMLS FF R Ca<0.006 %

¢ SMLS WMALAHE BoTHE 0.008 %, i BLMBATHBUREATNE 0.006 v%. o Fiebsd BN, ol b e g
i) Ca/S

[ R, Nb+V=0.06 %

£ Nb+VHTI=0.15%

b T SMLS %, 4] CEpem i 0] #1110 0.03

! mAAE W, Mo=0.35 %.

I mRE L. Cr=045%

kK B, Cr=045%H Ni<0.50%




128 AP| SPECIFICATION 5L

£ H2—RHRBER
HFW 1 SAW
TEEEMRETEE ™
JeE IR R PE ¢ HihrRE BEIRIE L | (50 PR
mm 2k 2in |
ﬁlfﬂﬁ |’|‘.” R
Rws Rm R0.5/Rm Ar MPa (psi)
MPa (psi) MPa (psi) %
it/ ok ft /s ok N it/ fit )
L245NS 5 BNS
: 4504 655 . 415
L24508 sl BOS | 245 (35,500) 4 | 415 (60,200) 0.93 e
iy 5 2
L245MS i BMS (65.300) {95,000) (60.200)
L290NS o X42NS 655 415
L29008 5 X4208 | 290 (42,100) | 495 (71,800) | 415 (60,200) (95.000) 0.93 ¢ <0780
L290MS 5 X42MS ’ .
L320NS of X46NS 655 435
L32008 2 X460Q8 | 320 (46,400) | 525 (76.100) | 435 (63,100) (95.000) 0.93 e [h%-lﬂ()}
L320MS o X46MS - -
L360NS il X52NS 260 460
L3600QS 5 X520Q8 | 360 (52,200) | 530 (76,900) | 460 (66,700) 110.200) 0.93 ¢ 6 TO0
L360MS 5 X52MS (119.2 (66,700)
L3900Q8 i X560Q8 760 . 490
: 56, 9, . . ¢
u%msﬂxmms3%‘ﬁmm 545 (79,000) | 490 (71,100) (110.200) 0.93 (71.100)
L41508 5k X6008 N , 760 . 520
L415MS 5 X60Ms | 413 (60.200) | 565 (81.900) | 520 (75.400) (110.200) 0.93 (75.400)
L4500Q8 5 X6508 760 . 535
: 50 (65,3 . 3 X . €
LasoMS s, x6sms | 420 (63-300) | 600 (87.000) | 335 (77.600) | | |1 54, 0.93 (77.600)
L4850Q8 1k X70Q8 " 5 760 . 570
L485MS 5t X70Ms | 483 (70:300) | 635 (92,100) | 570 (82.,700) (110.200) 0.93 (82.700)

ZEMEL HE ik wh
60 MPa (110200 psi).

B RF ol  FEE drk i R R R s ek o R EE 2 R ) v g T e R 1)
FIHE S 0k ) it R P o 3 0 5 ) b 552 SR d N (R R 2 e ). b TP el iR, LT SR
b SRIREEE T D =323.9 mm (12.750 in) (9407,

€ R, FLAREE R ek R S a )i S A A R P R ]

d R e R B T, SR R MR AR <405 MPa (71,800 psi).

€ {E 50 mm (2 imEEEEACHE b, ROEEUMICR, Ar (LT A Sk, BSR4 O R F A e .
40.2
o~ Axe
Ap=C 08

v
C M SR, C N 1940, MFH USC MBI, C 4 625000.
Axe IEREOR PR, F mm (in), JLEEDF AR,
1y BEEREH: FLIE 127 mm (0,500 in) 1 8.9 mm (0350 in)f B 130 mm®(0.20 in2): Fif% 6.4 mm (0,250 in)fry [0 #
A 65 mm? (0,10 in%):
2) iR a) 485 mm® (0.75 iny B b)AT A BT R0 E Ah 1R R E BE ISE TR B e R B i e (R
LA 10 mm® (0.01 in%);
3y BCREUFEL a) 485 mm? (0.75 in.%) 1 b PR s R B8 R BN i B S S el B R AR R R S b i, PR
T AT 10 mm? (0.01 in);
U R AR R, B MPa (psi)# .
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H.4.3 HIC/SWC &
MEE A VR CHREED) WL ISO 15156-2: 2003, # B.J3) #HTIFGUEFEOFA (HIC) f9atiarf, #idBEm=
AN 35N R S VT b 3 R RS F 9 38 AR PR«

a) REHUIEFE<2%,

b) REHURE=15%, LK

c) HOUBRESS%.

WA HIC/SWC 56 £ B o2 IR 2 A 00 B S Wb AT (I HL7.3.1.3)  ml bl s s 35 A Qo bR R

H.4.4 BERR

BEATHE AR AR (I H7.3) , JLARIE. JREER HAZ @9BEJE R <250 HV10 5 22 HRC (70.6 HR
15N) .

IR S P, B R E B S >0 mm, fERRERES AR E 1.5 mm BREEE CRLE HO ) R AT
fi d Ao eT 0 fl P <275 HV10 2§ 26 HRC (73.0 HR I5N) .

| 1SO 15156-2 Ayt #s B P4t — 45 5. 1S015156-2 55 (15 A0 v 0 58 (1% 1 1 00 I 0 o 1 4 2 1 L 3 AN e
PSSR B,

k2 B S FE 4 O B FE 0 B4 IR HR ISN Jh Skl AT R i, 0 380 FH UG #7047 SR, )4 6l FEE 0 4 3o
HRC fli A .

H.4.5 SSC ik

AidE /P B (W H.7.3.2) SSC WlFE)G, MFERCRMEECY )10 BT B RO F ot al B a4 i i it 47
P, SR b B ] 3R WO R s SR RO A S R R, EUER] XL TR ENREUA 2 it
[ F1313 (SSC) G R HIER 4t

H.5 RERDL SRR G

H.5.1 BREESIE (SAW) FEh 2 b, v o AT A A B R s AT HE A U, Rl R 5 2R
b

a) IRFE=<0.050, HAGEm /s fo i BE BN H 5 el S i B, HLNE C1 e b
iE W R RS ER AR T B G (R b T R S TR A AR R A T R

b) REE>0.05t, HAREWE /S fo i RE I ATER A, ROFDY SRR, JREZEE C2, C3 b) B C3 ¢) HIREL
L,

©)  REmIE] i FLVEBE AR R A EEE, R C3b) BC3 o) HIHEREE .

H52 X TRE, EEA5m BB 50 mm BT, o SRS R R TR ME,  RERDN
e =

a) CHAF PR, BN AN RN SE, 250 HVI10, 22 HRC 5% 240 HBW, oi#
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AP| SPECIFICATION 5L

b)

SRR BE B it C.3b) B C3c) MIMELRLHE.

H.6 BHE (HFW) BER4&EH

PN T A o B R B 0.3 mm (0,012 in)+0.05¢ .

H.7 1%
H.7.1 $ERE

PR H.3 MRFRRE LAk, BTSN B A 45 3 18 TR
£ H3— RBAK

WA AR . B AR AR RMEIREE, 275 HVI0, 27 HRC 5§ 260 HBW.

R

KRN

AEXRY

R

1 | D <508 mm (20.000 in) 43975 i 5 55

SMLS. HFW. SAWL =i
SAWH

HESTEFELAET 100 B#HER— it
W, Eie—

()

D = 508 mm (20,000 in) & 5 Bt

SMLS. HFW. SAWL ik
SAWH

MDA 24 4 R £ T 50 HEE H— i

Badtt, Ht—

3| AGUA ek ke fic 1

HFW. SAWL o SAWH

FEHA T P ST b (- e e

W SAT i, ELAEIVIT AR RE SR M aE

4| it HFW. SAWL o SAWH | $% il 145 a2
5 | D <1683 mm (6.625 im) g fpn g | SMESy HFW SAWLE g 00 s o —staotte, fe—ik
6 | D=168.3 mm (6.625 in) F45 1015 F A0 SMLS. HFW. SAWL A FET 20 PSR aat, A

SAWH

7| Ao b

SMLS. HFW. SAWL &k
SAWH

o B K R

g | HIC i1 SMLS. HFW. SAWL 5k | i =P Har fpdr s 0BG,
s SAWH 10 AP (4 A b F —
SMLS. HFW. SAWL ok | S H] T-ifilid 1 20F e 8 i — i ot

IR AT i, SSC R

SAWH

.

T i Es i R 4R E
- E et .

H 400 FE A A2 0 b ]

SRS E GRS P

Wy i S kL B L 0,002 1, W R

H.7.2 H¥AT 28K HRRAERE

H721 B
H.7.2.0.1  RgaE H e s B bk sk 10 s 4ty

&. CVN phifi il
BEAE S . HIC 158, B AR a0 . #OBR B M SSC 130 i ilik,

160

DWT i,

SACTR A R IR TR T
I T R AR
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H.7.2.1.2  F BB MR s e e s fife e Frosfo B M HA W ERMIC, FHHk
10.2.3.2~10.2.3.7. 10.2.4 f1 H.7.2.2~H.7.2.4 [f)4h 75 8k

H.7.2.2  HIC/ SWC B A

HIC/SWC 55 it B i 4% NACE TMO0284 2R #HL.

H.7.2.3  SSC BB A ERARRE

H.7.2.3.1  REMEESE IR B T =8

H.7.2.3.2  ERAAWHAs, POAEi SSC B FEtPE R CIEX R X ) M =115 mm> 15mm X 5§
mm (4.5 inX0.59 inX0.20 in). AT, 76 RE b0 ALHE — B B AR Al e 1R AR, IF HLN HUAR AR AR
FECFELE 5 b)Y fl ) A 1], AT EasE, MEGEENMEERE CE S a) B 1D o gL,
WHAT R, BR A B, BN T sl S EL 1 R P 2T .

H.7.24 WERERR

i g A e 7 L ) PTG R ) AT TR, TR b B 4 — B A A e g R AE (L
H.1) .

£ H4— BEEAREAREAREER. TARGCE

FEREAENER. TR -

e

AEAY W D
mm (in.}
< 508 (20.000) = 508 (20.000)

SMLS b L[ 5 a)) R IT IT
SAWL [W.IE 5b) ] 4k W 1we
SAWH [WLFE 5¢) ] 4k W 1w
SAWH[WLIH 5¢) ] TR ) AR A AR 4 WS WS
HFW [ 5b) ] 14k 1w 1w

T Wy A BT R e, e S,
b SER T R A (SMLS)
© RTAREEE, (R M R SRR T

H.7.3 WRERHE
H.7.3.1  HIC/SWC {5
H.7.3.1.1  HIC/SWC i i 4% NACE TM0284 {1 SRk 17 s fi % .
H.7.3.1.2 R H.7.3.1.3 {4k, HIC/SWC Wl3E M fE 77 {5 NACE TM0284:2003 Y] A i v i chidk 47 .

H.7.3.1.3 B0 HIC/SWC W5 nl 3 R ) EoR kAT
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a) {EEUT I NACE TM0284:2003 i B 4 (L 1SO 15156-2:2003 £ B.3) :
b) H2S 7 55 R LR A A
) BaWCHEPR Y H.4.3 MR A ) S G S T

H.7.3.1.4  RRGREUCRER, ROUTEFEMBARUESE. DRA UL (- EARE RS K R
s k.

H.7.32  SSCHK

H.7.3.2.1 R H.7.3.2.2 fuifFsh, BT A EREEHT SSC .

a) R 7 i I R N R A NACE TMO177 J5: C I

b) FERL A 1SO 7539-2. ASTM G39 BLAHIE H.7.2.3.2 5E LAk #:
c) 5 M NACE TMO177 BUSE I A T35,

d) RIGHS )R 720 /N .

B H.7.3.2.2 FOUFsh, UREDNERA o §R°E R0 dee s it RS FE ) 0.72 £i%.

ik 7E SSC RSP A 0,72 %005 i/ JE IR AR EE A n# R o, AS AR e R R T A PE AR T SR PR FRE 2 A4 AR
{4, B IS0 15156-2 #E—1 T IRFiEE.

H.7.3.2.2  WRAH ATER B SSC e ik, BACHEREE (R 4EiE & HUNIREE & 4F0 H2S 2
ey AR BEIR 0L 1SO 15156-2:2003 32 B.1) . W0 Flax el , RO Br ey At e &k n i
AT RA ARG 55 R —RiR .

H.7.33 BEER

H.7.3.3.1  WH#E 1SO 6507-1 86 ASTM E92 {if F & FCHN Gt i i 47 BH 0 W B 005 . B4 1S0O 6508 B
ASTM E18, {# ] FCidle HR 15N #Ef7T BRI EE a0 . A7 G ilint, 7 S 4 0t Jy ik .

HAZ FOEREE A 8 00 LA 1SO 6507-1 8 ASTM E92 #E{T.

TER AR B, 25 T R 3 e B SO PR R, SR = i ol /M S TE X = BRI Ry 75
SoE I AR A A AN A SRt B, LR T GRS AR RS Yt R R R EEAS 21 10 HVI10 81 2 HRC
GEM#EHERE) » iR aHK.

ik ] % FH 2 PCRd BE A% 595 [0 HR 1SN HeSkidb AT BE 88, fn S0 H UG & 04 SRy, nlmi e (a
i ¥9 o HRC T 4R .

H.7.3.3.2  E4F (SMLS) £ iatas i B Ha a) B, B F 55 vk
a) t <4.0mm (0.156 in) FEF, (75 7E JLRE b SRS ) T80
b) 4.0mm (0.156in) <¢ <6 mm (0236 in) I8, {7 E NS FEm R F R0,

160
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¢ WmRAW, - aFEMEN=A (0 H.1La) FrR) BRI WU v 52 1.

H.7.3.3.3 PR AT A a0 o B A SR R . Pl R R RETE RERE L R0 HAZ RREE ik L,
ME H1b) M) fram, HTFFNERSE:

a) ¢ <4,0 mm (0.156 in) 45, LT A 5 AE b0 ) ik AT it
b) 4.0mm (0.156in) = r<<6mm (0.236 in) 8, (LT E N ASEFmRs e E TR 5,

¢ WRAW N EEE RO T B L, BRI R S AR R LR EE RS R /T HL 1)
Fr 7B

H.7.4 EHRLE
Todn ke na R W H.3.3.2.3-H.3.3.2.5 It K.

H.7.5 HIC/SWC %

R4 HIC/SWC iR 3 il FE A~ il 2 S ot bR, W oy 0 i s 7 1 B i W e B R . I A, i 10.2.11
M 52 B A g,
H.8 AERE

B 11.2 ZORANESRESE, RSN R, PRI S it S e A SCAFROM R

R EARME PSL 2 2R, [ARFFE 2 H AN RO, A aHEEARMT A brid, JEMg
e “S”, RUIHE B T B &

FIEC 2 B 3 H AP 7 BRMEE, M7 Nabn iR A N8 “S” f “0”  (d X52MS/X52MO B
L360MS/L360MO) .
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h) SAWH®

B H.1— WA E
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Rt fihaek (s

15 (0.6

20 (0.8)

¢) HFW R&#nBEyg

d) HFW 284 IE KR4 B P ek o (2] K
B Ha—WERRE )
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5 B

o PRERCEE, T HA d) CREWIEdEEEAE k) L A BRSO Gl By RS ST A
I TP CPVRY A B | DR e EiES 4 K R LT

b SR 075 mm (0,03 in)

e PEEROE Ly

d o fER] WAREEm X N E]EE 1.0 mm (0.04 in)

e R FEMEFSFEE

B v — EERRAE o)
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Annex |
CHE YO P P 53D

TFL HERTY

1.1 &
A FHE T T TFL 8 B sk [ W 7.2 ¢) 57) 1.

1.2 HBHFREEPMNER
VT 5% 45 [ 46 HH T 3000 2 2 3 ) 45 s 03T Bt
a)  AGEEA (WL 14) Bf

b)  AFEERELR (WL 140 .

1.3 RYIMFH

TFL &R CEE (SMLS) sTFT&E, HAUEIME. BUE SRR3R L1 MER,
14 KERXEE

B A B Ah, TFL 898 B LAAEXHER 12 m (40 fo) A RS TR .

L5 ERRR

151  RERHFEER 12 ERMOEHEFZIEE AT TFL $9 SKHE TS . £ f e ian:, MR
i 27 AN, LB T A, JF ELEAE LR SR AR

152  EARHEAY AT AL e N, L e MR A . 7R S R G e T BRI RO Al A0
fERIR, SEAERUMERE B i i 40

L6 EKERR

IR TFL $A%8 A% 9.4 BORIEAT K ik, (Ha/MR 5 ) R 2 2 11 3R,

& L1 a3k 772 68.9 Mpa (9990 psi) FIFIH 223K ()it SR A e, LI EM A S T
A L fot /I I IR FE 1 80 %

1.7 #EHRE

B 11.2 BRAEE R LSS, RNAE PSLFFS R, I boesE “17 RN 1 ERIER .
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ELI— TFLAERY. SKERENERES
HEsR po bt 48 AR LE0RS: 1 b o L8t i
D t d R a1 /s

mm {in.) mm (in.) mm {in.) kg/m (1b/fi) MPa (psi)
60.3 (2.375) 4.8 (0.188) 50.7 (1.999) L390 5§ X56 6.57 (4.40) 49.2 (7140)
73.0 (2.875) 111 (0.438) 50.8 (1.999) L390 uk X56 16.94 (11.41) 68.9 (9990)
73.0 (2.875) 5.5(0.216) 62.0(2.443) L390 sk X56 9.16 (6.14) 46.5 (6740)
88.9 (3.500) 13.5 (0.530) 61.9 (2.440) L390 5k X56 25.10(16.83) 68.9 (9990)
101.6 (4.000) 19.1 (0.750) 63.4 (2.500) L415 1k X60 38.86 (26.06) 68.9 (9990)
101.6 (4.000) 12.7 (0.500) 76.2 (3.000) L290 5 X42 27.84 (18.71) 57.9(8400)
101.6 (4.000) 12.7 (0.500) 76.2 (3.000) L415 8k X60 27.84 (18.71) 68.9 (9990)

101.6 (4.000)

6.4 (0.250)

BE.R (3.500)

L485 5k X70

15.02(10.02)

48.6 (7050)

114.3 (4.500) 19.1 (0.750) 66.1 (3.000) L360 5% X52 44.84 (30.07) 68.9 (9990)
114.3 (4.500) 7.1(0.281) 100.1 (3.938) L485 5k X70 18.77 (12.67) 48.0 (6960)
R 12— @RMR
MEAR R EEMRT
D mm (in.)
mm (in.) B HE
< 88.9 (3.500) 1066 (42) d—2.4(0.093)
= 88.9 (3.500) 1066 (42) d —3.2(0.125)

d WG (R LD
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Annex J

L P B 3
¥ _E R &4 PSL2 A RITTIY

J.1 s
AP e 7 T E AR &0 PSL 2 SR N2 7.2 ¢) 58) 1.

*

A B SR AN B TN T i 5 B 2 A IR S R R (>0.5%) T AR RS R JXRAL T, W

ﬁﬁfma\iﬁauimfﬁ:ﬁﬂﬁﬁﬁiﬁhﬁﬁ. it EL 0 ] il 5 S F LA ) (D DNV-OS-F101 (161) #F ABriEf B R kT

J.2 BT RIS B
VT 2 7S48 T BH5 2 E D 2 4T D

a)
b)
c)
d)
¢)
f)

2)

h)

n)
o)

p)

P R SR R ik (L 13.3.2.1)

WA B A I B R A R (0L 1.3.3.2.4)

AT () B S AR SR RAR BESE AT (U OERE (WL J.3.3.2.5)

d)  FREREREERS (R4 ;

¢ =>25.0mm (0984 in) #FAMLFRS (W 14.1.2) .

L355Q0/X80Q0, L625Q0/X90Q0, L690QO/X1000Q0 fitt i flf| (Wi 11) ,
Tl BRI W 01, BT 4D 1

=i R TR AR (014220

W =15550/X800, n M iUHARA I R [ W3 1.2, BiEb) )

B 12.1m (39.7 ft) SRAYILAhEE T EHR EERVERAS R AR BE TSl (L 1.6.3)
t>250mm (0984 in) T4E (SMLS) 5 H 22 MM L& 1.3, WiEb) ]

(i F & A2 07 ik 5E D=219.1 mm (8.625 in) AR§ 1R U9% ELA0 0w 22 FUAS G B2 i 22 WL % 1.3, BHIE
c) |s

HRANEE (SAW) FIER (EW) FFiFik. IREER HAZ midi i atae (£ LD .
5t (SMLS) EE MM RE (WELT)

RO IR (CTOD) X4 (L 1.8.2.2 Fl Table J.6)

AR A8 32k 0 A ) e AR SR BE [ WL 0.7, B © ]
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Q) IREEEE R M b AR R T, BWE D )

0 SHUEME AR 1.8.3.22¢) f11.83.23]:

s)  HRUEMERIEC EAER[ K 18322¢) s

) ¢=50mm (0.197in) EE N 100 mm (4.0 in) KB REP > ZHE LS (K K2.1.3) ;
u)  ESFNAE NDT 48 2SS YSOHE PR K.2.1.3 i1 K.2.1.4];

v) R R O 4 BB R (L K.2.140

w)  BHIERF R K MM ERAEF RS (W K322 .

x)  SERSFEERAE (R K3.22)

y) JofE (SMLS) i 8k JF 0 a3 n (L K.3.3)

z) kfE (SMLS) i) — A B FA LM (W K34) .

aa) JCHE (SMLS) PR IR AT RS (L K.34.1) .

bb) o4 (SMLS) 5845 (AN ) SR SRR [l BRI R R 3G (L K3.42)
cc) A4k (SMLS) & E it (W K.34.3) ;

dd) WEAETARRRRE (LK344)

ee) S (HFW) S5 45 LRI U2/U2H S04 (WL KA4.1) ;

ff) A EHRAY 1SO 10893-10 @A (HFW) 5458 A E IR0y W K41 b) ]
gg) A (HFW) S8 2 B A R (I K4.2) »

hh) S0 AL 25 R AT 1 A DXl I K i R RS (L K4.3)

i) A A e R i e R (HFW) S T SRS (L K44)
i) RIS E R R R T RE L K. 5.1 e) s

kk) B CREER) R XER K. 5.3 ) M8,

) M (SAW) Fiimi 4 rmim ke (LKS4) .

mm) L625Q0/X90Q0 Al L690QO/X100Q0 M4 (M4 Rt0.5/Rm (W72 1.2) .

J.3 il

J3.1fETE
BT A EET 7 A B I 3 B Ve SRS HE T 24, Helfeshse bt mitss (WE LD .
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J1.3.2 15

57 9 R FH S U TR Ao i L sl s v i T 2 7 Al A

1.3.3 MEHE

1331 T8k (SMLS)

TCAE (SMLS) 5 A FH % W 40 sl Wy B S 35 T SRR DV R i, AR R B SO PR Bl T B i P 4R B .
1332 BE

33320 BRBAHSE, BRI (B AR e IR R PR L T B R R g A A
(SAWL). SREESEMINA (SAWH) BLER 4L (HFW) .

J.3.3.2.2 IR CHFW) & A B s R Eeinds, fEdRea eradtirizay . BEllel P L.

J33.23  EANGE () RAMRERLE S RETT SR . BERDR AR RS AR A, R SR Al
R,

J3324 WRAWL MEVIMXEEE (B SUBRATE, RN K MR, RAEA LR AW
i CA) R 40 2 B I SRR 93, 75 0 R 7 e b 3 ) 04 0 A P 6 ) 4 A A 56

33325 WAL HEE GE) JMEHIR. BEEIE () SO kIR A% ) 85 e AR AT AT LLAZ £
6, AR AR SRR T AR M FE A 00N 300 mm (12 in.), HAPEZAREEEAT 7 S5 () ARBCAZM
W E AR [R] A FF 5 B o K BRI eSS 3E .

J33.26 AMN{EEATHIINN (SAWL) ol e AR AN (SAWH) 5Bk 0 ()W A, ) i g e e A
PRAZ M BARAE A, E 2 AL A (a] o B B9 BT AV R R R, IR IR e P A

J33.3  EE
[ S ) S0 N N A P e

it eyt N 345 1 A SRRy R AR RO e R i S T B

J.4 iR

J.4.1 HLERS

J4.1.1 t =250 mm (0.984 in) 9%, PRAEHRZEAI LR AT & 10 MR, T VL 5 R Ay
R, HRSF 11 HUE PR ke O Bl . B A B iR ) R, Bl R
B sl <p BRECF MR B I 5 S . IS R I ARE 7B (N, Q 3 M) R A /e A7
£} (0) #1R% -

J4.1.2 > 250 mm (0.984 in)fF AR R E IR, FFAER H B A S pl BT AE A 42
iE.
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J.4.2 BritEag
J.4.2.1 R bERER TR & 1.2 MHE .
J4.22 I R R AR SR T AP b e e, B R E S A B .

J.4.3 TR
PEATRERE S (W ).8.3.2) AIMIARIT (K. AR HAZ WFERIIN T -
a) W =L450/X65, WE=270 HV10 H<=25HRC,
b) #1%4>1450/X65, H=<L555/X80, M[E<300HVI0 5 <30HRC, LLJ%

¢) W9 >1L555/X80, WEFE=325HV10 E{=33HRC.
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HEE 143
2 J.1— 1< 25.0 mm (0.984 in.) B PSL1 LR S
REBAW, EFEATASRAH —_—
SN
fE U %
%
ch Si Mnb P S v Nb Ti Ak | CEnw | CEpem
THERNRE
L245N0O 5 BNO 0.14 | 040 1.35 | 0.020 | 0.010 d d 0.04 &f 036 | 0.19¢
L290NO i X42NO | 0.14 | 040 | 1.35 | 0020 | 0010 | 005 | 005 | 0.04 f 036 | 0.19¢
L320NO 5 X46NO | 0.14 | 040 | 140 | 0020 | 0010 | 007 | 005 | 0.04 ef | 038 | 0208
LIGONO 8% X52NO 016 0.45 1.65 0.020 0.010 0.10 0.05 0.04 e 0.43 0.228
L245Q0 & BQO 014 | 040 | 135 | 0020 | 0010 | 004 | 004 | 004 f 034 | 0.19¢
L290Q0 5 X42Q0 | 0.14 | 040 | 135 | 0020 | 0010 | 004 | 004 | 004 r 034 | 0.19¢
L320Q0 5 X46Q0 | 0.15 | 045 | 140 | 0020 | 0010 | 005 | 005 | 0.04 r 036 | 0.20¢
L360Q0 # X52Q0 | 0.16 | 045 | 1.65 | 0020 | 0010 | 007 | 005 | 004 eh 039 | 0208
L390Q0 ] X56Q0 | 0.16 | 045 | 165 | 0020 | 0010 | 007 | 005 | 0.04 eh 040 | 021¢
L415Q0 8 X60Q0 | 0.16 | 045 | 165 | 0020 | 0010 | 008 | 005 | 0.04 ch 041 | 0.2
l.4Sl}Qﬂ ik Xﬁ_‘)Qﬂ 016 0.45 1.65 0.020 0.010 0.09 0.05 0.06 eh 0.42 0.228
1485Q0 # X70Q0 | 017 | 04s | 175 | 0020 | 0010 | 010 | 005 | 006 eh 042 | 0.23¢
L555Q0 5 X80Q0 | 0.17 | 045 | 1.85 | 0020 | 0010 | 010 | 006 | 0.06 ¢h HHR BRI
L625Q0 5 X90Q0 | 0.14 | 045 | 185 | 0020 | 0010 | 010 | 006 | 006 | eI X
L690Q0 = X100Q0| 0.14 | 045 | 185 | 0020 | 0010 [ 010 | 006 | 006 | e HeHAER X
e

L24SMO 5 BMO | 012 | 040 | 125 | 0020 | 0010 | 004 | 004 | 004 f — | 019
L290MO 5 X42MO | 0.12 | 040 | 135 | 0020 | 0010 | 004 | 004 | 004 f — | 019
L320MO 5§ X46MO | 0.12 | 045 | 135 | 0020 | 0010 | 005 | 005 | 0.04 r — | 020
L360OMO 8 X52MO 0.12 0.45 1.65 0.020 0.010 0.05 0.05 0.04 eh 0.20
L390MO 5 X56MO | 0.12 | 045 | 1.65 | 0020 | 0010 | 006 | 008 | 004 eh — | 021
L415MO 5 X60MO | 0.12 | 045 | 1.65 | 0.020 | 0.010 | 008 | 008 | 006 ¢h — 0.21
L450MO 5 X65MO | 0.12 | 045 | 1.65 | 0020 | 0010 | 010 | 008 | 0.06 ¢h — | 02
L485SMO 5§ X70MO | 012 | 045 | 175 | 0020 | 0010 | 010 | 008 | 006 ¢h — | 022
L555MO 28 X80MO | 012 | 045 | 1.85 | 0020 | 0.010 | 010 | 008 | 006 ch 0.24
a PL™ S ar b e (924 f192.5) o mBES AT 0.12 % W] CEnw RG], Goms & b 155 T 0012 % WHE ] CEPem

b A I R AR 0.01 %,

W, JROCEE 2. 20%

¢ Al 25 M=0.060 %

: N=0.012%: Al/

4 BREHIE. Nb+HV=0.06 %.

¢ Nb+VHTI=0.15%
Ni =0.30 %;
e XFF KAk (SMLS) .

I Cu=0.35%:

b Cu=0.50 %

b Cu0.50%:

Ni =0.60%;

Cr=0.30 %;

Cr=0.55%;

N =21 CAih Bk HNE 40 ol £k i B4 )

Mo=0.80%;

Mo=0.10 %;
1§ CEPem £ 9){E M 0.03%, & AKFE025%

Ni =0.50 %; Cr=0.50%: Mo=0.50%;

B=0.0005%

B=0,0005%

B=0,0005%

0 A VP R A LB R O R 0.05 %,

I A 0.20 %

{HiHE =L62507 X900
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£ )2 —HHRBER

ERERRE b
SAW
JEREEEE hikrsagE - B 2 | BCE ons50 | HBERE ¢
mm or 2 in.)
Ar Rm
Ruw.s Rm Ri0,5/Rm
MPa (psi) MPa (psi) %o MPa (psi)
1 - = =) - - i1 !
it/ ok e ek ek N i
L245NO 55 BNO L24500 5 . i
5{35.5 (o -] 5 o] RS (D5, 0.93 f 5 o
BOO L245M0 1§ BMO 245 (35,500) 450 % (65,300) 415 (60,200) 655 (95.000) .9 415 (60, 200)
LI9ONO B X42NO 129000 i . N
) 260 (42,100) 495 (71,800 415 (60,200) 655 (95,000 0.93 f 415 (60,200
X4200 L290MO i X42MO ‘ X / ‘ \ i : )
LI20MN0 2 X46NO0 LIZ000 5 . . ) .
320 {46,400 S200(TE, 0000 435 (63,100 (A5 (95,000 093 ] 435 (63,100
X4600 LI2OMO 5 X46M0 SR 3201073 33 (63,100) 555 195.000) : 33 (63.100)
L3GONO s XS2NO LI6000 of . .
360 {52,200 225 (76,0000 A6 {66, TO0 Ta0 (1 10,2000 093 ] 460 {66, TO0
X35200 LIGIMO 55 X52M0 208 254%) 323 (76 (66,700) LS : (66,700)
;—:{*\‘0‘“;’ o X56QO LI%0MO £ 390 (56,600) 540 (78,300) 490 (71,100} T60(110,200) 0.93 f 490 (71,100}
4 il X g alf N
L413Q0 5t XE0QQ L415MO & 415 (60,200) 563 (K1,000) 520(75,400) 760 (110,200) 0.93 f 520 (75,400)
KEOMO
L45000 i X6500 LA50MO &, . B N . . i .
5.3 5 270 535(77 Tl 2] 93 ] 535(77
X6SMO 450 {65,300) ST0 (B2, TO0) 335 (77,600) 0 (1 10,200 0 35({77.600)
15 il X7 5] i ;
';c“'_l‘”'\?:: TR X000 LA8SMO o 485 (70,300) 605 (87,700) 570 (82,700) 760 (110,200) 0.93 f 570 (32,700)
L5550Q0 5 XE00QO L555MO L - I e o b - e
NSOMO 555 (30,500) 675 (97,900) 625 (90,600) €25 (119,700 0.93 f 625 (90,600)
L2500 5 X000 625 (90, 600) 745 (108,000) 695 { 100,800) H95 {129.800) b po7h f -
L690Q0 =i X10000 co0 80010008 | S0 17508 | 760 (110.200) 960 (139,200, P 0971 f '

A R (e A, RN s gk A o R R Ak 0 o IR R 2 R b g 2 S R e SR 2 S R, R D B A D T R
GRIE a0 FEp b AT A R HR A SRIE 2 AR ] IR T L320/X46 (P, JLHTET IR R <655 Mpa (95000 psi). X T L320/X46 T
AT L555/X80 fch ) 98, ILHiHsR HE R =760 Mpa (110200 psi). & &1 L555 B X80 fch 8, L& 0 Fu v ps i i il Ak ki iy, R
S firlnd, i RO RE R B AHE Y 5 MPa. 2R USC fidid, 57 00 ) e F B ALY 100 psi.

b mEATHML, A SLSS5OX80 MR, n P S P ik o S PR

€ RSN T D>323.9 mm (12,750 in) 595 .

A abFop ), AR SR i R R I a) B A S SR .

€ TR R T, T N R 0 R =495 MPa (71,800 psi).

T 7€ 50 mm (2 in)AUFRRE S HE b, A0 i e S, Ar (LLE S8, BEMS R ISR T 4 E0 RTS8
0.2

{09 e
€ CEH SUREERRT, © %1940, 25FH USC Wfirllnf, C 3 625.000.
Axe HiEF MR R EL o mm (in ), SR B
1y BEEEE: FOFE 12.7 mm (0,500 i) 8.9 mm (0350 in) 0 BEE RS 130 mm? (0.20 in%): FLEE 6.4 mm (0.250 in)0) B #EH Y 65 mm?
(0,10 in.7)s
2) AR EUEERL a) 485 mm?® (0.75 in%) A b A1 R SE ST AT BE S S e FE R B s b e R, IR S AT AT 10 mm?
(0.01 in.%):
3 HCARAFEEL a) 485 mm? (0.75 in2) B b)FE AT 0 5 R R0 1O AR o S IS A R R B R b A, B R A Y 10 mm?
(0.01 in.%):
U HUERCDPIREREE,. B MPa (psi) ¥ .
HAEE-16250Q0/X90Q0,  Rpo2 i& .
L625/X90 £ 4 f o] 30 E HE 0 Roos/Rm HAf.
P> 1625 3 X90, Rpor /Ry i £ H 0 0] BUEHHENY Rpas /Ry, HEA

- =F i\

J.5 FTEARGL. SRFIGRIE

FREESNAR (SAW) WG AVE— 8955 AR aBe0r 7k, SRS 25 e I AY 4 ThT R R S T8 F ) BOR BEAT R 2
0 Ak
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a) IRFE=<0.05r, HAGZmR/ o VFRE I R Ek 0 Nk E T e s, HNHE C1 MUEAL .
T RS REGER IR, VT B () o) AN S T O AR A b B R

b) IRFE>0.05r, HARZm i/ Fo VFEE I RN D ER A, IR C.2 Bl C3 WL T b .

) REm i/ O VR RE AR R R AR, IR C.3 AT AL E .

J6 HE. BE., KERNEERE

Jo. B C.2.3 ik, ELFR RIS RN AR 2 1.3 80 e A 22 Ja LA .

J.62  EEJERGTEZE T4 HEMIRETERA.

163 BBRED, WS EATEE RN 120 m (397 ft) . WRMBGESR, Gk eie EeT ik
B R BT . BRAA A, RS GNE SN2 MRESE) NE 117 m
(384 ft) £12.70m (41.7 ft) FIHEEA. S0 EE, BORER S ol g2 ik.

b AR A TERS, 0N TR 120 m (397 i) SR AT “S-RERT AR EE R . R
(APl G AR . iR 120 m (39,7 &) ATBEASIE AT T «J-lue ™ $RfE, wIREMEAIAYT “J-5bve” Ak gy
by R I 7 A - ) R A R B A A TR

J.6.4 WU AACTEIE P, ELRE M A< 2K 0.15 %.
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I HRAAEERE
HEwmE 7 P 2
WEHE mm (in.) mm (in.)
D BN KR g b BRE MRS 19 1 R
mm (in.) T4k (SMLS) o Tk (SMLS) T L]
-1 '
< 60.3 (2.375) 0.9 (0.036) 0.6 (0.024)
+0.5 (0.020) 5§
+0.5 (0.020) 5F | £0.007 5 D, HL | " e i 15
ol B " | £0.5 (0.020) 8k + 0,005 D, HUFE K
= 603 (2.375) % | £0.0075 D, BU) HOKH R 5% P g 5416 (0.063) 0.015D: 0.01D:
610 (24.000) SN ARt 3.2 Pl i
(0.125) N b
— =75 — =75
d 1B} ! i
10} i)
0.01D, 0.007D
> 610 (24.000) 5 N #.005D, k|, A 10 |« ARS8
1422 (56.000) +0.01 D % +4.0 (0.160 | 20 (0079) +1.6 (0.063) (0.4 (03);
D75 D75
! Wi | ! I 42 R
a2 bl
> 1422 (56.000) ik B i

a T ARSI A5 100 mm (4.0 in) 4 FBET R 1 I 994

bt T AR ( SMLS) §F, X2 EE T ¢ =25.0 mm (0984 in)BOHREF, T 9 uE FUPPARTE, BRI k2 57 b i B

¢ M FART IR HEH D=219.1 mm (8.625 in) KRS SR, EUR R A P 06 27 0 e oF 5300 F ML E S o 2% 1 1 i) 10 T2 B PRl AR PN 5 T
S A E SRR W 10.2.8.3)

o oWl E ELEE O LR (R R0 T AR, WA B E SRR — B R T i (R BB B pi ()
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HE

147

RI4—BEEE
B {2 o
4
mm (in.) mm (in.)
&k (SMLS) B
,_ + 0.6 (0.024)
<4.0(0.157) . —0.5 (0.020)
; +0.15¢
R < 3
4.0(0.157) & <10.0 (0.394) B ol
. g ; : +0.125¢1
10.0 (0.394) % <25.0 (0.984) o
_ +3.7(0.146) 8% + 0.1 1, HisgkZP
= 25.0 (0.984) . _
—3.0(0.120) BE—0.1 ¢ Hudho#b
HFW & cd
=6.0 (0.236) + 0.4 (0.016)
> 6.0 (0.236) % 15.0 (0.591) + 0.7 (0.028)
> 15.0(0.591) + 1.0(0.039)
SAW fF cd
=6.0 (0.236) + 0.5 (0.020)
= 6.0 (0.236) 5 10,0 (0.394) + 0.7 (0.028)
> 10.0 (0.394) % 20.0 (0.787) + 1.0 (0.039)
+ 1.5 (0.060)
> 20.0 (0.787)
-1.0(0.039)

G FAT O (R R R G 2 b A M ke R s, WDBE TSR R 2 M. BAORAIE RS 2 i e 22 R
b % D=355.6 mm (14.000 in H r =25.0 mm (0.984 in){ 8055, 5 22 9+ 12.5%H1- 12.5%.

€ BERDEfRE AE ] T GE

d i 9.13.2 B )72,

17 B RE
J.7.1 7 AR A

o T e diE (HFW) B, SR SR L 4 a) 1A B0 % Ak A e o B 0/ T d /s e VP BB L

X THAE (SAW) &,

J.7.2 BER (HFW) BRSER

MBS REEE L HERE 0.3 mm (0.012 in)+H0.052.

4T AR P PN AR A LS 4 b) )RR T 1S BB E
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£ 15— saw BB A vrHL
e B Y RVFRCHHD .
t
mm (in.) mm (in.)
= 13.0(0.512) 1.3 (0.051)
= 13.0(0.512) % 20.0 (0.787) 0.1r
=20.0(0.787) 2.0(0.079)
o TR (o) B P A R ) e Sk

J8 WK
J.8.1 F e

B 1.6 HUASTA S CUAh, R SR B FT &2 18 fEK.
1.8.2 N#EA T ZER AR

1821 BN

J.8.2.1.1 I 4 05 FE ) 51 B bR AR R i . CVN i ilie . S 35 dhiafad . MR G . bR 15 iE
. N EE B R CTOD b 38 F alHe EL N T pleE B il Re .

J.8.2.1.2 FRRR AR R 5. M e FroasfrBAE 17 WM EMRE, AR
10.2.3.2~10.2.3.7. 1024, 1.8.2.2 f11.8.2.3 (F#h FE R,

J8.22  CTOD HREERE

RE R 1R 48 R . HAZ FEHH, [LR74% 1SO 12135, ASTM E1290 5§ BS 7448 (5K i7$1% .

1823 BERRRR

it P b 30 4 B 2 I ) BT e T i e S, TR, fEREAS B oo RS — B AR a2 hE A (WA
11 .

J.8.3 H A

J.83.1 CTOD R

CTOD BRI 1SO 12135, 1SO 15653, 1SO 12737 8 ASTM E1820 =i BS 7448-1 B8R 7. oG e
REPERT T4y [a) e .

J832 BERR

J.8.3.2.1 T T i 0 AR A 1SO 6507-1 B ASTM E92 S F 4 (5 4% Uy ik, miidE 1S0O 6508-1 o
ASTM E18 F i K HRISN R84 it AT, A Fristnr,  NESR 4 FCatie Oy ik

HAZ AL 5 5 50 7 AR 1SO 6507-1 88 ASTM E92 S F 4 (5088 77 L k4T,

PEAT AR BERA 180 v, 22 80l PO O o A TS W PR, B = e M S X = P IR 75
RO AT (AN AR B S B A, L A e MO A R B B PR AOWR I A2 T 10 HV10 B 2 HRC
GEMEPIERF) , el a6
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£ J.6 — BRBRHRK

& ki RERD BN

HEVAT 223 8 K2 T 100 W8S — ot8idtt, it

1 D =308 mm (20,000 in) $940 5 0l 5 SMLS. HFW 2i SAW "
LA
i P , i . HEA 33 O R £ T 50 BURS — otiadt, #
2 | P=508 mm (20,000 in) S0 A SMLS. HFW 5 SAW I”,:J,r g S AT 50 T i, it
LA

219.1 (8.625 in.) = D= 508 L £ i i . - . i
e PR HIEAT- 7% 3D RET 100 BNt

30| AR e HFW B SAW fit— i
(20.000 in.) i
4 A abe RET 50 TN i, 4
D =508 mm (20.000 in) #55F FLAE0RAR GE AT AT o i G053 HFW i SAW Hil J,f,}',“ e TET SORMR TR
c D=219.1 mm (8.625 in)SAW §Fid+ (280 7 #HH ik SAWH HIE 4 e ab.d 15 50 PUrE (38 ARERE L
’ 5 fipial e - PRERIE —ulhe ik, gt E A
JLATHE 22 HEEEFLEL 114.3 mm (4.500 in)< D<"508 ) o ) HIFE i35 8 e 1 100 VS 9 — wiedt, At
6 mm (20.000 in) $YEE & CVN o 7 idd SMLS. HFW =i SAV -
FLA P2 22 WERE L H D=508 mm (20,000 in) 995 . . — ) HIF) P05 3 H RS A £ T 50 5 N —is
7 SMLS. HFW 5 SAW
fh CVN il i SMLS. HFW 5 SA ftt, it
HA 42 22 BOEREELH, 114.3 mm (4.500 in)< D<"508 ., v ab
iE s ab Re T e
8 mm (20,000 in) 47 158 848 e 17 5E CVN HFW 5 SAW %III-J(F. it AT 100 HEE St dit,
fit— ik
it at e
FLATHE 22 BUSEYEFL L D=508 mm (20,000 in) B L N . WA e abe R so i b —wtiedt,
O | sk nett sk CVN ahiti it HFW %, SAW T
10 FLATHE 22 BUEYEFL L D=114.3 mm (4,500 in) HEFH SAWH R 2 abd g sp fariay (35 ARk
() MER LA a8 CVN b il s - PRERIE —ulhe ik, gt E A
WL A, ARk, PSR EEE f , o
1 ;.lj.fj. fﬂj-ljlll i SRR R Az HFW. SAW ol SMLS H IR
12| D= 168.3 mm (6.625 in) §8F FLEFA B 1 SMLS. HFW =k SAW & F 100 HAE AR5, Sit—k
13 | D> 168.3 mm (6.625 in) §97F FLIEFA- 1 SMLS. HFW = SAW A& 20 HURE st i —k
14 | Edikade SMLS. HFW 5 SAW FEor P K Ek

i BT 1 = alf X5 M4 CT p
(s :l JI,ilﬂll“[yH{ L360 4 X52 #9551 CTOD if, SAW e (REERIE T 2 i

& AyriedRdmliEeidee, FR RS R G S RS A e R A . A AR meka b Rk 0.002 B, EREESE—A4
i B ik

b sk, MR
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£ 1.7 — IR E SR AR, TRALE

MERY

i

2

HRRARNEE. HARGE -

et
D
mm (in.)

<219.1 (8.625)

=219.1 (8.625)
4 508 (20.000)

= 508 (20.000)

SMLS, AFA 44 i i ILb 1L 1L
i 5‘a” o R C‘v’?J 3T 3T 3T
i FE IT 1T 1T
e fi i 1LY IT¢ IT®
?Ir‘ [1 [f& F-Harl;ll ¥ i CVN 3T 3T 3T
iR IT IT IT
o AL 1L90 P 1T180 ¢4 1T180 &4
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HFW AL — W 1w
[WE5b) ] 1548 CVN IW IW 3w
T W W 1w
R A I fi i 6 Fifs
1k it fifi 1L90 " 1T180 ¢4 1T180 4
] ' CWVIN 3T90 3T90 3T90
?|3T1|L5 b) ] fi fip — : W W
Y58 (_“»-'N 3IW il 3HAZ 3W Fil SHAZ IW e il 3HAZ ®
7] 55 2W W 2W ¢
i W W 1We
p_— Fir i 1L IT 1T
CVN 3T 3T 3T
AL - W 1w
15 CVN IW fll 3HAZ IW HI 3HAZ IW 1 3HAZ
SAWH ¢ 1] 25 i 2W 2W 2W
[WE5e) ] i FiE W W 1w
i fif — 1WS WS
T R e S CVN 3WS il 3HAZ 3WS Fil 3HAZ 3WS il 3HAZ
i 5 i 25 ih IWS IWS 2WS
il FE 1WS 1WS WS

a SRS

Feor Ui 7 (e R A 4 R

b el it i s o P S TR 0 e

€ ImBRATH,

& RFEE T,

[ T

Al S ASTM A370 B3R,

WP 5

ol SRR A i

AR, (CAEURRG LY T e 0 2 B A ) it 17 1%

R e ol e G At T A 1) o 9
R A0 B b et

160




R 184

JUSP R R sE ke (BEs1)

a) SMLS &

b) SAWH



152

AP| SPECIFICATION 5L

B .1 — BB

Fsp B s (i)

15 (0.6)

20 {0.8)

¢) HFW R HE
| —=
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lI —_—i
'| -
I| i a
|I -=~75; L
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d) HFW 28 IE K 8R4 5 3k n 6] K A0
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% B

o IEEEPGE; HTE 1 d) CEEEIEAEFESOME O L A E ST Yl D frets RS ST
Aul L, v 1D I Y v R

s 2k 075 mm (0,03 in)

Pt oEk 1

FET] WAREE R [X 48] 1.0 mm (0.04 in)

it P P i Ak

L) [-% L] o

B —EERRAEE o)

J8322 k4t (SMLS) EMMARIEA EWE H a) Frs, BF5E RS

a) ¢ <4,0mm (0.156 in) FHTF, {7 ¢E 5 IE P R 7 i

b) 4.0mm (0.156in) < (<6 mm (0.236 in) V8%, (L7 4E PR Sb 2 0 ] 0 AT 006
c)  WRATHL, B FEAEM=A CE L) B AR nT 2.

J.8.3.2.3  TEPEGRES (A0 N RSP SRR . R R S N R, DR G AR s R R A2k B,
EI1b) 88 B 1 d) Fras, (HF SRS EE S

a) ¢ <4,0mm (0.156 in) $4E, (LT 1 5 EE b0 R R ) 2E £ 7 R
b) 4.0mm (0.156 in.) = r<6 mm (0.236 in.)iNE, (T 7E P A &b 2 1 5 kA7 ik

o WERFAEHL, AR RS AT R, BEROORE R R S AR A D R B R TR e
PR B

J.8.4 THRRE
TAR K E WL 3.2 RO K.

19 MEHRE

B 11.2 ZORANESRESE, RSN R, PRI S Tt S e SRR TR
.

HAFMSAMTE PSL 2 25K, [FIRFF&MHR T AMRERIM, albrid B S, HFENG P IRilT
f} “0” , RUIWMEHIIA T ERER.

(RIS HORP S ) EDREE, M7 ORI AN B “S” M “0”  (dm X52MS/X52MO B
L360MS/L360MO) .



Annex K
CHEYE PR )

R, B EREFME. MEREHAR BRI NE TR

K.1 i

AW IGEH TR IRER A i BRI R /[ 7.2 ¢) 56) . 58)EK 59) [
e AXEHRT, BRAP SRR RS A RFRAE, PR E RYEHE G FRIEH] .

K.2 iR —MER R

K.2.1 By BEHRK
K.2.1.1 SR T RSF = 6.4 mm (0.25in) FLEFEL =) 1490 260 R S .
K.2.1.2 BT 1=5.0 mm (0.197 in) BVNE, RIEHE 1SO 10893-8 M E 0/ Qa0 R sk sl
1SO 108932011 Bt A #UERFsh ik, 7EIEE S 50 mm (2.0 in) JEE A ST ARL, DI A fEE
ik oy 2w
K.2.1.3 WAL AT t=50 mm (0,197 in) (895, M4%IE 1SO 10893-8 (19 [ &0/ HEhieis R 4w
3R OEIEHE 1SO 108932011 [fi=f A BUERITaN i, fEERE S 100 mm (4.0 in) 6 E PHETE AR, AR
WS A i A B .

K.2.1.4 WA, MR 1SO 10893-5 8¢ ASTM E700 FEaf, b d R0 45 il 4% it T /-4 0 7 £ 4 J2 Gl
ST REE R G . R 1) R SE > 6.4 mm (0.25 in) (40 2 B R R R ELEE .

K.2.2 TERE
K.2.2.1 FEHHT I TR SR, o E Ak A2 B 4 s B S e S BRI .
K.2.2.2 FeAcftat. PR H oipfat ] GEGERE) BE e, wlREPE N 88 F i brdE e 17 5 dmes

B,
K.2.2.3 MRS C.4 MER T

K.2.2.4 AHERBEBEAT PSR, SO R A A OLRS R0 UE B 2 S IR LR, B R LU g EHR RIS
AT SAE .

K.2.2.5 J 8 BB [ (4% I oA 2 ) ) T Eh e A R B0 IR T (R B0 AU L RS B HORBGILTE 22 O

Lo bR RE 2R FE ) W7 5 W0 hF R B T SN BT R AR 38 R U . RS ISR EE,  Fahl e
PAfEEN =150 mm/s (6in/s) . TapEARIGH & EE N =150 mm's (6in/s) .
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K.3 FC& (SMLS) THRK

K3.1 HRRKKEF RS

418 1SO10893-10 3¢ ASTM E213 fYER, MitlJo4% (SMLS) & BE17 4= 5 W v ol 0 f b P R s . S g PR
FEFF £ 1SO 10893-10 #5E (198 W 2548 U2/C.

K32 B&IBEHRK

K.3.2.1 FEtEIRA A E e K1 R R TR A R O A A R 1) A 4 2 B A % B (1) 4 2 ) SR Bl
. Rif%B8 1SO 10893-8:2011 (F 4.2 #F) , ASTM A435 5{ ASTM AS78 HlsE, FHIEAR Wkt ik
LR PO AT R . B 2l U A T 1 =20 %R HHE e .

K.3.2.2 ifif b HR AR A T B ) SR AR RE Ay, R KL B PR A A S S A Bl A LR
2R R EEE . WAL, R 1SO 10893-8:2011 (FR 4.2 #1) . ASTM A 435 5 ASTM A 578 #l5E,
APPSR G AR BRI S AT IR . F RS0 ) o T R =20 %00 i .

K.3.3 HEEEEENEE

Ri4% 8 1SO 10893-12 5 ASTM E114 fUHIE, X A48 (SMLS) FHbT A B Fade, LABSIEILRESE 75
P IR/N FO VP RE IR o 5 PE PR B 1Y 8 o T B2 =25 %R R, A AT P, AT EE SR B
14 i [ «

K34 IHREHER

K340 WAL, R 1SO 1089310 IS 4 U2C sk ASTM E213 (8K, &4t
(SMLS) 5 (1A B2 HE 78 A ke B«

K.3.4.2 WA, B R T A A (SMLS) 8 48 4 (1 20 1) b 20 0 Bl e i kol 4765 0%
S E A R B 1SO 10893-3 AR Bsir 22 F2 5 ASTM ES70 #EiT #5005, sk i $208 1SO 10893-3
HIAS S 4% F2 5 ASTM E570 #EiTH06 .

K.3.4.3 ST s, AR 1SO 10893-2 B4 ic% 4% E2H/ E2 8k ASTM E309 %k, #F SMLS 1514
ER LN/ NG N b TG

K.3.44 WA B, 7E AT A e S A v I A s 2 S BEHEEE 1SO 10893-5 B ASTM E 709
PR, fERHHRE R 50 o8 A4S (SMLS) B CHUECESE D #) PP -8, wILikir
AR RS, CABIEXS 9.10 EURMITFEME. KRB0 AT BT B T AL, AbFR S (B AT IA ] 1S0
8501-1 #E ) Sa 2 1/2 4k,
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E K1— 3RS BRRE

7 IR ASR R
E a
B 203 &R ¥ i KB R B
mm2 (in.2) mm (in.) ".‘"“ mm {in.) | mm (in.)
(in.2)
ik (EATHE AR
ity b Ji A A 10
FIVEH, ) 8 4 1 1000 (1.6) 5 30005 | 35(1.4) | 8(0.3) (B 1.0m (33 )= 1.0m
e (3.3 i) FIEH ]
10
A 1 AR TS S 1 500 (0.8) 150 (0.2) | 15(0.6) | 8(0.3) | [4 500 mm (1.6 ft) x 500 mm (1.6

ft) () IE ) ©

5
144 Bl 7 ;'\ o
ﬂf:‘HL. J_ihf.'tj f_.” 100 (0.16) 30 (0.05) | 5(0.2) 5(0.2) [ 500 mm (1.6 ft) = 500 mm (1.6
e R RIS fty (L= ] ©

ek Al okisiive b Ire B

F P A 4R 1 3
B AN ) 2 100 (0.16 20 (0.8) — 10 (0.4) = ) | .
% 'éETI;‘é/’J (0.16) [ 1.0 m (3.3 ) $E 1]

ik U AR AR L )i SR T A i O RS A i S AR ek A ) 98 KT b R {1
iE2 B E T RE R TSR X A () T T B A ) i 1 RS R A B R
(KRR — A4

IS T SO Sl 0 B T M e D T R T

b 3T P<323.9 mm (12375 in) AR SERE DT 1000 mm (394 in) FHNEEHL, G i h o A S BRI 10 m2 (10.8 fi2)

ri B e A B B

€ A D<168.3 mm (6,625 in) [F8E B8 AT 500 mm (19.7 in) I SO, R0 (0 0 06 4 A% FEF IR 0,25 m2 (2.7 fi2) ik

Bt Ao M B 5

G AR 1 7 Al ) B S ST T S AP 1 8 ) e s L R R I R, A R R e R < — e
i, WACAEER O PSR .

K.4 BHEE (HFW) TR
K.4.1 BRETHRR%
R S CHFW) B0 R A7 S e ok S A AR B, 4% T 3 3o il PR -2 — 1R 4758 WAL
a) ISO 10893-11, Fall™F 2k U2/U2H;
b) SO 10893-10, SUit%4% U3, sl Wigih vz,
¢) ASTM E273.

K42 BEYEHRRK

MUERATHY, R4 R3%E 1SO 10893-8:2011 (% 4.2 4#b) 8% 1SO 10893-9 (¥R, wfgeer sl Mt ik 2
(e A P P R G, R S B PR 0 K 1. SR Y S T =20 S NS FE T .
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K.4.3 SR AR I 4R 4RI 1R 4 XS 43 R R R

WEATEM, RIS HE 1SO 10893-9 B 1SO 10893-8 AR, X 8L &L 15 mm (0.6 in) f1H85/ 8B P50
05 BT AT AR S XS (0 ) P R O RE AT R A R0, B SCHPR L K.

K44 #FEEHREE
WAL, R 1SO 10893-10 B34k U3/C sl im 34 Pl U2/C ek . alids B ASTM E213 7]

SR, S (HFW) BRI Bk 2T A R 58 B 18 1SO 10893-3 BRI %48 F3 sim B A5 th
WO F2, 58 ASTM E 570 Y SR EET I R R 3% .

K.5 EHURE (HFwW) iR

K51 RSy ARt REERE

K.5.1.1 REFEHE 1SO 10893-11 Badi S8 U2 A EsR, ATHALEE (SAW) SRR 41 A2, 1) S 5 FIRE v
AT E L, R s

a)  ZHN TR RE<2.0 mm (0.080 in).
b) A F VA A T AR e FE P SR A R e 2 A o 1

o) FeVEE BRI U2 1 P AU B AR TUA AR, B R P B I B X

PR PR TG0 CESCRR I T, ZIMN ) b AR S R I B A b e T
Feo KA T MR A A BOGOR (S B, ZIMR N RS ERE, FL 5 E (o L A
U AT SE BB . A A 6 P2 £ P T VL % MR AR TR,
AT L, o VR L S DR 1 P SRR A RS o U2 (R A e e, OF
T (RN db () JEERY R, ERCREI T R “PE A7 ) . RIMIERE RN
A0 L P A P SR m (RO T 3% (K1) B

P

f (K1)

Rl
Vi BEEE, HR ms (s);

S A, ik Hz CRERPRIEIMED .
A FERE M Ay 4 MHz 1, K 0.8 mm (0,031 in), W ZHY% 4 1.6 mm (0,063 in).

o 6 R BB S e I B 0 D PSSR s L A I ) U A E S AR A R B R R S i B i
9 U2 ZIRIRFHI R 50 AL B A A 2

d) S R AT IR K53 B ] T BE X I 1T AL .

K.5.1.2 o At 02 HE A MR (SAWH) BRI () /IR SRS Kb Tl s i gl JLH 50 R E
PR30 2 B 5 0 e IR AR R 08 (IR K510 ) HIAD.

REh. T RESL, B (35D ANBUN SRR AR IR A S URAE AR 1 S A, BARIE B4 ) AU ET T ke
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K.5.1.3 JOE X et A B S A AT A R G . LRSS A R MG 3G B B S e R A el BTN AR (%
M K51 M) IHE .

FiAk, T RSk, HIFRRAES HARMILIR (SAWL) B R4, sRSEREAEEINIE (SAWH) FIRIER 42
fiehik, Rt E.4 AUE BT S 2Rk B .

K.5.2 BRI ARIR L2 4 Bk

K.5.2.1 RMEFEER ISO10893-9 MOFLSE . FFE {4 B ANHGH T 40 E S 2 B A R BG, M AR &5
W R PR L K1, HAR LG 5 =20 %.

33 PR 0 B T 7E S AN R AT, AT TERR R ) AT
K.5.2.2 FEFEIE ISO 10893-9 (ML, AHHHE (480 /HOBR P a8 CELEE S50 0 R 5 6 2 B At S A

GEPMD HIL 15 mm (0.6 in) AU EETEEBEAT o R BT AR A R g, HARORRPR L K1 R/ ik g
BI04 £ DX 8 A A R E

K.5.3 BhAMEX SR 4&TIRN0
[ syl PR U R R A Y R A R D AR A (L C4) , DNAEHR R N AT R G

a) AR IR Fah s A sh AR, R RS NS Ks 10 BUEM A, ST,
%I E4 HUE HEAT 2R AR TG .

b) BRSO A T A B A sl A AR, LRI R SRR 2 8S Ks BE [F, BUEiE E4

Fehl s KA EE N <150 mm/s (6in/s) .

K.54 3IAREHEREE

AL, REHEAR 1SO 10893-5 B ASTM E 709 #UE . W4 B EE P 5 i 2 50 mm (2.0 in) KCRERY) SR 4%
0Py AR T AT ROR R B8 AT T 3.0 mm (0.12 in) (AR R C2 W EM TR BRI .
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R LI—BEHEANRRE (RS HRE

APILSLAE EN 100272 40%
2 s psL2 NS Li78 18700
LI75P |.8707
Li10 18713
L2335 15723
L390 18728
Li20 18729
Li60 18730
L3901 18724
L418 18728
L450 L8726
LARS L8727
# = psL2AERS L745R | §THE
LI00R | 8THY
L245M 14790
L2 18791
L320M 18792
| L360N L8793
(R L8070
L415N 1. 8736
L2450 18737
L200G LET3H
L3200} 18730
L3ndi) 18741
L3 18740
L4150 18742
L4500 18743
LARS() 18744
L5550) L8743
L6250 18T
LoWic 1 8765
1.245M 14746
L2%0M L8747
L320M LET48
L3s0M 18740
L% 18971
La1sM 18752
LA50M 15754
L483M | BT
LE55M 18758
L625M 18753
Le%M 18079
LA30M 18755
2 n RERS RS s WE | Lons 11020
o LI90NS 11021
LI20NS 11022
LI60NS L8757
LSS 1.1025
L1905 11026
LI20IS 1.1027
LI600S 18T5%
119005 18760
L4150 1878l
L4500S 18762
LARSOS L.ETH3
LI45M5 11030
LI90MS 11031
L320MS 11032
LI60MS 11033
LI90MS 11034
L415MS | 8766
L450MS L8787
LAREMS L8768
20 EREESE ps 2 A [ Lo 11040
R 12900 [T
LA20MCH 11042
L1600 | BTTR
L4500 11043
LI9000 11086
L3000 L1047
L3600
L300
L41500
LAS000
LABSOH
L5500
LI45MI0
L2000
L3200
[T
LIGOMIO
L415MO
LASOMIO
LAKSMIOH
LE3SMO
L6250
LGS

n P60 {8 APISL 5.




Annex M
CZERME P %D
D R

M.1 FEREE
VLT IR A B Sy 0 7 LA 4 1) 1 45 S PS40

E o WESLAE APLSL (VS A U Sk A4 e il i LA ) 45 75 AR i 0E — S A S RUANAT ,  alieh ik v
AR A F LS B R A — MR .

M.1.2 BRIETTHLE R SE A kA, RER G E 20 Al SE SR FE S IR A e ik
M.13 RERRCCPHERE R, LU IR 52 BIEAREG de .

M.1.4 SR HER FHEAERD API 1104, ASME Section IX B8 1SO 15614-1 BE[F)25kpifE, b T2, BRI
BUfES G REREE) HTEE. Eiir it e 2 00, JCH R I 5 5 2 P = E BB K Y3
*.

TR T EEE, HER HAZ CVN LR P 00 0 R 2 R A0 i ik ol as vl R0 7 2z 1) A b
0 VT 2 R € e U R T S ad g oy

M.1.5  FEM /BRI, N R 7 O TR T2 i it s e .

M.2 ITERE

M2 RCRAAT SO R R S AT 0, B 100 MELPEAF 1 Sk, BERENERLE BT
FAH 1 AR, PPN T 2. T 2R R MERE | AMREERH. 1 A BRI
AN M XS 5 A LT e bk ) R

M.2.2 ESRERRBE RIS, REUIEI P EAN AR RN, — ok B MR AT IR AR BURE, R
Bt f xet HE KT A AR o o SRTE B SR ORI G e e A AT I R BRI R G AE  UCR AT AT R
DAt et it W FLX A X B AR S P AR T — AR, Rk A e s AT S5, HBI AR
SEAEET . SRTE R R WS R A AT O R0 RGE L, DR S BGTE R R LS HEAT 0 A iR IR
S WX R SR AERT — AR BRSO R AR ST S, ELOBIA R A A A 4

id.

M.3 TN
ML3.0 I 7 o5 0 B R R s 2 K A T 2 MRS AT &
M.3.2 B0 0 RS T A B SR A} T B3 4T T S £ AT

M.3.3 SERONAR I RHEE B ELRERNTE 9.11.3.4 MUERIBRAEN . AN TS i 77 iR AE IR S b ot 24 ik
TR
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Y B O TR R e I T o Rea PR < R S 8 D i ety G T e T R NA (IS RS 2 1 PR - I 2
i BER SRR B BT 5 K 16 BUGE, SRRSO i 0 48 @ FEAS RO T 1.6 mm (0.063 in).

M.3.5 ST, fEXHEE AR |, EUR SRR 93 5] 8] B R 50 mm~200 mm (2.0 in~8.0 in).

M.3.6 FEXIEIFEIRAE L, SBAEIRARR]. N () AHREC Sk R EE R LU R e AR AR SR () AREOE k
545 (18] Fr) g /I 17 (8] B 57 24 50 mm (2.0 in).

M.3.7 {EXESSELE, Eihnfis BAGEL 3.2 mm (0.125 in), BRAERE T 908 R R R 22 Y0 9 0
fig T AR SR 2 4, HL AR R A b 25 57 50 A 7E $9 4 1 .

M.3.8 il iR 9.10.2 a )Fil by {7 RbF,

M.4 #Ric
M.4.1 BTSN AR, LRSS Tk .

M.4.2 DNy 1 e IR AR g S T SR BN G RE ,  HRE BRI R M DL Y £ A i 2
TR bRC, WEENAFENE, LEM.I:

TUL 24 (128 L 5% At ) - of 6 d UL Y AL 5%
FR2k- S A B B
R £ - 128 T 5% 5 s ) A 4 R

23 A4 A ELCHC
#k BB #k BB
#LCHhcC AL A
-1 =y
! A B C
- L

===

B M.1— 8 BARBC U

M.5 LR

REFRAF R E 2pff K GRIERIR) » WRHET RS (100 %) BT RS . Tothe SR i 5T 26
Fa 3o B S R R Ay i, B SR AR T R R

M.6 M2
S 1L 1 R 5 B D BSR4
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N.1

AP RE 1 A T W B B R AR fE ) (REAE> 0.5 %) B9 PSL 2 $AT A BTSRRI 7.2 ¢) 59) 1.

it
E

N.2

Annex N
CHEYE PP 3%

TR TREA BN IR PSL 2 RE

e

AW AR EFEWHBHER, DURZ AR GEFRAERBGT) ot T e s R s 2 B A &
IR GE A 2 AT BT AR PR AR B S A M T R O SR (E: P P 0 b ik S i, o A3 W O

AP FOR UG 7 R 7 —RbEE DU O a2 B I A ) B AE A )R

B 77 SR B B A B

VT BT A [ LA H R 500 £ 2R 0 B T4 SE T Btk

a)
b)
c)
d)
e)
f)

2)

h)

FE R B R A e i (WN33.2.D)

Watr AR R ER R RS (MU N33.24)

MIET AT (W N333)

R AL RS (L NA4LLDD

1>25.0 mm (0.984 in) S ML (W NA412) .
%% 4 L555QP 51 X80QP MM 4t (W#EN.1) ;

TR o BRI W N, BTE 4D ;s

PP PEREE SR (M N4.2.2)

Pl b PSR A AR E N R A T (L N4.23)
EER AN EIERER (M N424)

17 73 AR R 2 T AR BRI BRI N.4.2.5)

)2 B A ) o L5 FRE 69 B AL 5 i /(L2 1) 09 22 S PRUB) (0 NL.4.2.6)
SRR AR ZE (WN6.1D

R R R M (ML N.6.2)

t>25.0 mm (0.984 in) JC4E (SMLS) 5 FL1% w22 FUA B FE (22 3R N2, BEE b )s

{5 R B A AR DRI E D=219.1 mm (8.625 in) AFH R E BRI RSB BE R EE (L 2 N2, BAVE



164 AP SPECIFICATION SL

q) Ak, I (EW)RIBLIE (SAW) A, 1948 HAZ (ORI B8 (L& N6
r) CTOD ik (UL N.8.2.2 fl# N.6) :

s)  SFHKER R 7 Hk U A ) R RSB L LFE NL7, B © ]

) BHEFMERR A S BRI H R (L NS3D .

w) TEf-EEREA EAH = SRR N8.3.3.20)]:

v) R BEM TR AREERE, AR AR BARPE R [ N.8.3.3.3 ¢)):

w) t=50mm (0.197 in) #EE 5 100 mm (4.0 in) GRS ZE MR (ILK2.13)
x)  CBEHUEE R A O B R A B R (L K.2.1.40)

y) BERFER K HMERMESRE (WK3.22) ;

z) JCAE (SMLS) 5/ BE IS0 f R A s n (ML K.3.3)

aa) JE4E (SMLS) i H)— P ELE MR LI RN (L K.3.4)

bb) EHT (HFW) B4 AR B A L2/C 88 L2 Bl e (W K4.1) ;

ce) mAlT (HFW) &8 K0 Ea B A i (0L K.4.2)

dd) N5 RN 25 ol A0 KR AE DX A R S R S RS (I K4.3)

ee) il FH 7 BGRG BE Jy on] e SRR (HFW) B EF R HEAT B4R 3 (L K4.4)

£y 58 FH ] % R ) 2 R ] i b AT BEE L KL 5.1 )

gg) Wi CRESES) MZH X[ K. 5.3 2) |HHE0%,

hh) HEGLEE (SAW) BRI LE (W K.5.4) .

N.3 #iiE&

N.3.1 #lETE
FITAT 0 R A BB 2 I 3 B VF5E SR IS 1 25 40 7 B R A Bt b b S 1k BB 1 b Fe i

e T2V E WREea —ah sy, M PR S RS WUAR A A9 fhFE 2K . BUR St 1 R R %5 18
A A sE F -

a) RIS, CLUREER AR ARG X S P
b) EREEBUHALE, LLRAE R A ER R 4 M AR A B
o ki, WHEAEL PRURVECE RS, BUFE I B R AR e A, N VRE B — 4
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d) X FERGEEMAA (AN « BREARK. MAEZ WG SRR RAE, RSt
MRAtEdE Candaid .

N.3.2 1@
HA 7 S FH U ST B 0 B T 2 el d P 8 T 2 i i N

N.3.3 S

N.3.3.1 SMLS#®

AR (SMLS) 5 17 5% FH e 4 40 kg ol S 0 o G SR P 5 W i, AR R B a0 e o b 5 Y
N.3.32 BE

N.3.3.2.1 [ S s sk, 504 P A0 R AR N7 ey e 5 el T R L) T . A 2 R ELER TR ITAR (SAWL). 12
BESE AL (SAWH) sl i Ak (HFW) & .

N.3.3.2.2 @ik (HFW) 55 AW BRER R e H i &%, fERRBRAT B EIT 02890, Bl eplin .
N.3.3.2.1 47 AR AR A L S BB AT Sh AR 2. BERTR R AR AT R &, thnl R i Sl s & .

N.3.3.2.4 WRA WL, RE7E UIWX S s AT G . IRAE TR K AR, SR AT e 7 0 7 A e i
(1) 4 S R R BB 17, 715 DU SR e 1 A2 ) B9 AT E0 A5 P B 0 ) 4 A

N.3.3.2.5 AR H 4RI (SAWL) s8R HEsE LT (SAWH) B4 03 FH (A s r 5, ) 8 i 1) W 42 22
B HEIE R, 72 S (5 A5 B A0 o [a) o B OB E BAT o o P B AR, R RS R HERE R P Ak

N.3.3.3 XEE
[ ) S0 A N Al DD =
VE SRS AR, My R g A S e A IR T 2wl BRI T

1R AEAF A R AR RE Bk TR SR04y (PR fE . GRREPERE. @b 0w 22 RER PESS IR, DRI i A R e i
i BB SR

N.4 RWchrnE

N.4.1 {hERS

N.4.1.1 =250 mm (0.984 in) W, FRAERSEAIESFER o REFT &4 N BYEER, AP [a) 8R40 46 5 B 4 19
e, HAS5%E N AE R AERg b Uil . N dr 8RR N BRR, B 3 g B
B R A R A G ST . RE R R TURAER TR (N Q 8 M) RIRORIRE RIS 75
(0) H k.

N4.1.2  t>25.0 mm (0.984 in. ) HE (A0 -F R o B B Al » 438 NL1 RIS X fh 2 R EA T 38 2 (042 18
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AP| SPECIFICATION 5L

22 N.1— t < 25.0 mm (0.984 in.) [ 4§95 1 1k 5 g 43

FETE, ETEEIRAERDH :
fAa Cht 1) G
Vo v
co | si [MM]op S | V| ~Nv| oTi | b | CEuw | CEpem
[245NP SLBNP | 0.14 ] 040 [ 1351 0.020] 0.010] 4 | 4 [ 0.04 of 036 | 0.19¢
LDONP S 1014 | o040 | 135 0.020 | 0.010 | 005 | 0.05 | 0.04 f 036 | 0.19¢
[320NP 2% R P >
g 0.14| 040 | 140 0.020 | 0.010 | 0.07 | 0.05 | 0.04 of 038 | 020
L300 E,"’k 0.16 | 045 | 1.65| 0.020| 0.010 | 0.10 | 0.05 | 0.04 eh 043 | 0224
[2450P % BOP | 0.14 | 040 | 135 | 0.020 | 0.010 [ 0.04 | 0.04 | 0.04 ; 034 | 0.19%
L20P 1014 | 040 | 135] 0020 ] 0010 | 0.04 | 0.04 | 0.0 f 034 | 019,
'~3§2§£E,"’k 0.15| 045 | 140 0.020| 0.010 | 0.05 | 0.05 | 0.04 ¢ 036 | 020
'~3£2%’E,"’k 0.16 | 045 | 1.65| 0.020| 0.010 | 0.07 | 0.05 | 0.04 ch 039 | 020,
390QP 1%
abnp 0.16 | 045 | 1.65| 0.020 | 0.010 | 0.07 | 0.05 | 0.04 ™ 040 | 021
L“)lggp"’k 0.16 | 045 | 1.65| 0.020| 0.010 | 0.08 | 0.05 | 0.04 eh 041 | 022
'—‘Egg&,"‘k 0.16 | 045 | 1.65 | 0.020 | 0.010 | 0.09 | 0.05 | 0.06 |  en 042 | 0.22,
L485QP ik ] N e
e 0.17| 045 | 1.75| 0.020 | 0.010 | 0.10 | 0.05 | 0.06 ch 042 | 023,
LS)?;%’PL& 017 | 045 | 1.85| 0.020| 0.010 | 0.10 | 0.06 | 0.06 eh fe B ML
RE
[245MP 5L BMP | 0.12 |_040 ] 1.25 ] 0.020 [ 0.010 | 0.04 [ 0.04 [ 0.04 f 0.19
L290MP &Y .
N4IMP 0.12 0.40 1.35 | 0.020 | 0.010 | 0.04 | 0.04 | 0.04 f 0.19
L320MP % . —
P 0.12| 045 | 135| 0.020 | 0.010 | 0.05 | 0.05 | 0.04 : 0.20
L360MP 5% .
o 0.12| 045 | 1.65| 0.020 | 0.010 | 0.05 | 0.05 | 0.04 ch 0.20
L390MP %
oo 0.12| 045 | 1.65| 0.020 | 0.010 | 0.06 | 0.08 | 0.04 ol 0.21
L415MP ok
Neomp 0.12| 045 | 1.65| 0.020 | 0.010 | 0.08 | 0.08 | 0.06 ol 0.21
L“QEQ‘H’[,"'!‘- 0.12| 045 | 1.65| 0.020| 0.010 | 0.10 | 0.08 | 0.06 eh 0.22
L485MP of _
NErro 0.12 | 045 | 1.75| 0.020 | 0.010 | 0.10 | 0.08 | 0.06 ch 0.22
LSQQRH’P"* 0.12| 045 | 185 0.020| 0.010| 0.10 | 0.08 | 0.06 eh — 0.24
S TR0 50 BT (I 9.2.4 M925)  WIRG MBI BT 0.12 %, Wl CEw BUATER, WRBG R BT 5T

0.12 %, W] CEpe B H135 11

b Bt B A R 0,01 %, )R R B B R A R S REE 0,05 %, IR E 0.20 %.
e Al uee 0060 %; N<0.012%: Al/N =2:1 A58 ERHREl ik m e )

dFEAE R ATER,  BERVEHL T R Bt N = 0,06 %,

e B, PLRIELRHOE B = 0,15 %.

fCu= 0.35%;: Ni =030%; Cr=030%:; Mo=0.10%: B=0.0005%.

g T AR (SMLS) ¥, #kmisin 0.03%, ICE 0.25%.

hCu= 0.50 %: Ni =0.50%: Cr=0.50"%: Mo=0.50%: B=0.0005%
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N.4.2 HrfhidRE

N4.2.1 ARTEEESE PSL 2 MR MPEREER (R 7) RLEM T E BRI R0 . AH e T
T ar e 42 R M B A0 K

N.4.2.2 BT S fe A 2R Rk ple—#.
a) /N R R 58 FE (R10.5),

b) f/h iR K HUHE SR E (Rm),

) o aE ke (R0.5/Rm),  LL A

d) fi [ E AR # (UEL).

E AT AR, R AN AR ZR A LR, AR e i i f e e R &R 7
R, (B, SRR RAR A e S R, DA T AR R ) S B A R . )

N.4.2.3 ST, TR ] (i i i R 7 0 0 2 1k A 0 v P R R A (R R LR PR AR . R e
ke ST i

i OE RS R TSR AR . SRR E Tl B T R E SR S,
ALEZ B 5 FE R R10.5/rm (938000 LA B 35 5] ZE {42 () BRI ;. 7EIRLAE T (8] K B K AR R 8 T i 2 N BT RE YR
FE T A 2= 52 B 5

N.4.2.4 G SRR R, o m R S AR 2 o A [ CGRELERE IR, oot RS ol A E Luders g
KT .

N.4.2.5  F] DU [ g 0 i 252 720K 0 AR T A 47 A (0 BRI R a8 R — B

VE OO0 S R TR Ak 2 B TR A R AR s A AR AR 2R | R SE REE AR OC B R A 2 LT LU ik
PAEREAEAT s W0 DR A A8 GE ) B il B S 2y G BESRnT LA i B8 (6 P 0L A1/ R 4 i 0 ik 5

N.A4.2.6 I P, T o R A S B S 1) JoR 55 A d BRI g A R 100 MPa (145 ksi).

N.4.3 BERR
AEAT B A R B A R . IR AEH) HAZ R R :

a) PIE <L450/X65, <270 HV10 s{<25HRC, bLM

b) #4E >1450/X65, H=L555/X80, <300 HV10 2{<30HRC.

N.5 HARE BRI

FREEINAR (SAW) B RUAAUE—89E A dalbetn sh,  Shadh 25 5 I A% 2 sk 0 R HE R 1) BR AT B
FIRI A

a) IRFE=<0.05t, EASEmI/ 7 VFRE I BT BE D el R, IR C AT AR .
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i WRNEREREGRE, T S e e B A R R
b)  IRHEE>0.05t, HASEEMm g O VFREFE B RERU R BRI, JHEER C.2 BR C.3 AT b
©) RN S VFEE LB R B G, HEIE C3 AT AR .

N.6 Hfe. BEEFNEERE

N.6.1 [ C23 RoifFsh, PLRERABIRERTER N2 MR ARG . i, o7 %R 0 7 i g AR i
i,

N.6.2 BEERNER N4 BERMETEE A . A, BSR4 e e (e 2 .

TE s AR I A B A B B R A O e MK (R R MR AL A A A i A

N.6.3 HH-THER e Y 125 g i ik 480 1 3 o B 0 0 o 6 I3 R 0t 0 I % [ s I3 1 J AT R~ (e
Cl o P He W 5 ), O S 5 S T I e B AE (R A 2 Al R, BRI 0.005D BE
2.0mm (0.080in) CHUEE/ME) IR H 0GRS, HNVFE C3b) s C3e) MIMELE.

N.6.4 “FREEEFIMmEMIT: S EA, B <124 K0 0.15 %e

N.6.5 & TICAEIE, B il OMEA BB % N4 Frasi. fiaeCoRE R Sk (51 ) 4 1 0 g R B )
Hilipg/INGEJE 2 [a] (1) 22 56

190



R

169

& N2— EAR A B B A 22

FLE 2 T mm (in.) AU FEE i 22

AR FE {22 mm (in.)

HE SR mm (in.)
P R ST T P
mm (in.) - . s ﬂﬂ-_ ) i abe
tﬁ@mw) P x%gmm) e e
< 60.3(2.375) +0.5 (0.020) 0.9 (0.036) 0.6 (0.024)
+0.5 (0.020) afy + :
=603 s | 0.0075D, 0 £0,020) 2 20,0050
(2375 % | 0.0075D, H{ | Fel#E, H ‘(0-0-63} - 0.015D 0.01D
LS el £3.2 ' . .
610 (24.000) (0.125)
0.01D, {H | 0.0075D, H
Dit< 750 | Dit=< 75K
KA 10 KNS
610 +0.005D ©4) ©2)
= U »
(24.000) % +0.01D HEEIN £ | £2.0(0.079) | £1.6(0.063)
1422 (56.000) 4.0 (0.160) - -
Zo75 Mk | =>751
e I e I ik
R i P
> 1422 " -

a B im AL R BE T 3k 100 mm (4.0 in) FSRESE B A 9 .

b & T4E (SMLS) HF, iXUe{R2iE M T t =25.0 mm (0.984 in) 10T,

A 1 i 5

¢ 4T D =219.1 mm (8.625 in) 0%, ATFK
TE AR i 22 FOAS [ FE

d A EARM AR M ZE M FF & 3, 808 BLAR R SORPEAE— B RS 1 i A 3 R ACER BA pi ().

%2, AL Ak

H
&

TR R AT, B L 2

TERCRY P AR CRUSE FM% 25 5 1 (0 10 Y5 ) el B P A2
xR E (W 102.83) .
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TN — B 2

B, Wz,
mm {in.) mm (in.)
Xk (SMLS) E
<4.0(0.157) +3;? }3.‘333,’
= 4.0(0.157) F < 10.0 (0.394) I]Oilz?:
= 10.0 (0.394) & <25.0 (0.984) TE."}%?,’

+3.7 (0.146) s +0.1¢, HEEH M b

= 25.0(0.984) -3.0(0.120) 2% -0.1¢, HUEEK b

HFW & -
=6.0(0.236) 0.4 (0.016)
=6.0(0.236) £ = 15.0(0.591) +0.7 (0.028)
=15.0 (0.591) +1.0(0.039)

SAW -
=6.0(0.236) +0.5 (0.020)
> 6.0 (0.236) % = 10.0 (0.394) +0.7 (0.028)
=100 (0.394) % < 20,0 (0.787) +1.0(0.039)
>20.0 (0.787) +|1§ ((3323])

a B SR AT BT 5 1) R ) O i e A 8 A A R R . OOV JRE T 0 AT i, L A 2 P i R
bt D = 355.6 mm (14.000 in.) # ¢ = 25,0 mm (0.984 in)FIH1TF, REN +12.5% 12.5%.

o B UL T {22 A3 ) TR

d B inEE Rk WL 9.13.2.

N4 — TCHR T o (1 b L B

BN, WCEERZE
mm (in.} mm {in.)
Tk (SMLS) &
< 4.0(0.157) +1.0(0.040)
= 4.0(0.157) & < 10.0 (0.394) 0.22¢
= 10.0 (0.394) % < 25.0 (0.984) 0.2¢
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N7 PRaEiRzE (BIHF AR 452D
T AR (HFW) 45, IRARIRHEA R 4 0) PREIEFSEEAOT A RN T D R VFREE

X FHEALAR (SAW) B, H /BRI Y AL L EE 4 b) )RR T3 NLS I R AELE .

FE N5 — SAW B AL iretil

HMERE, FevF BRI -
mm (in.) mm (in.)
<13.0(0.512) 1.3 (0.051)
= 13.0(0.512) & = 200 0.1¢
(0.787) :
> 20.0 (0.787) 2.0 (0.079)
a TX SRR FIRE S F -4 R o L AR

N.8 R

N.8.1 SERE
B3 N.6 bR o v, RO v S 18 k.
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AP SPECIFICATION SL

N6 — FaIR AR

AE | RaRn RN ke b d
. . . ihens | SMLS. HRW. SAWL # HFES 2% e £ £ T 100 TN —
1 D<508 mm (20.000 in) F8EFE A8 it S T T
2 D==508 mm (20.000 in) HFFE EBEL | SMLS. HPW. SAWL L MRy 2% o A1 s0 BT —
4 SAWH il i, #EHE—IK
219.1 mm (8,625 in.) = D < 508 mm FL 4} - MRS A% F 100 RE1E R
3| BuAnpBein Tl HEW. SAWL 5 SAWH M.
D =508 mm (20.000 in) (111745 B #7480 - MR 2 e A5 T S0 REVT N —
a A réﬁ1&" i HFW. SAWL 5% SAWH S e
D=219.1 mm (8,625 5AW ek FE AT w0d A2 T 50 R RH—
5 (#) ﬂﬂﬂt& ' ISEA SAWH e - -~
Bodtt, SEHE—K
. mﬂ-]f, ﬁglﬁiﬁg%ohﬂfﬁggﬂm SMLS. HFW. SAWL & MRS 23 A £ T 100 BT i
CWN siridi ol 5% SAWH Sadit, pE—o
JLAT# 22%¢*§l&ﬂ D= CIErnm SMLS. HFW. SAWL B HEE T 13 R A £ T s0
7
(20.000 in) CVNF‘ il il g SAWH S — iR, Sk
8 o &22 ﬂn%rﬁ%&%ﬂ’éﬁi}aﬁ:gg%o& HFW. SAWL il SAWH PRI = A% T 200 BT
tﬁﬂe 14k cwf‘fr}.;&”ﬁ ) ) il e, fEHE—
A% 2 g EE A LI ) HEEP 4 ave o1 5o HNE
1 i 1
] Ezlallnnmng..-.}ﬁ'l‘g]ﬁé Ed R | Hew. SAWL tl SAWH SRR e
=114.3mm HIFA T 2 00 R 5 F 50 IRILE N —
4.500 \ % 4758 CuN
0| (S & SAWH WRE K
11 Eﬁi ﬁlmez Wﬁftﬂf‘}& ERE Y 2:::5H HFW. SAWL ik L
12 i L A (B SMLS. SAWL 2 SAWH M
13 T g SAWL 5 SAWH A
14 T AR A (0 R R g i HEW T )
15 D<168.3 mm (6.625 in) R A o SMLS. HFW. SAWL BE If’f 100 AR A — ol id i, fHE—
SAWH i
16 | D>168.3 mm (6.625 in) T HIA: i 1 ::ﬁ_; HFW. SAWL 3 F 2T 20 BAUE KR HE, %
7| Bk SLS. HEW. SAWLIL | ek kR
18| Slob i s o0 SXSZHIE | sawn sk sawn — s DLTERE T LT

a M i e il 4

fr

W R v!.-ﬁ‘ﬁﬂ‘hﬂ&%ttg

o IFERT R AT A R SR S S R SR A R A

b S dh, BP0 R A R — I
o T AEEE, IR SRIRRY A R B M A FOS AR R AT R
d R AT () PR SR 0 g o B B4

e iR 2 N7 ER - UL E LR A

L0 9 N TRt N i L S Y

P i S 0y w2 i 0.002
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N.8.2 HEMTZRRARIAERE
N.8.2.1 BN

N.8.2.1.1 [ 45 HE5E F i 5| FE b vl R et 38 . CVN philiid3e . Srasdhidss . ML CToD if3s
iR LI 1 RloRE R R

N82L2 F M i e f i BN 4 5. B 6 froaafr B fME N7 e #l, Faf%E
10.2.3.2~10.2.3.7. 1024, N.8.22 FIN.8.2.3 [1eh7a Bk,

N.8.2.2 CTOD MR eE

MR FEE CTOD, WIREEZWLT 8 FE RO E CBER . HAZ F/eittdeam ) fym 2110 5w
Rh0 22 1SO 15653 ) . WHEHE 1SO 12737, 1SO 15653, ASTM E1820 5§ BS 7448-1 {18 3k ik #5784

N.8.2.3 BEREFREALR

g P A A S B A 0 S, X TR, TR R G R — B RS AR R R ek AR (L
N.1) &



72 N.7 — AL S A B R B s, o i

Fik b e iy e R
. HLSE AR
i1 27 g K7 D
{.'."_ﬁ mum (in ) ;
<219.1 (8.625) 33;3;3{’5{%)'{“ = 508 (20.000)
SMLS, % fu 1L >4 1LY 1LY
i EQEN CVN aT 3T 3T
[JLHE 5a) ] fill Fif IT IT IT
SMLS, #% Fi i 110 1L f11T® IL 1 1T*
i ik CVN aT 3T 3T
[ 5a) ] fifl IT IT IT
o Firfip 1L.90 b 1L90 F1 1T180°¢ 1L90 1 1T180°
o CVN 3T90 3T90 3T90
HEW J Fir fif - W W
[ S b) ] 4t CVN 3IW 3IW 3IW
il JiE 1w 1w 1w
ﬁﬁ% [ fri ke 6 Brx
- Fi 1L90 b,d 1L90 f1 1T180 ¢ 1L90 1 1T180 ¢
8 CVN 3T90 3T90 3T90
SAWL fir fip . 1W 1We
[ 5b) ] o5 CVN 3W Fll 3HAZ 3W fll 3HAZ 3W el 3BHAZ®
- 109 75 ih 2W 2W 2We
Fi ¥ W W 1We
ik i fip 1P ILfI1T® ILfI1T®
a CVN 3T 3T 3T
FiLfi — 1W W
oy CVN 3W Fil 3HAZ 3W fil 3HAZ 3W Fil 3HAZ
SAWH ’ 10 25 ith 2W 2W 2W
[ 5¢) ] il i§ 1w W W
Fir fi - 1WS 1WS
AT AR CVN IWS il 3HAZ IWS Fll SHAZ IWS Fil 3HAZ
wf R EE S ih 2WS 2WS 2WS
fii i IWS 1WS WS

a W T3 il FE Jy 1a) F e 8 100

TP, WA s.

b e A 45 m) o P A AT A0 ) R

c AL, ATHAE ASTM A370 B3R, BRI R sk i s M A 6 0 5 68 1 Jee A 5 P2

d A E O e fr e, REMHGARE, -k, BBk,
Pl B o 2 AE R LA AL i b AR i TR .

e W RUARE, AUFRIR A Bz 8 ) P4 2% E AR SR A R AT B8
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N.8.3 R¥
N.8.3.1 CTOD &K

RS CTOD 48, R4 8 1S0 12737, 1SO 15653, ASTM EI1820 B BS 7448-1 (¥ kilkfr. w4k
W BT BT [ B SE .

N.8.3.2 HERR

N.8.3.2.1 BEFAHEFE 1005 7 L4 1S0 6507-1 5k ASTM E92 2 FH 4 il 5e Ak, skl 1SO 6508 o ASTM E18
F &K HRISN SRS 77 ik iT . A il Mg H 4E GRS 7% . HAZ PP 4% il i 058 R HLEE 1SO
6507-1 3¢ ASTM E92 7 1 4 ik 58 7 i3k 17

FEERFNEEAE RS b, 22 9 0 T PO 3 0 e A 2 e W b PR, SR = b e /M S 1R X = G B I ELY S
P A G S R A R R B R R, AR e A R B PR AR EE S £ T 10 HV10 BE 2 HRC
GEMEPIEME) . aT iz S ok,

N.8.3.2.2 4% (SMLS) ‘& plus i Hin P N1 ad Fras, (B F #RS S ER 4 -

a) t<<4.0mm (0,156 in) HI9F, {7 0F 5LE o e ekt v 0 17 058

b)  4.0mm (0.156in.) = t <6 mm (0.236 in ), (LT E N RS0 R T 5,

¢) MBI, H—4EEMEM=S CENLa) B R a2 T 52 0.

N.8.3.2.3 Wl A 00 1) fr B8 07 G0 SR A AR R . B8 R TR o REAE BE R L o) DL ) AR s o X R LR ot £ 1, T
B N.b) 8 BN ¢) B, {H R 5 RS 4

a) t=<<4.0mm (0.156in) 5, {T7CIE B p iR m ik 470
b) 4.0 mm (0.156 in.) < t < 6 mm (0.236 in.VPTF, {7 £F N &k 0 B 1 0 7l

¢) AT, U AR AT B b, B T AT R A S A LR M ER B T B NLLe)
P iR .

N.8.3.3 SEHeatie

S el e it A6 4 B 1SO 6892-1 B ASTM A370 ibiT. Wiy #hill, M H TS 1SO 6892-1 WILL#FE. 7F
RN T, 2% 7 FHUR R, RS LR ER 180 2566-1 i, BRAeRa2E, &
BB M m Fr iR N A R R A . AR T RRFE N R 4 TR R I o B P FR iR . Ol hrfif ik
FEAAHE f, (B S RIFR A . A T GRS I 5 22 5 TE e 58 0 22 AE 17 7 A% i 28 f TS0k, S 20 3K 3 gk K B oy
20, WA B I S R R,

N.8.4 TR

TG W ON.2 FI S K.

N.8.5 RIeSCi
B 10032 p A A I H 4, MAERE TR E ORI IER FARMELLFiEH G .
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a) P i R B 45 AN o] S Al 0 LR EE A ], BAR
b) fifl a0 5

N.9 FHFE

i 112 EORINE RS, WERER A — RS, DRI 0B it SR A PRI B
.
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ReF sk ()

a) SMLS &

b) saw ¥

B N —EERRAE
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AP| SPECIFICATION 5L

L

L =T e I = -

TREgt
filEhesaEna
BEtE Sk
{E 0] 34
N E gl

15 10.6)

HFW 154 i b 51 5

= a
—
T a—
|
I
D ol B o
-
—
wn
=
_
L=t
*
[ = —J
_—
L
e —

o) HFW 2B HEARSEHRAMEKE

0.75 mm (0.03 in)
1¢

HA M B FE 1.0 mm (0.04 in)
EETE i)

B NI—BERRAE o0



Annex O
CTORMEFE )

API FA[ERFA FH 2 A R HnE R

0.1 FRiREER

0.1.1 &
M ERC BEROUE H T B G F APL 2 b el B R 7 15 H A 72 i _Edrid AP 24700 API ¥FaiERF A .

0.1.2 PRMATERFR

FHIbREEROGER T A BT i LR APL bR AP VFAIIERFAT ¥ .
eI AP batn A TN

a) B “SpecsL” .

by i A0 APLVFRTES S,

c) APl Zxbx, LI

d) i R R bR bR H i REG)

EOHE 3.0.35 hE, BERETLLEE . EINT . ERsaRa i s # .
APL 2o bR (L RE FHFFA AP ¥ AT UE Y ] 3 3 R R T4 45 567 i BT ZEoR Ay 7= b

0.13 REREfRE

0.1.3.1 %8 0.1.2 H5EM APL AR REAE 1120 #1113 prdngssitsEde ], BT 6 & pe 4 fretin
iz J5.

0.1.3.2  BUFERFD4EIE 10.2.0 Bk, JF AN APL Zhrfobn Sl b X fCRHIGE R, s LRV
WS, ER, Y MRER PSS, WiER, z fCEr ez o CoEds) SN ES C
FKRMPRIR S .

a1 USC #Arfl: X API Spec SL #### (API) (MO-YR) 20 0.500 X52M PSL 2 SAWL Y Z

acf7l 2 SIfriil: X API Spec SL #### (API) (MO-YR) 508 12.7 L360M PSL 2 SAWL Y Z

0.1.3.3 9505 [EI a2 oMl A briE ABC i, BUFE 1021 s akrEnel, HphiEA T API &
Fre doep X CRHIE R, e ACE ISR Y WodH, Y fCEB P MREER: IudH, Z AR
ZEHRIT CIER)  SHR SR RN S .

a3 USC B{rifl: X API Spec 5L #### (API) (MO-YR) / ABC 20 0.500 X52M PSL 2 SAWL Y Z

A0 4 ST X AP Spec SL ### (API) (MO-YR) / ABC 508 12.7 L360M PSL 2 SAWL Y Z
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0.1.4 WAEHERE

0.1.4.1 A FFEFART 483 mm (1.900 in) AU, FF& 1120 AIRBERERNERTE 11.2.3 BRARZE.
RILAT el H TRl A TS el B

f#tm: R~Fh 48.3mm (1.900 in) , PUEBEEK 3.7 mm (0.145 in) |, #0400 B 2, @80 158, T ks
AWMTFRNE, JFAEH ST RS ERE RE R T R R A

Afil 5 USC Hfifil: X API Spec SL #### (API) (MO-YR) 1.9 0.145 BPSL | HFW Y Z

il 6 SIHfEHI: X API Spec SL #### (APT) (MO-YR) 48.3 3.7 L235PSL I HFW Y Z
0.1.42 Y[R W 2 H Al M A brE ABC Bf, R4 RUF SR flbs &

Al 7 USC WAiifil: X API Spec 5L #### (API) (MO-YR) / ABC 1.9 0.145B PSL 1 HFW Y Z

a8 SIHfuiil: X API Spec SL #### (API) (MO-YR)/ ABC 48.3 3.7 L245PSL | HFW Y Z

0.1.5 REUFE

P R T s, T ST R 0 R ) B BN O i BB R BN bR, BRSO FRREUn T
('] AP1 VFRIESR S . API 2xbi (APD) . BREH G RIREUN T HM (EFH AP &b MIEHRMAG) | WE
HUSE S S S FoRIREUIT M) LP. SREUHE EVE A T g Skbric APL 2FR7 & flt, R 1683
mm (6.625 in) AT IRECNE ATl Fhad, JER ST Trd [FHE R S0 A2 R £«

4l 9 USC #fifil: X API Spec SL #### (APT) (MO-YR of threading) API Spec 5B 6.625 LP

Al 10 SIEfrfil: X API Spec SL #### (API) (MO-YR of threading) API Spec 5B 168.3 LP

U S AE 7= i A B A b B L A bR AR, D3 R OTHIE S S oT A R ER AR — R .

0.1.6 REAKEAE

il 4 B O.1.5 BE ) S AR A IR AU S BUH A APLSB IFGIEEA,  (EIE AN B ML b
7= dh, R 5 T S AR 0T APTERTE. SREH2x4r (AP (88 arhs 2 0 il i s R4 A % 2 & 5 1 APT 43
LR R
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Annex P
OB P )

MIFREMTREREARXL AT HA CVN RERNFRAR

p.1 fEifr

A 4% APL 5C3 i SRS E RS A ARG R . PGS [xx) A S5 Bzt AR S A
AT gL AU Px) R P-Eigderig L aUiE AR P s S . 1SO TR 10400/API TR 5C3
3 0 B ek 2 SR IR A

P2 HHMIARIEN A SRR HE
S BB 5 A R 2 3 A 1 T 8 4 4 i 0 D0 KPS L P P Y
T SRR b B

wie = {[Lj — kisl (NL + 2J)/2] wpe + FESG I & — 77 30 9 4~ vt #8 Bk 0 R B 3L [76](P.1)
A

kst KFEHRELREL SIAAINA 0.001, USC MBI Vi

J o UL E e g O B A, 4E I APISB EOR, A8 mm 5 in;

Li  RAEERUKCEL, WA m B fis

N FEfECHE, 09 mm K in;

wie BB LRI 3 A T A

wpe CPERST AR, 4 kg/m 5L b/t

7) K apl 5C3.
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~l} i
J N /2
s S -
N N A
" T
Lj - k(N2 +
—t -

wH

L ARAEEECCEE, A m ek f

N R, R FO, B0 mm sl in

Jo BUSEOL T A S e LB, 1R APLSB 2R, WA mm B in
kit ACHERRSE A ST AR 0,001, USC AL Vi

B p.1— WTHRIGAMFREAE

P.3 NI FHEs

b sk T o 2 T S R AN (ERR ) em SRS RUFLR R, bRAE 5 em {E/E1H
i (P.2) iFEA. FimPE N em =0,

em = Lj (W — wpe) [74] (P.2)
A

em BT RINTSEA MM, B0 woki; (kgskilb) .

Li R BCEE, Al m ok fis

wo T L ASRECNE TS0 G (wne), 0 J5E R SR S0 5 () BRI S 55 TR (wu), 867 kg/m B
Ib/ft;

wpe P U B IC ERT E, BT kg/m Y Ib/fi.
Bl Cag R R AR (P3) .

WL = wpeLef + km em [75] (P.3)

g) K ap|5C3.
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EC R
em HITE RIS R A G BN, AT R (kg L)
km  FEIZIE REC BN 1.000, SEREEENA 0.989;
Let BFEIMT oA, S0 m 5L fi;
WL KEER L R v Sm AL, 0 kg 52X 1bs
wpe CFUEGETTRATICE A, 07 kg/m 5K Ib/fi.

P.4 ERHRBAEGEREY
[ IE 1942 FE1Y APL SL KA BiraR ROT i e B R g it . 1% 0905 1971 SE11) APLSL RASHI ).
N /2

| L
M _—
; 2,
A
| ]
=
o —
s - l.é, I;L."
.88

Nu BB ECRE, fEME P, 4605 mm BE in

M MRS B S R S TR I A, I AP SB:
WooEADE AR, BIEE R

O FEHEWILEE, I AP SB,

E1 FETPP1E, % APISB;

Ee fERE e,

I. 1. O Sp R fin. 10, mast (pe) . (P.7) . (P9) ]
B p.2— MEERE
me = 0.566 6 km (Vol. 11I) [82](P.4)

Ec=El - (NU2 - M) Ta [831(P.5)

g) K apy5c3
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Vol. I = 0.785 4MQ> [84](P.6)
Vol. I = 0.2618 (NL/2 — M)(E12 + E1Ec + Ec2) [85)(P.7)
Vol. (I + 11 + TIT) = 0.785 4NL 212 [86])(P.8)
Vol. Il = Vol. (I + 11 + I1T) - Vol. I- Vol. II. [87)(P.9)
A

km  JHEAZIE /L BN 1,000, T EAAR R 0,989,
me AT A
Ta  HEffI. 0.0625.

R RAIE (b)) For. RSO R RE PO, TSP R AN [ .

P.5 EHiFE AR

P.5.1 0

Bt G bh 1 Ey T P A 2 1 At e Rtk T AR ) (B R ERGE 30D b, T
AT WREUR A He R N P S i 9 AR )

P.5.2 BRMEERRENANERES
P A AR A e 2GR
pive = fymue (W= d1)/W [66] (P.10)
A
Symne FEAE L ) T IR L 5
pive HH I AR 6 P I
W ERATRME, EEFL.

di HUREAE BT % R AR AR LA

di=FEl = (L1 + A)Td+ H = 25m [67](P.11)

EG iR

10) *i ap| 5C3
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A FEEER, mm (Gin) ;
E1 PRz, $EHEL APLSB:
HOMRErERE s . 5 v REEECHE, 10 Hin (10PTD 24 2.1996 mm (0.08660 in) . 8 #/in
(8PTI) M 2.7496 mm (0.10825 in)
4% 25.4mm KB _EREH frn H
(ﬁx-ﬂ-ﬁﬁ_tlﬂm) mm (in.) mm (in.)
27 0.031 (0.0012) 0.815 (0.0321)
18 0.046 (0.0018) 1,222 (0.0481)
14 0,061 (0.0024) 1,572 (0.0619)
11% 0,074 (0.0029) 1,913 (0.0753)
8 0,014 (0.0041) 2,784 (0.1082)
L WEEmETEmIHCE, % API 5B,
s P IR A AT, 10 F/in (10 PTD 29036 mm (0.014in) . 8 %/in (8 PTD) K 0.43 mm
(0.017in) ;
Td  HEE CHAEE) 00625 mm/mm (0.0625 in/in) .
P53 ARSARBERAESHERAE

E, 8% B, ifritt A E e (Pa2) b8, o (Pa2) RULEIEEYE E Mg s 78 £y (b

R,

ShAb R RE GG AL, T HLUA Mt e S . [RIRE, AU (Pa2) RETHMtEA L, LY

BT BB A S A T SR A f e R R £ 2 Bl )RR AR F, T IR Ak da i kg .

me=

ETgNp(W? - E5%)
!2
2EH [69](P.12)

A

E

Es

7 PO P

R

RSN El

i tb AL E7:

AR [ H

A X T RECE T R (APISB)

A+LS M T HE R <16 (R I BRELET
A+1 X T-HUE RS = 16 ks TR B0
Lo b

F R A A AR A 3,175 mm (0,125 in)
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piL

Td

w

L

A

El

Ei

F FBRECGH ESRIE 2 2.540 mm (0.100 in)
fhitsh TR R £ L2 4T 6 0 5,080 mm (0.200 in)
it 38 Ak P9 I

HERE (HE)

X T R ST FMAT, 0.0625

AT AR <16 HIMERTE T, 0.0625
AR = 16 M MBI IREUEE T, 0.0833;
HERERE 4%, 14208 1S0 21 5 API SCTI6]:

FEEEE, mm (in)
FEmikbd 1, %08 API 5B:

thiE, $E1E APISB.

MF EmgGEA A SMRECE WS G

_ ETgNo(W? - E*)(Es® - d?)
E2(W? -d?)

A

E R tERi,
Es &Hid iz
MRS Er
LT8R E0N ET:
d WEWNE, d=D -2n
N AR
A X T BSRECE T MM (APISB) .
A+1.5 AT B < 16 fhibh T8 40 £5 55
A+ 3T B = 16 (R B T s 254,
p UREURED
7 B SRS A R Y 3.175 mm (0.125 in)
FFSREC A BREE S 2.540 mm (0.100 in)
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PG AN, P pi ol AE (i) Hoh p2 B, 5T

Td

A

Ei
E7
D

I

Pz

v iF

Es

pi

K

El

{ b FEARLUEE 486 4 5,080 mm (0,200 in)
HERE (HLAR)

W T FSE AR AT, 0.0625

AT R <16 MIREE R, 0.0625

AT E R = 16 BRI TEARECER . 0.0833;
PediE e s e, HHR APLSCRY B 1SO 119601,

FREFE, mm (n) ;
FR b1, %18 APISB;
T, %M AP15B.

PR AL ST
PRI E B

_pd? W2 - %)
EW? -d?)

AR

[ £0H E

R EHIEAREN ET;

WirHE, d=D - 26

A

PERTME SR, HEIE APLSCRY B8R 1SO 1196019);

FRlmdH e, 1% API5B;
iE, %83 APISB.
P SE Sh i
AR A B

[71](P.14)
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BT f AR S KT MR B4, oAl AR SR KT A ME LR, p2 80T pro Bk, HEF
WA pr+ p2 ST A I pi I, fesk kSIS p. #0352, W pi KT pr+p2, W25

pl+p2=pi=p [T2)(P.15)
WEER p1 fp2 ALK (PAS) , HEMERRIANL (PA2) .

P.6 THRSUERE TR KERKES

Py e T En (4968 P AR P ) A A2 sIH0 pa e e A A2 i A 2k i, i R ) (3% PSS AHED
Sb, AT SRR 0 K i 0 S P A R

P88 TR A o R A R I R R REE R S (F 260 . sFE AR (PO0) BEMNIES EIRE A6
80%, BUF A (PA12) BEmPuiltiEm . #2450l 1968 45 AP f5dE 251,

P.7 SR HHERER

A5 10.2.4.6 D5 ERIEOE T iR L.

B X70 @995, & FIEEET 1967 F API fxdEfb i (4750, #EiTshT 1972 5 6 A API el & ilmid.
143 (P.16) (SI L) I (P.T) (USC Hfi) 5T e 1, FIEE 0.0025 98455 (BT X52 #
X56 P2, 15 PR A A0 B 0.0025 A EEEL

TR & f&0H T3

~3000(0.64)"2
(145 f,)" [148] (P.16)
ol
3 000(0.64)°2
&= 08
urmnp [148]) (P.1T7)

A
Fumnp  APRHUE SN TURSRE, AIRM-MPa (BFEET 535, 1bfin )
APISC3 hfr e 15 i) 4 i 0% A R HES .

11) ®¥ ap| 5C3
12) ®¥ aAp| 5C3
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P.8 CVNHFERTER
P.8.1 4R CVN SRR /NEE E i

AP 7 ST T ST RRE SN B s B ) R D RS R A (P.I8) (ST ELRE) A (P.19) (USC
firy o UWL10.2.3.3 gk 22,

ol

ENE

o O

ol

——F

B

(P.18)

(P.19)

44%, mm (in);

MAEE R DL B S0 2 R 1 R B0 28 S EE R, W P.4, mm (in):
57 HE RS, mm (in)

A RS EFEN 10,0 mm (0.394 in),

PU 452 = RSFAFE N 7.5 mm (0.295 in),

AR AR 6.67 mm (0.262 in.),

2 FE N 5.0 mm (0,197 in.)-

B pa—iRER H v Bk OBl B B R

RELIN T, RVFERAS AN TR E 0 0.5 mm (0.020 in), =S IN 1.0 mm (0.040 in).

13) K ap) 5C3.
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P.8.2 8 CVN AR/ NEE i

B P4, 23l (P.20) (SI {7 Fl(P.21) (USC #fi7) Fi4s (P.22) (SIELT) F1(P.23) (USC #fii) HT
B HEFEAARE RO RURG . WL 10.2.3.3, FLSIRT T fo it i 9K i FE ) ASTM A370.

ik BT M ST A R iy de, USC 2 U 32 22 BE {26 0 4 R 22 1 .
27,5
I (1.083)
14,0
(0.551)
E — -
=1 Minimum 1
ol o ﬂl

- T ————

v il i

A
D 4M%, mm (in);
A MAMZE R D)L B A 4% R 105 SR B TR A2 AT PE R, mm (in);
& MWHVE ST 2 I B OB B P AR e LI TR B
T HHEFEEE, mm(in).

4 JFRFE 2 10.0 mm (0.394 in.),
Y4322 =38FE K 7.5 mm (0.295 in.),
=42 —ikFE N 6.67 mm (0.262 in.),
—4rz —iFE X 5.0 mm (0.197 in.).

D DY 2 :
ﬂ_3_[(EJ —(27.5) ] (P.20)

B P44 CVN REERR/NEERE
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i #
1
A =£—[(£)" —{1_033}1}
R
(P21)
1
2 3
s=D_ [(EJ -{1411)’}
2 L2
(P.22)
Bl
!
5:2-{[9]] —(0.55 1)2T
IR L (P.23)

D BEIT CENLIN T AR Sl aralim CVN BEERE MinWT1 Fl MinWT2 i .

friun T, RS ENEE 0 0.5 mm (0.020 in).

S

MinWT1= 6 + T,
MinWT2 = A +7/2.

B p4—4EE cVvN BRERIBRNEEFHE (45

Syt AN T2 i
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Special Notes

APl publications necessarily address problems of a general nature. With respect to particular
circumstances, local, state, and federal laws and regulations should be reviewed.

Neither API nor any of APl's employees, subcontractors, consultants, committees, or other assignees
make any warranty or representation, either express or implied, with respect to the accuracy,
completeness, or usefulness of the information contained herein, or assume any liability or responsibility
for any use, or the results of such use, of any information or process disclosed in this publication. Neither
APl nor any of API's employees, subcontractors, consultants, or other assignees represent that use of
this publication would not infringe upon privately owned rights.

API publications may be used by anyone desiiing to do so. Every effoit has been made by the Institute to
ensure the accuracy and reliability of the data contained in them; however, the Institute makes no
representation, warranty, or guarantee in connection with this publication and hereby expressly disclaims
any liability or responsibility for loss or damage resulting from its use or for the violation of any authorities
having jurisdiction with which this publication may conflict.

AP| publications are published to facilitate the broad availability of proven, sound engineering and
operating practices. These publications are not intended to obviate the need for applying sound
engineering judgment regarding when and where these publications should be utilized. The formulation
and publication of APl publications is not intended in any way to inhibit anyone from using any other
practices.

Any manufacturer marking equipment or materials in conformance with the marking requirements of an
API standard is solely responsible for complying with all the applicable requirements of that standard. API
does not represent, warrant, or guarantee that such products do in fact conform to the applicable API
standard.

Classified areas may vary depending on the location, conditions, equipment, and substances involved in
any given situation. Users of this specification should consult with the appropriate authorities having
jurisdiction.

Users of this specification should not rely exclusively on the information contained in this document.
Sound business, scientific, engineering, and safety judgment should be used in employing the information
contained herein.

APl is not undertaking to meet the duties of employers, manufacturers, or suppliers to warn and properly
train and equip their employees, and others exposed, concerning health and safety risks and precautions,
nor undertaking their obligations to comply with authorities having jurisdiction.

Information concerning safety and health risks and proper precautions with respect to particular materials

and conditions should be obtained from the employer, the manufacturer or supplier of that material, or the
material safety data sheet.

All rights reserved. No part of this work may be reproduced, translated, stored in a retrieval system, or transmitted by
any means, electronic, mechanical, photocopying, recording, or otherwise, without prior written permission from the
publisher. Contact the publisher, API Publishing Services, 1220 L Street, NW, Washington, DC 20005.

Copyright © 2018 American Petroleumn Institute



Foreword

Nothing contained in any API publication is to be construed as granting any right, by implication or otherwise,
for the manufacture, sale, or use of any method, apparatus, or product covered by letters patent. Neither
should anything contained in the publication be construed as insuring anyone against liability for
infringement of letters patent.

The verbal forms used to express the provisions in this specification are as follows:
— the term "shall” denotes a minimum requirement in order to conform to the standard;

— the term “"should” denotes a recommendation or that which is advised but not required in order to
conform to the standard;

— the term *may” is used to express permission or a provision that is optional;
— the term "can” is used to express possibility or capability.

Informative elements — As used in a standard, “informative” denotes elements that identify the document,
introduce its content, and explain its background, development, and its relationship with other documents or
pravide additional information intended to assist the understanding or use of the document.

Normative elements — As used in a standard, “normative” denotes elements that describe the scope of the
document and that set out provisions that are required to implement the standard.

This document was produced under AP standardization procedures that ensure appropriate notification and
participation in the developmental process and is designated as an API standard. Questions conceming the
interpretation of the content of this publication or comments and questions conceming the procedures under
which this publication was developed should be directed in writing to the Director of Standards, American
Petroleum Institute, 1220 L Street, NW, Washington, DC 20005. Requests for permission to reproduce or
translate all or any part of the material published herein should also be addressed to the Director.

Generally, AP| standards are reviewed and revised, reaffirmed, or withdrawn at least every 5 years. A one-
time extension of up to 2 years may be added to this review cycle. Status of the publication can be
ascertained from the API Standards Department, telephone (202) 682-8000. A catalog of API publications
and materials is published annually by API, 1220 L Street, NW, Washington, DC 20005.

Suggested revisions are invited and should be submitted to the Standards Department, API, 1220 L Street,
NW, Washington, DC 20005, standards@api.org.
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Introduction

This specification is based on API Spec 5L, 45th Edition.

In the preparation of this document, the technical committee maintained the concept of two basic levels of
standard technical requirements for line pipe expressed as two product specification levels (PSL 1 and
PSL 2). Level PSL 1 provides a standard quality level for line pipe. Level PSL 2 has additional mandatory
requirements for chemical composition, notch toughness and strength properties, and additional
nondestructive testing. Requirements that apply to only PSL 1 or to only PSL 2 are so designated.
Requirements that are not designated to a specific PSL designation apply to both PSL 1 and PSL 2 pipes.

The technical committee also recognized that the petroleum and natural gas industries often specify
additional requirements for particular applications. In order to accommodate such needs, optional
additional requirements for special applications are available, as follows:

— PSL 2 pipe ordered with a qualified manufacturing procedure (Annex B), the requirements of which
have been enhanced to include verification detail of critical processes in the production of feedstock
material, line pipe manufacture, and product testing and inspection;

— PSL 2 pipe ordered with resistance to ductile fracture propagation in gas pipelines (Annex G);
— PSL 2 pipe ordered for sour service (Annex H);

— pipe ordered as “through the flowline” pipe (Annex 1);

— PSL 2 pipe ordered for offshore service (Annex J).

The following new annex has been added to this specification:

— PSL 2 Pipe Ordered for Applications Requiring Longitudinal Plastic Strain Capacity (Annex N).
The requirements of the annex apply only when specified on the purchase order.

When pipe is ordered for dual or multiple applications, the requirements of more than one annex for
special applications can be invoked. In such instances, if a technical conflict arises due to applying the
requirements of more than one annex for special applications, the most stringent requirement applicable
to the intended service shall apply.

This specification does not provide guidance on when it is necessary to specify the above supplementary
requirements. Instead, it is the responsibility of the purchaser to specify, based on the intended use and
design requirements, which, if any, of the supplementary requirements apply for a particular purchase
order.

Consideration has been given to traditional symbols (denoting mechanical or physical properties or their
values, dimensions, or test parameters) and the format of equations that have been widely used and
which (in their traditional format) maintain strong links with other widely used standards and
specifications, and with the original scientific work that led to their derivation. Accordingly, some symbols
and equations, most specifically those in 9.2 and Table F.1 and Annex P, have been retained in their
traditional form to avoid causing confusion. Where changes have been made, care has been taken to
ensure that the new symbol replacing the traditional one has been fully and clearly defined.






Line Pipe

1 Scope

1.1 Coverage

This specification specifies requirements for the manufacture of two product specification levels (PSL 1
and PSL 2) of seamless and welded steel pipe for use in pipeline transportation systems in the petroleum
and natural gas industries.

This specification is not applicable to cast pipe.

1.2 Application of the APl Monogram

If the product is manufactured at a facility licensed by the American Petroleum Institute (APl) and is
intended to be supplied bearing the APl Monogram, the requirements of Annex A apply.

2 Normative References

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any addenda or errata) applies.

APl Recommended Practice 5A3, Thread Compounds for Casing, Tubing, and Line Pipe

API Recommended Practice 5L3, Drop-Weight Tear Tests on Line Pipe

API| Specification 5B, Threading, Gauging, and Thread Inspection of Casing, Tubing, and Line Pipe Threads

API Standard 5T1, Imperfection Terminology
ASNT SNT-TC-1A 1, Recommended Practice No. SNT-TC-1A — Non-Destructive Testing

ASTM A370 2. Standard Test Methods and Definitions for Mechanical Testing of Steel Products
ASTM A435, Standard Specification for Straight-Beam Ultrasonic Examination of Steel Plates

ASTM A578, Standard Specification for Straight-Beam Ultrasonic Examination of Plain and Clad Steel
Plates for Special Applications

ASTM A751, Standard Test Methods, Practices, and Terminology for Chemical Analysis of Steel Products
ASTM A941, Standard Terminology Relating to Steel, Stainless Steel, Related Alloys, and Ferroalloys

ASTM A956, Standard Test Method for Leeb Hardness Testing of Steel Products

: American Society for Nondestructive Testing, 1711 Arlingate Lane, Columbus, Ohio 43228, hitps:/iwww.asnt.org.
2
ASTM Intemational, 100 Barr Harbor Drive, West Conshohocken, Pennsylvania 19428, hitps://www.astm.org.
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ASTM A1038, Standard Practice for Portable Hardness Testing by the Ultrasonic Contact Impedance
Method

ASTM E18, Standard Test Methods for Rockwell Hardness and Rockwell Superficial Hardness of Metallic
Materials

ASTM E92, Standard Test Methods for Vickers Hardness and Knoop Hardness of Metallic Materials
ASTM E94, Standard Guide for Radiographic Examination

ASTM E110, Standard Test Method for Indentation Hardness of Metallic Materials by Portable Hardness
Testers

ASTM E114, Standard Practice for Ultrasonic Pulse-Echo Straight-Beam Examination by the Contact Method
ASTM E164, Standard Practice for Contact Ulfrasonic Testing of Weldments

ASTM E165, Standard Test Method for Liquid Penetrant Examination

ASTM E213, Standard Practice for Ultrasonic Examination of Metal Pipe and Tubing

ASTM E273, Standard Practice for Ultrasonic Examination of the Weld Zone of Welded Pipe and Tubing

ASTM E309, Standard Practice for Eddy-Current Examination of Steel Tubular Products Using Magnetic
Saturation

ASTM E570, Standard Practice for Flux Leakage Examination of Ferromagnetic Steel Tubular Products
ASTM E587, Standard Practice for Ultrasonic Angle-Beam Contact Testing
ASTM E709, Standard Guide for Magnetic Particle Examination

ASTM E747, Standard Practice for Design, Manufacture and Material Grouping Classification of Wire
Image Quality Indicators (1Ql) Used for Radiology

ASTM E1806, Standard Practice for Sampling Steel and Iron for Determination of Chemical Composition
ASTM E1815-08, Standard Test Method for Classification of Film Systems for Industrial Radiography
ASTM E1820, Standard Test Method for Measurement of Fracture Toughness

ASTM E2033, Standard Practice for Computed Radiology (Photostimulable Luminescence Method)
ASTM E2698, Standard Practice for Radiological Examination Using Digital Detector Arrays

ASTM G39, Standard Practice for Preparation and Use of Bent-Beam Stress-Corrosion Test Specimens

BS 7448-1 3, Fracture mechanics toughness tests — Method for determination of Kle, critical CTOD and
critical J values of metallic materials

4
EN 10168 , Steel products — Inspection documents — List of information and description

3BSL 389 Chiswick High Road, London, W4 4AL, United Kingdom, https://'www.bsigroup.com.

: European Committee for Standardization (CEN), Management Centre, Rue de la Science 23, B - 1040 Brussels, Belgium,
hitps:/fwww.cen.eu.



LINE PIPE 3

EN 10204:2004, Metallic products — Types of inspection documents

1ISO 148-1 5, Metallic materials — Charpy pendulum impact test — Part 1: Test method

ISO 404, Steel and steel products — General technical delivery requirements

ISO 2566-1, Steel — Conversion of elongation values — Part 1: Carbon and low alloy steels

ISO 4885, Ferrous products — Heat treatments — Vocabulary

IS0 5173, Destructive tests on welds in metallic materials — Bend tests — Third Edition

I1SO 6506 (all parts), Metallic materials — Brinelf hardness test

IS0 6507 (all parts), Metallic materials — Vickers hardness test

ISO 6508 (all parts), Metallic materials — Rockwell hardness test

ISO 6892-1, Metallic materials — Tensile testing — Part 1: Methad of test at ambient temperature
ISO 6929, Steel products — Definitions and classification

ISO 7539-2, Corrosion of metals and alloys — Stress corrosion testing — Part 2: Preparation and use of
bent-beam specimens

ISO 8491, Metallic materials — Tube (in full section) — Bend test

ISO 8492, Metallic materials — Tube — Flattening test

ISO 8501-1, Preparation of steel substrates before application of paints and refated products — Visual
assessment of surface cleanliness — Part 1: Rust grades and preparation grades of uncoated steel
substrates and of steel substrates after overall removal of previous coatings

ISO 9712, Non-destructive testing — Qualification and certification of personnel

IS0 9769, Steel and iron — Review of available methods of analysis

ISO 10474:1991, Steel and steel products — Inspection documents

ISO 10893-2, Non-destructive testing of steel tubes — Part 2: Automated eddy current testing of
seamless and welded (except submerged arc welded) steel tubes for the detection of imperfections

ISO 10893-3, Non-destructive testing of steel tubes — Part 3: Automated full peripheral flux leakage
testing of seamless and welded (except submerged arc welded) ferromagnetic steel tubes for the
detection of longitudinal and/or transverse imperfections

ISO 10893-4, Non-destructive testing of steel tubes — Part 4: Liquid penetrant inspection of seamless
and welded steel tubes for the detection of surface imperfections

1SO 10893-5, Non-destructive testing of steel tubes — Part 5: Magnetic particle inspection of seamless
and welded steel tubes for the detection of surface imperfections

ISO 10893-6, Non-destructive testing of steel tubes — Part 6: Radiographic testing of the weld seam of
welded steel tubes for the detection of imperfections

5
International Organization for Standardization, Chemin de Blandonnet 8 CP 401, 1214 Vemier, Geneva, Switzerland,
WWW.IS0.0rg.
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ISO 10893-7, Non-destructive testing of steel tubes — Part 7: Digital radiographic testing of the weld
seam of welded steel tubes for the detection of imperfections

ISO 10893-8, Non-destructive testing of steel tubes — Part 8: Automated ulfrasonic testing of seamless
and welded steel tubes for the detection of laminar imperfections

ISO 10893-9, Non-destructive testing of steel tubes — Part 9: Automated ultrasonic testing for the
detection of laminar imperfections in strip/plate used for manufacture of welded steel tubes

ISO 10893-10, Non-destructive testing of steel tubes — Part 10: Automated full peripheral ulirasonic
testing of seamless and welded (except submerged arc welded) steel tubes for the defection of
longitudinal flash and/or transverse imperfections

ISO 10893-11, Non-destructive testing of steel tubes — Part 11: Automated ultrasonic festing of the weld
seam of welded steel tubes for the detection of longitudinal and/or transverse imperfections

ISO 10893-12, Non-destructive testing of steel tubes — Part 12: Automated full peripheral ultrasonic
thickness testing of seamless and welded (except submerged arc welded) steel tubes

ISO 11484, Steel products — Employer’s qualification system for non-destructive testing (NDT) personnel

ISO 11699-1:2008, Non-destructive testing — Industrial radiographic films — Part 1: Classification of film
systems for industrial radiography

ISO 12135, Metallic materials — Unified method of test for the determination of quasistatic fracture
toughness

ISO 12737, Metallic materials — Determination of plane-strain fracture toughness

ISO 13678, Petroleum and natural gas industries — Evaluation and testing of thread compounds for use
with casing, tubing and line pipe

ISO 14284, Steel and iron — Sampling and preparation of samples for the determination of chemical
composition

ISO 15653, Metallic materials—Method of test for the determination of quasistatic fracture foughness of welds

ISO 19232-1:2004, Non-destructive testing — Image quality of radiographs — Part 1: Image quality
indicators (wire type) — Determination of image quality value

ISO 80000-1:2009/Cor 1:2011, Quantities and units — Part 1: General

6
NACE TM0177 , Laboratory Testing of Metals for Resistance to Sulfide Stress Cracking and Stress
Corrosion Cracking in H,S Environments

NACE TMO0284, Standard Test Method — Evaluation of Fipeline and Pressure Vessel Steels for
Resistance to Hydrogen-Induced Cracking

3 Terms, Definitions, Symbols, and Abbreviations
3.1 Terms and Definitions

For the purposes of this specification, the following terms and definitions apply.

B
NACE International, 15835 Park Ten Place, Houston, Texas 77084, hitps:/iwww.nace.org.
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3141
as agreed
Requirement to be as agreed upon by the manufacturer and the purchaser, and specified in the purchase order.

NOTE  Associated, for example, with items covered by 7.2 a).

31.2
as-rolled
Delivery condition without any special rolling and/or heat treatment.

31.3
coil/plate end weld
Weld that joins coil or plate ends together.

314

cold-expanded pipe

Pipe that, while at ambient mill temperature, has received a permanent increase in outside diameter or
circumference throughout its length, by internal hydrostatic pressure in closed dies or by an internal
expanding mechanical device.

3.1.5

cold-sized pipe

Pipe that, after forming (including sizing on EW), while at ambient mill temperature, has received a
permanent increase in outside diameter or circumference for all or part of its length, or permanent
decrease in outside diameter or circumference for all or part of its length.

3.1.6
cold finishing
Cold-working operation (normally cold drawing) with a permanent strain greater than 1.5 %.

NOTE  The amount of permanent strain generally differentiates it from cold expansion and cold sizing.

317
cold forming
Process in which a strip or plate is formed into a pipe without heating.

3.1.8

continuous welding

cw

Process of forming a seam by heating the strip in a furnace and mechanically pressing the formed edges
together, wherein successive coils of strip had been joined together to provide a continuous flow of strip
for the welding mill.

319

COW pipe

combination welded pipe

Tubular product having one or two longitudinal seams or one helical seam, produced by a combination of
gas metal arc and submerged arc welding, wherein the gas metal arc weld bead is not completely
removed by the submerged arc welding passes.

3.1.10

COWH pipe

combination helical welded pipe

Tubular product having one helical seam produced by a combination of gas metal arc and submerged arc
welding, wherein the gas metal arc weld bead is not completely removed by the submerged arc welding
passes.
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3111

COWL pipe

combination longitudinal welded pipe

Tubular product having one or two longitudinal seams produced by a combination of gas metal arc and
submerged arc welding, wherein the gas metal arc weld bead is not completely removed by the
submerged arc welding passes.

3.1.12

COW seam

combination welding seam

Longitudinal or helical seam produced by a combination of gas metal arc and submerged arc welding,
wherein the gas metal arc weld bead is not completely removed by the submerged arc welding passes.

3.1.13

CW pipe

continuous welded pipe

Tubular product having one longitudinal seam produced by continuous welding.

3.1.14

daughter coil

Portion of steel removed via slitting, cutting, or shearing from the mother coil that is used to produce one
or more pieces of pipe.

3.1.15

daughter plate

Portion of steel removed via slitting, cutting, or shearing from the mother plate that is used to produce one
or more pieces of pipe.

3.1.16

defect

Imperfection of a size and/or population density greater than the acceptance criteria specified in this
specification.

3.1.17

electric welded pipe

EW pipe

Tubular product having one longitudinal seam produced by low- or high-frequency electric welding.

3.1.18

electric welded seam

EW seam

Longitudinal seam produced by electric welding.

3.1.19

electric welding

EW

Process of forming a seam by electric resistance welding, wherein the edges to be welded are
mechanically pressed together and the heat for welding is generated by the resistance to flow of electric
current applied by induction or conduction.

3.1.20

flux core arc welding

Welding process that produces melting and coalescence of metals by heating them with an arc between a
continuous filler metal electrode and the work-piece, wherein the arc and molten metal are shielded by a
flux contained within the tubular electrode.

NOTE In some cases, additional shielding is obtained from an externally supplied gas or gas mixture.
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3.1.21

gas metal arc welding

GMAW

Welding process that produces melting and coalescence of metals by heating them with an arc or arcs
between a continuous consumable electrode and the work, wherein the arc and molten metal are
shielded by an externally supplied gas or gas mixture.

NOTE  Contact pressure is not used, and the filler metal is obtained from the electrode.

3.1.22
heat
The metal produced by a single cycle of a batch melting process.

3.1.23

high-frequency welded pipe

HFW pipe

EW pipe produced with a welding current frequency equal to or greater than 70 kHz.

3.1.24

if agreed

Requirement to be as prescribed, or more stringent than is prescribed, if agreed upon by the
manufacturer and the purchaser and specified in the purchase order.

NOTE  Associated, for example, with items covered by 7.2 c).

3.1.25

imperfection

Discontinuity or irregularity in the product wall or on the product surface that is detectable by inspection
methods outlined in this specification.

3.1.26
indication
Evidence obtained by nondestructive inspection.

3.1.27

inspection

Activities, such as measuring, examining, testing, weighing, or gauging one or more characteristics of a
product and comparing the results of such activities with the specified requirements in order to determine
conformity.

3.1.28
instrument standardization
Adjustment of a nondestructive inspection instrument to an arbitrary reference value.

3.1.29
jointer
Two or three lengths of pipe coupled or welded together by the manufacturer.

3.1.30

ladle refining

A post steelmaking secondary process, performed prior to casting to improve the steel quality, of which
some examples may include degassing, desulfurization, and various methods for the removal of
nonmetallic inclusions and for inclusion shape control.
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313
lamination
Internal metal separation that creates layers, generally parallel to the pipe surface.

3.1.32

laser welded pipe

LW pipe

Tubular product having one longitudinal seam produced by laser welding.

3.1.33

laser welding

LW

Process of forming a seam by using a laser-beam keyhole welding technique to produce melting and
coalescence of the edges to be welded, with or without preheating of the edges, wherein shielding is
obtained from an externally supplied gas or gas mixture.

3.1.34

low-frequency electric welded pipe

LFW pipe

EW pipe produced with a welding current frequency less than 70 kHz.

3.1.35

manufacturer

Firm, company, or corporation responsible for making and marking the product in accordance with the
requirements of this specification.

NOTE  The manufacturer is, as applicable, a pipe mill, processor, maker of couplings or threader.

3.1.36

mother coil

Hot-rolled coil of steel processed from a single reheated slab that is used to produce one or more pieces
of pipe.

3.1.37

mother plate

Hot-rolled plate of steel processed from a single reheated slab that is used to produce one or more pieces
of pipe.

3.1.38

nondestructive inspection

nondestructive testing

NDT

Inspection of pipe to reveal imperfections, using radiographic, ultrasonic, or other methods specified in
this specification that do not involve disturbance, stressing, or breaking of the materials.

3.1.39

normalizing formed

Pipe delivery condition resulting from the forming process in which the final deformation is carried out
within a certain temperature range, leading to a material condition equivalent to that obtained after
normalizing, such that the specified mechanical properties would still be met in the event of any
subsequent normalizing.

3.1.40

normalizing rolled

Pipe delivery condition resulting from the rolling process in which the final deformation is carried out within
a certain temperature range, leading to a material condition equivalent to that obtained after normalizing,
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such that the specified mechanical properties would still be met in the event of any subseguent
normalizing.

3141
pipe body
<SMLS pipe> the entire pipe.

3.1.42
pipe body
<Welded pipe> the entire pipe, excluding the weld(s) and heat-affected zone.

3.1.43
pipe grade
Designation of pipe strength level.

NOTE  Chemical composition and/or heat treatment condition of a pipe grade may differ.

3.1.44
pipe mill
Firm, company, or corporation that operates pipe-making facilities.

3.1.45
processor
Firm, company, or corporation that operates facilities capable of heat treating pipe made by a pipe mill.

3.1.46
product analysis
Chemical analysis of the pipe, plate, or coil.

3.1.47
purchaser
Party responsible for both the definition of requirements for a product order and for payment of that order.

3.1.48
quenching and tempering
Heat treatment consisting of quench hardening followed by tempering.

3.1.49

sample

Quantity of material taken from the product to be tested for the purpose of producing one or more test
pieces.

3.1.50

SAW pipe

submerged arc welded pipe

Tubular product having one or two longitudinal seams, or one helical seam, produced by the submerged
arc welding process.

3.1.51

SAWH pipe

submerged arc helical welded pipe

Tubular product having one helical seam produced by the submerged arc welding process.
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3.1.52

SAWL pipe

submerged arc longitudinal welded pipe

Tubular product having one or two longitudinal seams produced by submerged arc welding.

3.1.53

SAW seam

submerged arc welding seam

Longitudinal or helical seam produced by submerged arc welding.

3.1.54

seamless pipe

SMLS pipe

Pipe without a welded seam, produced by a hot forming process, which can be followed by cold sizing or
cold finishing to produce the desired shape, dimensions, and properties.

3.1.55
service condition
Condition of use that is specified by the purchaser in the purchase order.

NOTE In this specification, the terms “sour service” and “offshore service” are service conditions.

3.1.56

shielded metal arc welding

SMAW

Welding process that produces melting and coalescence of metals by heating them with an arc between a
covered metal electrode and the work, wherein the arc and molten metal are shielded by decomposition
of the electrode covering.

NOTE  Contact pressure is not used, and the decomposition is obtained from the electrode.

3.1.57

submerged arc welding

sSaw

Welding process that produces melting and coalescence of metals by heating them with an arc or arcs
between a bare metal consumable electrode or electrodes and the work-piece, wherein the arc and
molten metal are shielded by a blanket of granular flux.

NOTE  Contact pressure is not used, and part or all of the filler metal is obtained from the electrodes.

3.1.58

tack weld

Intermittent or continuous seam weld used to maintain the alignment of the abutting edges until the final
seam weld is produced.

3.1.59

test piece

Part of a sample with specified dimensions, machined or un-machined, brought to a required condition for
submission to a given test.

3.1.60

test unit

Prescribed quantity of pipe that is made to the same specified outside diameter and specified wall
thickness, from coils/plates produced by the same hot rolling practice (as applicable to welded pipe), by
the same pipe-manufacturing process from the same heat and under the same pipe-manufacturing
conditions.
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3.1.61

thermomechanical forming

Hot forming process for manufacture of pipe, in which the final deformation is carried out in a certain
temperature range, leading to a material condition with certain properties that cannot be achieved or
repeated by heat treatment alone, and such deformation is followed by cooling, possibly with increased
cooling rates, with or without tempering, self-tempering included.

CAUTION—Subsequent heating above 580 °C (1075 °F) typically can lower the strength values.

3.1.62

thermomechanical rolled

Pipe delivery condition resulting from the hot rolling process for coil or plate, in which the final deformation
is carried out in a certain temperature range, leading to a material condition with certain properties that
cannot be achieved or repeated by heat treatment alone, and such deformation is followed by cooling,
possibly with increased cooling rates, with or without tempering, self-tempering included.

CAUTION—Subsequent heating above 580 °C (1075 °F) typically can lower the strength values.

3.1.63
undercut
Groove melted into the parent metal adjacent to the weld toe and left unfilled by the deposited weld metal.

3.1.64

unless otherwise agreed

Requirement that applies, unless an alternative requirement is agreed upon between the manufacturer
and the purchaser and specified in the purchase order.

NOTE  Associated, for example, with items covered by 7.2 b)and 7.2 ).

3.1.65

welded pipe

CW, COWH, COWL, EW, HFW, LFW, LW, SAWH, or SAWL pipe

3.2 Symbols

a length of coil/plate end weld

Ay elongation after fracture, expressed in percent and rounded to the nearest percent

Agp breadth diameter of guided bend test mandrel/roll, expressed in millimeters (inches)

A internal cross-sectional area of pipe, expressed in square millimeters (square inches)

Ap cross-sectional area of pipe wall, expressed in square millimeters (square inches)

AR cross-sectional area of end-sealing ram, expressed in square millimeters (square inches)

Axe applicable tensile test piece cross-sectional area, expressed in square millimeters (square
inches)

b specified width of bearing face, expressed in millimeters (inches)

B distance of the die walls or distance of the supports in the guided-bend test, expressed in

millimeters (inches)
C constant, which is dependent upon the system of units used

CEyw carbon equivalent, based on the International Institute of Welding equation
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min
bl
UrL

carbon equivalent, based on the chemical portion of the Ito-Bessyo carbon equivalent
equation

calculated inside diameter of pipe, expressed in millimeters (inches)
manufacturer-designated outside diameter after sizing, expressed in millimeters (inches)
manufacturer-designated outside diameter before sizing, expressed in millimeters (inches)
specified outside diameter of pipe, expressed in millimeters (inches)

tangential dimension from the OD to the intersection of the exposed OD Charpy shoulder and
the end of the specimen, expressed in millimeters (inches)

machined depth from the OD to the Charpy surface at mid-specimen length, expressed in
millimeters (inches)

frequency, expressed in hertz (cycles per second)

full-size Charpy V-notch absorbed energy, expressed in joules (foot-pounds force)
length of pipe, expressed in meters (feet)

specified minimum length, coupling dimension, expressed in millimeters (inches)
hydrostatic test pressure, expressed in megapascals (pounds per square inch)
internal pressure on end-sealing ram, expressed in megapascals (pounds per square inch)
specified diameter of recess coupling dimension, expressed in millimeters (inches)
radius, expressed in millimeters (inches)

radius of the mandrel for the guided bend test, expressed in millimeters (inches)
radius of the die for the guided bend test, expressed in millimeters (inches)

pipe outside radius, expressed in millimeters (inches)

tensile strength, expressed in megapascals (pounds per square inch)

yield strength (0.2 % nonproportional extension), expressed in megapascals (pounds per
square inch)

yield strength (0.5 % total extension), expressed in megapascals (pounds per square inch)
sizing ratio

hoop stress for the hydrostatic test, expressed in megapascals (pounds per square inch)
specified wall thickness of pipe, expressed in millimeters (inches)

minimum permissible wall thickness of pipe, expressed in millimeters (inches)

specified minimum tensile strength, expressed in megapascals (pounds per square inch)
uniform elongation, expressed in percent

transverse ultrasonic velocity, expressed in meters per second (feet per second)

specified outside diameter, coupling dimension, expressed in millimeters (inches)

strain
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A
A

Oh

wavelength, expressed in meters (feet)

mass per unit length of plain-end pipe, expressed in kilograms per meter (pounds per foot)

design hoop stress for the pipeline, expressed in megapascals (pounds per square inch)

3.3 Abbreviations

AP
AlSI
cow
COWH
CcowL
CTOD
CVN
CW
DWT
EDI
EPRG
EW
GMAW
HAZ
HBW
HFW
HIC
HRC
HY
Il
LFW
LW
MT
NDT
PSL
PT
SAW

American Petroleum Institute

American Iron and Steel Institute

combination welding process for pipe during manufacturing
combination helical welding process for pipe during manufacturing
combination longitudinal welding process for pipe during manufacturing
crack tip opening displacement

Charpy V-notch

continuous welding process for pipe during manufacturing
drop-weight tear

electronic data interchange

European Pipeline Research Group

electric resistance or electric induction welding process for pipe during manufacturing
gas metal arc welding

heat-affected zone

Brinell hardness with tungsten ball

high-frequency electric welding process for pipe during manufacturing
hydrogen-induced cracking

Rockwell hardness, C scale

Vickers hardness

image quality indicator

low-frequency electric welding process for pipe during manufacturing
laser welding process for pipe during manufacturing

magnetic particle testing

nondestructive testing

product specification level

penetrant testing

submerged arc welding process for pipe during manufacture
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SAWH submerged arc helical welding process for pipe during manufacture
SAWL submerged arc longitudinal welding process for pipe during manufacture
sl International System of Units

SMAW shielded metal arc welding for pipe during manufacture

SMLS seamless pipe

SsC sulfide stress cracking
swc stepwise cracking

TFL through the flowline
usc United States customary
uT ultrasonic testing

WPQT/PQR welding procedure qualification test record

WPS welding procedure specification
4 Conformity
4.1 Units of Measurement

In this specification, data are expressed in both the International System of Units (Sl) and the United
States customary (USC) units. For a specific order item, only one system of units shall be used, without
combining data expressed in the other system. Data values expressed in Sl and USC units shall not be
combined on the same inspection document or in the same required pipe marking sequence.

Where product is tested and verified against requirements using one measurement system (USC or Sl),
and an inspection document is issued, with data reported in the alternate measurement system units, a
statement shall appear on the inspection document indicating that the data presented were converted
from the measurement system used for the original inspection.

The purchaser shall specify whether data, drawings, and maintenance dimensions of pipe shall be in the
Sl or USC system of measurements. Use of an Sl data sheet indicates that the S| measurements shall be
used. Use of a USC data sheet indicates the USC system of measurements shall be used.

4.2 Rounding

Unless otherwise stated in this specification, to determine conformance with the specified requirements,
observed or calculated values shall be rounded to the nearest unit in the last right-hand place of figures
used in expressing the limiting value, in accordance with 1ISO 80000-1:2009/Cor 1:2011, Annex B, Rule A.

NOTE  For the purposes of this provision, the rounding method of ASTM E29-04 s equivalent to 1SO 80000-1:
2009/Cor 1:2011, Annex B, Rule A.

5 Compliance to This Specification
5.1 Quality

A documented quality system shall be applied to assist compliance with the requirements of this
specification.
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NOTE 1 Documentation of a quality system does not require certification by a third-party certification body; only
the creation or adoption of a written quality system is necessary to meet the requirement of this standard. API defers
to the expertise of responsible guality management personnel to create or adopt the system that best reflects the
need of each company.

NOTE2  There are many existing quality management systems to which personnel can refer to for guidance in the
development of an appropriate quality system, including ISO/TS 29001 [2] and API Q1 [3], which contain provisions
specific to the oil and gas industry, or 1SO 9001 [4], which contains general requirements for quality management
systems that are auditable. This list is not exhaustive and is provided for information only.

A contract can specify that the manufacturer shall be responsible for complying with all of the applicable
requirements of this specification, which may include terms for it to be permissible for the purchaser to

investigate as necessary in order to be assured of compliance by the manufacturer and to reject any
material that does not comply.

5.2 Other Terms and Definitions

For the purposes of this document, the terms and definitions in the following documents, except as given
in 3.1, shall apply:

a) IS0 6929 or ASTM A941 for steel products;
b) API5T1 for imperfection terminology;

c) 1S0404, ISO 10474, or ASTM A370, whichever is applicable, for the types of sampling procedures,
inspection, and inspection documents.

5.3 References to Annexes

For additional requirements or information concerning the manufacturing of line pipe, as referenced, see
the following for:

— PSL 2 manufacturing procedure qualification, see Annex B (normative);
— treating surface imperfections and defects, see Annex C (normative);
— welding repair procedure, see Annex D (normative);

— nondestructive testing (NDT) for nonsour service, or nonoffshore service, or nonlongitudinal plastic
strain capacity, see Annex E (normative);

— PSL 1 coupling requirements, see Annex F (normative);

— PSL 2 ductile fracture propagation resistance, see Annex G (normative);
— PSL 2 pipe for sour service, see Annex H (normative);

— through the flowline (TFL) pipe, see Annex | (normative);

— PSL 2 pipe for offshore service, see Annex J (normative);

— NDT for sour service, offshore service, or longitudinal plastic strain capacity, see Annex K
(normative);

— steel designations, see Annex L (informative);
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— welded jointers, see Annex M (normative);

— PSL 2 pipe for longitudinal plastic strain capacity, see Annex N (normative);

— Monogram licensee additional information (other than Annex A), see Annex O (informative);

— equations for pipe, guided bend, and Charpy V-notch (CVN) test specimens, see Annex P (informative).
6 Pipe Grades and Steel Grades, and Delivery Condition

6.1 Pipe Grades and Steel Grades

6.1.1 The pipe grade for PSL 1 pipe is identical to the steel grade (designated by a steel name) and
shall be as given in Table 1. It consists of an alpha or alphanumeric designation that identifies the
strength level of the pipe and is linked to the chemical composition of the steel.

NOTE1 The designations for Grade A and Grade B do not contain any reference to the specified minimum yield
strength; however, the numerical portion of other designations corresponds with the specified minimum yield strength
in Sl units or with the upward-rounded specified minimum yield strength, expressed in 1000 psi for USC units.

NOTE 2 The suffix “P" indicates that the steel has a specified phosphorus range.

6.1.2 The pipe grade for PSL 2 pipe shall be as given in Table 1 and consists of an alpha or
alphanumeric designation that identifies the strength level of the pipe. The steel name (designating a
steel grade), linked to the chemical composition of the steel, additionally includes a suffix that consists of
a single letter (R, N, Q, or M) that identifies the delivery condition (see Table 3).

NOTE 1 The designation for Grade B does not contain any reference to the specified minimum yield strength; however,
the numerical portion of other designations corresponds with the specified minimum yield strength in Sl units or USC units.

NOTE 2 For sour service, see H.4.1.1.
NOTE 3 For offshore service, see J.4.1.1.
NOTE 4  For pipe requiring longitudinal plastic strain capacity, see N.4.1.1.

6.1.3 Other steel grade designations (steel numbers) that are used in addition to the steel name in
Europe are given for guidance in Table L.1.

6.2 Delivery Condition
6.2.1 For each order item, the delivery condition for PSL 1 pipe shall be at the option of the
manufacturer unless a specific delivery condition is specified in the purchase order. Delivery conditions

for PSL 1 and PSL 2 pipes are given in Table 1 with additional information for PSL 2 pipe in Table 3.

6.2.2 For PSL 2 pipe, the delivery condition shall be in accordance with the purchase order as specified
in the steel name.
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Table 1—Pipe Grade and Steel Grades, and Acceptable Delivery Conditions

Pipe Grade/Steel
PSL Delivery Condition Grade &b
PSL 1 | As-rolled, normalizing rolled, normalized, or normalizing formed L175 or A25
L175P or A25P
L210or A

As-rolled, normalizing rolled, thermomechanical rolled, thermomechanical
formed, normalizing formed, normalized, normalized and tempered:; or, if L2450rB
agreed, quenched and tempered for SMLS pipe only

As-rolled, normalizing rolled, thermomechanical rolled, thermomechanical L290 or X42

formed, normalizing formed, normalized, normalized and tempered or quenched L320 or X46

and tempered
L360 or X52

L390 or X56

L415 or X60

L450 or X65

L485 or X70

PSL2 |As-rolled L245R or BR

L290R or X42R

Normalizing rolled, normalizing formed, normalized, or normalized and tempered L245N or BN

L290N or X42N

L320N or X46N

L3BON or X52N

L390N or X56N

L415N or X60N

Quenched and tempered L2450 or BQ

L290Q or X420

L320Q or X460

L3600 or X52Q

L390Q or X560

L415Q or X600

L4500 ar X650

L485Q or X70Q

L555Q ar X800

L6250 or X00Q ©

LE90Q or X100Q°

Thermomechanical rolled or thermomechanical formed L245M or BM

L290M or X42M

L320M or X46M

L360M or X52M

L390M or XS6M

L415M or X60M
PSL 2

L450M or X65M

L485M or X70M

L555M or X80M

Thermamechanical rolled LEZ25M or X90M

L69S0M or X100M

L830M or X120M

8 For intermediate grades, the steel grade shall be in one of the following formats: (1) the letter L followed by the specified minimum
yield strength in MPa and, for PSL 2 pipe, the letter describing the delivery condition (R, N, Q, or M) consistent with the abave
formats; (2) the letter X followed by & two- or three-digit number equal to the specified minimum yield strength in 1000 psi
rounded down to the nearest integer and, for PSL 2 pipe, the letter describing the delivery condition (R, N, Q, or M) consistent
with the above formats.

B The suffix (R, N, @, or M) for PSL 2 grades belangs ta the steel grade,

& Seamless only,
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7 Information to Be Supplied by the Purchaser

7.1 General Information

The purchase order shall include the following information:

a) quantity (e.g. total mass or total length of pipe);

b) PSL (1or2);

c) type of pipe (see Table 2);

d) reference to API 5L;

e) steel grade (see 6.1, H.4.1.1, or J.4.1.1, whichever is applicable);

f) outside diameter and wall thickness (see 9.11.1.2);

g) length and type of length (random or approximate) (see 9.11.1.3, 9.11.3.3, and Table 12);

h) confirmation of applicability of individual annexes.

7.2 Additional Information
The purchase order shall indicate which of the following provisions apply for the specific order item:

a) Items that are subject to mandatory agreement, if applicable:

1) pipe designation for intermediate grades [see Table 1, footnote a)];

2) chemical composition for intermediate grades (see 9.2.1 and 9.2.2);

3) chemical composition for pipe with + > 25.0 mm (0.984 in.) (see 9.2.3);

4) carbon equivalent limits for PSL 2 pipe in Grade L4 15N or X60N (see Table 5);

5) carbon equivalent limits for PSL 2 pipe in Grade L555Q or X80Q, L625Q or X90Q, and L690Q or
X100Q (see Table 5);

6) carbon equivalent limits for PSL2 SMLS pipe with +> 20.0mm (0.787 in.) [see Table 5,
footnote a)];

7) diameter and out-of-roundness tolerances for pipe with D > 1422 mm (56.000 in.) (see Table 10);

8) diameter and out-of-roundness tolerances for the ends of SMLS pipe with r > 25.0 mm (0.984 in.)
[see Table 10, footnote b)];

8) standard applicable to jointer welds (see M.1.4).
b) Items that apply as prescribed, unless otherwise agreed:
1) range of sizing ratio for cold-expanded pipe (see 8.9.2);

2) equation for sizing ratio (see 8.9.3);
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c)

3) chemical composition limits for PSL 1 pipe [see Table 4, footnotes c), e), and f)];
4) chemical composition limits for PSL 2 pipe [see Table 5, footnotes c), &), f), g), h), i), k), and 1)];

5) yield/tensile ratio for grades L625Q or X80Q, L690 or X100, and L830 or X120 [see Table 7,
footnotes g) and h) or Table J.2, footnotes h) and i)];

6) estimation and reporting of Charpy shear area (see 9.8.2.3);
7) tolerances for random length pipe [see 9.11.3.3 a)];

8) type of thread compound (see 9.12.2.4);

9) type of end face (see 9.12.5.1 or 9.12.5.2);

10) international standard applicable to Charpy testing (see 10.2.3.3, 10.2.4.3, D.2.3.4.2, and
D.2.3.4.3);

11) product analysis method (see 10.2.4.1);

12) alternate method for diameter measurement for D = 508 mm (20.000 in.) (see 10.2.8.1);
13) jointer welding type (see M.1.2);

14) offset of longitudinal pipe weld seams at jointer welds (see M.3.5);

15) repairs in cold-expanded pipe (see C.4.2);

16) alternate image quality indicator (1Ql) type (see E.4.3.1).

Items that apply, if agreed:

1) delivery condition (see 6.2 and Table 1);

2) supply of quenched and tempered PSL 1 Grade L245 or B SMLS pipe (see Table 1);

3) supply of intermediate grades [see Table 2, footnote a)];

4) supply of double-seam SAWL pipe [see Table 2, footnote c));

5) alternative to specified seam heat treatment for PSL 1 pipe (see 8.8.1);

6) supply of SAWH pipe with coil/plate end welds at the pipe ends (see 8.10.3);

7) supply of jointers (see 8.11);

8) CVN impact test temperature lower than 0 °C (32 °F) (see 9.8.2.1, 9.8.2.2,9.8.3, and D.2.3.4.4);

9) CWVN impact test of the pipe body of PSL 2 welded pipe with D < 508 mm (20.000 in.) for shear
fracture area (see 9.8.2.2 and Table 18);

10) CVN impact test of the longitudinal seam weld of PSL 2 HFW pipe (see 9.8.3 and Table 18),

11) drop-weight tear (DWT) test of the pipe body of PSL 2 welded pipe with D = 508 mm (20.000 in.)
(see 9.9.1 and Table 18),
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12) DWT test temperature lower than 0 °C (32 °F) (see 9.9.1);

13) fraction jointers comprising two or three pieces for 12 m (40 ft) nominal or 24 m (80 ft) nominal,
respectively [see 9.11.3.3 ¢), d), and e)];

14) power-tight make-up of couplings (see 9.12.2.3 and 10.2.6.1);

15) special bevel configuration (see 9.12.5.3);

16) removal of outside weld bead at pipe ends of SAW or COW pipe [see 9.13.2.2 e)],
17) weldability data or tests for PSL 2 pipe (see 9.15);

18) type of inspection document for PSL 1 pipe (see 10.1.2.1);

19) manufacturing information for PSL 1 pipe (see 10.1.2.2);

20) alternative type of inspection document for PSL 2 pipe (see 10.1.3.1);

21) use of transverse test pieces for tensile tests of SMLS pipe, not cold-expanded [see Table 20,
footnote c)J;

22) use of the ring expansion test for transverse yield strength determinations [see 10.2.3.2, Table 19
footnote ¢), and Table 20 footnote d)];

23) use of an alternative to macrographic examination (see 10.2.5.2);

24) hardness test during production of EW and LW pipe (see 10.2.5.3);

25) specific condition to be used for hydrostatic tests for threaded and coupled pipe (see 10.2.6.1);

26) alternate hydrotest pressure (see Table 26);

27) use of minimum permissible wall thickness to determine hydrostatic test pressure (see 10.2.6.7);

28) specific method to be used for determining pipe diameter (see 10.2.8.1);

29) use of inside diameter measurements to determine diameter and out-of-roundness for expanded
pipe with D =219.1 mm (8.625in.) and for nonexpanded pipe [see 10.2.8.3 and Table 10,
footnote c];

30) specific method to be used for determining other pipe dimensions (see 10.2.8.7);

31) paint-stenciled markings for couplings (see 11.1.2);

32) additional markings specified by the purchaser (see 11.1.4);

33) dual unit marking [see 11.2.1 &)];

34) specific surface or location for pipe markings [see 11.2.3 b) and 11.2.7 b)];

35) die-stamping or vibro-etching of pipe (see 11.2.4);

36) alternative location for marking the pipe (see 11.2.5);
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37) alternative format for pipe length marking locations (see 11.2.7 a);
38) color identification for pipe (see 11.2.8);

39) multiple grade marking (see 11.4.1);

40) temporary external coating (see 12.1.2);

41) special coating (see 12.1.3);

42) lining (see 12.1.4);

43) manufacturing procedure qualification for PSL 2 pipe, in which case Annex B shall apply (see
B.1.1);

44) radiographic inspection of SAW seam or coil/plate end weld (see Table E.1);

45) nondestructive inspection of PSL 1 SMLS pipe (see E.3.1.2);

46) NDT of EW seam welds after hydrotest [see E.3.1.3 b)];

47) ultrasonic inspection of welded pipe for laminar imperfections at pipe ends (see E.3.2.3);
48) ultrasonic inspection of SMLS pipe for laminar imperfections at pipe ends (see E.3.3.2);
49) radiographic inspection in accordance with E.4;

50) use of both holes and notches in ultrasonic reference standard (see Table E.7);

51) alternative re-inspection technigue for COW seams (see E.5.5.5);

52) ultrasonic inspection for laminar imperfections in the pipe body of EW, SAW, or COW pipe
(see E.8);

53) ultrasonic inspection for laminar imperfections along the coil/plate edges or the weld seam of EW,
SAW, or COW pipe (see E.9);

54) supply of welded couplings on pipe with D = 355.6 mm (14.000 in.) (see F.1.4);

55) application of Annex G to PSL 2 pipe where purchaser shall specify the toughness test
temperature, the minimum energy for each test, and the minimum average energy value required
for the order (see G.2);

56) PSL 2 pipe for sour service, in which case, Annex H shall apply (see H.2);

57) TFL pipe, in which case Annex | shall apply (see 1.2);

58) pipe for offshore service, in which case Annex J shall apply (see J.2);

59) pipe for longitudinal plastic strain capacity, in which case Annex N shall apply when specified
(see N.2);

60) other additional or more stringent requirements;

61) application of the APl Monogram, in which case the requirements of Annex A and Annex O apply.
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8 Manufacturing

8.1 Process of Manufacture

Pipe furnished to this specification shall be manufactured in accordance with the applicable requirements
and limitations given in Tables 2 and 3.

Table 2—Acceptable Process of Manufacture and PSLs

PSL 1 Pipe Grade 2 PSL 2 Pipe Grade @
Typ;.:; Ert | Li7sor | L47P or | L2100r | L245 or a2t oy e X100 to,
A25° | A25Pb A B La85or | = 'ien or X100 L830 or
X70 X120
Type of Pipe
SMLS X X X X X X -
cw X == = — = — =
LFW X - X X X i - -
HFW X = X X X X — —
LW — — = - X — - =
SAWL© == — X X X X X X
SAWH 9 — - X X X X X X
COwL® — — X X X X s s
COWH ¢ — — X X X X — —
Type of Pipe End
Belled end ® X —_ X X X — == —
Plain end X — % X X X X X
E;la&ggiaﬁngoﬁ:ﬁng % - X X - - - -
Threaded end ' X X X X — - — —

2 Intermediate grades are available if agreed, but limited to grades higher than Grade L290 or X42,

b Grades L175, L175P, A25, and A25P are limited to pipe with 12 £141.3 mm (5.563 in.).

¢ Double-seam pipe is available if agreed, but limited to pipe with D 2 914 mm (36.000 in.).

Helical seam pipe is limited to pipe with D 2 114.3 mm (4.500 in.).

® Belled-end pipe is limited to pipe with D s 219.1 mm (8.625 in.) and r < 3.6 mm (0.141 in.).

! Threaded-end pipe is limited to SMLS and longitudinal seam welded pipe with [ < 508 mm (20,000 in.).
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Table 3—Acceptable Manufacturing Routes for PSL 2 Pipe

i g ; Pipe Heat Delivery
Type of Pipe Starting Material Pipe Forming Trsabnont Condition
As-rolled — R
Normalizing forming — N
Normalizing N
SMLS Ingot, bloom, or billet Hot forming Quenching and a
tempering
Mormalizing N
Hot forming and cold -
finishing Quenching and Q
tempering
e ; : Heat treating @ of
Normalizing-rolled coil Cold forming weld area only N
Heat treating @ of M
weld area only
Thermomechgnical-rolled Cold forming Heat treating 2 of
coil weld area and M
stress relieving of
entire pipe
HEW . Normalizing N
Cold forming Quenching and Q
tempering
Cold forming followed by hot
As-rolifed or | reducing under controlled N
thermomechanical-rolled coil |  temperature resulting in .
a normalized condition
Cold forming followed by
thermomechanical forming — M
of pipe
Normalized or normalizing- Cold formin . N
rolled coil or plate 9
As-rolled,
thermomechanical-rolled, . .
normalizing-rolled, or Cold forming Normalizing N
normalized
Thermomechanical-rolled .
coil or plate Cold forming — M
SAW or COW pipe | Quenched and tempered Cold forming o Q
plate
As-rolled,
thermomechanical-rolled, A Quenching and
normalizing-rolled, or Lo torming tempering 2
normalized coil or plate
As-rolled,
thermomechanical-rolled, Normalizing forming . N

normalizing-rolled, or
normalized coil or plate

@ See 8.8 for applicable heat treatments.
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8.2 Processes Requiring Validation

Final operations performed during pipe manufacturing that affect attribute compliance as required in this
specification (except chemical composition and dimensions) shall have their processes validated.

Those processes requiring validation are the following:

a) forseamless, as-rolled pipe: final reheating practice and hot sizing or stretch
reducing; if applicable, upsetting, cold finishing;

b) for seamless, heat-treated pipe: heat treatment;

c) forelectric welded, as-rolled pipe: sizing and seam welding; if applicable, seam heat
treatment and upsetting;

d) for electric welded, heat-treated pipe: seam welding and full-body heat treatment;

e) for SAW and COW pipe, nonexpanded: pipe forming, seam welding, repair welding; if
applicable, heat treatment;

f) for SAW and COW pipe, expanded: pipe forming, seam welding, repair welding,
expansion.

8.3 Starting Material

8.3.1 The supplying steel and rolling mill(s) shall have a documented quality management system.

NOTE 1 Documentation of a quality system does not require certification by a third-party certification body. Only
the creation or adoption of a written quality system is necessary to meet the requirement of this specification. API
defers to the expertise of responsible quality management personnel to create or adopt the system that best reflects
the need of each company.

NOTE 2 There are many existing quality management systems to which personnel can refer for guidance in the
development of an appropriate guality system, including ISO/TS 29001 and API Q1, which contain provisions specific
to the oil and gas industry, or ISO 9001, which contains general requirements for quality management systems that
are auditable. This list is not exhaustive and is provided for information only.

8.3.2 The ingots, blooms, billets, coils, or plates used as starting material for the manufacture of pipe
shall be made from steel made by:

a) basic oxygen process,

b) electric furnace process, or

c) open hearth process only in combination with a ladle refining process.

8.3.3 For PSL 2 pipe, the steel shall be killed and made according to fine grain practice.

8.3.4 The coil or plate used for the manufacture of PSL 2 pipe shall not contain any repair welds.

8.3.5 The width of the coil or plate used for the manufacture of helical seam pipe shall not be less than
0.8 times or more than 3.0 times the specified outside diameter of the pipe.

8.3.6 Any lubricant that contaminates the weld bevel or the surrounding areas shall be removed before
making the longitudinal seam welds of SAWL or COWL pipe or the helical seam welds of SAWH or
COWH pipe.
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8.3.7 For welded pipe with delivery condition M, critical variables of the coil/plate rolling practice (e.g.
reheating, rolling and cooling temperatures, times, and tolerances) shall be defined and controlled to
ensure that the mechanical properties throughout the pipe are suitably uniform considering:

a) coil/plate characteristics and variability,

b) sensitivity of properties to rolling practice,

c) appropriate coil/plate cropping distances, and

d) tensile property changes inherent in pipe forming.

The permissible ranges of critical variables for coil/plate rolling practice shall be documented.

8.3.8 For welded pipe with delivery condition M, the ability of the coil/plate rolling practice to achieve
planned results consistent with 8.3.7 shall be verified as follows.

a) Representative coil/plate and pipe manufacturing trials or historical data of coil/plate and/or pipe
properties and processing conditions that demonstrate, within the ranges permitted by documented
limits of the rolling practice, the consistent achievement of required pipe properties.

b) For grades higher than L360M or X52M, the pipe manufacturer shall conduct or shall have previously
conducted an on-site technical audit of the coil/plate mill and periodic on-site or remote confirmation
that the coil/plate rolling practice continues to achieve the planned results. Coil/plate rolling practice
validation criteria shall be verified as part of the audit.

8.3.9 Hot rolling practice process deviations from the manufacturer's documented limits shall be

qualified through documented practices either in the hot rolled material by mechanical testing to defined
limits and/or in the pipe form by designating that material as a new test unit.

8.4 Tack Welds

8.41 Tack welds shall be made by:

a) semi-automatic submerged arc welding,

b) electric welding,

c) gas metal arc welding (GMAW),

d) flux-cored arc welding,

e) shielded metal arc welding using a low hydrogen electrode, or
f) laser welding.

8.4.2 Tack welds shall be:

a) melted and coalesced into the final weld seam,
b) removed by machining, or

c) treated in accordance with C.2.
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8.5 Weld Seams in COW Pipe

For the production of weld seams in COW pipe, the first pass shall be continuous and made by gas metal
arc welding followed by submerged arc welding, with at least one submerged arc welding pass made on
the inside of the pipe and at least one submerged arc welding pass made on the outside of the pipe,
wherein the gas metal arc weld bead is not completely removed by the submerged arc welding passes.

8.6 Weld Seams in SAW Pipe

For the production of weld seams in SAW pipe, at least one submerged arc welding pass shall be made
on the inside of the pipe and at least one submerged arc welding pass shall be made on the outside of
the pipe.

8.7 Weld Seams in Double-seam Pipe

The seams of double-seam pipe shall be approximately 180° apart.

8.8 Treatment of Weld Seams in EW and LW Pipe

8.8.1 PSL 1 EW Pipe

For grades higher than Grade L290 or X42, the weld seam and the heat-affected zone (HAZ) shall be
heat treated so as to simulate a normalizing heat treatment, except that, if agreed, alternative heat
treatments may be substituted. If such substitutions are made, the manufacturer shall demonstrate the
effectiveness of the method selected using an agreed procedure. Such a procedure may include, but is
not necessarily limited to, hardness testing, microstructural evaluation, or mechanical testing.

For grades equal to or lower than Grade L290 or X42, the weld seam shall be heat treated so as to
simulate a normalizing heat treatment, or the pipe shall be processed in such a manner that no
untempered martensite remains.

8.8.2 LW Pipe and PSL 2 HFW Pipe

For each grade not subjected to quench and temper processing, the weld seam and the entire HAZ shall
be heat treated so as to simulate a normalizing heat treatment.

8.9 Cold Sizing and Cold Expansion

8.9.1 Except as allowed by 8.9.2, the sizing ratio for cold-sized pipe shall not be more than 0.015,
unless:

a) the pipe is subsequently normalized or quenched and tempered, or
b) the entire part of the pipe that is cold sized is subsequently stress relieved.

8.9.2 Unless otherwise agreed, the sizing ratio for cold-expanded pipe shall not be less than 0.003 or
more than 0.015.

8.9.3 Unless otherwise agreed, the sizing ratio, s,, shall be derived using Equation (1):

_ |Da _Dbl

S
D
b

(1)
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where
Dy is the manufacturer-designated outside diameter after sizing, expressed in millimeters
(inches);
Dy is the manufacturer-designated outside diameter before sizing, expressed in millimeters
(inches);

|Dy — Dy| is the absolute value of the outside diameter difference, expressed in millimeters (inches).
8.10 Coil/Plate End Welds
8.10.1 Coil/plate end welds shall not be present in finished longitudinal seam pipe.

8.10.2 For finished helical seam pipe, junctions of coil/plate end welds, and helical seam welds shall be
at least 300 mm (12.0 in.) from the pipe ends.

8.10.3 If agreed, coil/plate end welds in helical seam pipe may be present at the pipe ends, provided that
there is a circumferential separation of at least 150 mm (6.0 in.) between the coil/plate end weld and the
helical seam at the applicable pipe ends.

8.10.4 Coillplate end welds in finished helical seam pipe shall have been:

a) made by submerged arc welding or a combination of submerged-arc welding and GMAW;

b) inspected to the same acceptance criteria as specified for the helical seam weld.

8.11 Jointers

8.11.1 Jointers may be furnished if agreed.

8.11.2 Welded jointers shall be made in accordance with the requirements of Annex M.

8.11.3 No pipe used in making a jointer shall be less than 1.5 m (5.0 ft) long.

8.11.4 Portions of pipe used in the making of jointers shall have passed inspection, including hydrostatic
testing. Alternatively the completed jointer may be hydrostatically tested.

8.12 Heat Treatment
Heat treatments shall be performed in accordance with documented procedures.
8.13 Traceability

8.13.1 For PSL 1 pipe, the manufacturer shall establish and follow documented procedures for
maintaining:

a) the heat identity until each related chemical tests is performed and conformance with the specified
requirements is shown;

b) the test-unit identity until each related mechanical tests is performed and conformance with the
specified requirements is shown.
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8.13.2 For PSL2 pipe, the manufacturer shall establish and follow documented procedures for
maintaining the heat identity and the test-unit identity for such pipe. Such procedures shall provide means
for tracing any length of pipe to the proper test unit and the related chemical and mechanical test results.

9 Acceptance Criteria
9.1 General
9.1.1 The general technical delivery requirements shall be in accordance with 1SO 404.

9.1.2 Pipe manufactured as Grade L415 or X60 or higher shall not be substituted for pipe ordered as
Grade L360 or X52 or a lower grade, without the purchaser's approval.

9.2 Chemical Composition

9.21 For PSL 1 pipe with r < 25.0 mm (0.984 in.), the chemical composition for standard grades shall
be as given in Table 4, and the chemical composition for intermediate grades shall be as agreed, but
consistent with those given in Table 4.

NOTE  Grade L175P or A25P is re-phosphorized and, therefore, has better threading properties than Grade L175
or A25; however, it can be more difficult to bend.

9.22 For PSL 2 pipe with r £ 25.0 mm (0.984 in.), the chemical composition for standard grades shall
be as given in Table 5, and the chemical composition for intermediate grades shall be as agreed, but
consistent with those given in Table 5.

9.2.3 For PSL 1 or PSL 2 pipe with 1> 25.0 mm (0.984 in.), the chemical composition shall be as
agreed, with the requirements of Tables 4 and 5 being amended as appropriate.

9.24 For PSL 2 pipe with a product analysis carbon mass fraction equal to or less than 0.12 %, the
carbon equivalent, CEp_,, shall be determined using Equation (2):

Si Mn Cu Ni Cr Mo V
CEpem = C+om+ o+ b —+7—+5B 2
Pem 30 20 20 60 20 15 10 @)

where the symbols for the chemical elements represent the mass fraction in percent (see Table 5).

If the heat analysis for boron is less than 0.0005 %, then it is not necessary for the product analysis to
include boron, and the boron content may be considered to be zero for the CEp, calculation.

9.2.5 For PSL 2 pipe with a product analysis carbon mass fraction greater than 0.12 %, the carbon
equivalent, CE,;y, shall be determined using Equation (3):

Cr+Mo+V) (Ni
CE||w=C+m+{ r+Mo + ]+( i+Cu)
6 5 15 (3)

where the symbols for the chemical elements represent the mass fraction in percent (see Table 5).



LINE PIPE

29

Table 4—Chemical Composition for PSL 1 Pipe with r = 25.0 mm (0.984 in.)

Mass Fraction, Based on Heat and Product Analyses 29
Steel Grade i)
(Steel Name) & Mn P s v Nb Ti
max £ max b min max max max max max
Seamless Pipe
L175 or A25 0.21 0.60 — 0.030 0.030 — — —
L175P or A25P 0.21 0.60 0.045 0.080 0.030 — — —
L210 or A 0.22 0.90 — 0.030 0.030 — — —
L245 or B 0.28 1.20 — 0.030 0.030 cd cd d
L290 or X42 0.28 1.30 — 0.030 0.030 d d d
L320 or X46 0.28 1.40 — 0.030 0.030 o o d
L360 or X52 0.28 1.40 — 0.030 0.030 d d d
L390 or X56 0.28 1.40 — 0.030 0.030 o o d
L415 or X60 0.28¢ 1.40¢ — 0.030 0.030 f ! !
L450 or X65 0.28¢ 140¢ — 0.030 0.030 J f f
L485 or X70 0.28%¢ 1.40° — 0.030 0.030 f k .
Welded Pipe

L175 or A25 0.21 0.60 — 0.030 0.030 — — —
L175P or A25P 0.21 0.60 0.045 0.080 0.030 — — —
L210 or A 0.22 0.90 — 0.030 0.030 — — —
L245 or B 0.26 1.20 — 0.030 0.030 cd cd d
L290 or X42 0.26 1.30 — 0.030 0.030 d B d
L320 or X46 0.26 1.40 — 0.030 0.030 o 4 d
L360 or X52 0.26 1.40 — 0.030 0.030 d d d
L390 or X56 0.26 1.40 — 0.030 0.030 o 4 d
L415 or X60 0.26% 1.40°¢ — 0.030 0.030 f ¥ I
L450 or X65 0.26% 1.45¢% — 0.030 0.030 f f f
L485 or X70 0.26% 1.65° — 0.030 0.030 f f f

8 Cu < 0.50 %: Ni s 0.50 %; Cr = 0.50 % and Mo s 0.15 %.

b

For each reduction of 0.01 % below the specified maximum concentration for carbon, an increase of 0.05 % above the specified

maximum concentration for Mn is permissible, up to a maximum of 1.65 % for grades = L245 or B, but = L360 or X52; up to a
maximum of 1.75 % for grades > L360 or X52, but < L485 or X70; and up to @ maximum of 2,00 % for Grade L485 or X70.

a o

2 Unless otherwise agreed.

T Unless otherwise agreed, Nb +V + Ti = 0.15 %.

Unless otherwise agreed, Nb + V= 0.06 %.
Nb+V+Tis0.15 %.

9 No deliberate addition of B is permitted and the residual B = 0.001 %.
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Table 5—Chemical Composition for PSL 2 Pipe with 1 £ 25.0 mm (0.984 in.)

Steel Grade Mass Fraction, Based on Heat and Product Analyses Eqi?'::l‘;:lt .
(Steel Name) % max 9% max
c® | si [mne| P | s | v [ N | Ti | other| CEw | CEpom
Seamless and Welded Pipe
L245R or BR 0.24 | 040 | 1.20 | 0.025 | 0.015 c c 0.04 el 043 | 0.25
L290R or X42R 024 | 040 | 120 | 0025 | 0.015 | 0.06 | 0.05 | 0.04 el 043 | 025
L245N or BN 0.24 | 040 | 1.20 | 0.025 | 0.015 c c 0.04 el 043 | 0.25
L290N or X42N 024 | 040 | 120 | 0025 | 0.015 | 0.06 | 0.05 | 0.04 el 043 | 025
L320N or X46N 024 | 040 | 140 | 0.025| 0.015| 0.07 | 0.05 | 004 | 9= | 043 | 025
L360N or X52N 024 | 045 | 140 | 0025 | 0.015| 0.10 | 0.05 | 004 | d& | p43 | 025
L390N or X56M 024 | 045 | 140 | 0025 | 0.015| 0.10' | 0.05 | 0.04 | del | D43 | 025
L415M or X60M 024" | 045" | 140" | 0.025 | 0.015 | 0107 | 0.057 | Q.04f | ah As agreed
L245Q or BQ 018 | 045 | 140 | 0025 | 0.015 | 005 | 0.05 | 0.04 8l 043 | 025
L280Q or X42Q 018 | 045 | 140 | 0.025| 0.015| 005 | 0.05 | 0.04 el 043 | 0.25
L320Q or X460 018 | 0.45 | 140 | 0025 | 0.015| 0.05 | 0.05 | 0.04 e/ 043 | 025
L360Q or X520 018 | 045 | 150 | 0.025 | 0.015 | 0.05 | 0.05 | 0.04 e 043 | 025
L390Q or X560 018 | 045 | 150 | 0025 | 0.015| 007 | 005 | 004 | 98 | 043 | 025
L415QorX60Q | 0,187 | 0457 | 1.707 | 0.025 | 0.015 g g g R 043 | 025
L450Q orX65Q | 0,187 | 0.45' | 1,707 | 0.025 | 0.015 g g g R 043 | 025
L485Qor X70Q | 0187 | 0.457 | 1.807 | 0D.025 | 0.015 ] g g hd 043 | 025
L555Qor X80Q | 0.187 | 0.45' | 1.907 | 0.025 | 0.015 g g g i As agreed
L625Q or X90Q | 0.167 | 0.457 | 1.80 | 0.020 | 0.010 g g g ik As agreed
L690Q or X100Q | 0.16F | 0.45f | 190 | 0.020 | 0.010 g g g ik As agreed
Welded Pipe

L245M or BM 022 | 045 | 120 | 0025 | 0.015 | 0.05 | 0.05 | 0.04 el 043 | 025
L290M or X42M 022 | 045 | 130 | 0.025 | 0.015 | 0.05 | 0.05 | 0.04 el 043 | 025
L320M or X46M 022 | 045 | 1.30 | 0.025| 0.015| 005 | 0.05 | 0.04 el 043 | 0.25
L360M or X52M 022 | 045 | 140 | 0.025| 0.015 d g d 8l 043 | 025
L390M or X56M 022 | 045 | 140 | 0.025| 0.015 d d d Bl 043 | 025
L415Mor X60M | 0127 | D.45f | 160" | 0.025 | 0.015 ] g a i 043 | 025
L450M or XB5M 0127 | o4sf | 160f | 0.025 | 0.015 9 g g h 043 | 025
L485M or X70M 0127 | 0.4sf | 1.70f | 0.025 | 0.015 9 g g hl 043 | 025
L555M or X80M | 0127 | D.45f | 1.85' | 0.025 | 0.015 ] g a it 0437 | 025
LE25M or X90M 0.10 | 055' | 210" | 0.020 | 0.010 g g g W 025
LE90OM or X100M | 0.10 | 0.557 | 2.10' | 0.020 | 0.010 g g g W — 0.25
LB30M or X120M | 0.10 | 0.55' | 210' | 0.020 | 0.010 9 g g Wi 025

4 Based on product analysis, for seamless pipe with ¢ > 20.0 mm (0.787 in.), the CE limits shall be as agreed; the CEjpyy limits
apply if C = 0.12 % and the CEpgm limits apply if C < 0.12 %.

b

For each reduction of 0.01 % below the specified maximum for C, an increase of 0.05 % above the specified maximum for Mn is

permissible, up to a maximum of 1,65 % for grades = L245 or B, but = L360 or X52; up to a maximum of 1.75 % for grades >
L360 or X52, but = L485 or X70; up to a maximum of 2.00 % for grades 2z L485 or X70, but = L555 or XB0; and up to a maximum
of 2.20 % for grades > L555 or X80.

B = 0.004 %.

*= = TFa e a0

Unless otherwise agreed, Nb + W = 0,06 %.
Nb + WV + Ti<0.15 %,
Unless otherwise agreed, Cu < 0.50 %; Ni = 0.30 %; Cr £ 0.30 % and Mo = 0.15 %.
Unless atherwise agreed.
Unless atharwise agreed, Nb +V + Ti= 0.15 %.

Unless otherwise agreed, Cu = 0.50 %:; Ni= 0.50 %; Cr =0.50 % and Mo = 0.50 %.
Unless otherwise agreed, Cu < 0.50 %; Ni = 1.00 %; Cr = 0.50 % and Mo = 0.50 %.

intentional addition of B is permitted and residual B = 0.001 %.

Unless atherwise agreed, Cu = 0.50 %; Ni < 1.00 %; Cr £0.55 % and Mo = 0.80 %.
For PSL 2 pipe grades except those grades to which footnote ) already applies, the following applies: unless otherwise agreed no
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9.3 Tensile Properties
9.3.1 For PSL 1 pipe, the tensile properties shall be as given in Table 6.
9.3.2 For PSL 2 pipe, the tensile properties shall be as given in Table 7.

Table 6—Requirements for the Results of Tensile Tests for PSL 1 Pipe

Weld Seam of EW,
Pipe Body of Seamless and Welded Pipe LW, SAW, and COW
Pipe
Yield Strength @ Tensile Strength ® Elongation Tensile Strength ®
Pipe Grade (on 50 mm or 2 in.)
Ris Ren A R
MPa (psi) MPa (psi) % MPa (psi)
min min min min
L175 or A25 175 (25,400) 310 (45,000) C 310 (45,000)
L175P or A25P 175 (25,400) 310 (45,000) e 310 (45,000)
L210or A 210 (30,500) 335 (48,600) £ 335 (48,600)
L2450r B 245 (35,500) 415 (60,200) 5 415 (60,200)
L290 or X42 290 (42,100) 415 (60,200) i 415 (60,200)
L320 or X46 320 (46,400) 435 (63,100) E 435 (63,100)
L360 or X52 360 (52,200) 460 (66,700) e 460 (66,700)
L390 or X56 390 (56,600) 490 (71,100) G 490 (71,100)
L415 or X60 415 (60,200) 520 (75,400) & 520 (75,400)
L450 or X685 450 (65,300) 535 (77,600) g 535 (77,600)
L485 or X70 485 (70,300) 570 (82,700) € 570 (82,700)

2 For intermediate grades, the difference between the specified minimum tensile strength and the specified minimum yield strength
for the pipe body shall be as given in the table for the next higher grade.

For intermediate grades, the specified minimum tensile strength for the weld seam shall be the same value as was determined for
the pipe body using footnote a).

¢ The specified minimum elongation, 4y, expressed in percent and rounded to the nearest percent, shall be as determined using the
following equation:
0.2

Axc

U 09

Ai=C

where
C is 1940 for calculations using S| units and 625,000 for calculations using USC units;
Axc  is the applicable tensile test piece cross-sectional area, expressed in square millimeters (square inches), as follows:

1) for circular cross-section test pieces, 130 mm® (0.20 in.%) for 12.7 mm (0.500 in.) and 8.9 mm (0.350 in.) diameter
test pieces; 65 mm*(0.10 in.%) for 6.4 mm (0.250 in.) diameter test pieces;

2)  for full-section test pieces, the lesser of a) 485 mm® (0.75in.%) and b) the cross-sectional area of the test piece,
derived using the specified outside diameter and the specified wall thickness of the pipe, rounded to the nearest
10 mm® (0.01 in.”);

3) for strip test pieces, the lesser of a) 485 mm® {0.75 in.%) and b) the cross-sectional area of the test piece, derived
using the specified width of the test piece and the specified wall thickness of the pipe, rounded to the nearest
10 mm? (0.01 in.);

u is the specified minimum tensile strength, expressed in megapascals (pounds per square inch).
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Table 7—Requirements for the Results of Tensile Tests for PSL 2 Pipe

Weld Seam
Pipe Body of Seamless and Welded Pipe i
COW Pipe
Yield Strength @ Tensile Strength # Ratio#¢ | Elongation| Tensile
Pipe Grade gt o {on 50 mm | Strepgth 9
or 2in.)
Rigs Ren Ripslliim Ar Rey
MPa (psi) MPa (psi) % MPa (psi)
mirn max min X max min min
L245R or BR
L245N or BN 245 450 415 655 it : 415
L2450 or BQ (35,500) (65,300)® (60,200) (95,000) ' (60,200)
L245M or BM
L290R or X42R
L290N or X42N 290 495 415 655 0.93 f 415
L2900 or X42Q (42,100) (71,800) (60,200) (95,000) ! (60,200)
L290M or X42M
L3200 or Y4 | 320 525 435 655 093 . 435
Laail ofdets | (48:400) (76,100) (63,100) (95,000) (63,100)
goorpsiaceld I 530 460 760 i 3 460
L360M or X52M (52,200) (76,900) (66,700) (110,200) 3 (66,700)
oy | .m0 545 490 760 ik ; 490
L390M or X56M | (56:600) (79,000) (71,100) | (110,200) (71,100)
U130 orxa0n | 415 565 520 760 083 , 520
et o xmor | (80,200) (81,900) (75,400) | (110,200) (75,400)
L4500 or X650 450 600 535 760 o : 535
L450M or X65M |  (65.300) | (87,000) | (77.600) | (110,200) : (77.600)
L4850 or X70Q 485 635 570 760 Haa : 570
L485M or X70M | (70,300} (92,100) (82,700) | (110,200 ' (82,700
L5550 or X80Q 555 705 825 825 e » 625
L555M or X80M |  (80,500) | (102,300) | (90,600) | (119,700) ' (90,600)
L625M or X90M 625 775 695 915 o : 695
(90,600) | (112,400 | (100,800} | (132,700 : (100,800)
L625Q or X90Q 625 775 695 915 T . B
(90,600) | (112.400) | (100,800) | (132.700) -
LESOM or X100M 690 a40 780 990 0.97h ' 760
(100,100)° | (121,800)® | (110,200) | (143,600) : (110,200)
L690Q or X100Q 690 840 760 090 —_— . B
(100,100)® | (121.800)® | (110,200) | (143,600) -
L830M or X120M 830 1050 915 1145 0.99h % 915
{120,400)° | (152,300)® | (132,700) | (166,100) : {132,700)

8 For intermediate grades, the difference between the specified maximum yield strength and the specified minimum yield strength
shall be as given in the table for the next higher grade, and the difference between the specified minimum tensile strength and the
specified minimum yield strength shall be as given in the table for the next higher grade; for intermediate grades up to Grade
L320 or X46, the teansile strength shall be £ 855 MPa (95,000 psi); for intermediate grades greater than Grade L320 or X46 and
lower than Grade L555 or X80, the tensile strength shall be = 780 MPa (110,200 psi) for intermediate grades higher than
Grade L555 or X80, the maximum permissible tensile strength shall be obtained by interpolation; for 51 units, the calculated value
shall be rounded to the nearest 5 MPa; for USC units, the calculated value shall be rounded to the nearest 100 psi.
For grades > LE25 or X90, Ry 2 applies.
This limit applies for pipe with [ > 323.9 mm (12.750 in.).
For intermediate grades, the specified minimum tensile strength for the weld seam shall be the same value as was determined for
tha pipa body using footnota a).
For pipe requiring longitudinal testing, the maximum yield strength shall be = 495 MPa (71,800 psi).
The specified minimum elongation, Ay, shall be as determined using the following equation:

AE'.Z

Ay =C—=
u 0.9

a o

-

where
[y is 1940 for calculations using S1 units and 625,000 for calculations using USC units;
Ayge  is the applicable tensile tesl piece cross-sectional area, expressed in square millimeters (sguare inches), as follows:
1) for circular cross-section lest pieces, 130 mm? (0.20 in.2) for 12.7 mm (0500 in.) and 8.9 mm (0.350 in.) diameter test
pieces; 65 mm? (0.10 in.2) for 6.4 mm (0.250 in.) diameter test pieces;
2) for full-section test pieces, the lesser of a) 485 mm? (0.75 in.EJ and b) the cross-sectional area of the test piece,
derived using the specified outside diameter and the specified wall thickness of the pipe, rounded to the nearest
10 mm2 (0.01 in.2);
3) for sirip test pieces, the lesser of a) 485 mm? (0.75in.2) and b) the cross-sectional area of the test piece, derved using the
specified width of the test piece and the specified wall thickness of the pipe, rounded to the nearest 10 mm? (0.01 in.2);
v is the specified minimum tensile strength, expressed in megapascals (pounds per square inch).
9 Lower values of Ry s/Ryy, may be specified by agreement.

" For grades > LB25 or X80, App o IRy applies. Lower values of Ry 2 (Ry may be specified by agreement.
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9.4 Hydrostatic Test

9.41
the weld seam or the pipe body.

94.2
jointers were successfully hydrostatically tested prior to the joining operation.

Except as allowed by 9.4.2, the pipe shall withstand the hydrostatic test without leakage through

Jointers need not be hydrostatically tested, provided that the portions of pipe used in making the

9.5 Bend Test

No cracks shall occur in any portion of the test piece, and no opening of the weld shall occur.

NOTE

For bend tests, the weld extends to a distance of 6.4 mm (0.25 in.) on each side of the fusion line.

9.6 Flattening Test

Acceptance criteria for flattening tests shall be as follows.

a)

b)

NOTE 1

EW pipe in grades = L.210 or A and LW pipe with D < 323.9 mm (12.750 in.).

1)

2)

3)

For grades = L415 or X60 with r 2 12.7 mm (0.500 in.), there shall be no opening of the weld
before the distance between the plates is less than 66 % of the original outside diameter. For all
other combinations of pipe grade and specified wall thickness, there shall be no opening of the
weld before the distance between the plates is less than 50 % of the original outside diameter.

For pipe with a D/t > 10, there shall be no cracks or breaks other than in the weld before the
distance between the plates is less than 33 % of the original outside diameter.

There shall be no evidence of lamination or burnt metal during the entire test before opposite
walls of the pipe meet.

EW and CW pipe in Grade L175, L175P, A25, or A25P.

1)

2)

There shall be no opening of the weld before the distance between the plates is less than 75 %
of the original outside diameter.

There shall be no cracks or breaks other than in the weld before the distance between the plates
is less than 60 % of the original outside diameter.

The weld extends to a distance, on each side of the weld line, of 6.4 mm (0.25in.) for D < 60.3 mm

(2.375in.) and 13 mm (0.5 in.) for D 2 60.3 mm (2.375 in.).

NOTE 2

For EW pipe that is processed through a hot-stretch mill and is flattened prior to such treatment, the

original outside diameter is as designated by the manufacturer; for all other cases, the original outside diameter is the
specified outside diameter.

NOTE 3

The term "opening of the weld" includes any cracks, breaks, or tears that become visible during the

flattening test but does not include incipient cracking at the test piece edges.

9.7 Guided-bend Test

9.71

Except as allowed by 9.7.2, the test pieces shall not:



34 APl SPECIFICATION 5L

a) fracture completely;
b) reveal any cracks or ruptures in the weld metal longer than 3.2 mm (0.125 in.), regardless of depth;

c) reveal any cracks or ruptures in the parent metal, HAZ, or fusion line longer than 3.2 mm (0.125in.)
or deeper than 12.5 % of the specified wall thickness.

9.7.2 Cracks that occur at the edges of the test piece during testing shall not be cause for rejection,
provided that they are not longer than 6.4 mm (0.250 in.).

9.8 CVN Impact Test for PSL 2 Pipe
9.8.1 General

9.8.1.1 If subsize test pieces are used, the required minimum average (of a set of three test pieces)
absorbed energy values shall be the required values for full-size test pieces times the ratio of the
specified width of the subsize test piece to the specified width of the full-size test piece, with such derived
values rounded to the nearest joule (foot-pound force).

9.8.1.2 Individual test values for any test piece shall be 2 75 % of the required minimum average (of a
set of three test pieces) absorbed energy values.

9.8.1.3 Tests conducted at temperatures lower than the specified test temperature shall be acceptable
if the applicable requirements for energy absorption and shear fracture area are met at such lower
temperatures.

9.8.2 Pipe Body Tests

9.8.2.1 The minimum average (of a set of three test pieces) absorbed energy for each pipe body test
shall be as given in Table 8, based on full-size test pieces and a test temperature of 0 °C (32 °F) or, if
agreed, a lower test temperature.

NOTE  The energy values specified in Table 8 provide sufficient fracture-initiation resistance for most pipeline
designs.

9.8.2.2 For welded pipe with D < 508 mm (20.000 in.), if agreed, the minimum average (of a set of
three test pieces) shear fracture area for each test shall be at least 85 %, based on a test temperature of
0 °C (32 °F) or, if agreed, a lower test temperature.

NOTE  This percentage of shear fracture area ensures sufficiently ductile fracture at or above the test temperature.
9.8.2.3 If 9.8.2.2 does not apply for the order item, the shear fracture area on the CVN specimen shall

be estimated and reported for information purposes for all grades and sizes of pipe that have been CVN
tested, unless otherwise agreed.
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Table 8—CVN Absorbed Energy Requirements for Pipe Body of PSL 2 Pipe

Specified Outside Full-size CVN Absorbed Energy
Diameter min
D Ky
mm (in.) J (ft-1bf)
Grade
>L4150r | >L4500r | >L4B50r | >L5550r | >L6250r | > L690 or
<L415 or X60 to X65 to X70 to X80 to X90 to X100 to
X60 <L450or | <L4850r | SL5550r | <L6250r | SL690 or | <LB30or
X65 X70 X80 X90 X100 X120
< 508 (20.000) 27 (20) 27 (20) 27 (20) 40 (30) 40 (30) 40 (30) 40 (30)
508 (20.000) to
;62 {3(0_000} ) 27 (20) 27 (20) 27 (20) 40 (30) 40 (30) 40 (30) 40 (30)
> 762 (30.000) to
914 (36.000) 40 (30) 40 (30) 40 (30) 40 (30) 40 (30) 54 (40) 54 (40)
> 914 (36.000) to
1219 (48.000) 40 (30) 40 (30) 40 (30) 40 (30) 40 (30) 54 (40) 68 (50)
>1219 (48.000) to
1422 (56.000) 40 (30) 54 (40) 54 (40) 54 (40) 54 (40) 68 (50) 81 (60)
> 1422 (56.000) to
2134 (84.000) 40 (30) 54 (40) 68 (50) 68 (50) 81 (60) a5 (70) 108 (80)

9.8.3 Pipe Weld and HAZ Tests

The minimum average (of a set of three test pieces) absorbed energy for each pipe weld and HAZ test,
based on full-size test pieces and a test temperature of 0°C (32 °F) or, if agreed, a lower test
temperature, shall be as follows:

a) 27 J (20 ft-Ibf) for pipe with 12 < 1422 mm (56.000 in.) in grades < L555 or X80;

b) 40 J (30 ft-Ibf) for pipe with D = 1422 mm (56.000 in.);

c) 40 J (30 ft-Ibf) for pipe in grades > L555 or X80.

9.9 DWT Test for PSL 2 Welded Pipe

9.9.1 For each test (of a set of two test pieces), the average shear fracture area shall be =z 85 %, based
on a test temperature of 0 °C (32 °F) or, if agreed, a lower test temperature. For wall thickness > 25.4 mm
{(1.000 in.), DWT test acceptance requirements shall be by agreement.

NOTE 1  Such shear-fracture area ensures a sufficiently ductile fracture at or above the test temperature.

NOTE 2 A sufficient combination of shear-fracture area and CVN absorbed energy is an essential pipe-body
property to ensure the avoidance of brittle fracture propagation and the control of ductile fracture propagation in gas
pipelines (see Annex G and Table 20).

9.9.2 Tests conducted at temperatures lower than the specified test temperature shall be acceptable if
the applicable requirements for shear fracture area are met at such lower temperatures.




36 APl SPECIFICATION 5L

9.10 Surface Conditions, Imperfections, and Defects
9.10.1 General

9.10.1.1 All pipe shall be free from defects in the finished condition.
9.10.1.2 All pipe shall be free from cracks, sweats, and leaks.

9.10.1.3 The acceptance criteria for imperfections found by nondestructive inspection shall be in
accordance with Annex E.

9.10.2 Undercuts
Undercuts in SAW and COW pipe shall be investigated, classified, and treated as follows.

a) Undercuts that have a depth £ 0.4 mm (0.016 in.) are acceptable, regardless of length, and shall be
treated in accordance with C.1.

b) Undercuts that have a depth > 0.4 mm (0.016 in.) but = 0.8 mm (0.031 in.) are acceptable provided
they are treated in accordance with C.2 and provided that:

1) their individual lengths are < 0.5y,
2) their individual depths are < 0.1¢, and
3) there are no more than two such undercuts in any 300 mm (12.0 in.) length of weld.

c) Undercuts that exceed the limits specified in item b) shall be classified as defects and shall be treated
in accordance with C.3.

NOTE  Undercuts can best be located visually.
9.10.3 Arc Burns
9.10.3.1 Arc burns shall be classified as defects.

NOTE 1 Arc burns are localized points of surface melting caused by arcing between the electrode or ground and
the pipe surface.

NOTE 2 Contact marks, which are intermittent marks adjacent to the weld line of EW pipe resulting from electrical
contact between the electrodes supplying the welding current and the pipe surface, are treated in accordance with
8.10.7.

9.10.3.2 Arc burns shall be treated in accordance with C.2, C.3 b), or C.3 c), except that they may be
removed by grinding, chipping, or machining, provided that the resultant cavity is thoroughly cleaned and
checked for complete removal of damaged material by etching with a 10 % solution of ammonium
persulfate or a 5 % solution of nital.

9.10.4 Laminations

Laminations or inclusions extending into the face or bevel of the pipe and having a visually determined
length in the circumferential direction > 6.4 mm (0.250 in.) shall be classified as defects. Pipes that
contain such defects shall be rejected or cut back until no such lamination or inclusion is present at the
pipe ends.

9.10.5 Geometric Deviations

9.10.5.1 For other than dents, geometric deviations from the normal cylindrical contour of the pipe (e.g.
flat spots and peaks) that occur as a result of the pipe forming process or manufacturing operations and
that exceed 3.2 mm (0.125 in.) in depth, measured as the gap between the extreme point of the deviation
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and the prolongation of the normal contour of the pipe, shall be considered defects and shall be treated in
accordance with C.3 b) or C.3 c).

9.10.5.2 For dents, the length in any direction shall be < 0.5D and the depth, measured as the gap
between the extreme point of the dent and the prolongation of the normal contour of the pipe, shall not
exceed the following:

a) 3.2 mm (0.125 in.) for cold-formed dents with sharp-bottom gouges;
b) 6.4 mm (0.250 in.) for other dents.

Dents that exceed the specified limits shall be considered defects and shall be treated in accordance with
C.3b)orC.3c).

9.10.6 Hard Spots

Any hard spot larger than 50 mm (2.0 in.) in any direction shall be classified as a defect if its hardness
exceeds 35 HRC, 345 HV10, or 327 HBW, based on individual indentations. Pipes that contain such
defects shall be treated in accordance with C.3 b) or C.3 c).

9.10.7 Other Surface Imperfections
Other surface imperfections found by visual inspection shall be investigated, classified, and treated as follows.

a) Imperfections that have a depth = 0.125r and do not encroach on the minimum permissible wall
thickness shall be classified as acceptable imperfections and shall be treated in accordance with C.1.

b) Imperfections that have a depth > 0.125r and do not encroach on the minimum permissible wall
thickness shall be classified as defects and shall be dressed-out by grinding in accordance with C.2
or shall be treated in accordance with C.3.

c) Imperfections that encroach on the minimum permissible wall thickness shall be classified as defects
and shall be treated in accordance with C.3.

NOTE  “Imperfections that encroach on the minimum permissible wall thickness" implies that the portion of the wall
thickness that is beneath the surface imperfection is less than the minimum permissible wall thickness.

9.11 Dimensions, Mass, and Tolerances

9.111 Dimensions

9.11.1.1 The pipe shall be delivered to the dimensions specified in the purchase order, subject to the
applicable tolerances.

9.11.1.2 The specified outside diameter and specified wall thickness shall be within the applicable
limits given in Table 9.

9.11.1.3 The pipe shall be delivered in random lengths or approximate length, as specified in the
purchase order.

9.11.2 Mass per Unit Length

The mass per unit length, p,, expressed in kilograms per meter (pounds per foot), shall be calculated
using Equation (4):

pr=tD-1)xC (4)

where

D is the specified outside diameter, expressed in millimeters (inches);
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¢+ is the specified wall thickness, expressed in millimeters (inches);

C is 0.02466 for calculations in S| units and 10.69 for calculations in USC units.

For threaded-and-coupled pipe, the weights determined as described above shall conform to the

calculated weights or adjusted calculated weights within the tolerances specified in 9.14,

NOTE

The nominal mass of a pipe is the product of its length and its mass per unit length.

Table 9—Permissible Specified Outside Diameter and Specified Wall Thickness

Specified Outside Diameter
D
mm (in.)

Specified Wall Thickness

Special Light Sizes @

]

mm (in.)

Regular Sizes

> 10.3 (0.405) to < 13.7 (0.540)

> 1.7 (0.068) to < 2.4 (0.094)

2 13.7 (0.540) to < 17.1 (0.675)

=22(0.088)t0=3.0(0.118)

> 17.1 (0.675) to < 21.3 (0.840)

>2.3(0.091) to < 3.2 (0.125)

2 21.3 (0.840) to < 26.7 (1.050)

2 2.1(0.083)to =7.5(0.294)

> 26.7 (1.050) to < 33.4 (1.315)

>2.1(0.083) to < 7.8 (0.308)

2 33.4 (1.315) to < 48.3 (1.900)

=2.1(0.083) to =10.0 (0.394)

> 48.3 (1.900) to < 60.3 (2.375)

=2.1(0.083)to = 12.5(0.492)

> 60.3 (2.375) to < 73.0 (2.875)

22.1(0.083) to < 3.6 (0.141)

>36(0.141) to < 14.2 (0.559)

>73.0 (2.875) to < 88.9 (3.500)

>2.1(0.083) to < 3.6 (0.141)

> 3.6 (0.141) to < 20.0 (0.787)

2 88.9 (3.500) to < 101.6 (4.000)

22.1(0.083) to = 4.0 (0.156)

> 4.0 (0.156) to < 22.0 (0.866)

> 101.6 (4.000) to < 168.3 (6.625)

>2.1(0.083) to < 4.0 (0.156)

> 4.0 (0.156) to < 25.0 (0.984)

2 168.3 (6.625) to < 219.1 (B.625)

22.1(0.083) to =4.0(0.156)

>4.0(0.156) to =40.0 (1.575)

>219.1 (8.625) to < 273.1 (10.750)

>3.2(0.125) to < 4.0 (0.156)

> 4.0 (0.156) to < 40.0 (1.575)

2 273.1 (10.750) to < 323.9 (12.750)

23.6(0.141)to =5.2 (0.203)

>5.2(0.203)to £45.0 (1.771)

>323.9 (12.750) to < 355.6 (14.000)

24.0(0.156) to < 5.6 (0.219)

> 5.6 (0.219) to < 45.0 (1.771)

2 355.6 (14.000) to < 457 (18.000)

24.5(0.177)to < 7.1(0.281)

>7.1(0.281) to £45.0 (1.771)

2 457 (18.000) to < 559 (22.000)

24.8(0.188)to =7.1(0.281)

>7.1(0.281) to <45.0 (1.771)

=559 (22.000) to < 711 (28.000)

2 0.6 (0.219)to = 7.1 (0.281)

>7.1(0.281) to <45.0 (1.771)

2711 (28.000) to < BE64 (34.000)

25.6(0.219)to = 7.1 (0.281)

>7.1(0.281) to < 52.0 (2.050)

= 864 (34.000) to < 965 (38.000)

2 5.6 (0.219) to = 52.0 (2.050)

2965 (38.000) to < 1422 (56.000)

= 6.4 (0.250) to = 52.0 (2.050)

2 1422 (56.000) to < 1829 (72.000)

2 9.5 (0.375) to = 52.0 (2.050)

2 1829 (72.000) to < 2134 (84.000)

2 10.3 (0.406) to = 52.0 (2.050)

ASME B36.10M (8],

NOTE Standardized values for specified outside diameter and specified wall thickness of pipe are given in ISO 4200 Ml and

3 Pipe having the combination of specified outside diameter and specified wall thickness is defined as special light size pipe;
other combinations given in this table are defined as regular size pipe.
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9.11.3 Tolerances for Diameter, Wall Thickness, Length, and Straightness

9.11.3.1 Except as allowed by C.2.3, the diameter and out-of-roundness shall be within the tolerances
given in Table 10 (see 10.2.8.2).

9.11.3.2 The tolerances for wall thickness shall be as given in Table 11.

Table 10—Tolerances for Diameter and Out-of-roundness

Specified Diameter Tolerances ¢ Out-of-roundness Tolerances
Outside mm (in.) mm (in.)
U'BT“” Pipe Except the End @ Pipe End 2.0¢ Pipe Except Pipe
j( - SMLS Pipe | Welded Pipe | SMLS Pipe | Welded Pipe | the End? End2be
mm {in.
<60.3 (2.375) ~0.8(0.031)to +0.4 (0.016) | -0.8(0.031)t0+0.4(0.016) | 1.2(0.048) | 0.9(0.036)
0.020D for 0.0150 for
60.3 (2.375) Eg?ﬁ; ££?5:
= 60, : to t !
168.3 (6.625) H0.0073D H4.0.018) 15:+1.6 (0.063) by agreement | by agreement
D
fcI'T>T5 for?}?ﬁ-
+0.0075D, but
> 168.3 (6.625) to 9 +0.005D,
610 (24.000) £00075D | manmm e | but maximum of +16 (0.063) | @920 B036D
0.015D, 0.01D,
but maximum | but maximum
of 15 (0.6) of 13 (0.5)
+0.005D, D D
T et +001D | butmaximum | +2.0(0.079) | +16(0.063) | for - <75: | for —<75;
(56.000) of +4.0 (0.160) ! !
e et by agreement | by agreement
for£>75 for?}?S
i
= 1422 (56.000) As agreed
a

The pipe end includes a length of 100 mm (4.0 in.) at each of the pipe extremities.

B For SMLS pipe, the tolerances apply for ¢ = 25.0 mm (0.984 in.), and the tolerances for thicker pipe shall be as agreed.

¢ For expanded pipe with 0 2 219.1 mm (8.625 in.) and for nonexpanded pipe, the diameter tolerance and the out-of-roundness
tolerance may be determined using the calculated inside diameter (the specified outside diameter minus two times the specified
wall thickness) or measured inside diameter rather than the specified outside diameter (see 10.2.8.3).

circumferential plane divided by pi (x).

For determining compliance to diameter tolerances, the pipe diameter is defined as the circumference of the pipe in any
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Table 11—Tolerances for Wall Thickness

Wall Thickness Tolerances
!
mm (in.) mm (in.}
SMLS Pipe "
+0.6 (0.024)
<4.0(0.157)
-0.5(0.020)
+0.150¢
>4.0(0.157) to < 25.0 (0.984)
—0.125¢
+3.7 (0.1486) or +0.1¢, whichever is the greater
225.0 (0.984)
-3.0 (0.120) or =0.11, whichever is the greater
Welded Pipe &4
= 5.0 (0.197) + 0.5 (0.020)
>5.0(0.197) to < 15.0 (0.591) +0.1¢
=15.0 (0.591) + 1.5 (0.060)

2 |If the purchase order specifies a minus tolerance for wall thickness smaller than the applicable value given in this table, the plus
tolerance for wall thickness shall be increased by an amount sufficient to maintain the applicable tolerance range.

b For pipe with D 2 355.6 mm (14.000 in.) and ¢ 2 25.0 mm (0.984 in.), the wall thickness tolerance locally may exceed the plus
tolerance for wall thickness by an additional 0.05:, provided that the plus tolerance for mass (see 9.14) is not exceeded.

€ The plus tolerance for wall thickness does not apply to the weld area.

d See 9.13.2 for additional restrictions.

9.11.3.3 The tolerances for length shall be as follows.
a) Unless otherwise agreed, random lengths shall be delivered within the tolerances given in Table 12.
b) Approximate lengths shall be delivered within a tolerance of + 500 mm (20 in.).

c) |If the supply of jointers is agreed, jointers comprising two pieces welded together to make a length
shorter than 15.0 m (49.2 ft) may be furnished to a maximum of 5 % of the order item, or as agreed.

d) |If the supply of jointers is agreed, jointers comprising two pieces welded together to make a length
15.0 m (49.2 ft) or longer may be furnished for the entire order item or any portion thereof.

e) If the supply of jointers is agreed, jointers comprising three pieces welded together to make a length
15.0 m (49.2 ft) or longer may be furnished to a maximum of 5 % of the order item, or as agreed.
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Table 12—Tolerances for Random Length Pipe

Raé‘:;g'ﬂ';;gﬁ‘h Minimum Length Mi“ff;‘:‘g:cﬁ"g::g‘: l't':ggth Maximum Length
m (ft) m (ft) m (ft) m (ft)
Threaded-and-coupled Pipe
6 (20) 4.88 (16.0) 5.33(17.5) 6.86 (22.5)
9 (30) 4.11 (13.5) 8.00 (26.2) 10.29 (33.8)
12 (40) 6.71(22.0) 10.67 (35.0) 13.72 (45.0)
Plain-end Pipe

6 (20) 2.74 (9.0) 5.33 (17.5) 6.86 (22.5)
9 (30) 4.11 (13.5) 8.00 (26.2) 10.29 (33.8)
12 (40) 4.27 (14.0) 10.67 (35.0) 13.72 (45.0)
15 (50) 5.33 (17.5) 13.35(43.8) 16.76 (55.0)
18 (60) 6.40 (21.0) 16.00 (52.5) 19.81 (65.0)
24 (80) 8.53 (28.0) 21.34 (70.0) 25.91 (85.0)

9.11.3.4 The tolerances for straightness shall be as follows.

a) The total deviation from a straight line, over the entire pipe length, shall be = 0.2 % of the pipe length,

as shown in Figure 1.

b) The local deviation from a straight line in the 1.5 m (5.0 ft) portion at each pipe end shall be < 3.2 mm
(0.125 in.), as shown in Figure 2.

0,002 L

-

Key
1 taut string or wire
2 pipe

Figure 1—Measuring Full-length Straightness
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1
\ 1.8 m (6.0 ft)
2
L
.
S
=y
E
™
v 2
1.5m (5.0 ft) i
Key
1 straight line
2 pipe

Figure 2—Measuring End Straightness

9.12 Finish of Pipe Ends
9.12.1 General

9.12.1.1 Grade L175P or A25P PSL 1 pipe shall be furnished with threaded ends; other grades of PSL 1
pipe shall be furnished with plain ends, unless another acceptable end finish (see Table 2) is specified in
the purchase order.

9.12.1.2 PSL 2 pipe shall be furnished with plain ends.
9.12.1.3 Pipe ends shall be free from burrs.
9.12.2 Threaded Ends (PSL 1 Only)

9.12.21 Threaded ends shall conform to the threading, thread inspection, and gauging requirements of
API 5B.

9.12.2.2 One end of each length of threaded pipe shall be provided with a coupling conforming to the
requirements of Annex F, and the other end shall be provided with thread protection conforming to the
requirements of 12.2.

9.12.2.3 Couplings shall be screwed onto the pipe handling-tight or, if agreed, power-tight.

NOTE  “Handling-tight” means sufficiently tight that the coupling cannot be removed without using a wrench; the
purpose of making up couplings handling-tight is to facilitate removal of the couplings for cleaning and inspecting
threads and applying fresh thread compound before laying the pipe; this procedure has been found necessary to
prevent thread leakage, especially in gas pipelines, because manufacturer-applied couplings made up power-tight,
although leak proof at the time of make-up, might not always remain so after transportation, handling, and laying.

9.12.2.4 Before making up the joint, a thread compound that meets the performance objectives in API
5A3 or 1SO 13678 shall be applied to cover the full surface of either the coupling or the pipe engaged
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threads. The exposed threads shall be coated with this thread compound or a storage compound of
distinct color. Unless otherwise agreed, the choice of thread compound is at the option of the
manufacturer. Whichever compound is used, it shall be applied to a surface that is clean and reasonably
free of moisture and cutting fluids.

9.12.3 Belled Ends (PSL 1 Only)

9.12.3.1 Belled-end pipe shall be furnished with one end belled in accordance with the configuration and
dimensions specified in the purchase order.

9.12.3.2 Belled ends shall be visually inspected for conformance with 9.10.
9.12.4 Ends Prepared for Special Couplings (PSL 1 Only)

9.12.41 Where applicable, pipe shall be furnished with both ends prepared for use with special
couplings, with the configuration and dimensions as specified in the purchase order.

9.12.4.2 The pipe shall be sufficiently free from indentations, projections, and roll marks for a distance of
at least 200 mm (8.0 in.) from each pipe end in order to permit proper make-up of the couplings.

9.12.5 Plain Ends

9.12.5.1 Unless otherwise agreed, the end faces of plain-end pipe with + £ 3.2 mm (0.125 in.) shall be
square cut.

9.12.5.2 Unless otherwise agreed, the end faces of plain-end pipe with > 3.2 mm (0.125 in.) shall be

beveled for welding. Except as allowed by 9.12.5.3, the angle of the bevel, measured from a line drawn
perpendicular to the axis of the pipe, shall be 30° with a tolerance of +3:, and the width of the root face of

the bevel shall be 1.6 mm (0.063 in.), with a tolerance of + 0.8 mm (0.031 in.).
9.12.5.3 If agreed, other bevel preparations may be furnished, for example on the basis of 1ISO 6761 [°],

9.12.5.4 Where internal machining or grinding is carried out in SMLS pipe, the angle of the internal
taper, measured from the longitudinal axis, shall not exceed the applicable value given in Table 13.

9.12.5.5 For the removal of an internal burr on welded pipe D > 114.3 mm (4.500 in.), the internal taper,
as measured from the longitudinal axis, shall be no greater than 7.0°.

Table 13—Maximum Angle of Internal Taper for SMLS Pipe

Specified Wall Thickness Maximum Angle of Taper
!
mm ({in.) degrees
<10.5(0.413) 7.0
10.5 (0.413) to < 14.0 (0.551) 9.5
14.0 (0.551) to < 17.0 (0.669) 11.0
= 17.0 (0.669) 14.0

9.12.6 End Squareness

9.12.6.1 End squareness is defined as square to the end of the pipe.



44 APl SPECIFICATION 5L

9.12.6.1.1 For pipe outside diameters 610 mm (24 in.) and larger, end squareness is measured over the
last 610 mm (24 in.) from the pipe end.

9.12.6.1.2 For pipe outside diameters less than 610 mm (24 in.), end squareness is measured from the
pipe end over a distance selected by the manufacturer between one pipe diameter and 610 mm (24 in.).

9.12.6.2 End squareness may be measured by any technique that is demonstrated to properly
determine the out-of-squareness.

If a fixed square is used to measure the out-of-squareness, the pipe body leg length shall be the distance
established in 9.12.6.1.1 or 9.12.6.1.2 or 305 mm (12 in.), whichever is greater. The pipe end leg length
shall be at least the diameter of the pipe OD being measured, as shown in Figure 3.

9.12.6.3 The out-of-squareness, as shown in Figure 3, shall be £ 1.6 mm (0.063 in.). The out-of-
squareness is measured as the gap between the end of the pipe and the pipe end leg.

Pipe Body Leg

Pipe End
Leg

Figure 3—Reference When Using a Fixed Square Measurement

9.13 Tolerances for the Weld Seam
9.13.1 Radial Offset of Strip/Plate Edges

For EW and LW pipe, the radial offset of the strip/plate edges [see Figure 4 a)] shall not cause the
remaining wall thickness at the weld to be less than the minimum permissible wall thickness.

For SAW and COW pipe, the radial offset of the strip/plate edges [see Figure 4 b) or Figure 4 c),
whichever is applicable] shall not exceed the applicable value given in Table 14.

o

Key
1 remaining wall thickness at the weld

a) Radial offset of strip/plate edges of EW and LW pipe
Figure 4—Dimensional Deviations of the Weld Seam
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Key

1 outside radial offset

2 height of outside weld bead
3 height of inside weld bead
4 inside radial offset

b) Radial offset of strip/plate edges and height of weld beads of SAW pipe

o

Key

1 outside radial offset

2 height of outside weld bead
3 height of inside weld bead
4  inside radial offset

c) Radial offset of strip/plate edges and height of weld beads of COW pipe

1

Key

Mi, Mz midpoints of two parallel lines across the weld bead that are parallel to the tangent of the pipe surface and
cross the intersections of the internal and external weld bead fusion lines

1 misalignment distance, which is the distance between two lines through points My and M; but perpendicular to
the tangent of the pipe surface

d) Misalignment of weld beads of SAW pipe

Key
1 misalignment

e) Misalignment of weld beads of COW pipe

Figure 4—Dimensional Deviations of the Weld Seam (continued)
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Table 14—Maximum Permissible Radial Offset for SAW and COW Pipe

Specified Wall Thickness Maximum Permissible Radial Offset 2
t
mm (in.) mm (in.)
= 15.0 (0.590) 1.5 (0.060)
>15.0 (0.590) to 25.0 (0.984) 0.1¢
> 25.0(0.984) 2.5 (0.098)

2 These limits apply also to strip/plate end welds.

9.13.2 Height of the Flash or Weld Bead/Reinforcement

9.13.2.1 For EW and LW pipe, the following shall apply.

a)
b)
c)

d)

The outside flash shall be trimmed to an essentially flush condition.
The inside flash shall not extend above the contour of the pipe by more than 1.5 mm (0.060 in.).
The wall thickness at the trim shall not be less than the minimum permissible wall thickness.

The depth of groove resulting from trimming the internal flash shall not exceed the applicable value
given in Table 15.

Table 15—Maximum Permissible Depth of Groove for EW and LW Pipe

Specified Wall Thickness
t

Maximum Permissible Depth of Groove 2

mm (in.) mm (in.)
< 4.0 (0.156) 0.10¢
= 4.0 (0.156) to 8.0 (0.312) 0.40 (0.016)
> 8.0(0.312) 0.05¢

# The depth of groove is the difference between the wall thickness, that is 25 mm (1in.) or as close
to that measurement as possible, from the weld line and the minimum wall thickness at the trim.

9.13.2.2 For SAW and COW pipe, the following shall apply.

a)

b)

c)

d)

Except at undercuts, the crown surfaces of the as-deposited inside and outside weld beads shall not
be below the adjacent pipe surface.

Weld beads shall blend in smoothly with the adjacent pipe surface.

For a distance of at least 100 mm (4.0 in.) from each pipe end, the inside weld bead shall be removed
by grinding such that it does not extend above the adjacent pipe surface by more than 0.5 mm
(0.020 in.). For the remainder of the pipe, the inside weld bead shall not extend above the adjacent
pipe surface by more than the applicable value given in Table 16.

The outside weld bead shall not extend above the adjacent pipe surface by more than the applicable
value given in Table 16.
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e) |If agreed, for a distance of at least 150 mm (6.0 in.) from each pipe end, the outside weld bead shall
be removed by grinding such that it does not extend above the adjacent pipe surface by more than
0.5 mm (0.020 in.).

Table 16—Maximum Permissible Weld Bead Height for SAW and COW Pipe (Except at Pipe Ends)

Specified Wall Thickness Weld Bead Height
i mm (in.)

Internal Bead External Bead
<13.0(0.512) 3.5 (0.138) 3.5(0.138)
> 13.0 (0.512) 3.5 (0.138) 4.5(0.177)

8 At the option of the manufacturer, weld beads higher than permitted may be ground to acceptable heights,

9.13.3 Misalignment of the Weld Beads of SAW and COW Pipe

Misalignment of the weld beads of SAW pipe [see Figure 4 d)] and COW pipe [see Figure 4 &)] shall not be
cause for rejection if it is within the limits that follow and provided that complete penetration and complete
fusion have been achieved, as indicated by nondestructive inspection. The maximum misalignment of the
weld beads shall not exceed 3 mm (0.1 in.) for pipe with specified wall thickness r < 20 mm (0.8 in.) or 4 mm
(0.16 in.) for pipe with specified wall thickness > 20 mm (0.8 in.).

9.14 Tolerances for Mass
9.14.1 Except as allowed by 9.14.2, the mass of each individual pipe shall not deviate from its nominal

mass, as determined by multiplying its length by its mass per unit length (see 9.11.2), by more than the
following:

a) for special light size pipe (see Table 9): +100% .
5.0%

b) for pipe in Grade L175, L175P, A25, and A25P: % :

c) for all other pipes: +10.0%
35%

9.14.2 |If the purchase order specifies a minus tolerance for wall thickness smaller than the applicable
value given in Table 11, the plus tolerance for mass shall be increased by a percentage equivalent to the
applicable percentage reduction of the minus tolerance for wall thickness.

9.14.3 For each order item with a mass of 18 tonnes (20 ton) or more, the mass of the order item shall
not deviate from its nominal mass, determined by multiplying the total length of pipe in the order item by
its mass per unit length (see 9.11.2), by more than the following:

a) forgrades L175, L175P, A25, and A25P: -3.5%;

b) for all other grades: -1.75 %.
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9.15 Weldability of PSL 2 Pipe

If agreed, the manufacturer shall supply weldability data for the type of steel concerned or perform
weldability tests, for which the details for carrying out the tests and the acceptance criteria shall be as
specified in the purchase order.

The requirements for the chemical composition of the steels and, in particular, the limiting values of
CEp., and CE,y (see Table 5, Table H.1, or Table J.1, whichever is applicable) have been selected to

facilitate weldability; however, account should be taken of the fact that the behavior of the steel during
and after welding is dependent not only on the steel composition, but also on the welding consumables
used and the conditions of preparing for, and carrying out, welding.

10 Inspection

10.1 Types of Inspection and Inspection Documents
10.1.1 General

10.1.1.1 Compliance with the requirements of the purchase order shall be checked by specific
inspection in accordance with 1ISO 10474.

NOTE 1 InISO 10474, “specific inspection” is referred to as "specific inspection and testing.”
NOTE 2 For the purpose of this provision, EN 10204 is equivalent to ISO 10474.

NOTE3 The term “inspection documents” as used in 10.1.2 and 10.1.3 is equivalent to, and interchangeable with,
the term “material test reports.”

10.1.1.2 Inspection documents shall be in printed form or in electronic form as an electronic data
interchange (EDI) transmission that conforms to any EDI agreement between the purchaser and the
manufacturer.

10.1.2 Inspection Documents for PSL 1 Pipe

10.1.2.1 If agreed, an Inspection Certificate 3.1.A, 3.1.B, or 3.1.C in accordance with ISO 10474:1991 or
an Inspection Certificate 3.1 or 3.2 in accordance with EN 10204:2004 shall be issued.

10.1.2.2 If supply of an inspection document is agreed, the following information, as applicable, shall be
provided for each order item:

a) specified outside diameter, specified wall thickness, PSL, type of pipe, pipe grade, and the delivery
condition;

b) chemical composition (heat and product);
c) tensile test results and the type, size, location, and orientation of the test pieces;
d) specified minimum hydrostatic test pressure and specified test duration;

e) for welded pipe, the method of nondestructive weld inspection (radiological, ultrasonic, or
electromagnetic) used and the type and size of reference indicator or 1QI used:;

f) for SMLS pipe, the method of nondestructive inspection (ultrasonic, electromagnetic, or magnetic
particle) used and the type and size of the reference indicator used;
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g) for EW and LW pipe, the minimum temperature for heat treatment of the weld seam or “no heat
treatment” if no heat treatment was performed;

h) results of any supplementary testing specified in the purchase order;

i) for pipe with welded jointer, coupled and/or TFL pipe certification that the product meets the
requirements of Annexes M , F, and/or |, as applicable;

j) name and location of facilities used for pipe manufacturing, plate/coil rolling, and steelmaking.

10.1.3 Inspection Documents for PSL 2 Pipe

10.1.3.1 The manufacturer shall issue an Inspection Certificate 3.1.B in accordance with
ISO 10474:1991 or an Inspection Certificate 3.1 in accordance with EN 10204:2004. Alternatively, if
specified in the purchase order, an Inspection Certificate 3.1.A or 3.1.C in accordance with
ISO 10474:1991 or an Inspection Certificate 3.2 in accordance with EN 10204:2004 shall be issued.

10.1.3.2 The following information, as applicable, shall be provided for each order item:

a) specified outside diameter, specified wall thickness, pipe grade, PSL, type of pipe, and the delivery
condition;

b) chemical composition (heat and product) and carbon equivalent (product analysis and acceptance
criterion);

c) tensile test results and the type, size, location, and orientation of the test pieces;

d) CWVN impact test results; the size, orientation, and location of the test pieces; the test temperature;
and the acceptance criteria for the specific test piece sizes used;

e) for welded pipe, DWT test results (individual and average test results for each test);
f) specified minimum hydrostatic test pressure and specified test duration;

g) for welded pipe, the method of nondestructive weld inspection (radioclogical, ultrasonic, or
electromagnetic) used and the type and size of reference indicator or 1Ql used;

h) for SMLS pipe, the method of nondestructive inspection (ultrasonic, electromagnetic, or magnetic
particle) used and the type and size of the reference indicator used,;

i) for HFW pipe, the minimum temperature for heat treatment of the weld seam;

j) for pipe with welded jointer and/or TFL pipe, certification that the product meets the requirements of
Annexes M and/or |, as applicable;

k) name and location of facilities used for pipe manufacturing, plate/coil rolling, and steelmaking;
I) results of any supplementary testing specified in the purchase order.

10.2 Specific Inspection

10.2.1 Inspection Frequency

10.2.1.1 For PSL 1 pipe, the inspection frequency shall be as given in Table 17.

10.2.1.2 For PSL 2 pipe, the inspection frequency shall be as given in Table 18.
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Table 17—Inspection Frequency for PSL 1 Pipe
MNo Type of Inspection Type of Pipe Frequency of Inspection ©
1 Heat analysis All pipe One analysis per heat of steel
) SMLS, CW, LFW, HFW, LW, Two analyses per heat of steel (taken from
£ Product analysis SAW, or COW saparate product items)
Tensile testing of the pipe body of Y
3 | welded pipe with [ < 48.3 mm CW, LFW, or HFW c;”ca peartest unit. " of rod mote: lian20: tonnes
{1.900 in.}, in Grade L175 or A25 (28 tons} of pipe
Tensile testing of the pipe body of
4 welded pipe with D = 48.3 mm cw Once per test unit ® of not more than 25 tonnes
{1.900 in.), in Grade L175P or A25P (28 tons) of pipe
Tensile testing of the pipe body of 4
5 | welded pipe with D > 48.3 mm CW, LFW, or HFW g‘;ﬁirf:}rof“i =i of not more than 50 tonnes
{1.900 in.), in Grade L175 or A25 L
Tensile testing of the pipe body of i
& | welded pipe with D > 48.3 mm cw Fsgc;pe}ré?sl_ uenllof not more than 50 tonnes
{1.900 in.}, in Grade L175P or A25P na o e
; | Tensile testing of the pipe body of SMLS Once per test unit of pipe with the same cold-
soamlass pipa axpansion ratio @
Tensile testing of the pipe body of < ; :
8 | welded pipe in grades higher then ::‘B::'\a' HFW, LW, SAW, or Once pgrlast_unlt of pipe with the same cold-
Grade L175 or A25 expansion ratio ®
Tensile testing of the longitudinal or Once per test unit of pipe with the same cold-
9 | helical seam weld of welded pipe with ngw HEG P, S pe' . abc i
0= 219.1 mm (8.625in.) expansion ratio
Tensile lesting of the colipiate end At least once per 50 coil/plate end welds from pi
10 | weld of welded pipe with D = SAWH or COWH e ] Pipe
219.1 mm (B.625 in.} with the same cold-expansion ratio =™
Bend testing of the longitudinal seam
weld of welded pipe with 0 < 48.3 mm Once per test unit of not more than 25 tonnes
M| (1.900in.), in Grade L175, L175P., SO, LEW,: or HFW (28 tons) of pipe
AZ5, or AZSP
Bend testing of the longitudinal seam
weld of welded pipe with 48.3 mm Once per test unit of not more than 50 tonnes
12 | (1900in)< D603 mm (2.3750n,), | CW- LFW. or HFW (55 tons) of pipe
in Grade L175, L175P, A25. or A25P
13 Guideld-bend testing of the Inngitludinal SAW or COW Once per test unit of not more than 50 lengths of
or helical seam weld of welded pipe pipe of the same grade
Guided-bend testing of the coil/plate Al least once per 50 coil/plate end welds from pipe
14 : WH or COWH
end weld of welded pipe SAWH or CO with the same cold expansion ratio 369
Guided-bend testing of the longitudinal .
15 | smam weld of welded pipe with 0 = LW Oncy Dfpf;'“ st “‘ﬁ":" more then 50 langthe of
323.9 mm (12.750 in.) PIPC T B e
16 | Flattening test of welded pipe CW, LFW, HFW, or LW As shown in Figure 8
17 Hardness testing of hard spols in cold- | LFW, HFW, LW, SAW, or Any hard spot exceeding 50 mm (2.0 in.) in any
formed welded pipa COow direction
; : SMLS, CW, LFW, HFW, LW, :
18 | Hydrostatic testing SAW, or COW Each pipe
At least once per operating shift plus whenever
Moo esng of e Y St tonsos ors iotn
19 I:r;!%r::’dlr_lal or helical seam weld of SAW or COW beginning of the production of each combination
PP of specified outside diameter and specified wall
thickness
At least once per operating shift plus whenever
. : , changes of grade. specified outside diameter or
20 | Mostogapno esing e | LW orHet oxsuing k| SoCR ks e mae: s v
excursions fram operating heat treatment
conditions are encounterad
21 | Visual inspection gr\l&sc?go!@m i Each pipe, except as allowed by 10.2.7.2
Al least once per 4 h per operating shift plus
22 | Pipe diameter and out-of-roundness gr;s'o?gébfw' HFW, LW, whenever any change of pipe size occurs during
' the operating shift
23 | Wall thickness measurement All pipe Each pipe (see 10.2 8.5)
A F : SMLS, CW, LFW, HFW, LW, Random testing, with the details left to
24:. | Othgr dmensionsHesiing SAW, or COW the discretion of the manufacturer
: Each pipe or each convenient group of pipe, with
Weighing of pipe with [ < SMLS, CW, LFW, HFW, LW, h i ¢ ;
25 ¥ the choice being at the discretion of the
141.3 mm (5.563 in.) SAW, or COW Tiantifartier
Weighing of pipe with D 2 SMLS, CW, LFW, HFW, LW, ;
% | 141.3 mm (5.563 in.) SAW, or COW Each pipe
Each langth of pipe shall be measured, except
that pipe made in lengths that are uniform within
27 | Length grhbso?got:w' HFW, LW, 30 mm (0.1 ft) need not be individually measured,
' provided the accuracy of the length is verified at
leasl once per 4 h per operaling shift
28 | Nondestructive inspection SMLS, CW, LEW, HFW. LW. In accordance with Annex E

SAW or COW

A The cold-expansion ratio (if applicable) is designated by the manufacturer and is derived using the designated before-expansion
outside diameter or circumference and the after-expansion outside diameter or circumfarence; an increase or decrease in the
cold-expansion ratio of more than 0.002 requires the creation of a new test unit.

@ a6 o

For double-seam pipe, both longitudinal weld seams in the pipe selected to represent the test unit shall be tested.
Pipe produced by each welding machine shall be tested at least once per week,

Applies only to finished helical seam pipe containing coil/plate end welds.
“Test unit” is as defined in 3.1.60.
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Table 18—Inspection Frequency for PSL 2 Pipe

No Type of Inspection Type of Pipe Frequency of Inspection ©
1 Heat analysis All pipe One analysis per heat of steel
’ Two analyses per heat of sleel (taken from
2 | Product analysis SMLS, HFW, SAW, or COW seiparats prodic tame)
Tensile testing of the pipe body Once per test unil of nat more than 400 pipes with
: MLS, HFW, SAW
3 | ps141.3mm (5.563 in.) SMLS, + S .or COW the same cold-expansion ratio 2
Tensile testing of the pipe body Once per test unit of not more than 200 pipes with
4 | D=>141.3mm (5.563in.) and = 323.9 SMLS, HFW, SAW, or COW | the same cold-expansion ratio @
mm (12.750 in.}
Tensile testing of the pipe body Once per test unit of not mare than 100 pipes with
- MLS, HFW, SAW, or C : ;
5 | p>3239mm (12.750 in.) R, Lo the same cold-expansion ratio ®
Tensile testing of the longitudinal or Once per test unit of not more than 200 pipes with
helical seam weld of welded pipe with cow the same cold-expansion ratio 8¢
6 | D>219.1mm (8.625in) and < 323.9 | HFW. SAW.or
mm {12.750 in.)
Tensile testing of the longitudinal or Once per test unit of not more than 100 pipes with
7 | helical seam weld of welded pipe with | HFW, SAW, or COW the same cold-expansion ratio 8.0
3= 3239 mm (12,750 in.)
Tensile testing of the coiliplate end At least 50 coil/plate end welds f i
8 | weld of weldad pipe with [ = 219.1 SAWH or COWH Mgt srpbeebir ity
mm (B.625 in.) with the same cold-expansion ratio =%
CWN impact testing of the pipe body of = : ) .
pipe with specified outside diameter nce per test unit of pipe with the same cold-
9 and specified wall thickness as given SNV HEW, S0, LRy expansion ratio @
in Table 22
If agreed, CVN impact testing of the
longitudinal seam weld of welded pipe Once per test unit of pipe with the same cold-
10 | with specified outside diameter and HFW P 3 al.h Ppe
specified wall thickness as given in expansion ratio
Table 22
CVN impact testing of the langitudinal
of halical saam weld of weided pipe Once per test unit of pipe with the same cold-
11 | with specified outside diameter and SAW or COW P S b e Pipe
specified wall thickness as given in expansion ratio
Table 22
CWN impact testing of the coil'plate .
12 end weld of welded pipe with specified SAWH or GOWH At least once per 50 coiliplate end welds from pipe
outside diamater and specified wall with the same cold-expansion ratio 8.4
thickness as given in Table 22
If agread, DWT testing of the pipe Once per test unit of pipe with the same cold-
13 | body of welded pipe with D 2 HFW, SAW, or COW p, ; PP
508 mm (20,000 in.) expansion ratio
Guided-bend testing of the longitudinal Once per test unit of not more than 50 lengths of
14 ; ¢ SAW or COW ) 3 : .
or helical seam weld of welded pipe pipe with the same cold-expansion ratio
Guided-bend testing of the coil/plate At least once per 50 coil/plate end welds from pipe
15 £ SAWH or COWH
end weld of welded pipe with the same cold-expansion ratio 2.0
16 _| Flattening test of welded pipe HFW As shown in Figure §
Hardness testing of hard spots in cold- Any hard spot exceeding 50 mm (2.0 in.) in any
17 | tormed welded pipe HFW, 2N, o COW direction
18 | Hydrostalic testing SMLS, HFW, SAW, or COW | Each pipe
At least once per operating shift plus whenever any
o | Mocroumptictesingottne | S or, I 102,53 0 10,254 opphes, e~
w:ge":’ sl e St o beginning of the production of each combination of
Pipe specified outside diameter and specified wall
thickness
2 ' ; At least once per operating shift plus whenever
Metallographic tesfing (or optional ) changes of grade, specified outside diameter or
hardness test in lieu of metallography) | HFW excluding full-body ; 2 :
20 of the longitudinal 1d of lized oi specified wall thickness are made; plus whenaver
wsldieed nlgeu kot e LB O e excursions from operating heat treatment
pip conditions are encountered
21 | Visual inspection SMLS, HFW. SAW, or COW | Each pipe, except as allowed by 10.2.7.2
At least once per 4 h per operating shift plus
22 | Pipe diameter and out-of-roundness SMLS, HFW, SAW, or COW | whenever any change of pipe size occurs during
the operating shift
23 | Wall thickness measurement All pipe Each pipe (see 10.2.8.5)
; E ) Random testing, with the details left to the
24 | Other dimensional testing SMLS, HFW, 5AW, or COW discrelion of the manufaciuner
. ’ Each pipe or each convenient group of pipe, with
25 | Weighing of pipe with D < SMLS, HFW, SAW, or COW | the choice being at the discretion of the
141.3 mm (5.563 in.) e
Weighing of pipe with [ = .
26 141.3 mm (5.563 in.) SMLS, HFW, SAW, or COW | Each pipe
Each length of pipe shall be measured, except that
pipa made in lengths that are uniform within 30 mm
27 | Length SMLS, HFW, SAW, or COW | (0.1 ft) need not be individually measured, provided
the accuracy of the length is verified at least once
per 4 h per operating shift
28 | Nondestructive inspection SMLS, HFW, _SAW, or COW | In accordance with Annex E

2 The cold-expansion ratio (if applicable) is designated by the manufacturer and is derived using the designated before-expansion
oulside diameter or circumference and the after-expansion oulside diameter or circumference; an increase or decrease in the
cold-expansion ratio of more than 0,002 requires the creation of a new test unit,

b Pipe produced by each welding machine shall be tested at least once per week.

© For double-seam pipe, both longitudinal weld seams in the pipe selected to represent the test unit shall be tested,

4 pppiies only to finished helical seam pipe containing coil/plate end welds.

® *Tasgt unit” is as defined in 3.1.60.
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10.2.2 Samples and Test Pieces for Product Analysis

Samples shall be taken, and test pieces prepared, in accordance with 1SO 14284 or ASTM E1806. Such
samples shall be taken from the pipe, plate, or coil.

10.2.3 Samples and Test Pieces for Mechanical Tests
10.2.3.1 General

For tensile tests, CVN impact tests, DWT tests, bend tests, guided-bend tests, and flattening tests, the
samples shall be taken and the corresponding test pieces prepared, in accordance with the applicable
reference standard.

Samples and test pieces for the various test types shall be taken from locations as shown in Figure 5 and
Figure 6 and as given in Table 19 or Table 20, whichever is applicable, taking into account the
supplementary details in 10.2.3.2 to 10.2.3.7 and in 10.2.4.

For any of the mechanical tests specified in Section 9, any test piece that shows defective preparation or
material imperfections unrelated to the intent of the particular mechanical test, whether observed before
or after testing, may be discarded and replaced by another test piece from the same length of pipe.

10.2.3.2 Test Pieces for the Tensile Test
Rectangular test pieces, representing the full wall thickness of the pipe, shall be taken in accordance with
1ISO 6892-1 or ASTM A370 and as shown in Figure 5. A standard sampling location along the coil or plate

length shall be selected according to a documented practice.

For hot worked and heat-treated seamless pipe, transverse test pieces shall have a round cross-section
and shall be obtained from nonflattened samples.

For other pipe, transverse test pieces shall either have a rectangular or round cross-section. Rectangular
cross-section test pieces shall be from flattened samples, whereas round cross-section test shall be from
nonflattened samples.

Flattening of test pieces shall be carried out according to documented procedures.

For transverse tensile tests using round cross-section test pieces, the diameter of such test pieces shall
be as given in Table 21, except that the next larger diameter may be used at the option of the
manufacturer. For longitudinal tensile tests of pipe with r 2 19.0 mm (0.748 in.), such test pieces shall be
12.7 mm (0.500 in.) in diameter.

For testing pipe with D <219.1 mm (8.625 in.), full-section longitudinal test pieces may be used at the
option of the manufacturer.

If agreed, ring expansion test pieces may be used for the determination of transverse yield strength.

Weld beads may be ground flush, and local imperfections may be removed.
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Key

1 L—longitudinal sample
2 T—transverse sample

=

ey
W—transverse weld sample, centered on the weld
T180—transverse sample, centered = 180° from the longitudinal weld
T90—transverse sample, centered = 90° from the longitudinal weld
L90—longitudinal sample, centered = 90° from the longitudinal weld

2w =

b) CW, LFW, HFW, LW, SAWL, and COWL pipe

=

ey
W—transverse weld sample, centered on the helical seam weld
L—longitudinal sample, centered at least a/4 in the longitudinal direction from the helical seam weld
T— transverse sample, centered at least a/4 in the longitudinal direction from the helical seam weld
coil/plate end weld, where length « is the width of the coil/plate

WS—transverse weld sample, centered at least /4 from the junctions of the helical seam weld and the coil/plate
end weld

B Wwh =

c) SAWH and COWH pipe

Figure 5—Sample and Test Piece Orientation and Locations
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SO
99 9 9 9 9

—

Key
1 welding 4 weld stop
2 coilend 5 two test pieces, one from each side of the weld stop

3 two test pieces from each coil end

a) EW pipe in grades 2 L245 or B and LW with D < 323.9 mm (12.750 in.)—Nonexpanded,
produced in multiple lengths

[T
5 &

|1(31,'\.\reldir'|g 2 two test pieces, one from each pipe end
b) EW pipe in grades 2 L245 or B—Nonexpanded, produced in single lengths
= D —» E@:
2
Key
1 test unit of < 50 tonnes (55 tons) of pipe 2 one test piece, from one pipe end

c) CW pipe or EW pipe in grades L175, L175P, A 25, or A 25P with D 2 73.0 mm (2.875 in.)

o [}—b@
2
Key

1 test unit of = 100 lengths of pipe 2 one test piece, from one pipe end

1

d) EW pipe in grades 2 L245 or B and LW pipe with D < 323.9 mm (12.750 in.)—Cold-expanded
Figure 6—Flattening Tests
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Table 19—Number, Orientation, and Location of Test Pieces per Sample for Mechanical Tests for

PSL 1 Pipe

Number, Orientation, and Location of Test Pieces per Sample #

Specified Ou

tside Diameter
D

; Sample Type of
Type of Pipe | |\ ation Test mm (in.)
219.1 (8.625) to
<219.1 (8.625) < 33%33“[%’ 50%}“‘;’ > 508 (20.000)
323.9 (12.750) )
SMLS, not cold-
expanded Pipe body Tensile Lk 1L 1L 1L
[see Figure 5 a))
SMLS, cold-
expanded Pipe body Tensile 1Lt 1T® T? iTe
[see Figure 5 a))

Pipe body | Tensile 1L90¢b —_ —_ —_
cwW :ri“:fhf;gy Bend 1e - — —
[see Figure 5 b)]

Pipe body ; e

o wald Flattening As shown in Figure 6

Pipe body Tensile 1L90°b 1T180°¢ 1T180°¢ 1T180¢
LW Seam weld | Tensile — w 1w 1w
[see Figure 5 b)]| Seam weld | Guided-bend — — 2W 2W

Pipe body . N

sirid weid Flattening As shown in Figure 6

Pipe body Tensile 1L90P 1T180°¢ 1T180°¢ 1T180¢

Seam weld | Tensile — 1w W 1w
LFW or HFW Pipe bod
[see Figure 5 b)) ang weld | B e — — —

Pipe bod ! £ e

arlmF:jewgl dy Flattening As shown in Figure 6

Pipe body Tensile 1L90° 1T180°¢ 1T180¢ 1T180°¢
SAWL or COWLI'ge o weld | Tensile = W 1w 1w
[see Figure 5 b))

Seam weld | Guided-bend 2w 2w 2w 2w d

Pipe body Tensile 1Lt 1T® il iTe
SAWH or Seam weld | Tensile — 1w 1w 1w
COWH Seam weld | Guided-bend 2W 2w 2W 2W
[see Figure 5 c)] Coiliplate

and wald Guided-bend 2WS 2WS 2WS 2WS

3 See Figure 5 for an explanation of the symbols used to designate orientation and location of samples and test pieces.

b Full-section longitudinal test pieces may be used at the option of the manufacturer.

© If agreed, annular test pieces may be used for the determination of transverse yield strength by the hydraulic ring expansion test
in accordance with ASTM A370.

For double-seam pipe, both longitudinal weld seams in the pipe selected to represent the test unit shall be tested.
® Testing limited to pipe of D < 60.3 mm (2.375 in.).




56

APl SPECIFICATION 5L

Table 20—Number, Orientation, and Location of Test Pieces per Sample for Mechanical Tests for PSL 2 Pipe

Mumber, Orientation, and Location of Test Pieces per Sample

Specified Outside Diameter

Sample Type of D
Type of Pipe Location Test mm (in.)
<219.1 (8.625) | 219.1 (8.625) to | 323.9 (12.750) to
<323.9 (12.750) | < 508 (20.000) | = 508 (20.000)
SMLS, not cold- Tensile 1Lb 1L &4 1L cd 1L¢d
expanded Pipe body
SMLS, cold- Tensile 1L.P iTe 1Td 1Td
expanded Pipe body
[see Figure 5 a)] CVN ar aT 3T ar
Tensile 1L90°0 1T1809 1T18049 1718049
Pipe body CVN 3190 3790 3180 3790
DWT — — — 2790
i Tensil 1w 1w 1w
[see Figure 5b)l| goam weld —
CVN 3w 3w aw aw
Fips body Flattening As shown in Figure 6
and weld
Tensile 1L90°0 1718049 1T18049 1T180¢
Pipe body |CWVN 3190 3190 3790 3Ta0
DWT — — — 2790
SAWL or COWL Tensile — W 1w 1we
[see Figure 5 b)] 3W 2 and
A ik CVN 3W and 3HAZ | 3W and 3HAZ | 3W and 3HAZ 3HAZ ®
Guided- 2wf W f W f 2W3-f
bend
Tensile Lb 1Td 1Td 1Td
Pipe body |CVN ar ar ar aT
DWT — — — 2T
Tensile — 1w 1w 1w
gg\&l: or Saaitni wedd CVN 3W and 3HAZ | 3W and 3HAZ | 3W and 3HAZ | 3W and 3HAZ
[see Figure 5 c)] S;‘rf;ed' 2w 2W 2w f oW
Tensile — 1WS 1WS 1WSs
Coil/plate CVN 3wWs and 3HAZ | 3WS and 3HAZ | 3WS and 3HAZ | 3WS and 3HAZ
endweld [ Gyided- . . . .
boid 2Ws 2WsS 2WS 2Ws

o O oOCc o

in accordance with ASTM A370.

-]

of 18.0 mm (0.709 in.).

See Figure 5 for an explanation of the symbaols used to designate orientation and location.
Full-section longitudinal test pieces may be used at the option of the manufacturer.

If agreed, transverse test pieces may be used.

If agreed, annular test pieces may be used for the determination of transverse yield strength by the hydraulic ring expansion test

For double-seam pipe, both longitudinal-weld seams in the pipe selected to represent the test unit shall be tested.
For pipe with 7 > 19.0 mm (0.748 in.), the test pieces may be machined to provide a rectangular cross-section having a thickness
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Table 21—Relationship between Pipe Dimensions and Round Bar Test Piece Diameter for
Transverse Tensile Tests

Specified Outside Diameter

Specified Wall Thickness
‘

mm (in.)
mrnD{in.} Specified Diameter of Test Ple:ce within the Gauge Length
mm (in.)
12.7 (0.500) 8.9 (0.350) 6.4 (0.250) @
219.1 (8.625) to < 273.1 (10.750) = 228.1(1.106) <28.1(1.106)
273.1(10.750) to < 323.9 (12.750) 236.1(1.421) 25.5 (1.004) to < 36.1 (1.421) < 25.5 (1.004)
323.9(12.750) to < 355.6 (14.000) = 33.5(1.319) 23.9 (0.941)to < 33.5 (1.319) < 23.9 (0.941)

355.6 (14.000) to < 406.4 (16.000)

2 32.3(1.272)

23.2 (0.913) to < 32.3 (1.272)

<23.2(0.913)

406.4 (16.000) to < 457 (18.000)

2 30.9 (1.217)

22.2 (0.874) to < 30.9 (1.217)

<22.2(0.874)

457 (18.000) to < 508 (20.000)

>20.7 (1.169)

21.5 (0.846) to < 29.7 (1.169)

<21.5(0.846)

508 (20.000) to < 559 (22.000)

2 28.8 (1.134)

21.0 (0.827) to < 28.8 (1.134)

<21.0(0.827)

559 (22.000) to < 610 (24.000)

>28.1 (1.106)

20.5 (0.807) to < 28.1 (1.106)

<20.5 (0.807)

610 (24.000) to < 660 (26.000)

> 27.5(1.083)

20.1 (0.791) to < 27.5 (1.083)

<20.1(0.791)

660 (26.000) to < 711 (28.000)

> 27.0 (1.063)

19.8 (0.780) to < 27.0 (1.063)

<19.8 (0.780)

711 (28.000) to < 762 (30.000)

2 26.5 (1.043)

19.5 (0.768) to < 26.5 (1.043)

< 19.5 (0.768)

762 (30.000) to < 813 (32.000)

2 26.2 (1.031)

<19.3 (0.760)

813 (32.000) to < 864 (34.000)

> 25.8 (1.016)

19.1 (0.753) to < 25.8 (1.016)

<19.1(0.753)

864 (34.000) to < 914 (36.000)

2 25.5 (1.004)

(
(
(
19.3 (0.760) fo < 26.2 (1.031)
(
(

18.9 (0.744) to < 25.5 (1.004)

<18.9 (0.744)

914 (36.000) to < 965 (38.000)

2 25.3 (0.996)

18.7 (0.736) to < 25.3 (0.996)

<18.7 (0.736)

965 (38.000) to < 1016 (40.000)

2 25.1(0.988)

18.6 (0.732) to < 25.1 (0.988)

<18.6 (0.732)

1016 (40.000) to < 1067 (42.000)

>24.9 (0.980)

18.5 (0.728) to < 24.9 (0.980)

< 18.5 (0.728)

1067 (42.000) to < 1118 (44.000)

z24.7 (0.972)

18.3 (0.720) to < 24.7 (0.972)

<18.3(0.720)

1118 (44.000) to < 1168 (46.000)

> 24.5 (0.965)

18.2 (0.717) to < 24.5 (0.965)

< 18.2 (0.717)

1168 (46.000) to < 1219 (48.000)

= 24.4 (0.961)

18.1 (0.713) to < 24.4 (0.961)

<18.1(0.713)

1219 (48.000) to < 1321 (52.000)

z 24.2 (0.953)

<18.1(0.713)

1321 (52.000) to < 1422 (56.000) > 24.0 (0.945) 17.9 (0.705) to < 24.0 (0.945) <17.9(0.705)
1422 (56.000) to < 1524 (60.000) > 23.8 (0.937) 17.8 (0.701) to < 23.8 (0.937) <17.8(0.701)
1524 (60.000) to < 1626 (64.000) 2 23.6 (0.929) 17.6 (0.693) to < 23.6 (0.929) <17.6 (0.693)

1626 (64.000) to < 1727 (68.000)

2 23.4 (0.921)

(
(
(
18.1(0.713) to < 24.2 (0.953)
(
(
(
(

17.5 (0.689) to < 23.4 (0.921)

< 17.5 (0.689)

1727 (68.000) to < 1829 (72.000)

2 23.3 (0.917)

17.4 (0.685) to < 23.3 (0.917)

< 17.4 (0.685)

1829 (72.000) to < 1930 (76.000)

2 23.1 (0.909)

17.4 (0.685) to < 23.1 (0.909)

< 17.4 (0.685)

1930 (76.000) to < 2134 (84.000)

2 23.0 (0.906)

17.3 (0.681) to < 23.0 (0.906)

<17.3(0.681)

> 2134 (84.000)

>22.9 (0.902)

17.2 (0.677) to < 22.9 (0.902)

<17.2 (0.677)

2 For pipe sizes too small to obtain 6.4 mm (0.250 in.) diameter test pieces, round bar tensile test pieces shall not be used.
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10.2.3.3 Test Pieces for the CVN Impact Test

The test pieces shall be prepared in accordance with ASTM A370 unless I1SO 148-1 and the required
striker radius (either 2 mm or 8 mm) are specified in the purchase order. The axis of the notch shall be
perpendicular to the pipe surface.

For pipe weld and HAZ tests, each test piece shall be etched prior to notching in order to enable proper
placement of the notch.

For test pieces taken in the weld of SAW and COW pipe, the axis of the notch shall be located on, or as
close as practicable to, the centerline of the outside weld bead as shown in Figure 7. The specimen shall
be taken as close as practicable to the OD surface of the pipe.

For test pieces taken in the HAZ of SAW and COW pipe, the axis of the notch shall be located as close as
practicable to the fusion line of the outside weld bead as shown in Figure 7. The specimen shall be taken
as close as practicable to the OD surface of the pipe.

For test pieces taken in the weld of HFW pipe, the axis of the notch shall be located on, or as close as
practicable to, the weld line.

The size, orientation, and source of the test pieces shall be as given in Table 22, except that the next
smaller test piece size may be used if the absorbed energy is expected to exceed 80 % of the full-scale
capacity of the impact testing machine.

NOTE It is not necessary to CVN impact test combinations of specified outside diameter and specified wall
thickness not covered by Table 22.

10.2.3.4 Test Pieces for the DWT Test

The test pieces shall be prepared in accordance with API 5L3.

10.2.3.5 Test Pieces for the (Full Section) Bend Test

The test pieces shall be prepared in accordance with ISO 8491 or ASTM A370.

10.2.3.6 Test Pieces for the Guided-bend Test

The test pieces shall be prepared in accordance with 1SO 5173 or ASTM A370 and Figure 8.

For pipe with r > 19.0 mm (0.748 in.), the test pieces may be machined to provide a rectangular cross-
section having a thickness of 18.0 mm (0.709 in.). For pipe with r = 19.0 mm (0.748 in.), the test pieces
shall be full wall thickness curved-section test pieces.

For SAW and COW pipe, the weld reinforcement shall be removed from both faces.

10.2.3.7 Test Pieces for the Flattening Test

The test pieces shall be taken in accordance with 1SO 8492 or ASTM A370, except that the length of
each test piece shall be 2 60 mm (2.5 in.).

Minor surface imperfections may be removed by grinding.
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a) HAZ specimen

3

b) Weld specimen
Key
1 material sampled by Charpy test piece notch in HAZ of seam weld—close to fusion line
2 centerline of Charpy test piece notch
3 material sampled by Charpy test piece notch in weld seam—on or close to centerline of the outside weld bead

Figure 7—Location of Charpy Test Specimens
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Table 22—Relationship between Pipe Dimensions and Required Impact Test Piece for PSL 2 Pipe

Specified Wall Thickness

Specified Outside
Diameter
D
mm (in.) CVN Test Piece Size, Source, and Orientation
Full® %3 %8 18

114.3 (4.500) to > 12,6 (0.496) 11.3 (0.445) to 10.9 (0.429) to 10.1 {0.396) to
< 141.3 (5.563) i < 12.6 (0.495) < 11.3 (0.445) < 10.9 (0.429)
141.3 (5.563) to >11.9 (0.469) 9.8 (0.387) to 9.4 (0.370) to 8.6 (0.338) to
< 168.3 (6.625) SR < 11.9 (0.469) < 9.8 (0.387) < 9.4 (0.370)
168.3 (6.625) to > 117 (0.460) 9.2 (0.361) to 8.5(0.333) to 7.6 (0.301) to
<2191 (8.625) ek < 11.7 (0.460) <9.2(0.361) < 8.6 (0.339)
219.1 (8.625) to > 11.4 (0.449) 8.9 (0.350) to 8.1(0.317) to 6.5(0.257) to
< 273.1 (10.750) AR < 11.4 (0.449) < 8.9 (0.350) <8.1(0.319)
273.1 (10.750) to >11.2 (0.442) 8.6 (0.343) to 7.9(0.310) to 6.2 (0.245) to
<3239 (12.750) e < 11.2 (0.442) < 8.7 (0.343) <7.9(0.310)
323.9 (12.750) to >11.1 (0.438) 8.6 (0.339) to 7.8 (0.3086) to 6.1(0.241) to
< 355.6 (14.000) Skt < 11.1 (0.438) < 8.6 (0.339) < 7.8 (0.3086)
355.6 (14.000) to >11.1 (0.436) 8.6 (0.337) to 7.7 (0.304) to 6.1(0.239) to
< 406.4 (16.000) S < 11.1 (0.436) <8.6(0.337) < 7.7 (0.304)

8.5(0.334) to 7.7 (0.301) to 6.0 (0.236) to
ZAHGA (000 E A A <11.0 (0.433) <85 (0.334) < 7.7 (0.301)

NOTE 1 The size limits for transverse specimens shown are based on the use of nonflattened, tapered end, test specimens, See P.8.

NOTE 2 For bath unit systems, each of the specified wall thickness values is directly calculated (i.e. no conversion between unit
systems).

2 Test pieces, from nonflattened sample, transverse to pipe or weld axis, whichever is applicable.

Dimensions in millimeters (inches)
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| 1
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=150 (6.0)

Key

long edges machined or oxygen cut, or both
weld
wall thickness

The radius, r, shall be less than or equal to 1.6 (0.063).

a) SAW and COW pipe
Figure 8—Guided-bend Test Pieces
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Dimensions in millimeters (inches)

38 (15]

=150 (6.0
Key
1 long edges machined or oxygen cut, or both
2 weld

3  wall thickness

a2  The radius, r, shall be less than or equal to 1.6 (0.063).

b) LW pipe with D 2 323.9 mm (12.750 in.)

Dimensions in millimeters (inches)

1 face-bend test piece

2 reduced thickness

3 material removed before or after flattening
4 root-bend test piece

Jig dimensions for pipe with 1= 19.0 mm (0.748 in.) shall be used.

c) Reduced-thickness test pieces [optional for SAW and COW pipe with > 19.0 mm (0.748 in.)]

Figure 8—Guided-bend Test Pieces (continued)
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Dimensions in millimeters (inches)

1 face-bend test piece

2 reduced thickness

3  material removed before or after flattening
4 root-bend test piece

Jig dimensions for pipe with = 19.0 mm (0.748 in.) shall be used.
d) Reduced-thickness test pieces [optional for LW pipe with 7> 19.0 mm (0.748 in.)]

Figure 8—Guided-bend Test Pieces (continued)
10.2.4 Test Methods

10.2.4.1 Product Analysis

Unless otherwise agreed upon when ordering, the choice of a suitable physical or chemical method of
analysis to determine the product analysis is at the discretion of the manufacturer. In cases of dispute, the
analysis shall be carried out by a laboratory approved by the two parties. In these cases, the reference
method of analysis shall be agreed upon, where possible, with reference to ISO 9769 or ASTM A751.

NOTE ISO 9769 covers a list of available International Standards for chemical analysis, with information on the
application and precision of the various methods.

10.2.4.2 Tensile Test
The tensile test shall be carried out in accordance with 1SO 6892-1 or ASTM A370.

For pipe body tests, the yield strength, the tensile strength, the yield ratio (as appropriate), and the
percentage elongation after fracture shall be determined. For pipe weld tests, the tensile strength shall be
determined.

The percentage elongation after fracture shall be reported with reference to a gauge length of
50 mm (2 in.). For test pieces having a gauge length less than 50 mm (2 in.), the measured elongation
after fracture shall be converted o a percentage elongation in 50 mm (2 in.) in accordance with 1SO 2566-1
or ASTM A370.
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10.2.4.3 CVN Impact Test

The Charpy test shall be carried out in accordance with ASTM A370 unless ISO 148-1 and the required
striker radius (2 mm or 8 mm) are specified in the purchase order.

10.2.4.4 DWT Test

The DWT test shall be carried out in accordance with API 5L3.

10.2.4.5 Full Section Bend Test

The bend test shall be carried out in accordance with ISO 8491 or ASTM A370.

For each test unit, one full-section test piece of appropriate length shall be bent cold through 90° around a
mandrel having a diameter no larger than 12D.

10.2.4.6 Guided-bend Test
The guided-bend test shall be carried out in accordance with ISO 5173 or ASTM A370.

The mandrel dimension, Agp, expressed in millimeters (inches), shall not be larger than that determined
using Equation (5), with the result rounded to the nearest 1 mm (0.1 in.):

1.15(D - 2t
== (5)
(e——-2:-1)
t
where

D is the specified outside diameter, expressed in millimeters (inches);

! is the specified wall thickness when using full thickness pieces, expressed in millimeters
(inches); it is 19 mm (0.748 in.) when using reduced-thickness test pieces;

£ is the strain, as given in Table 23;

1.15 is the peaking factor.

Both test pieces shall be bent 180° in a jig as shown in Figure 9. One test piece shall have the root of the
weld directly in contact with the mandrel; the other test piece shall have the face of the weld directly in
contact with the mandrel.
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Dimensions in millimeters (inches)
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1 tapped mounting hole

2 shoulders, hardened and greased, or hardened rollers
B Agy+2r+3.2mm (0.1251in.)

r. radius of the mandrel for the guided-bend test

r, radius of the die for the guided-bend test

2 These symbols have been retained on the basis of their long-standing use in APl 5L and APl 5CT £

b As needed.

a) Plunger type

Figure 9—Jigs for Guided-bend Test
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Dimensions in millimeters (inches)

Key
1 roller
B Agp+2t+3.2mm (0.125in.)

@ These symbols have been retained on the basis of their long-standing use in API 5L and API 5CT 'L

b) Adjustable type c) Wrap-around type

Figure 9—Jigs for Guided-bend Test (continued)

Table 23—Strain Values for Guided-bend Test

Pipe Grade Strain Value 2
o
L210 or A 0.1650
L245 or B 0.1375
L290 or X42 0.1375
L320 or X46 0.1325
L360 or X52 0.1250
L390 or X56 0.1175
L415 ar X60 0.1125
L450 or XG5 0.1100
L485 or X70 0.1025
L555 or X80 0.0950
L625 or X90 0.0850
L690 or X100 0.0800
L830 or X120 0.0675
8 For intermediate grades, the strain values shall be
obtained by interpolation, based on the specified minimum
tensile strength, with the interpolated value rounded to the
nearest multiple of 0.0025.
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10.2.4.7 Flattening Test
The flattening test shall be carried out in accordance with ISO 8492 or ASTM A370.

As shown in Figure 6, one of the two test pieces taken from both end-of-coil locations shall be tested with
the weld at the 6 o'clock position or 12 o'clock position, whereas the remaining two test pieces shall be
tested at the 3 o'clock position or 9 o'clock position.

Test pieces taken from crop ends at weld stops shall be tested at the 3 o'clock position or
9 o'clock position only.

10.2.4.8 Hardness Test

When suspected hard spots are detected by visual inspection, hardness tests shall be carried out in
accordance with 1SO 6508, ISO 6507, ISO 6508 or ASTM A370 using portable hardness test equipment
and methods complying with ASTM A956, ASTM A1038, or ASTM E110, respectively, depending on the
method used.

10.2.5 Macrographic and Metallographic Tests

10.2.5.1 Except as allowed by 10.2.5.2, the alignment of internal and external seams of SAW and COW
pipe [see Figure 4 d) and Figure 4 e)] shall be verified by macrographic testing.

10.2.5.2 Alternative methods, such as ultrasonic inspection, may be used if agreed, provided that the
ability of such equipment to detect misalignment is demonstrated. If such an alternative method is used, a
macrographic test shall be carried out at the beginning of the production of each combination of specified
outside diameter and specified wall thickness.

10.2.5.3 For pipe that is required to be seam-heat-treated (see 8.8.1 or 8.8.2, whichever is applicable), it
shall be verified by metallographic testing that the entire HAZ has been appropriately heat treated over
the full wall thickness. For pipe that is not required to be seam-heat-treated (see 8.8.1), it shall be verified
by metallographic testing that no untempered martensite remains.

In addition, a hardness test and maximum hardness may be agreed.

10.2.5.4 For SAW pipe seams made with tack welds, the melting and coalescence of the tack weld into
the final weld seam shall be verified by macrographic testing [see 8.4.2 a)].

10.2.6 Hydrostatic Test

10.2.6.1 Test pressures for each size of SMLS pipe and for welded pipe with D < 457 mm (18.000 in.)
shall be held for not less than 5 seconds. Test pressures for welded pipe with D > 457 mm (18.000 in.)
shall be held for not less than 10 seconds. For threaded-and-coupled pipe, the test shall be applied with
the couplings made up power-tight if agreed, except that pipe with D > 323.9 mm (12.375 in.) may be
tested in the plain-end condition. For threaded pipe furnished with couplings made up handling-tight, the
hydrostatic test shall be made on the pipe in the plain-end, threads-only, or coupled condition unless a
specific condition is specified in the purchase order.

10.2.6.2 In order to ensure that each length of pipe is tested to the required test pressure, each tester,
except those on which only continuous welded pipe is tested, shall be equipped with a recording gauge
that can record the test pressure and the test duration for each length of pipe, or shall be equipped with
some positive and automatic or interlocking device to prevent pipe from being classified as tested until the
test requirements (pressure and duration) have been met. Such records or charts shall be available for
examination at the manufacturer's facility by the purchaser's inspector, if applicable. The test pressure-
measuring device shall be calibrated by means of a dead-weight tester, or equivalent, no more than four



