
i 
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R.i: mm (in) 

A 


Ci 

Af~t¥ 
B ·H~¥Jij-'rmil'fl 

C +~~¥Jij-J&rfIil'fl 
a pqm~1:lt 

b CW,D22b) 2) 

c f.1-? 1.6 (0.063) 

1 ,j:JL1JIITfiJtI, {HE, ~tJJttl~rJ;li#jJ;:\ill{; 

2 fH¥·~Jm (i:;;I~i¥~5Rr.'6) 
3 ~~ SAW/COW ~¥~~5RrtliEfJJJR~¥~ ( 
4 fHifl"Jte 

a 

b 

WJg~~ 
ra b 

~L290 ~X42 3.0 t 

L320~X46 3.5 t 

L360.!fx X52 4.0 t 

L390~X56 4.0 t 

L415 ",X; X60 4.5 t 

L450 WZ X65 4.5 t 

L485 w.\ X70 5.0 t 

L555 !!X ~fo-1 5.0 t 

L620!!x X9 5.5 t 

L690 liX: X100 6.0 t 

L830 J:!x X120 7.0 t 

R-t a 

mm (in) 

rb b Agb 
b 

Bb 

4.0 t +1.6 (0.063) 6.0 t 8.0 t +32 (0.125) 

4.5 t +1.6 (0.063) 7.0 t 9.0 t +3.2 (0.125) 

5.0 t +1.6 (0.063) 8.0 t 10.0 t +32 (0.125) 

5.0 t +1.6 (0.063) 8.0 t 10.0 t +3.2 (0.125) 

5.5 t +1.6 (0.063) 9.0 t 11.0 t +3.2 (0.125) 

5.5 t +1.6 (0.063) 9.0 t 11.0 t +32 (0.125) 

6.0 t +1.6 (0.063) 10.0 t 12.0 t +32 (0.125) 

6.0 t +1.6 (0.063) 10.0 t 12.0 t +3.2 (0.125) 

6.5t+1.6~ 11.0 t 13.0 t +32 (0.125) 

7.0 t +1.6 (0.063) 12,0 t 14.0 t +3.2 (0.125) 

8.0 t +1.6 (0.063) 14.0 t 16.0 t +32 (0.125) 

r1'ffi]WltlHr~ ~ i~J~ ilIll..-\!M~f~)( J)\\ift:i~~iU:~lI£Wlt\fIY-JJ;iA1)J:',wtl\\(JJliclfflHHt~kf,}o 

fa , rb , Agb·,fU B .izu ~ 9 r;T/J~ 0 
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0.3.1 i:iJ!;E 

0.3.1.1 1~,91IJ 

~1'*~~ T~~lj(d'F1f f\Il.W 4:>: ~~ I¥J;J.:lJl Jtt1T WJl: 0 1::13 *~iiltt1lf:Qt; ft: ,prtt~J;JwJ!R ISO 

9606_1[251, ASME mIX~iI?t[261, API Spec 5L, ~ 43 ~[17],1~1l.K C!IX. EN 287-1[241X1;1tf.r:~~ 

tp~-Jtt1fiW;go 

1'E~f~T~+tl [RJ ~]'tlf1:'JL"F, ~-tJtt:·-iM~?tf"i [JA!. 0.2.2 b) J~f;gfr;fi}~J*~~T~~f'F1'i"fj~J¥t 

1:f~ f[);?tf"i W:I f,& I¥J W~ 0 

0.3.1.2 fft~ 

D.3.1.3 f1?l~~9& 

!lU5R 0.3.1.2 rp 

0.3.2 

IM~tp~pJWfttJ:Jj ~1'i\Y.kW~ 0 

TM~tp~~fr;fi}o1'EWT~~W~~ 

a) Ji!B:iiili·olxlW'iEIml1 -ifo 

b) W [!IX.~f'Fti-1'E = l' f:l ~~i1=l' f:l1i'~rWlrB] I7'J, **flh'I''iEuA<JC2l.;Jtt1TWrlo 
c) X>j-W·r.~~tp~·i'1~7J/;:'1j+~c 

d 



1!11* E 

(~.$B 'Ii1!11 * ) 


~ ~li'I!E§i~ ~Sf!t J:~& ~i ~1tftIXJ 1i!(.] J[; t9l Ml ~~ 


E.1.1 ISO 9712, IS011484 QX; ASNT SNT-TC-1A QX;~~;f~1ftUr:xJ:£{wt!t!J&Aff! (5H;ct!t~1l* 

*).M~~*.*.~*:£~~~AM*mW~rl~~tt*ff~~~~~mrl12~~.~~ 

~W~~~A~m~~tt*ff£~~~~.~. 

1l*X>J 4=1lf1=*~-!( 1'1 1Ift~j~, ~*i!Hff¥]JC1W 

~~~~-~~~QX;~~~~~~millff: 

a) ~M.i (~M.i): 

b) ltM.i (~NO: 

c) t!FI: 

d) ElqJmFi ( 
e) E164, ASTM E587; 

f) uu"...roJ QX; ASTM E709: 

g) 10893-6 QX; ASTM E94: 

h) ISO 10893-7, ASTM E2698 ASTM E2033; 

ISO 10893-4 QX; ASTM E165; 

E.3.1.1 t'Jf~&;IE~L210/A,rH?'~60.3 mm (2.375 in) f¥J~~.it~~'$( E.1 Fr'.l~~~ill1i1: 

(100%) Fr'.l:JC1YHQ~. J1j~, x'Jfhli:,\a~)jJE~~'tMtgl:IY'.l4'!xHIi ( ) 1'tMfI{x~:'k~ 

~Ji, !"l~mt« E.1 ~~J1~ill1T1:J!JJ~L 1:tE:ll (100%) ~Aj·~~~. 

E.3.1.2 rJT1f PSL 2 Fr'.l kti (SMLS) tg, 12k&. PSL 1 I¥J~~ 7-J L245 QX; B ~lHt>JY?f }Z1Ju [Ii] }zJC~ 

(SMLS) g, JI'l~:« E.2 fl''.l*J\l~ill1T1:t:: (100%) :JC1Wt!t~.~IL*fft;J}~)(, Jt1t[ PSL1 Fr'lx 

~ig~t:t:~ E.2 i¥J~J!~*{fk1~1~~. 
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:f£JYT:ff fl<J:m ~ J'fIl/fU it:jt1~ I 

)E1:?zlliJi!Hr c 

b) 

:J:!iHi~~ 
It!~ 

7G19!~~1J~* a 

I M!Fi cMijC 

EW -­ f.p /J i,t J1£ JL ;f1fr1.n,t (j<J t1Jfr Jj~~ffl 

LW /f~~Jfl ~* ;F~ffl 

SAW +~ffl ~*b YU }>lH-f WHx. 

COW +~ffl ~* -1~~Jfj 

~w ( J(Jj:) IWj ~-*t::k +~ffl ~*b Yu*1iW}k'X. 
a "i"ftJtii'f~ "J~.oRllft)J[Jlt'~xt;.l#l~ (J.II. E.3.2L 

b~.oRillti , ffi'JlJ1trH Ljl)!i;j 1i C. W} ~5U tJM~#l~f~tUfir1l#l~M!ij;I,t~" 

IYJ 13 
7G19!~~1J~* 

IIt!~ M!Fi ~fjt (~~ r;gt~) 

PSL2'a'J"~;, fffuJ~~ 

• 

- #/J11; u1i.JL# JJ-r,t (j<J ill{;­

PSL 1m"§'(;, L245/B ~~, il')()Jlll n l)( - # /Jtt u1i. JL# fIr,t (j<J illD 

PSL 1t1XF!"!; , Il1fi lJ. Jj'lXl~:Y~ Yu*HtJ}~x., - # lTtt I&.)L# /J1t fl'J ill fr 

E.3.2.1 YU M<HtFH E.3.1.1 ~:1<fl<Jfjt9J~FIiX;D ,xHffnJ/ff1~fBl~DqJfN 

!1\L*~1t~ , f\V:JtUWft9Jdtl· (l4iJmli~;lm ( !iR) ¥l;wJrj~t£z!}('!.Hr! (J:'ttj£FH 

rf1FfJ~ ,i!fWIJ, rillt}]~*~!¥v:l'f%ri JiV:f*f¥fR:l1fIi E.5.4 J1JTf/t(fl<JiCjR,10 

(8.0 in) 

E.3.2.3Yu*fH)}~~, !IV.*JH ASTM A578,¥U ASTM A435 IiX; IS010893-8 *JMj£Fr'J:tnt, x.J&fR 

(0.25 in) tf<J5}ff!.lweK 0 

TjJ.JW~;%ti 25 mm (1.0 in) 

I 
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E.3.3.1~U*1fm~Jt E.3.1.2 ~*fliJ f3~JM:IF~ tll9JE[!,m:fQ:~*~ ('Dt~, 1*f'Fim~:fIJAtJ:tfliJ 

til. ) N, X'L*~ ElI9J:fQ:M.l*fJt~~i'J<J$7t~J1W, JIIl*Jf]"f-~]M:¥ Ell9J~F*;j.Jf3 (FJf[) ~tMli! 

f)} Jj tH1Hr iIjR- flr'HitM.l , ~ IJliJ. JIll i;J] ~*f&M.l ~ iIjI,j 0 Ji'Z 'f*ft-l'R~ E.5.4 JYT fiN fliJ ic3.Jt 0 

E.3.3.2~U*:fffJ}lR, Ntt ;?:5.0 mm (0.197 in) fliJ~~, J\lZttnmlSO 10893-8MASTM E578 

;fU ASTM A435 fliJJil\1;E. Nt4ij:-l'R~~~firl,j 25 mm (1.0 in) '£tJt12<)~*1TM:Ifj:f:fQ:!j§z, l;;),liffJiA:tE* 

Ix~::fft:tEmIoJ ,L:kf 6.4 mm (0.25 in) fliJ7tJla{jjj(Xo 

- X'Jf~t~~Jt1'@:M.l: ISO 10893-6 OO~ 


X1+M~~'rfft!l&: ISO 10893-7, 


E.4.2.1 J\~*mM~fftlJ£Li'.tX1W 

:tEtf~:fQ:~}&Jt.1:,M~'fJJX; ~1r 

fjM.tJt.fIJJYT*Et>J~i!&Jt 0 

E.4.2.2 :2008 i'J<J C4 ~~ C5~, M ASTM E1815-08 

fliJ I ~M II ~, 

E.4.2.3 

a) W~~J¥&±i'J<J 1.5: 


b)~~JYTm~Jt~~fliJm*Nt~&. 


E.4.3 1tMllt (IQIS) 

E.4.3.1 :ff[;J.H.X5'~, JlY.1fm~$ ffJIftil- (lQIS) o(lu*1fmJtft!!.f~fifliJffmHt, ;tt;~i!&JtJIY. 

f=:J ~~.1fJfftit fliJ ~1i&Jt {1I1nJ ~9I I~ 0 

E.4.3.2 ~Hl*ftm ISO ~.$1fJffti;f·, IJ!UJIY.~J ISO 19232-1 :2004 j,:l\lJl:fliJ W1 FE, W6 FE M W10 

FE, JlLmf;iit#i!UilJ'& R<J ~~Hf)Iftil:1!!;4:~ 1~m.t<: E.3o 

E.4.3.3 !.lu*ff}'l~ ASTM r!.$fflif61, l"!.f,-'Jfr ASTM E747 J;I"il;E. mmf.;iit,ftrW~JljtJtfliJ~.$ 

1fJfftihl~*~1~m~ E.4. 

http:ff[;J.H.X5
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E.3.3.1 ~u:~Htffl~h!: E.3.1.2 ~*I¥J EI iilJiIliF~ EI iilJEt!Ml.f@:~*~ (~~, ~fl::rm:;f'EtIlAJjll¥J 

m*)~.~*.EliiIJ~~*~••I¥J$*W~,~*ffl~iiIJ~¥EI~m~_~(~*)~~Ml 

~ji~*tf~Il8~~, N!J1tJ, ~t}]~*~~W~o JI'2i*ff~m E.5.4 JYTfilJ(l¥Jic~o 

E.3.3.2 ~u*:fftl}~)L x1 t ;:::5.0 mm (0.197 in) I¥JWJW, J\'Z~ffit ISO 10893-8 ~ASTM E578 

;fI:lASTMA435 A<J;ijl)i:, x:t4ij~~~WYM25mm (1.0in) Jil:J.t[;;<)~*{fm~~~, l2J.1iffltAtE~ 

15<~::ffftEjjljJ r~IJR>Y*f 6.4 mm (0.25 in) 1¥J7tg~Xc 

- x:FfMf~~Jt.f@:!JQ:: 
- x1+M~~!i&*.f@:!JQ:: ISO 10893-7, 

E.4.2.3 

: X M~~i'I13(~J1W~*H4, 

*I¥J 151~, m~liE,*!i& 'Th~1~it1\: 

:20081¥J C4 ~~ C5~, ~ ASTM E1815-08 

a) W~ifRW.ktl¥J~ 1.5; 

b)~~JYTffl~Jt~~I¥J~*~~J.t. 

E.4.3.1 ~Jj:f{roi)(>''', )\\lftffl~~1~J1}Hl' (IQIS)o ~u*1tfflJtftBt1Fltff.J1~J9HL Jt:Rttlti"Z 

l:j~~1~J1}HI'B'J:RtiliI:J.tffi rpJ~!E l*i 0 

E.4.3.2~u*1tfflISO ~l\I~~J1}hL !J11j)\\lJ;] ISO 19232-1:2004 ~:ffi)i:tt<J W1 FE, W6 FE W10 

FE, Jtiffl +~fPW~J!iLJ.tff.J~.lf!!.1l1W:}I':1j!i4:~1~m~ E.3. 

E.4.3.3 ~U5FHtffl ASTM ~~1l1W:it·, JI'Zf:1-tr ASTM E747 J;lJl)i:. 

1~JJitH'~*~1~m~ E.4. 
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!& E.3 - ~~f!ti~fflISO ~~ftf!JHt CIQJ) 

I 

~~ii~J.t a 
I ;f£*tlf£ 

mm (in) mm (in) 
FE li'JiU!~~lj 

I li'IIIM 
~~!l 

~B (0.3) 0.16 (0.006) W10"1" W16 14 

>B (0.3) "i~ 11 (0.4) 0.20 (O.OOB) W10 "r.: W16 I 13 

>11 (0.4) i' 14 (0.6) 0.25 (0.010) W10 i' W16 Wi. W6 "i'i W12 12 

>14 (0.6) "ro: 18 (0.7) 0,32 (0,013) W10 :fro: W16 ~ W6i" W12 11 

>18(0.7) i'25(1,0) 0.40 (0.016) W10i' W16 Wi. W6:1t: W12 10 

>25(1.0) i' 32(1,2) 0.50 (0,020) W6i' W12 9 

>32 (1.2) i' 41 (1.6) 0,63 (0.025) W6 i' W12 B 

>41 (1.6) "i~ 50 (2.0) O.BO (0,032) W6"i"W12 7 
~- .. 

>50 (2,0) 1,00 (0,039) W6 i': W12 6 

a J:?~iI~/lit.ltfl1rJij~ ,-,p;: Ljrti'i!t*,f.ii1,I;fti!'t1:.,.f11 c 

!& E.4 - ~~f!ti~ffl ASTM t~~ft~it (IQI) 

~~~J.ta 

mm (in) 

;f£*tlf£ 
mm (in) 

li'1II H ~ ~Ij li'1II M fiF if!. 

~B (0,3) 0.16 (0,006) 

0.20 (O,OOB) 

A 

A 

4 
...­

5>8 (0,3) '1" 11 (OA) 

>11 (0.4)i' 14 (0,6) 

> 14 (0,6) i'18 (OJ) 

1B (0,7) 'f~ 25 (1,0) 

0.25 (0,010) 

0.33 (0,013) 

A!!X B 

B 

6 -.­

7 

0.41 (0.016) B 8 
--­

>25 (1 ,0) .~ 32 (1.2) 0,51 (0,020) B 9 

>32 (1.2) i'41 (1,6) 

>41 (1,6) '1; 50 (2,0) -

0,64 (0,025) B --­
B!&.C 

10-
110.B1 (0.030) 

.. 

>50 (2,0) 1,02 (0.040) C 12 

a :,t'{!)!/'f.IJUntlJ'4llL$')',£ j :I,,t','trrfJtr\/J fll; ~tfl'J.1:.fjl c 

E.4.3.4 !~ E.4.3.5 Jti'f5'~, 

ru:'7. ti ~tr),l~'i'J]t;4,:~q?, '~II'~ 11' UJ JFH:;'c~:;J't 18JfI'];t¥giiJ¥J~JiffJi.E, 

JJ]l~Ii{iff] }~ 0 

E.4.3.5 IIJ l2J, 

E.4.3,6 1~JJfr~I'f\lf.h~]!i[ftJHtlU)/r;i{9lIL "f/f~fiEm: '~tIJHtlU1J1 ·19m fl'j, pJ:j1H~J,f[ili6/j:'1'frf(.t.~YiIJx'J

*fl{]J&J=\'1W~Y!JJ:6f}. '~fltl, .tI:I::[I,j JI'v.{·d~Jyti IIlHiliA!]'; I:It:) "F" , *1l]x . t: -Zj1l1tJ\\~ ic:!K fEt:LilrlH1i 

We 

il':{iti:<J''[l;{i'l;& l.¥Jl~)9l.~i' (IQI) '~;l nJtJC~ ·lW~fn~lW~#1}.-1~UilliTIIi1tp\!l0:, 

!J<JH~t.Jj;to 
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E.4.4. 1 tEL f1:: Ji!]Cf"ill:ff iylJ ~ t:L ~ 11;J-, fI'Z f~JtH~m i: I~ 1ML ~fflN:;fIl t:r lMLL~ I¥.J Jli:JfH1 , ~ ::f 

'ti: 50 ;flHfxJ~A 'iJ\JJhl:ttt. &fltIID~ 'flHltJ~illtf~JJhl, m& 1~11:*1¥.J& 4 INPj~Y[\y'~MiL . 

~1: 	~.W~*~ffl~.(~.~~M)~~m.~£~ffl~.~~~*d~~, ~~~f~~~m. 

f:!t .fIl X iJ.& f:!t , 

2: {E:M;~ ISO 7!.AbHf,L!j§ztF{j£rp, *m "f:it{j£" (calibration) ~.l&1J~·f;~{j£iY'J ",f/FJE" (standardization) 0 

E.4.4.3 X{TmrJLI¥.JM~~?t:LJJhl*tJt.& r.~*iJt, 

~tE~~~~~~,~~I¥.JRt,Mm.t:r•• 

m~IM1'Lf~~~~~u·tm#Ej . 

f\'lhj:jftEtt/':t:lJJhl1~mil' as [Ii] {iJ!u 0 

Ef!lt... 	 Ef!VTt:. HJ*ll1fBJll,\t~~u~rj L14fBJ 

1:1t:it111, [i\[til: m~ E.4.3 rn~.M j£fI} {J\ 1~ if.! pJT 

~u*oo 

~~FillrfM~~t;zo 

X~tJ;~fU/ll,\t/''·CJL~{jjj()(I¥.JR 'J';fIl7}.{lj/f-;MJlIJ1~ E.5ll,\t E.6 1¥.J~~j£ffi, ~?.\'JX5j~j£)(A 

)'Mr:1-KN: lij '&N: I¥.J I::tfJ'i/f'/j\T 3:10 

1: 	 ~JE.~~~!j§z~~~~m~~~~~.~Rt. ~~~»~.JE*~~.~~~~~.fIl. 1J~. 

, ~~JEK~1J1f .. ~~)I: 150 mm (6.0 in) Kf:!ttl'-Ji¥t~o ~~.?\:'If,':9::\£tt't)};{jJ, il:i\£tiJ\,};{jJ'j5)j) 

1ti7};{jJ¥)tfi~5lIJ, )};{jJ*;r~ ill I=lH~H1f1i-#+ IriJR i"IYJ!1i~. 

~2: ~*.~+~~~m, .+~{j£.~~JEM~~!j§zmY~m~*mili~~R. ~~, m#~*.~ 

http:X~tJ;~fU/ll,\t/''�CJL~{jjj()(I�.JR
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UJ t;jtt~ 1{,): !¥i l",JVI. (~J ?6H5::, *,~.it ,flJ ;;1<J:B {;- J;">7. 'J'U J.i.: J-J M~.fR!¥-Z2,Um i¥J J ;fIllD-X 7t1'IJ );:0 

ft< E.5 bJi:1t [,6 t!'f~{!l (IIXJ.£JfJ·jlO t¥J~XINJUJ.i.:};]~~R, ;m;l'f1nlrJljk~f~i¥JWJ'BrJil7.fl( E,10 t~ 

~R''.l ';NbJi::tfrlr1ntkt: 0 

Ji:*R-t 
! fB] Ne. I f'f~ 150 mm (6.0 in)*Jl If±~ 150 mm (6.0 in)*Jl~ 

I 
(w+) I ~!il.-t~RIIlIt . ;ii.-t~R~i.t*J!l (WAJ 

mm (in) mm (in) Ulil IJ i mm (in) 

1.6 (0.063) X 13 (0.50) 150 (6.0) 1 13(0,50) 

1,6 (0,063)X6.4 (0.25) 75 (3,0) 2 13 (0,50) 
.-.­

1,6 (0.063)X3.2 (0.125) 50 (2.0) 3 13 (0.50) 

-
R-t m~~~Ra<.JR-t fa]Ne.

(w IJ\) 

i fH! 150 mm (6,0 in)* 
Jl~!il.-ta<.J~XIll:li 

f±~ 150 mm (6,0 inJ*Jl:tliHi 
.-ta<.J~X~it~{£ (1t~ X) 

mm (in) mm (in) mm (in) (lUX) mm (in) 

3.2 (0.125)a 3.2 (0.125)8 
I 

50 (2,0) 2 6A (0.25) 

3.2 (0.125)3 1,6 (0.063) 25 (1.0) 1t~ 
i 

6A (0,25) 

3.2 (0,125)a 
-' 

0,8 (0. 031) 13 (0.5) 1t~ 6A (0.25) 

3.2 (0.125)a OA (0. 016) 9.5 (OA) 3U& 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 (OA) ·3t':fx: 6.4 (0.25) 

1.6 (0,063) OA (0,016) 6A (0.25) *fl 6A (0.25) 

0,8 (0.031). 0,8 (0.031) i 6A (0.25)b 8 6A (0.25) 
'r-'-~---r---- . 

0.8 (0,031). OA (0.016) : 4,8 (0.188) 6A (0.25) 

OA (0,016) 

':li:~ 

3,2 (0.125) OA (0.016) 16 6A (0.25) 
a 

i~ J t ~6.4 mm t1·~'f~;' lit1~t7" 2.4 mm (0. 094 in Ie 

VJj 1- R1?~O.8 mm (0.031 in) It'jaJ:X,; ~ '!,!C'L:; II j J) if fJ 111ttJ.j';:~~(f.JlITJ1J'J..i 13mm CO,Sin), IJllj~ VJj i'aJ::'K IIJ fi..i'hJtilifJ 

+rl,fA -1"" l~~ 1-1: ( 

E,5.1 i§!ll 

http:m;l'f1nlrJljk~f~i�JWJ'BrJil7.fl
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a) EtJJ!jl (EW) tll~j(;:f:!!l (LW) t~, :f:!!l~l::J,bZ;I:'j!.~Jf;l31PW~ 1.6 mm (0.063 in) ~1¥JBJ::f;f; 

b) :f"!!l:lJll:f:!!l (SAW) tllffi.-fr;l:'j!. (COW) ~jj, :f:!!lt~~~l::J,bZ;I:'j!.t.it1itmtM{w~~ 1.6 mm (0.063 in) 

I¥JHJ:f;t 0 

1):, (L!,t~A::Abi1*L!};j): ISO ~;j;mr:p, 

"xtll:t/~ff" v 

E.5.2.3 

II1t :t1'1? Ir>J t~:fL 

E.5.3.1 ffiU . IE iffi fo t.HQ: II1t ItMl1'0:!Jft ( 10 rrJ it! 1& f HlL 

',;;\' Ut~ftfr, E. 7 J;lJ! j£ I¥J ffl JIll ~.Jj'RJJ1* ~ ~t ftUJii!#j :i2t:f¥fr~f.l!JftkG if:~fx0 

15t'ff.:g~flj~~i1rzJFi] I::J, lflitlt;f$4iJ, 4iJ~lfJTiERjJJ:i£f1IU] G 

(jERfr~ 'IX f5i: (jEff,' 3 3'U 4 1'-/Hl1iH:tf, I::J, f~ lj£z 1.ili&[ ?tr H'J 1r~'tt;fU f.l!Jft~ff l¥J fP)\'5['I~L f.l !Jft}t'il 

MM~~?tr*~lli. WMi&[?trf5i:(jEiH:ff.~o
[TJ 

(standardization) " ¢ 

E.5.3.4 ~ljJtH~:fL~.:sL D~60.3 mm (2.375 in) 1¥J1t~f.l.%ziE!1&i'J~[i.R.1r~¥.J·JX;f'lrlnt 

ffl +i!f:g:f:!!lg~f.l~, !1.X;lpJ t11·f.llj£z~~ff"~'«ITIT*1 P>J '«[TIi. jjIH~.X1~i&[~JlY.iH:q:J"ll1tJJU..f2~, f5t'}j( 

~~Uff.I¥JP>J.*~ml¥JG~.lt~+~*+*fflMR• .:sLl¥Jm1&n~. 
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E.5.4.1 	 f!l~~&M#.fifIJJE~ ~;ft:t~~~ft&llrr1, 1#IJffl:jf'ijMZ1*ff-~tiE~U,E;ft:t~fl~jJ tB}C1MtTI!~tl 
(NOT) *i;Jtic3JL ~~~iiEttic*3=I~[\Iltlf2i:f,tuFr*J~: 

a) :ilHiUillit:w (:f,tUt]tBt1i~); 


b ) XH!11fE 5¥J:~: I¥J f&~IJf1~ jJ ; 


c) 1t~tt; 


d) ;ft:tiflW1#u"§'f T~l':j:l¥JjlIt.~~~AI¥J~Ek1'lji:j]lt (~.'R E.7 tIj); 


e) *ffl E.4 M E.5 Fr~:itifflA:;:tW;ft:t~tl (NOT) j]rt;, ;ft:t~u t±Hfjtl"§'f [~Fr~jlIt.~~~fll't'~iiE!lJF&i 


~4; 

f) fJ ~~~xE~~ 0 

a) A:;:tW:f&jyW (NOT) *rJt~tt:j;ll~; 

b)k }JH1:t ilJW (NDT)~?t iJVlJj 1'5 ; 

c) jG1~tTI!illltl (NOT) AlJH'iJlJt1~,\j'1; 

d) :tE 't/':f&~~14n~h)tI'!"JiiE~l:m;ft:t~tl (ONT) *i;Jt/tTI!~HEjJ tBZ9J~;ft:t~tl~1~1o 

E.5.5.2 j:!j\"§'fMiF;ft:t~*i;Jt:tE4J~;ft:t~f5b;t~hUVtI¥JH:fnJ*+.'R E.8 ;IshlxE~!J'x:t&~f1I¥J~Xr\1z1~J 

7'J~~, IfU~ ~-rffv('Z 'l1~p*j~: 

a) :(£I¥~f$i;.J:t ,M!Ff&~*tJEli:.fW.tB~X, Jt/"1Jl'~18%1P&\Il/J\f.'R E.8 l¥J:itiffl~l& 

t&~, llG%.Il.fifIJ~~~~X~'tI¥J~*~llo 

b) lifflkt:1:1d~I¥J~X~.'RjH.f~X, {F14r. 9.10 rtlfiJTk£I¥J~~AQ 

c) x,Jf.l:!\!'IJIlj:!j\ (SAW) ;frJ~litj:!j\ (COW) ,iJRl1M~;ft:t~.fifIJxE'7I!tQM!fjf1,;; 71¥J~XJL 

~wVt E.4.51¥J;kJj1t~fiik:X!lX;11~lHL~~Xo 

E.5.5.4 X'If.k~jf (SMLS) ~, p*.fifIJxE/':!tM!fjffd%fI''.Ifiik:X:{~Jt 9.10 9'J1JTi£Fr'.l~~!f~. /':1:. 

I¥JfiI1Wtf,'i~-IJlI;Ill*f~ E.8 l' .lii:ffl~!J'x:f&~~I¥J1ffnI.'R OO~XJ\Ilr~J 1J~~A 0 

E.5.5.5 x'J+~1l iti't! (COW) ~, X'HfM,:'Iill*f1fJtt~F' -K:ll*+ 25 mm (1.0 in) I¥Jjf 

~ffi~. m*ffl~itE.4~~M~f&~j]tt~f&, M~*~~~. *ffl~~f&.j]tt. 
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l.lll§ ~IJ"~~ fLf£ 
mm (in) 

~i&;flH~ a 

(:IIft:k) 
% 

SAW, COW, LW ~*~i¥ 
N5 1.6 (0.063) 100 

N10 3.2 (0.125) 33 
~. 

4!~ N10 3.2 (0.125) 100 

SMLS~ N12.5 3.2 (0.125) 100 

a m$c.t1X.M1*r'l:Jpli8t1R-ffa9aYHtR'J~, :f1ii&nW (JA!. E.S.3) /FJ.iIlmi:lJill:mrtJ~i&mll!L 

E.6.1 7C~ (SMLS) ~~*7tt~~ 

b) i*li>O.125 t. I1>f~~l!J:I~eJ\fti"f~~ffl~XJlllJlj~J.J~~€3. Jl[\,y.~ C.2 ~~5E:~H!H~lt 

~t~~, I1X:n; C.3 };IM5E!it!L 

c) ~nl;'J~/j\fti'f~~ffl~A:[\Ilj'-IjJ£JJiJV(~€3, Jlnn; C.3 ~Jl5E!it!L 

E.6.2 ii* 

ffl +1I!;m:f£[l1([m1&1:).f\'y.Hp;l:'±)tJlt51I1limMH~, l2J,:t~)J\tWl1'rjr:&IID~ff l2J, r~~:trEffl~X: ~ 

~, ~~*Uff~o 

~*~Eff.*,~~~~Emu~m~~m~.~~~nJJ~~~~~m.~~•• ~~ 
n*Jfl'tt'jjj'J1rp mtWl1'r, Mjf,tl~fb'i JJJlt § m1*m m~1I;.1.tf1'r ,tf1'rl:JlY.ff E.6.2 Jifi:it*f:trErB (] 

~DXA UfjIJ~m~~€3c 

E.? jlj~ 

I 

http:l:JlY.ff
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E.7.3 fIY:*ffl:m %i\ ~::lO;\f.I~WTil- ~t50fu:i1 i¥.J Jtfth~~tt~:itHr~IJMalt1Jt:, tEl:tEfl' $i21¥]'t~& -r- , 
r,tz ~it )j\~~ fIY:;-*1 Wr it i¥J ?UI:J;; {jt 0 i*JWT i l-r;\f.t!.< i2UE a}j pJ ~~{jt fiJfI m*i¥.J~ TID;fjljf:lt/:ff :P;¥dt 0 

E.7.5 tfXJ~~JEWrirJ, ~*ffl~#b1J¥tx'HW'g:lt/:ff{:fM;fhllKz 

tfXJ.~ftm, ~*ffl~~~~.JEtfXJ., JlY:UE~*ffl~1Jtt 

E.7.6 "'L:tElM~4ij .!JffilK}m rtJ *~,.Jt-gJi!ti 90o~91U~ 4 
f,[i¥.J 'f-:!5J{!'i!'y. ~3.0 mT (30 Gs), 1l1:f -~f,[1Z 

{X{?~~JW!:l'tflt, jl)!o!fl:m;;rzf\Y.;m:i1J::.:i&ffii¥J~~~ 

jj'l:tfXJ .IY>J ~ft 0 :tE?f)ll: 

~zMi:i1 E.7.6 j;JJ!lEo 

E. 7.8 !Lu *~G31t T tfXJ. i¥J I 

3 :f1Hfr~'tr i¥.J 

E.7.10 J1JTf.f~~f,tfXJ 

~*J;;JL 
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E.7.9 

E.7.2 X1f D~168.3 mm (6.625 in) l¥r¥ttffiltM'lf, ~bt*fflTltflJj¥!:ltf1T±*~!MZ, !!X::fr 

~~~*fflltfl~4.~~m~~~nft~ttffiltM'lf.~:fr~~~ttffiltM'lf~~~~~KW~ID~~ 

~:w. rPJ flJ:k 0 

E.7.3 rv.*fflWfF~~~Wfii·~~ftEi1~;ttf1t!.~:Ifl!tt~:ltfrr~JfliliJtlJi, fg:fr~~iSl~'tffRF, 

[iv. ~~ fF ~rV.~Wfii' ~~fJ!tlJi7.J ftE 0 ~Wf i i']lIZit: c:. iiE Il}3IlH:ft:f#ftE1iffl tfi :li-Hr-J ~1ID t'IU'fr:ltf1Tf* flo c 

E.7.5 Wl 'If'!t~ ttl rAU ,~*fflflJ:mJj1tx't~'lfillrr1f1fJJ~!MZJR 

~'lffltt~, ~*ffllt.~4.~~'lf. ~~~*ffl~ 

E.7.6 }\\l:frtM'lf~ ·fi;ffllfr.mJ r~l*g;~+1:lJi!E 90oJV~: 4 

~~'Y·~'Jmr\y.::;;3.0 mT (30 Gs), 1Hf 'i:t~ 

tt.~~~, ~~m~Rmi1~~m~~~ 

E.7.7 ~nwJi E.7.6 ~*~l!XJ'lf~t~ 

~[:<J'lfzraJ1:J"L~m~~~ . 

E.7.10 

~*J;JII:o 

a) !lIJ!"Ht~~!MZtEtM~Jjj(;:Ifl!z~jJjtHT, !l!IJitl.rr IS010893-9 !i&I&tlHJiJ U2; 


b) .!L11*7trzl~!i&tEtM'lf~t:tZfri:ltfrr, !l!IJitl.rr IS010893-8 !i&I&~J}IJ U30 


E.8.2 YLU+!~WHSl, X1:tilBlll~ (SAW) *1Jmft~ (COW) ,JIY.*fflmF~!MZ!i&liEtlXJ*/tMfft 

~'lf1*~.fftE*f ISO 10893-9 !i&I&~J}IJ U2 Ft'-J7t~{jjk;Xo 

http:l!IJitl.rr
http:l!IJitl.rr
http:fi;ffllfr.mJ
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E.9 WHii/WJt&jfttl§.X;l't!~ CEW), ±l5JIl~ (SAW) *Q~J3.~~ (COW) ~~ijfIij1ili# 

Fzi~~ 

~U*:ftI9}i5(, X'tEt'!:W (EW), :!:!JEVll:W (SAW) ~mtt:W (COW) ~m*fflJl:iipsf&~, (;t!KL 

UEm1Wlm;f}i4ij:1-:l.ft~ 15 mm (0.6 in) ~J.lm:tm I*J WGm~:W~4ij:1!iltl~ 15 mm (0.6 in) m:tm 1*J::f 

ff:(£*+'~Qr~JE1¥J7tfil~X: 

a) ~U*7tfilf&~:(£m~p~~ZAU:lt.Hj, f)!UttI,1i ISO 10893-9~1&~JjIJJg U2; 


b) yrLW:7tmt\L~:(£m~;llj!tJ::zFnjtHj, f)!uttI,lJ ISO 10893-8 ~1&~JjIJJg U2c 


a) J;\Z~ll1f~ C l¥Jj;llj£, *ffl1~lfHt~*~~~Ac 

b) m~ll1t~ C J;W.;E, *ffl1~;llj!Fr-r1:f1.t1~1~~~I)(~o 

c ) mtIJ ~m '§'1:~ri}:ft~~ I¥J$7t , fEI. tIJ Fn m'§'-tf:5tm:(£!KL1&f}H~z I*J 0 

d ) JI'Iz:!tI 1&~;j:IHIXJ '§' 0 

http:U*7tfilf&~:(�m~p~~ZAU:lt.Hj
http:UEm1Wlm;f}i4ij:1-:l.ft


1311* F 
(;J~Bi! '111311 * ) 

1lflffi~*(fJl.:X1 PSL 1) 

F.1.3 I)~ F.1.4 it 1'+11', Jtlf L21 0, L245, A ",II B 

HE1" &J'\Z rJtf4tl'fY'.l }J?nfJEtl1l'~" 

F.1.4 ~u)lUf\)}~x., D?355.6 mm (14.000 in) iY'.l"Wl 

F.2 R-t 

1 2 


1 
2 
Nl 
W 
Q 
b ~i.\!'-E/M=QJ1l:j'~J~ 

D5-H1': 
t t'Wf'i'Il,U'7 
d i\J 

105 
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* F.1 tifiR. -q-, Mi: jiUIH~~ 

lIXJ 'ii11:J;!C tiE >H£ 
D 

mm (in) 

titliiR-t 
mm (in) 

:J;!C}i:>'H£ a :J;!CtiE~tj\*Ji :J;!C}i:[!:fJUUH£ :J;!C}i:~!rim~Ji 
W b NL b Qb b 

tim!llBtJ9Hi 

kg (Ib) 

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 (1.063) 54,0 (2.125) 22.9 (0.903) 1,6 (0.063) 0,11 (0.24) 

26.7 (1,050) I 33.4 (1,313) 54.0 (2,125) 28.3 (1.113) 1.6 (0.063) I 0.15 (0.34) 

33.4 (1.315) I 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) 111,1 (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) 187,7 (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) 298.4 (11.750) 146.0 (5.750) 275.4 (10.844) 9.5 (0.375) 14,32(31.58) I 

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) 381.0 (15,000) 161.9 (6.375) 358.0 (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) 459.6 (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) 

a tNtHH;>{~u 1.J±0.01 Wo 

b llJ l):::l1i!1IiW"tZ" (API! KlPJIT API Spec 5L:17),ftt API Spec 5CT[21)'T'1tJ !J~lltr:r~ ,rfuftJt1:H:J.flti:rrL 



1Jf1* G 

(t,w,$E:'111Jf1* ) 


tliJ[ 'l1lfJT ~tt~a~ PS L 2 lrxJ g 


G.1 i)tP~ 

G.1.1 4>:ll1t;j1tAAlJETfflf-:iif1r CVN fPmiJ.\~ PSL2 C~R 22) ~IHTIJ!l~ffl [Jllf, 

7.2 c) 54) J~#:fJiJlf,ttlfr~ltJlff'1 PSL2 Il1t JJu ~;;)(.:4: Il1t jjt InJ rpt ill;f.) liffJ JE ~J~}!!; ,~t Ifr~II : 

~ CVN fPrnJ)]'mW~T1t1i¥J 0 

~1: ~~Q~W~~*~A~.~CVN~~~~~~~~~W~#~~~ft~. ~~~~W.~ 

!IfB·~tltlT~1t,l&, R..p~ffiuJtYl·~j:~~:j:t~o (Yi!. 9.8.2.2) 

2: 1§'Jll*~ -t:)JitJ:!!m~. ~iiEJl\imf 4>:llifjJZ1t*(liJ{:f-'~~JikmJEqi~~ (D1ffi/1#~li5},
L:"u<,":;:>' 

~#fuh)~ffi&m~~tt~~~~.~#m~~-ft. ~­

~~ttH~if1&I=n1~t~ocT. iMo 

G.1.2 


I¥.J CVN f\&l&lJE, i3:Jl:t.ft1~1J¥*w';[ E! 


a) 

b) 

G.2.2 ~TttillnJ 

a) CVN fPmiJ.\lJf.LiInUl; 


b) OWT iJ.\~¥MJt[fXXJf 0;?:508 mm (20.000 in) tlXJ~J 0 


G.3. 1 1£~T1J'r-frlriWJl5EI¥.JiJ.\~iIiAJt, 0<508 mm (20.000 in) 

[] l!tr i}] Em{x}\\1.;?: 85% 0 

G.3.2 yu*ntt-frlriJJ;ll5E G.2.1 a) IH, tErrm-frlriHJIl5Eff'liJ.\~trn)Jl, ~t-~'YH:>\~I¥J'f:l$]nlkl& 

HE (~1-iJ.\f¥.~ ·tlD /fj\iI/J\f-Hm-frlriJt:!\J5Efl<J~R 'liJtf¥.I¥.J**c 

G.3.3YuMHTt'l:-fr IdU:!\J5E G.2.1 b) rr.t, Uttlltl¥J 1";l$jnlkl&f1E (~iTm:fltill1rfl<.JmifiJt~) /fI'Y. 

++ntt-frrjjJtJ\\5Efl<.J~R'YiJ\f¥.I¥J**o 

107 

J
1 
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¥t::~~TIJliJ'fIltrrVr'l"tJlffl9t<Vr'l;IPt. fflpjffi'l0'~J\!JE DWT iJ\Mlo !m~ DWT iJ\Mli¥J~gt}jrIDfR~85%. Jjl)~ 

pJ ~ t*ilE9t<J ;fUf iJ\Mlii\;l.li:b ~ ~ J[tiffA I*JT ~, ;/;] r iiJlJ JE:gtt 'Wl :gil:lHUHi%: 14 r iY'lvOZi2 tt I*JT 

~ftn. ~#~~m~~ffl*~~m~i¥Jm~~tt~9t<JUillffill-Wi¥JW~~.~i¥J. 

G.4.2 X-1"-f D~508 mm (20.000 in) fflW1'f, Rn:mt~ 18 ~J!!fEffl@j{xiitrfi'1* CVN;f11 DWT 

·iJ\Ij;L 

DWT ;fU CVN OlUf:lftt) -iJ\MLl&Hi; 

4ij l'iJ\ML EfJ lljd\ T:I-)] CVN f!& t& IJIHt'i ; 

];J1iH!tffll~A' T:l$] CVN ll&t&fiNl1L 

G.6.1 G.7-G.11 {f&#tJ Ti.;frj'1ntfUftliltJ,y.JtHL£flil fflwf1!liJt 13Jl, JXJl:I;>:JjrtpJff1 +liJfJIEt£*U~LL 

:f:it\1fu$fttr~1'ft~i'#gttWi~1tJ&ff.J CVN nbtt&f!~o 

G.6.2 :ft(mt G. 7-G.11 fflif :JjYL 1# Wff.J CVN n].,t t& IJ~~{1iilX: '?;'1I! I~J ~ {l'filH-mj£ 7:J 4ijl'-iJ\ML EfJ ltH' 

il'f, ilX:1l ~T 11i itt ffl M+'r:J:5:Jil'f 0 

it: 1: 	 ~IJ !fiA#11i i¥J CVN U&t&a~~ili it;/;] ~HHIti¥Jij;H' 'V·JjjUliLl';.:fitu'L rm /j":JiHtA4lj:l'iJ\Mli¥J.!nuJ"V.l$)U&i& 

f1'IHl'ilfif, JJIH, 1*JT~1J'mIPJf~i!llH(titJf,Jt~lJII },o ~$;tX~[121o 

it 2: 	 ¥~J:.li:::4t X>H!lr:.ili:trr~IPJp.1i 1'."l]lt"jJ/;!i'ttrfutJjIJJEIPJ 0 ~:fit!f!~·'El'tt. ~~~*pJflEJi'd*~i¥J 0 

l 

G.7.1 4:}j;iL ~?Hj(l+H~t~liJf9itJL;jq (EPRG) $fttr!i~~IL%ViJJ!iJ[1017:J1ltE61fj *:Jj~~Cli~Wrg.0 

~ G.1, G.2;fU G.3 J;lJlkT M/J\'jZJ$]Il&t&IJNt'i ( ·m =1'-iJ\:W), :©:ff1i:ili1fl:!dJ:(8 MPa (1160 

psi), 0 :(1430 mm (56.000 in) 11 t:( 25.4 mm (1.000 in), ~rrJ~J£FrJ~J~W.ltqUmt#1T 

http:X>H!lr:.ili:trr~IPJp.1i
http:G.7-G.11
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;J;JtrtJ!ttu/4:If~o i3:~~rtlJiJT:9Ij~mJ;; CVN nllt&H~ Kv[ffl J (ft.lbf) , ~Wllf~ 

t&<L555/X80 flt, ~:9U~m;J;J 40 J J~1j2ffVfI1Wl1f~t&X~@B%hU (G.1) - (G.3) rf:11f: -1'J 

iI':Jf1fil¥J~*:?f;~mlf~t&;J;J L555 ~ X80 [/1, -R:9U~lli;J;J 80 J~1\fffl~WlIf~~l.vt>t@l¥Ji~ 

:ct:[ (G.1) - (G.3) rf:11f:--1' Ht':JfmtrtJ~*;('i': 

Kv= C, X cr~5 X 0 0.5 (G.1) 

b) m~~t&>L450 lJ,\G X65, 19~L485 sX; X70 

VT (G.2) 

c) WlP~~t&>L485~X70, 19~L555~X80 

Ot11/3 
Kv=C3 x cr~ X -I (G.3)( 2) 

0h fiHtJ:frciJ@j], ffl MPa ( 

o mfE)H~, ffl mm (in 

[)'tilt: fl5~ flt;J;J 2.16 X 10-2
; 

USC!'P.1"[fl5uIl1.1J 1.08X 10-2 
0 

0.75 f150 d:J%.r\. CG.2) W 

( G. 3) 1#:tt i¥1tt~{tP~1~.Ffl1j7:t 2 r:p 

G.7.2 JIIlffl 4:1Jttflt, 

iO 

http:USC!'P.1"[fl5uIl1.1J
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~:iE9~~2 
D 

mm (in) 

~R'.t CVN lNL&ti~, ~/J' 
Kv 

J (ft.lbf) 

~L245 

~B 

>L245 ~ 
B-L290 
~X42 

tIXl.g~~ 

>L290 WZ >L360 l!X: >L415~ 
X42-L360 X52-L415 X60-L450 
~X52 !!X:X60 !'JtX65 

>L450 ~ 
X65-L485 
~X70 

>L485 ~ 
X70-L555 
~X80 

:0:;508 (20.000) 40 (30) 40 (30) 40 (30) 40 (30) 40 (30) 40 (30) 80 (59) 

>508 (20.000)­
610 (24.000) 

40 (30) 40 (30) 40 (30) 40 (30) 40 (30) 41 (30) 80 (59) 

>610 (24.000)­
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)­
914 (36.000) 

40 (30) 40 (30) 40 (30) 40 (30) 40 (30) 51 (38) 80 (59) 

>914 (36.000)­
1016 (40.000) 

40 (30) 40 (30) 40 (30) 40 (30) 40 (30) 53 (39) 80 (59) 

>1016 (40.000)­
1118 (44.000) 

40 (30) 40 (30) 40 (30) 40 (30) 42 (31) 56 (41) 82 (60) 

> 1118 (44.000)­
1219 (48.000) 

40 (30) 40 (30) 40 (30) 40 (30) 43 (32) 58 (43) 87 (64) 

>1219 (48.000)­
1422 (56.000) 

40 (30) 42 (31) 42 (31) 42 (31) 47 (35) 63 (46) 96 (71) 

~;@9~~2 
D 

mm(in) 

~R'.t CVN INL&~, ~/J' 
Kv 

J (ft.lbf) 

~L245 

!!X:B 

>L245 WZ 
B-L290 
~X42 

tIXl.g~~ 

>L290 WZ >L360 i!X: >L415l!X: 
X42-L360 X52-L415 X60-L450 
~X52 ~X60 ~X65 

>L450 l!Jt 
X65-L485 
~X70 

>L485 WZ 
X70-L555 
~X80 

:0:;508 (20.000) 40 (30) 40 (30) 40 (30) 40 (30) 40 (30) 46 (34) 80 (59) 

>508 (20.000)­
610 (24.000) 

40 (30) 40 (30) 40 (30) 40 (30) 40 (30) 50 (37) 80 (59) 

>610 (24.000)­
711 (28.000) 

40 (30) 40 (30) 40 (30) 40 (30) 41 (30) 55 (41) 80 (59) 

> 711 (28.000)­
813 (32.000) 

40 (30) 40 (30) 40 (30) 40 (30) 43 (32) 58 (43) 83 (61) 

>813 (32.000)­
914 (36.000) 

40 (30) 40 (30) 40 (30) 41 (30) 46 (34) 62 (46) 90 (66) 

>914 (36.000­
1016 (40.000) 

40 (30) 40 (30) 40 (30) 44 (32) 48 (35) 65 (48) 96 (71) 

>1016 (40.000)­
1118 (44.000) 

40 (30) 40 (30) 40 (30) 46 (34) 51 (38) 68 (50) 102(75) 

> 1118 (44.000)­
1219 (48.000) 

40 (30) 40 (30) 40 (30) 48 (35) 53 (39) 71 (42) 108 (80) 

> 1219 (48.000)­
1422 (56.000) 

40 (30) 42 (31) 42 (31) 51 (38) 57 (42) 77 (57) 120 (89) 
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~G.3 i9:it~~~ 0.80 t¥J:Ji/J\ CVN 1I&i&~~* 
~R'f CVN ~t&tm, Xl/J\ 

Kv 
~:lE:1t~~£ J 

D tlXlfi~~ 
mm (in) >L245 gJi, >L290!ilt >L360gJi, >L415 !.llt >L450~ >L485 ~ 

~L245 
B-L290 X42-L360 X52-L415 X60-L450 X65-L485 X7O-L555 

~B 
~X42 gJi,X52 !IX X60 ~X65 ~X7O ~X80 

S508 (20.000) 40 (30) 40 (30) 40 (30) 40 (30) 41 (30) 55 (41) 80 (59) 

40 (30) 40 (30) 40 (30) 40 (30) 45 (33) 60 (44) 84 (62) 

40 (30) 40 (30) 40 (30) 43 (32) 49 (36) 65 (48) 93 (69) 

40 (30) 40 (30) 40 (30) 46 (34) 52 (38) 68 (50) 102 (75) 

40 (30) 40 (30) 40 (30) 73 (54) 110 (81) 

40 (30) 40 (30) 42 (31) 118 (87) 

40 (30) 40 (30) 125 (92) 

>1118 (44.000)­
40 (30) 40 (30) 133 (98) 

1219 
>1219 

40 (30) 148 (109) 
1422 

G.8 Battelle mlft0:a: 

~-..-m f~ t;!.>,~¥_ .­
;En,­ -tflU.l.6:Je 

(W, G.9) ~~1iWo i~>ftjIJj¥t1xJ~f~ 

~;¥'f'rqll~Hd"1J9i fj{JitHr*~~, ~J 

~L555/X80 

(ft.lbf): 

CVN n1ti&1'l~ili KvpJfIH~J;t (G.4) il1f., ryt{IJ:7oJ J 

(G.4) 

.rtrr : 
a h 1fJ:it<fint] Jlii.j] , MPa (kpsD 

D t!ilJi::!iI<f£, JIl mm (in) 1<;j~; 

ftlJi::R\¥:J!jl:, mm (in)-«~: 

C3 1tffl SI'Y1.{\l.ffJurrt~ 3.57x10-5
, 1~Jtl USC '1L1,1:1liUFf1'J.J 1.08X10-2

o 

YrL'''~W4:Jj1.t~t~:I¥J3':R'l CVN !l}l4'£HE:iftkf 100 J (74 ft.lbf) , IJ1tl~*1~IEII:~tWJtt{EL 

1~1E rrt'i~[~llXt-% I¥J ~.~:x 0 
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G.9 Battelle)!l( Itb tij:t - 1i5:t 3 

4Jii'ldt<i1i!} Battelle )\;{rlll~~t, :m~~itll rlll~ (oo:t;:I]iJ) ;fUtM~WJtt!'lX;miJ rlll~*ll[l;~I{u 

p)Go~W3 rlll~ffIWflt, ~5C"1It:~mTffi'Ii''.JltH\~r~*,Hiffio 1JlI~f\~;~1i}f~~~0 (PRC!) 208 

1ft';t., PR-3-9113[12JWik£T Battelle J!XaHr~i't, 1ftt;·rptE.~W T iJ\~f,[i1i!}i'8mEm,H1f<i1i!}f,[i1i!}X-tJt 

:itl:ffT;fst~o XRrlll~i't~~rW~ 3tim+~~~qTl+-:iJ~12.0 Mpa (1740 psj), ~J~~~~L55510 

80 £L 40<0/t <115. jfL;.ffi~lkt#'tii'8ifii#;fU~}j~l'UI#HllJllWi'8·~~[13Jo !,t115tHgc:;$:Jii'tiY¥t:i'8 

~R'JIQV&ijEm:;k:r 100 J (74 fUbO. IJ1IJTffi'X-jJt:~~J'tim:itttrf~1E. 1~1EfltJi~IN 1/*i'8~i)C 

G.10 AISI5:t 1i5:t 4 

:;$:Jitt1t<Wi~YU0.r~, Jttrt~1EtftiU:f:j AISI[14J~R 'H:;~iJ\~f,[m;fH~ir. :if1im+~~lli 

M~rp~~~~;fH~tti'8~#.4Jii'ti'8Rffl~+iJ\~f,[mi'8mm,H1t<miJ\~f,[m~Jt:ittffW 

~i'1-Bt~, ~~~~iIT:1!;.{~L485/X70 D~1219 mm (48.000 in). ~~fr0j:trp¥9:flW~.f,¥J!J. 

{E3.li\~Mi'8m.jc;l;lJl)£mpt:jJ 18.3 mm (0.720 in). :¢:Jii't~~rW~o m./J\~R'l CVN i1&t&flE 

KvnJffl0j:~ (G,5) il·~.9i{V:~ J (fUbf): 

(G,5) 


:i:trll: 

0h if,tij'J;f(ci]wiJ, m MPa CkpsD 

D t:\\l~jrq-?:, m mm (in) .«~ 

C4 ~ffl SI ifJUflt7J 3.57X 10-4, 1,tm USC ifJtlflt~ 2.40 X10.2 

!,tu*~*jjtiil'1Ut-J~R ,J-fJDtL&r)jf,[{Ei::K+- 100 J (74 ftlbf) , IJ1UffflX1II:~1i')Jttm:itl:1T~1E. 

1~1E [it11: ~IN t·* i'8}fiX 0 

I 

*jitt1t<i1i!}~R 'Jilr!&:iJ\~, x~t#k~~if,til';fUmL#II:~1i')J'ti:itl:1T{iffilAo ~~{1=ttJQ, 'fE 

WJttmmmi'8~~~~fril~iJ\~~.~~~~~s~.~m*,~iJ\~~W3~tM~WJttili~Z 

mtJUo 1t<i1i!}:tt'EII:~l¥Jjjl~:fR~~I¥J~~J; CVN 1w'L&f1EMlfi:: IL~JiJiTffi' CVN i1&L&f1Ec fr:itl:tril~ii\ 

~flt, ~f*:f#~ii~~i'8'i#~i5}, ildtll;fUJ+-:fJ 0 1*lllt. ~~ '~~llR'H; rt<J1Jti,lru£L3tiffl~:.fJJi. 

fliJ\!},~tR *~tJili~Z5tHt~lfiiif,tij' 0 



1Jf1~ H 

(1~B1i ,t11Jf1 ~ ) 


.'t1~&~i~1tf PSL2 WJ~aqiT~ 


H.1 l)tPJJ 

tt: fflf~~~*~~r~~~~~#, ffif~~~~~~~~m#r~~~~~~~o~~~~~ 

ra*ilf.1tT NACE MR0175 ~~#i~, W,lk~Ri EFC :±lJ'i&~ 16(15)0 ~~:~n4W:*T{E*~tu!Ht 

~~~~~R~~r~~~1tffl~.MMW~~~~~.* ~,~~~~.MN~E 

MR0175/ISO 15156-1[201W,lk ISO 15156-2 ~w,:&:ffi 0 n<Jffi ~$f~~4$il~ff£{j-~4$il, 

~m~x~~~~m~~~~R~~r~~~~ ~.~.#.~f 

7f~0 ~f'lt~;;"'J~}jIH5.!:.ftj:PJ(gg~1;:H'!~jlHi ISO f<iJfI<JiJt!JiQ ~Ilff 

;ijt1;l.l!~ T iilli1:iJt!Ji:¥:iJt!JiW1fl~~~}jfl~ 

2.4); 

~JitE~~1ffI<JfJtJliZ (~H.3.3.2.5); 

H.4.1.1 ); 

m1fI¥!1t~}J.M} (~H.4.1.2); 

g) 	~!®l~ (HFW) 1f~]j:!Ull~ (SAW) 1f1¥!~a~~1iI!ItiJ\~!®l{j( (~~ H.3); 

h) 	fflfffi;Jm.TZWJi£1¥! SSC iJ\~ (~~ H.3); 

D 	 ~~ HIC/SWC iJ\~jj~lU1JJIiZ~tl:\lJMIW. (~H.7.3.1.3); 

j) 	 pJ1IH~:;-8<J HIC ~tt~~JmJt (~H.7.3.1.4); 

k) 	i\J'ljjji.J:zW):[:fI1fH~ SSC iJ\~jj~.fUff.l[\'L~r&·f}UE! (~H.7.3.2.2); 

J) 	 ..5j;ijl):[:~1:fiiit!J&BtJ~Il~ (~H.7.3.3.2.fU H.7.3.3.3); 

m) ..5j41'-~1:f&1I\[ag~llu[~H.7.3.3.2c)]; 

n) 	t~5.0 mm (0.197 in) Jj!1.l~1f1f~ 100 mm (4.0 in) *ItmlEpgf.)-~ffiR:XI¥!MifE~ 

~ (~K.2.1.3); 

0) 	lJ#;lJo~Jlifil NOT itJi'!!J&r&:f&1!fl (~K.2.1.3 ~ K.2.1.4); 

p) 	~lNm1f~~]li:f/JitI=H}-~ffiR:xl¥!~f5t~~ (~K.2.1.4); 
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q) *~R':t/~JJt~liE (J\!. K.3.2.2); 

r) 7G~ (SMLS) l¥Jitjm (J\!. K.3.3); 

s) x~ (SMLS) -JIJ!~~J1Qf~ftx.fWti!lI£L~f1=:I¥JJi\UH (J\!. K.3A); 

t) x~ (SMLS) 'm't;trtJlliItxl¥JifBpi~~ (J\!. K.3A.1); 

u) xti (SMLS) 'm'1::'m'1*f7ArtJlliItx~t;trtJli;1c.xI¥JM.~~ (J\!. K.3A.2); 

v) x~ (SMLS) 'm'1::'m'1*~im:~~ (J\!. K.3.4.3); 

w) ~'m'1::'m'1*I¥J.~~~ (J\!. K.3.4A); 
2x) wHx 100 mm (0.16 in2

) -E'f'·1'-*~R'll¥J~~1M (J\!.~ K.1); 

y) rE:J~~ (HFW) ~~~:X19i~~1¥J U2/U2H ~!&~~ (J\!. KA.1); 

z) PJ~i*l¥J ISO 10893-10 j§J~~ (HFW) ~~;mF~~lI£L!&f}H~[J\!. KA.1 b) J; 

aa) ~MiI~ (HFW) ~~i**~lliItxI¥JMlFti!lI£L (J\!. KA.2); 

bb) WHff/WlfP.i!I~~~~ili~~I)(:~*~(ijI(XI¥JMlF~~ (J\!. KA.3); 

cc) J~J!®!~ (HFW) 11f11fi*I¥J;mF~iHi~bt:1Y~ti!~ (J\!. KAA): 

dd) 1:tffll1'!J J£~lt~Ht!1ttf1£~1Il- [J\!. K. 5.1.1 c) J; 
ee) ~i%i c~ti!iYW~) )fO~fHX:~I¥JM~fij}:~[J\!. K. 5.3 a) J; 

ff) #lHlll~ (SAW) ~~Yffij~~I¥J{ifH)}ti!~ (J\!. K.5A)o 

H.3.1 %lj~I~ 

H.3.2 1$lIil 

H.3.2.3 ~ ¥:->. mtl :x~4m Er'.l w:j}\f\\lMffi Ii1!fM i!t{f!It!!lt W-J JJ )fO lIltl iJ:r~PJ til'1fjj 1iifl ~ -# JJ1t (ftu1Ii:0 

{tltiJ:~) ~'f1fi:x~~4mw)j};:~mtll¥J~5tL mrfiijtft ~~!(0.001 %1¥JW1. pJl1l'1fjj/F1'f'1itrJ<::;i~4mJ~:vtt~ 

lIlu Q 

H.3.3 lIil~%lJ~ 

H.3.3.1 :1C!iI (SMLS) ~ 

H.3.3.2 
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H.3.3.2.1 ~~ff~}~SU'~,;t¥1§fffHI~;rt1 ( ) ;fU$Mt&wlLJat4PH.&B>tffit4J!¥:flHlf#tlrftip.x;o ~~~J 

I§f}\\~;k] IH~;!:1f[$IIl;t¥ (SAWU, 1/JJ)jJ£ ~#I!$IIl;t¥ (SAWH) !IX Jl!:'l@l;t¥ (H FW) I§f 0 

H.3.3.2.2 Jl!:'l!WJ;t¥ (HFW) I§fffl~Jw (:fir) IJj(;$Mt&ff<:JX1f:t:m~, tE;t¥f:t:Hufi*1'Hi~, ~j!jIJIJj(; 

fiL1Jn Co 

H.3.3.2.3 ;t¥1§fffl mw (:fir) IJj(;~Jt&, tE~LiMFriw*1i;rH~:f@:1!t ;t¥1§ffflm;H} (:fir) ff<:JY'~ ~JIl:f@:1l0 

~~~~*:fir~m*ff<:J:f@:1!t, &~~~~$Mm:fir~~~~1!to 

H.3.3.2.4 X1fl~!WJ;t¥ (HFW) • 9iJ*ffH}iSl.. tEJl!:'l@l;t¥ (HFW) I§fffl~J* (~) !lXWlt&tJJ 

~mrFri, W:fRJS K.4l¥J~*. *ffl..mJ51fl't:f@:~$M;;j} (:fir) ;f\.IWlt&~7t~1lik:XIJj(;;tJL~1tHjj, 1fIJ!IJ 

J"lX,JfJ.x; ~ill§fill1T1..i f6Mi}1:i t\}: J1& l¥J ~I§f#t\}:~ 0 

H.3.3.2.5 3!uJl1:1'fH}i)l., ffl$M;Hi (:fir) !$Mt&ijjUpx, 1..i~m ;t¥~~I/JJ••:W,! 

J:lJ~x1'J1tffl, j}14JJlM~;t¥t~Jl!IiI§f~'t6~d> 300 mm. (:fir) !tMt&m 

~;fU••;t¥.~M~~ftffl*K~*~X*~J1&o 

H.3.3.2.6 /FJlY.tEfi.:f:!I!$IIl;t¥ (SAWl) 

(n]WJJiW:3tl¥J!J&IiYE~R, tEjE 

WWJJi1ttIlITt~;r~ 0 

H.3.3.3 %.t1~~ 

H.4.1.1 t ~25.0 mm (0.984 in) ~JI§f, f;J;(jfm#}i~1-Vrp.x;7Hy.~ft~ H.1 l¥J~*, rrfH]$M#}i 

tfJ1-t7fJ.x;7tR~}!f}Hiffl;g, 1E!J\Y.E5~ H.1 :J;llj£I¥H~t1Em~~1-t715.x;7ttll}Wlo $MI§fAA!-!i}Rn<~ H.1 

~*, ll~~~~g~¥mIJj(;?~!J&?;fU2Ml¥JFri.ill~.Fri.~~~3tm~~~?~(N,Q 

£IX M) ;fU~~,~[H~j}14l¥J:m-1-'7BJ: (S) ~t15.x;o 

H.4.1.2 t>25.0 mm (0.984 in) ml§fl¥J1{/r15)G:5-t}"lW}It"'i1ifflj£, fttii~ H.1 :J;ill)i:XJ1-t7hx7till1r 

1R'~ i¥J f~ JE 0 

H.4.2 ru:1~It1fiE 

J 
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H.3.3.2.1 ~!jHfl:l}i2Y~,:,t!j!'§fflHflHii (:U';) ;fUWJfRM L113!$(f J!1fRBJ(.lii~ J!¥:fR$L1tUITuh:X;. ~@1M 

~JiY.1iJ1iti:J:ljHI\l:,t!j! (SAWL), ~1iiE~~5Jtl:,t!j! (SAWH) BJ(.~~;tlf. CHFW) ~ 0 

H.3.3.2.2 j\jj~:,t!j! (HFW) '§ffflWJ;fj1 c:U';) BJ(.WJfRmx·J:f~JiIr&. fr:,t!j!tfrj~lr1i:ittqTf~~, t;t;J!jIJBJ(. 

,t/1JmT. 

H.3.3.2.3 :,t!j!lffllWlw (:U';) BJ(.~JfR, fr$L1t~J§b'y.:ittqrY~~~;f;i}:~. :,t!j!lrfflmw (:U';) my~~;f;i}:lt 

~~~~*:U';~mwm~lt, *~~~~WJw:U';JiIr&m;f;i}:lt. 

H.3.3.2.4 XoJi:j\jj®i:tlf- (HFW) '§f. :tlO*::~rtJ}i2, frl\;,®i:tlf- (HFW) lrfflmw (:U';) iJXmfRtJ] 

~~trJ§, JiY.m ~ K.4 m~*. *ffl :illn:j:i1Jm~~m* (:U';) ~1M fR I¥J 51Fz.HjI(·:XBJ(.,t/U)iUgH~j, ~ l)l,Ij 

~~~~'§f:ittfr~Me~~~m~'§f~~~. 

H.3.3.2.5 1m *lftj}i2 , fflm1i1f ( ) ImfR1tUfj:X;, 1'1 

~~~N~ffl. ~#~~~:tlf-.m~_~&WOmm 

r&;fU~1iiE:tlf-.ffi~m~ftffi~K~*l¥Jxm;f;i}:~. 

H.3.3.2.6 ~~~frlH.it~5Jtl:tlf- (SAWL) 

~~~~1J.~m~~~~.fr~~ 

t!'lW:J 1J1ftf1t lt1 ~~~ 0 

H.3.3.3 3!;ffti: 

H.4.1.1 t ~25.0 mm (0.984 in) Wl'§f. t~f1tm~mit¥h~51JiY.~f;R H.1 I¥J~*, rprA]~r& 

F/'oJ {t:1: fJX; 51 J\I7. t:JJ. ff}HiffJ k , 111J\l7.'=i R H. 1 );JA!;.g mtj~f1t ~1 r& mit7 JJX; 51tJ}~ 0 ~1 '§f 1\i1!~~ JiY.~R H. 1 

~*. n~R~Wl~m~~~~~~~;fU~.mJ§.m~.J§.~R~~~~~m~~(N,Q 

BJ(. M) ;fUR~][Hlt~f~m~-~1"-7BJ: (S) mJJ:X;. 

H.4.1.2 t>25.0 mm (0.984 in) ~tfI¥Ht:'f'h~51JIY.l:I}fl'ijfifHk. jfWR H.1 );JJl!J::X·Jit7JJ:X;fH:Jltf 

Jll~ m1~lf . 

.4 
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* H 1 - t~25 0 mm (0984 in) llXl~l¥Jf.t~px5t 

I 

~~~~, ~T:t$I$~*fi~Ilf'=~~~JT ~~~a 

% %
WlW. MA iNA 

cb I Si l Mnb I p I S I v l Nb I Ti I JtfIE c.d CE11w I CPcm 

X!ii'iNIlW.g 
L245NS ~ 0.14 0.40 1.35 0.020 0.003 e 

f f 0.04 9 0.36 0.19 h 
BNS 
L290NS w.t 0.14 0.40 1.35 0.020 0.003 e 0.05 0.05 0.04 - 0.36 0.19 h
X42NS 

L320NS !j)G 
0.14 0.40 1.40 0.020 0.003 e 0.07 0.05 0.04 9 0.38 0.20 h 

X46NS 

L360NS M 
0.16 0.45 1.65 0.020 0.003 e 0.10 0.05 0.04 9 0.43 0.22 h 

X52NS 
L245QS M 

0.14 0.40 1.35 0.020 0.003 e 0.04 0.04 0.04 - 0.34 0.19 h
BQS 
L290QS !j)G 

0.14 0.40 1.35 0.020 0.003 e 0.04 0.04 0.04 - 0.34 0.19 h 
X42QS 
L320QS w.t 0.15 0.45 1.40 0.020 0.003 e 0.05 0.05 0.04 - 0.36 0.20 h
X46QS 
L360QS w.t 0.16 0.45 1.65 0.020 0.003 e 0.07 0.05 0.04 9 0.39 0.20 h
X52QS 
L390QS M 0.16 0.45 1.65 0.020 0.003 e 0.07 0.05 0.04 9 0.40 0.21 h
X56QS 
L415QS M 

0.16 0.45 1.65 0.020 0.003 e 0.08 0.05 0.04 g.i.k 0.41 0.22 h
X60QS 
L450QS l!!Z 0.16 0.45 1.65 0.020 0.003 e 0.09 0.05 0.06 g.i.k 0.42 0.22 h
X65QS 
L485QS M 0.16 0.45 1.65 0.020 0.003 e 0.09 0.05 0.06 g.i.k 0.42 0.22 h
X70QS 

W.g 
L245MS !!X 0.10 0.40 1.25 0.020 0.002 e 0.04 0.04 0.04 - - 0.19BMS 
L290MS w.t 

0.10 0.40 1.25 0.020 0.002 e 0.04 0.04 0.04 - - 0.19X42MS 
L320MS !j)G 

0.10 0.45 1.35 0.020 0.002 e 0.05 0.05 0.04 - - 0.20X46MS 
L360MS w.t 0.10 0.45 1.45 0.020 0.002 e 0.05 0.06 0.04 - - 0.20X52MS 
L390MS !!X 

0.10 0.45 1.45 0.020 0.002 e 0.06 0.08 0.04 9 - 0.21X56MS 

L4 15M5.':1. 0.10 0.45 1.45 0.020 0.002 g 0.08 0.08 0.06 
n; 

0.21~" -X60MS 
L450MS !!Ji: 

0.10 0.45 1.60 0.020 0.002 e 0.10 0.08 0.06 g,i,j - 0.22X65MS 
L485MS !j)G 

0.10 0.45 1.60 0.020 0.002 e 0.10 0.08 0.06 g,i,j - 0.22X70MS 
a 

0/":~7Hfr1J1{d~'i (I,[ 9.2.4 -fjl 9.2.5), JzUiWi"fl!it>0.12% 1Jl1J1~!+J CE 1rw , JzuiWiflw:50.12% IJlIJ1Jt:JIJ CEpcmo 
b 

@!*wbtJ11lJE.!iLI;:@!"fItt.4li~1> 0.01%, VlIJ ft l'PUl"fl ltt It;J;lAlfiUa AUl"fl lJt!ili 0.05%, .lltk:tl!l 1': 0.20% 0 
c 

AI'otal:50.060%; N:50.012%; AI I N~2 : 1 (~'@IH.imrl'frWJ,EiJ('f.i~J'fJ!WJ); CU:50.35% (l((J:'.j;,fH!}~5C CU:50.10%); 
Ni:50.30%; Cr:50.30%; MO:50.15%; B:50.0005%0 

d 
1'fj'fl'R;fJtJ:miJll'filJ"fIl;Ul'f&r, ~3}fJt!}iS(:Yr, 'PU'* S>0.0015%1Jl1J Ca/S~1.50 SMLS 'R;;f!J;l4l'R; Ca:50.006% 

e 
SMLS 'R'~.!iLl;:iifrt*wwJml' 0.008%, rto I-1.Jzu*fTtJ}iS(~f"{8-WJml': 0.006%0 X1 f:i.:S@li!rtf\Ijt;J\ ·1'tJert'uO'~:t'.. t~·, wJtJ} 
is( liflJ fEtJeff\ O'~ Ca/S 0 

f 
~)}fJj;}}iS(:Yr, Nb+V:50.06%0 

9 Nb+V+n:50.15%o 
h xi f SMLS R, ~ylJ CPcmffiwJmJJ11 0.030 
, 

Mr:fij;}} is(, Mo:50.35%0 
J 'PU*:fiiJJ.iS(, Cr:50.45%0 
k 

'PU;ffJtJ}iS(, Cr:50.45% 1-1. Ni:50.50%c 
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~ H.2 

Jllin~5!il.1i a 

RtO.S 

MPa (pSi) 

mEL5!il.1i a 

Rm 
MPa (psi) 

Jlli 5!il. bl:: b 

Rlo.s/ Rm 

(50 mm 0t 
2 in 1-tf{J) 

Af 

mEL5!il.1i c 

Rm 
MPa (psi) 

.Itt J.:. .Itt+ .Itt).: ~A 
% 

L245NS 0. BNS 
L245QS 0. BQS 
L245MS 0. BMS 

245 
(35500) 

450 d 

(65300) d 

415 
(60200) 

655 
(95000) 

0.93 e 415 
(60200) 

L290NS !&: X42NS 
L290QS !'X X42QS 
L290MS!'x X42MS 

290 
(42100) 

495 
(71800) 

415 
(60200) 

655 
(95000) 

0.93 e 415 
(60200) 

L320NS !'x X46NS 
L320QS !'£ X46QS 
L320MS !'Ji; X46MS 

320 
(46400) 

435 
(63100) 

655 
(95000) 

e 435 
(63100) 

L360NS X52NS 
L360QS 0. X52QS 
L360MS 0. X52MS 

L390QS !'li; X56QS 
L390MS !'li; X56MS 

L415QS 0. X60QS 
L415MS !'X X60MS 

L450QS !'li; X65QS 
L450MS !'li; X65MS 

L485QS !'X X70QS 
L485MS !'X X70MS 

b 

c 

d 

1(["'i.~'::760 MPa (110200 

4>:w\tmJlJ r 0>323.9 

xJfrt'i'ff]Wl3;&, 

x.J~:4<~»'lnj 

fE: 

;;:~ rjl: 

C :'1*JlJ SIl!i{\i;j;IJrrJ, C A 1940. :'i*JIJ USC '>¥&;j;ljltJ. C A 625000. 

Axe .nWJtHr9f\}fFfli..{fft1i~lfu.f}l. JIJ mm 2 (in2 
), J:l.wtruTm'J~' 

IYlI#;ict:.fr, R>f1: 12.5 mm (0.500 in)flI8.9 mm (0.350in)iY:lI!iIIWi..\.fr}:J 130 mm2 (0.20 in2 
); g~1: 6.4 mm 

(0.250 in)iY'.II~UWw\ff}:J 65 mm2 (0.10 in2 
), 

1::.JlXLWiJl:ff.ttx a)485 mm 2 (0.75 in2 ),fil b)*JtJWl"r'1;J;<J!fE,yHl',fMl.\lk{\'l'W:~H'{.~iAfftili~rfIimf\li/'i'l'j<J~/J\ 

;r" 1911 ~3'u:IN~~iliJI''.I 1 0 mm2 (0.01 in2 
); 

fji:{}\t\.frllX a) 485 mm 2 (0.75 in2),fj! b)*jl!ij~tT );IJlfEml([,fII);J\lfE'!\¥J'j£~t·;J4:~1J\:fftili~rfIifRJl.li~IY'.I~JJ\fl·. 

liiiL~3'IJ1!H~iII(j(J 10 mm2 (0.01 in2 
), 

U A;/::iIlfEJ&'Ht·hl'lij\i:\t, JIj MPa (psi).k/J~' 

. 
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H.4,3 HIC/SWC lJt*'v. 

(CSR) :(;2%: 

(CLR) 15%: 

c) (CTR) :(;5%" 

~II *HIC/SWC 1A!r.L{lf~H~*-1'~JJlHiU1d'j(r.J 

1Vj{.f.lY>!.N~[;! 

a) 

b) 

Jl± h~leti.tiJt{J::; (l<HKt'( (w. H,7.3), JVi'f0" HAZ (j<J~~Li.t}\\i:(;250 HV10 22 HRC 

(70,6 HR 15N), 

)11: ISO 15156-2 ~ru IS015156-2 

'~.);] HRC 

H.4.5 ssc lit~1[ 

(f(Jl;!1I!1 o N:Mi?< [tIl I.IHWUFM ·1<fnI Jl~!.!x%U)(j<JiJtnl;\J.tJ /f-frfti..Jt,f-¥:. LJtlln 

Jf-tQ D£%Hl1,l{ LU }])F~IJI (0 

H,5,1 

~'§U 

a) i~t({"(0,05 t, II 

5ItHr: 

; i, ~II 

c) f¥J J;t\! I.E ~flJl; 

b) iXJQ >0,05 t, r1 C.2, C.3 b) C,3 

http:Jl~!.!x%U)(j<JiJtnl;\J.tJ
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H.5.2 X'J+'~'ff, tE1fMJi~ 

J\I7.;/,U};j{ijj(!lfl : 

a) ~tg'J*J:«jTIL IijzJ*J;llj!~l¥JtH¥;tFt-~~, 250 HV10, 22 HRC 240 HBW, 

b) WJtg'Y~1<:lill, Iijzy~:i1M~rrJ1~~:l¥tJi, 275 HV10, 27 HRC Iijz 260 HBWc 

J*J /GJ\y'ji';Jilil~Jtg'~tJ$~ 0.3 mm (0.012 in) +0.05 to 

2 

3 

4 

5 

6 

7 
SMLS, HFW, SAWL 
~SAWH 

8 Hie iA~ 
SMLS, HFW, SAWL 
~SAWH 

SMLS, HFW, SAWL 
!&. SAWH 

a 1~1t1'J'>o¥l±l1j;~iiIri'~f;j"uJi:, ;'tltf'io¥Jtt'filltr¥tnltxlf;llmJtf:!Ji: tAt11'J; ¥H
trt:M1ii 0.002 IlL Jtt 0 

~llXlf;lr mJtf:!ll'iJ<J U'.-fl'L {ttLt';.;~u:l't }Jllj&~/b 

H.7.2.1 1~,9!lJ 

H.7.2.1.1 JiIZ§1Rfflft-J'Jlfflf/f,f1fti~·hL1tjiiit~, CVN frPmmJ1<l, DWT iA~, ~ 

Jrium~L 6J!!JtiitJ1<l, HIC m~L WJtg'Wd1im'J.-:L mf&:l¥JB:mllfrtu ssc m~R"Jiit#t, 
Ji'li.Aff 0 

flEiA~' J-k 

U,.IIAll 

-
d 
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H.7.2. 1 .2*cR !I'FiJ\!l& I¥J iA.l:*fU iAtf'[,if. E< 00 5 ;ftJ 00 6 fiff ~ {,'d§:;fU :& H.4 I¥J ~3]( tl& IIX , ff J5m 
10.2.3.2-10.2.3.7, 10.2.4fjl H.7.2.2-H.7.2.4I¥J~H't~3](o 

H.7.2.2 HICI SWC irt~fllirtt~ 

H.7.2.3.2 ~~JJ fnJ}~x5'''. ~ll 1} fIE ssc iA!l&J+lmflR. 'JeK.rt x 't;'ut x J.tt:!30JlY.~ 115 mm X 15 

mmX5 mm (4.5 inXO.59 inX0.20 in), x..tfA!1'l". 1'EiAtf'l¥Jrtl~1lJilZ1.'1f2i8trt:l!MJ!]$(J~lif£A! 

. *R~IIXW.l¥Jm~~tf'[m005b);fUc)1 o~fk.~,~~~#I¥J~~m*(m~5 

a) 1) 0 9U *fn)j.~X ,~.l:*uJH-: '11. 0 W; :'1HTtJ} ~x5''', .fJL1Ju LIf:JiAJ#.(:J\'ZIIX B'M't1r I*J :&rnL 

H.7.2.4 ~Jli.rt~i.rtt~ 

~N~~iA~~~~fiff~~~I¥J~$. ~+A!~. ~.~~J#.(:~~~1.'1~~n~.~. 

JJjgW~J! (m~ H.n 0 

r *iit:IRiit;f~aq~:I: , 11 IcJ ',flli:iLji a 

~:iE~H£ 
il.t :tJ!:i:iL ji D 

! mm (in) 
WJ1f~~ 

i 
~508 ( 20.000) <508 ( 20.000) . 

.~;#SMLS b [JR.!'fJ 5 a) J 1T 1T 
1W c1W 


SAWHlM'.f!fI5 c) 
1 


SAWUJR.!'fJ 5 b) J W~ 
1W 1W 


SAWHlM'.f!fI5 c) . 


i¥ tJ! 
1WS 


HFWll,\!.~ 5 b) 


1WS'wHit (;f§)/'rfi t1X »t j.j¥fJ! 
1W 1Wi¥ !J! 

a .bJ~jilrIJfll{iL'i'J::(:'f-'7(r'111l'\1ftW~11i:I5< 

b 11iIJ r{-tjtij>fll~~1ttbUi.t (SMLS) i~'o 
ex·, l'J(\!.Utft'j;rfu n. ~~~~~~m~~~~~~~~U~~illff~~. 

H.7.3.1 HIC/SWC i.rt~ilt 

H.7.3.1.1 HIC/SWC lA!l&~E< NACE TM0284 1¥J~3](i!trriA!l&;fU*>~ 0 

H.7.3.1.2 H.7.3.1.3 fti!f5'r, HIC/SWC iA!l&Jlli1'ENit NACE TM0284:2003 I¥J A m~1L'»i 

11 illfr 0 



Q 
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H.7.3.1.3 YUW:f:fPlHx, HIC/SWC irt:MZ 

a) {d,}f~fj'JW NACE TM0284:2003 mni B rr (J,[ ISO 15156-2:20031<. B.3) 11 , 

b) H2S 7t lt<: ~ l:jJj[H~ ~1tf *1] j£JIY. • 

c) MZ L& flHR l:ij H.4. 3 ftJ);J\: Ii:*1] I~J DUUt!t~m0 

H.7.3.1.4 JlY.f~ 6~§;J(*Jjt:f, ~rtJlf)tlf,fU~rt1ttil!lj\Pf.,YUW:1f 11J fx, 1:1 ·ffi1#.J~ 1iFt'~~rtJm 

JtJI\U1TtE* 6l: 0 

H.7.3.2 ssc liC~~ 

H.7.3.2.1 Il.s< H.7.3.2.2 fc.i.'f::yr. 

- ii\MZ1J~.tmniniJjuJ\'l-Mtr NACE TM0177:2005. 

b\ffJIY.7,J ISO 7539-2, ASTM G39 tOC4>:fffif1E 

ii\MZm~J\lZA NACE TM0177:2005 t:llliE 

- ii\MZrrtrnjJi\i}J 720 he 

it: {!: sse m%Zt:j=r;~HlJ 0.72 

{If J-ilj 1,'1' JE!i<J 151: '* f& 1M 0 11J~.if 

,M~ftJ~~(~~j£trfflMm~~#~ 

03 Z< 8.1), ~II;~U§ J2,:!!:5:iitMZ, JIY.~b\MZ~tl 

H.7.3.3.1 !\\7.;fR* ISO ASTM E384 1fJ¥H{H(; W!tl iit$',tJttlfGJ:ft~1Jjt irt:J1\L 0 !lX;fR:JIiii ISO 

6508 !lX ASTM E 18, C\;ii\J1\L HR 15N ill1TGJ:ft~Jl!Jjtirt:MZ ~t[:CJ1Jjtii\ 

Pfo.1J~t.. , 

tE1f{1';fUilj:ftiAMZ rr, 'Jil'(IB~Jl!Jjti:t~ml1:f8)\v.MZL&flH[HtJ, YII rr:li/J\ffil:ijtE~=}~ 

fflili~~ftJABrrm*iliftJ~~ili~mttf8J1Y.J1\L~~W.R~B~~mttf8~J1\L~~WftJMJjt~ 

:t+ 10 HV10 2 HRC (.Qt~·1l>f·rrj£ffl1n. mpH~Ai!f\lyl.l\trmo 

~--------------------~I 
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H.7.3.3.2 )d~ (SMLS) %'mtilJ.irn: ~uft.l H.1 a) 

a) t<4.0 mm (0.156 in) ff'.Jfl~ ,fx.TI'ffil rr~~l¥JfPiI~lill{f1A!ML, 

b) 4.0 mm (0.156 in) ~t<6.0 mm (0.236 in) , 1X:,*ftEl)..J~jfuflJ:'lb:&tflj(r'.JflQ(n]illh 

tA$-2, 

c) ~1J*fJ'E1}~x, 

H.7.3.3.3 

a) t<4.0mm (0.156in) 


b) 4.0 mm (0.156 in) t<6.0 mm (0.236 in) , {x.m~:(t:I*J:&ltHIJ:'lf.~jful¥JfotlluJjl.Hf 


bt!}{;Zo 

c) 	~IU!f(:n)f ~x, ~~;Ef§[11~* /Ji))f\'f r DJ:H I., DJ:H(f.J~IJ.i~ll;m}2: '0 W-tirr JL.,r~I¥JRfUZ';J rlJ 

/J\ t· ~ H.1.c) fiji /J.;~rtil~ 0 

H.7.5 HIC/SWC ~n~ 

~1I* ·tII HIC/SWC1A!}{;ztAf'¢/f~iWlJL!}{;zt&:fRp&, Wrl:r*llffiU~ltlf JII1.tJ} ~1ifflJ£1.'1!}{;Z~*o ~u~ffl, 

IN jt< 10.2.11 ff'l ftJ\lfcift;~H~.EIlL 

Ili 11.2~)1tl¥Jfl~ 1'i;:f/j;Jl; >'~, WJTI':f/J;;LJ\'l.l'LJ,~ ·1't.0J}IJ!;j-, ~1<~ /"rfrl!llZxt-'f1!tlijt1:l:XJt./.fi 

rr'lt1:l.IJ.f-.:.*,o 

HfJ'rtfr4=fff-lif PSL2 '§H'(, HrHr'ffr H 1hl::~*rr'.JlWg;, ~IJJrnmt4:tijt1frr.Jj;lJ\}ct;F 

JH±ft~t&'IIJJu "S" . 1<S)]l~j~fI)jJtJ]m-f~fL8fH)!:~14o 

X52MS/X52MO .rJ.x L360MS/L360MO) 0 

http:rfrl!llZxt-'f1!tlijt1:l:XJt./.fi
http:x.m~:(t:I*J:&ltHIJ:'lf.~jful�JfotlluJjl.Hf
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R't: mm (in) 

b) SAW'Ff 



J~J: mm(in) 

V 
I 

a 

10 (0.4) 

15 (0.6) 

20 (0.8) 

c) HFW ~ 

a 

b lti':miTtx 0.15 mm (0.03 in)" 

c 11" 


d {lnJI.h2J!.\;it:IJ~JI~p;JfClJJlI¥J 1.0 mm (0.04 in)" 


e I'j r*J N: lfu {II ~r*- llii 0 




1J11* I 
(~ji?311J11* ) 

"j[iMi15Eb'if" (TFL) B<Ji.T~ 

a) Cx 1.4)0 

1.5.1 J\V::~Utl fTffr:& 1.2 ·~*i¥J&~tl:m:iHi1~*~xJ4ijfEl TFL lM'i'r1:K3tt1T.f&!& o fEitHi.i1!i{;;>1&!J£t.iH , 
~*~~~~~~.~'i'r, ~~~'i'r~~, ~R~'i'r~$~~**~~. 

1.52 :iHi*~i¥JOO$~.~~~,~~~~~~Am'i'r~$.fE~1&!&.i1!i~~~~ffi~~i¥Jfr~ 

*hi¥J~ffl~, :iHi~~~~e~.i1!ia~ 

125 

J 
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~.g:J!.il.:@$N'£ 
D 

mm (in) 
¥ Jl 

i~H.£:J!.il.R-q-
mm (in) 

I 1[1.£ 

<88.9 (3.500) 1066 (42) I d -2.4 (0.093) 
~88.9 (3.500) 1066(42) d -3.2 (0.125) 

n, d J:Jt1-<J'1~;rr'.1~t"ltpl.j1:? (hl:,x 1.1). 

1+:: "$:1.1 rprniJ\llf.l:J+.JJh2 68.9 Mpa (9990 psi) fn,fIJRl 



1tf1* J 
( ~J\!m'1'11tf1* ) 

~fijLmHx~1* PSL 2lfXl 

J.1 iR~~ 

nil ~ 7.2 c) 61) LUh1;j I ~f'H(.J PSL 2 

't! IIJ J IJ ({~IJljIJ DNV-OS-F101[16]) 

b) 

c) 

d) IllrljHlxjr~ ft/?IN.?t (I1t!.J.4.1A,t 

e) t> 25.0 mm (0.984 in) ~.A<Jf,t'\r: )J~~,-.--'­ ~"r", "~c 

f) L555QO/X80QO, L625QO QO, )it69 J.1 ): 

g) 1t,'(:);)(;j! rl;rL~:¥J.1~ d)L 

h) I~ :lfd'l: F 

[~~ J.2, b) J; 

j) I)~ 1 ~f\{fll/.!J£1+JI¥JK,F!t16:1:jij (1£ J.6.3); 

k) ~~W~flil:1ffiijT:[9t!« J.3,Ijl;jJ~t b) ]; 

1;.1. 

fll HAZ ((Hiil!!£ii\lJhl ( 

J.n: 

0) CTOD 1J\!J{,~ ( ~ J.8.2.2 til ~<: J.6): 

p):R!1J iJ\~y.:):}jiLt:J:;Djljfb:I;!Jht1m~ [~« J.7. MIlil c) ]: 

q) rJ!:iWT];JYJ~HJJll?:'JAI~Jf\!1ItltJ\~(,L9tI~ J.7. !~;~itd) ]; 

rl Ijt!1!!E6;!!)l'£iJ\~iC7.tKJXJjrj ~ J.8.3.2.2 c) fl.1 J.8.3.2.3J; 

s) Ijt~!E1i!1!f\{1J\lJhl1\'!.'r2j'(fJ 7ilJ [~J.8.3.2.2 c) J; 

U t 5.0 mm <0.197 in) ti~ 

K.2.1.3); 

u) H!l;;'itHtNDT J~*lt&t~l;tHI1t!.K.2.1.3fll K.2.1.4J; 

v ) 1lJ+1i ~J tp,'rpf ifid LUi l.lik:LJ i¥J ~,fJ} tJ:.f>l ( fA!. K.2. 1 A. ) ; 

127 
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w) !JQl{:(;'ll7;« K.1 +1lJ\V.~*iY'lMi;1jt!:!¥t ( I,\l, K.3.2.2.); 


x) )}}}!;;:. >j/itJti¥JiJ&lIE (VI!. K.3.2.2.); 


y) Jdj~ (SMLS) tYMi;1j}\,'Uif:~JI~~:ruRiliY'lP:~1.J11 (hl K.3.3); 


z) Jdif (SMLS) i'f'l;rt<J~!.tx::t--tfH'tk1&1f:.):~iY'lrv.ffl (hl K.3.4); 


aa) Jdi (SMLS) :~\;fNI;'JJiJ:xiY'lMi}UfQ~ (VI!. K.3.4.1); 


bb) Jdif (SMLS) i'F1;-"f:i'R;Wf'»d"Ja0:X,fUfil~I"JJj,t(Xrt<J~Mltl!¥t (m K.3.4.2); 


cc) Jd~ (SMLS) Ff--J':Ffw1r'JiJVid0:'1Q (VI!. K.3.4.3); 


dd) tWf'r--J':?'wMU51t!:!¥t (VI!. K.3.4.4); 


ee) t;;JyW');,' (HFW) Ff'PT'trrJdwtli}Qi¥Ji¥7.r&~~» U2/U2H (9t!. K.4.1); 


ff) 11jf{1*rf] ISO 10893-10 1~;Jj;f)i):Lt', (HFW) i'f'l;):¥~ri UT !MZL&:flHlHm K.4.1 b) ]; 


gg) r8JJ];W):¥ CHFW) ~1'TfW5}Jl:iI0:xi¥JMiJli:fQ!JQ (hl K.4.2); 


hh) tlxj '1'lf/'flxjfRJll.~l!X ~I;:ill:t'ftif Ix J:o'£J} Uilikx Fr-JMirti f;J~& (m K.4.3); 


ii) H:J+JM1riiWi:~,\ij{rP17J~Lx,j r~;J];1jjt'i' (HFW) ffB'will1f JdY1tl¥l (m K.4.4); 


jp H:HH61JLUJ3tiY'l~rjf\WxJi{;l:~ill1/f;01H9t!. K. 5.1.1 c) ]; 


kk) F,Y;!d (~f&:gft~r~) ;fufl~f~lxlEt[hl K. 5.3 a) ] ft''lMr3i>f,\z!JQ; 


II) rlj1'l1[t't (SAW) B'Rol;!dW,tiIrl''lfrPlfJit!:!¥t (m K.5.4)0 


mm) L625QO/X90QO;fU L690QO/X100QO t~j3Xft''l~fl\; RtOsiRm (m~ J.2)0 


J.3 *IJj§ 

J.3.1 *IJ~IZ: 

J.3.2 ~llXl 

J.3.3.1 7C~ii (SMLS) ~ 

J.3.3.2 ~~ 

J.3.3.2.1 I)~ !jHft)l' ~x1~, J'j'.'8'HH~j'H;; ({E) ,futlxjt&R II iJft4DXJt<:t4:I?E~L f#rl(U·)J)Go 'f~:g JlV.7'.l (Uri 

Jlj1 'li['W (SAWU, rl~jjfit~r!jl 'lI[):¥ (SAWH) Wi: 1'1i'; J];iJ1J~t (HFW) '¥i; 0 

J.3.3.2.2 r~JJ];iJl:t¥ (HFW) 1f}IJtlxj'~; (1i;) vXt~j{&mM:jJ:ill.~, ftJ~ttR;fA:illhf~~, 15U']iJvX 

tJL1.J~j 10 
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J.3.3.2.3 W-ffffl ~Hii (11;) *u~JW.tEtJ'L#iIJJRhv.ittijYb ~.M!1s.rrt ~pJX.j*hQ:11;~Hfj~J';t! tE pJtJ0 

i<J'm;11;i!1~~~ , 

J.3.3.2.4 ~u#Hftt}~5L f\y.tEVJtrr~~i<J'rti (:'ffi:) flxi<JW.ilu·JR! *M1lf1jt K flI,]~*. *fflMlFiJi 

tt~~i<J*( )~i<Jw.flI,]*g~X~~~~m.~~~~~~W-~flI,]i<Jffillff~MmFi~~flI,] 

~ff#~~o 

J.3.3.2.5 Pu*ifi'JHx.. ffl~J;i~; ( ) 1i<JW.#iIJ}J~, u1';"~J'aj (11;) 1i<JW.tJ~W-~iifll,]gIJjrEtiiJ;!j!.ff 

~~~H~m, ~#~M~W..~ff~flI,]~~~&~~Omm, RM~W.illffl~i<J*(:'ffi:) 

1i<Jw.i!1~*U~JjJEW-.*tlIciJ(fJ~itIlf1jt K~*flI,]A;1M~!JiL 

J.3.3.2.6 /f::RtE]ljiitJ:ft~W. (SAWU ff:JtJlr]1:eJ1HRJtrrJl:11/:W-. F#iUm~r~yltJjj~~~1.J.!iiJE 

00, tEJl:~W-~~~~~~~flI,]m~~~fi~.Mi<Jfffll,]~~ 

J.3.3.3 ~1j£1if 

J.4.1.1 (~25.0 

flI,] 1{/?hQ: 7t f\'i. 

n iJJ :«~i<J f8. 

~:R;J~m~1i~ftt F~ 

flI,]1t"fcp~*f\'Z~it:'& J.1 flI,]~*. rrrfi]~]f8. 

jf;ffui<Jf8. flI,]j;t~fE 1t~h~5}tJ}i}lij c lMfflfp 4'iJIY.:tJi$( J.1 ~*, 

J1~J~Hfj{JJR~tlUJ~o JR~Ll:J:$bJ~:<1ti::f)\~fj{JT-£J: eN, Q EX M) 

J.4.1.2 (>25.0 mm (0. 

1~1Eo 

J 

http:1i<JW.tJ~W-~iifll,]gIJjrEtiiJ;!j!.ff
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~ J.1 t:-::; 25.0 mm (0.984 in) llXl~1.t~J:iX7t 

~.!i7t~. ~Tmj$7J'~;fQf=~7ttJT ~ili.!ia 

W1~ 
clJiA:> (!ti)() 

% % 
CO Si Mnb P S V Nb Ti !tfft!c CE,w CEPcm 

7C~~;fQ~~ 
L245NO .C£ 0.14 0.40 1.35 0.020 0.010 a d 0.04 eJ 0.36 0.19 9 
BNO 
L290NO ~'X 0.14 0.40 1.35 0.020 0.010 0.05 0.05 0.04 f 0.36 0.19 9
X42 NO 
L320NO :& 0.14 0.40 1.40 0.020 0.010 0.07 0.05 0.04 8.1 0.38 0.20 g 

X46NO 
L360NO ,'x 0.16 0.45 1.65 0.020 0.010 0.10 0.05 0.04 e 0.43 0.22 g 

X52NO 
L245QO ~'Q 0.14 OAO 1.35 0.020 0.010 0.04 0.04 0.04 f 0.34 0.19 g 

BQO 
L290QO l'X 0.14 0.40 1.35 0.020 0.010 0.04 0.04 0.04 f 0.34 0.19 9
X42QO 
L320QO 9~ 0.15 0.45 1.40 0.020 0.010 0.05 0.05 0.04 f 0.36 0.20v
X46QO 
L360QO ,·X 0.16 0.45 1.65 0.020 0.010 0.07 0.05 0.04 e.h 0.39 0.20 g 
X52QO 

L390QO ,'J( 0.16 0.45 1.65 0.020 0.010 0.07 0.05 0.04 e,h OAO 0.21 9 
X56QO 
L415QO ux 0.16 OA5 1.65 0.020 0.010 0.08 0.05 0.04 e.h OA1 0.22 9
X60QO 
L450QO "X 0.16 0.45 1.65 0.020 0.010 0.09 0.05 0.06 e.h 0.42 0.22 g 

X65QO 
L485QO .u~ 0.17 0.45 1.75 0.020 0.010 0.10 0.05 0.06 e.h OA2 0.23 9 
X70QO 

L555QO ~X 0.17 0,45 1.85 0.020 0.010 0.10 0.06 0.06 e,h ((W 5Rti tJ" l:X.X80QO 
L625QO l'X 0.14 0,45 1.85 0.020 0.010 0.10 0.06 0.06 ej UII#!:1iFH:X.X90QO 
L690QO ;ox 

I 0.14 OA5 1.85 0.020 0.010 0.10 0.06 0.06 e,1 ((II .~ fl ~)} l:X.
X100QO 

~~ 

0.12To.40
L245MO ,'x 1.25 0.020 0.010 0.04 0.04 0.04 I f 0.19
BMO 

, -

L290MO ,'x 0.12 OAO 1.35 0.020 0.010 0.04 0.04 0.04 f 0.19
X42MO 
L320MO ",( 0.12 0.45 1.35 0.020 0.010 0.05 0.05 0.04 r 0.20
X46MO 

L360MO 9X 0.12 0,45 1.65 0.020 0.010 0.05 0.05 0.04 e,h - 0.20
X52MO 

L390MO ~.y' 0.12 0,45 1.65 0.020 0.010 0.06 0.08 0.04 e,h - 0.21
X56MO 

L415MO l'X 0.12 OA5 1.65 0.020 0.010 0.08 0.08 0.06 e.h 0.21
X60MO 
L450MO ,'x 0.12 0.45 1.6 .020 0.010 0.10 0,08 0,06 e,h 0.22
X65MO 
L485MO ',\Z 0.12 0,45 1.75 0.020 0.010 0.10 0.08 0.06 e.h 0.22
X70MO 

-

L555MO 0,( 0.12 0,45 1.85 0.020 0.010 0.10 0.08 O~ e,h - 0.24
X80MO 

a U)'",',.','i}fJrAJlft( AL 9.2.4 ,f119.25).~11IJ)!1\ j, '0.12% 1)!IJj'~II; CEliw • /,[11*1;;- tid' r~~: J 0.12% i)!ljfi>jlJ CEpcm • 

b Ql,'fj :,at:!:~:<i! M: A.Wk ~I' f,; 1:J:;Fit:'J·' 0.01 %. 111Jfc i/]',!,;f ',: lO~:<LM: At~ 1;;- :,If.n 0.05%. AWl )JII 0.20%~ j1ltW,& 

?:L62501 X900 II-J, liV, <I' 2. 20%. 
c Altot3,$0.060%, N:50.012%, All N 2:2:1 ( 1,1&:!j fHl~ i\Yjl jl,~ 9:J( 'l'HUnr 41~ 

JHlt'HHr. Nb+V$0.06% 
e Nbi-V+Ti:50.15%. 

CU$ 0.35%, Ni $0.30%, Cr50.30%: Mo:50.10%, 6$0.0005%. 
g kJ r Ui:!: (SMLS}~·I. :#f 1" Yi;fI'IJiillJlI 0.03%, ftU, <I' 0.25%., 
h Cu :50.50%, Ni 50.50%, Cr$0.50%, Mo50.50%; 650.0005%, . 

Cu 50.50%, Ni $0.60%, Cr50.55%, Mo:SO.80%: B:50.0005%~ 



a 


Wl~Wtlt 

L245NO BNO 
L245QO 9~ BQO 
L245MO 23X BMO 

L290NO X42NO 
L290QO !'~ X42QO 
L290MO ~X X42MO 
L320NO !!lG X46NO 
L320QO )!Ji; X46QO 
L320MO 0')( X46MO 

a ;i,j rrrl'i1]~rJ,l, 

ftl1l ';£1i'H'}ill !JI:i5!iUQ rr~ 

(95000 psi)o ;(~T 

rr~rh ri1]~tlZ, 

A O 2 . 

Af=C ~ 
9U O. 

j:~rtr : 
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*J.2 - t1Lf$iIt~~* 

IlilnIR5!i!Ji a 

R tO.5 
MPa (psi) 

lJ;H' 

245 
(35500) 

290 
(42100) 

320 
(46400) 

4lt.A 

450· 
(65300) e 

495 
(71800) 

520 
(75000) 

ji'ji~fQ~~~j;$: 

fl1:W:5!i!Ji a Ilil~!i!~t ac iiJl** tl1:1lL5JilJi d 

(50 mm JltRm RIO.S/R m Rm
2 in I.a1)

MPa (psi) MPa (psi) 
Af 

% 
it!uJ' W.A 4lt.A w.'J' w+ 
415 655 415

0.93
(60200) (95000) (60200) 

415 655 415
0.93(60200) (95000) (60200) 

435 655 4350.93
(63100) (95000) (63100) 

jx';£:l!R'J'vtN.5!1\&;fI1 

• ;('c j":;L320/X46 (j(]NB]~tlZ, J{Vtvl5!l\,IJtn":;655Mpa 

, HVt·bz5!1\J:"I[;Y":;760 Mpa (110200 psi)" xtT>L555 R1l: X80 

A1:ti)::f:j., *IU SI £jCL{;l'rj;'JIt~, ~rrrttJ:RIiill~3'j~Jlirr" 5MPa. *JIj USC lfl.{,:r. 

":;495MPa (71800 psi) 

:'lU!?i'HJ1k'f' At (IJ Ii )}~.l</J~, H.t}:WlI~3"JflttIlJlilYm 5H~:) n*JCHv:l~j:~!ifUk; 

C:'HltiIJ SI fj'!·fLiIJ'HH, C JJ 1940. :'~*JiJ USC $(IL#jIJII,], C.7>; 625000; 
2Axe 7)J6:JIJ(j(]:f,;rifJ1W\nrr~~I\jjl£UUm, j;J mm (in2

), ;H4c~lrfJYf/J;: 
2 - /iill-Wt>l:ff.: R1? 12.5 mm (0.500 in);:1f 8.9 mm (0.350 in)(j'"IRIWiAff.JJ 130 mm (0.20 in2

): ~:f? 6.4 mm 

(0.250 in)tr.JI!ilJ-Whl.ff:J.) 65 mm 2 (0.10 in\ 


1'~tIui;;\f¥:J& a) 485 mm 2 (0.75 in2};fI1 b)*)jJ~J'1'1; ,t5\l,;£5H{>.f1lJ;liJ.i:~!¥ ftnlY~iAfHi1ijl£lliitr~.lj!if1' tr.J~/J\ 

2!i. I9lPI~3'IJ./.ii(~j[[IY~ 10 mm (0.01 in2

); 

2 2lll(tI\ hl.ff.l!Y. a) 485 mm (0.75 in }.f11 b)*J IJ i.AfH~k 'li.l:1:l!:.f11~l1lkEf)Jjit:rr(j(jt\fft\1!jI£lliifJ!M "'rr (f~~'J' 
21"1-. I9lI~nIiH~j[[rrJ 10 mm (0.01 in2

): 

U :'J;jJ;lA!,;£i!:'H:1Lf'7JiilJ:l!:, if] MPa (psi).t</j;" 

g ~tlZ > L625QOIX90QO, Rp02 JtiJiL 
h L625IX90 ~HJ}1ffi u:}!"<;k~{IJ;IYJ Rtf.l;/Rm ~tl'L 

• x-Jr~tlZ>L625/X90, Rpo2IRmmH]. ~?t;}~~uL""<;J.i:~11J;IY-J RpO.2/Rn ~t{tL 

~________________________~J 
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, -)!Mft,fll HAZ ~An ( IJtI. J.B.3.2) (rJ 

al :S:L450/X65. :S:270 HV10 11.1i.:S:25HRC: 

b) L450/X65, I L-c'';L555/XBO. 300 HV10 '..'.!i::::;30HRC: 

c) L555/XBO. vlJ.!Ht 325HV10 ~1.!i::S:33HRC 

i!: ~u 

b) >0.05 t, I L~' 
IIYJ:. 1"1r'l:, 

c) lifl. !K~ C.3 x'J 

J.6 

J.6.1 

J.6.2 

a,b c 

::f1l!il~Wil~ 

%i!~11\{£ 
 mm (in) ~~~~;.\j11\ a (1(,o 
mm (in) ~~~~;.\j11\ a I a.b

SMLS ~ I ISMLS ~ ErtlifXli:; : 
<::60.3 (2.375) I ±0.5(0.020) 05 (0 020) I: 0.9 (00361__,~_0~.6-,-(0__'0-c2_4,-)--l 

±0.5 (0.020) I 11x±0.00750. ±.. i!;x. Ojt~75 ri':' Olt~; 75 1I·j, 


>-60.3 (2.37J ~!X±0.00750 • l[;Uri}, r;. ±0005
j 
O; ') 'L )< r;. . 0.0150: 0.010: 


-610 (24.000) . }< r; ! lH.4~ Ai] I I iw </J I 01t>7511·j, 01>751H. 

+3.2 (0.125): ±1.6 (0.063) f~(jKU1J-~1. :ff.:!KHJhSl. 

, 'I 
I' 

0 It~75 1I't, 0 ~75 rH. 
I 0.010. fP.4~ 0.00750. 

>610 (24.000) ±0010i:. ±0.0050. 11 i14~ i ±2.0 ±1.6 I)" 1 0 (0.4); . jllM}\. 8 (03): 
-1422 (56.000) I )d4.0 (0.160) (0.063) .0It>751f.j. 01t>75 II", 

1422 (56.000) 

:i'i'1f1ilUJ,r,il~1~'jlj:)iiil100 mm (4 in) 1;11), rrJil'~:f'i 

D x.j rUn (SMLS) ~JlLi~ IJ r (.25.0 mm (0.984 kJ J 'l.' },!\;U'J.rr.J~4;1·, r\'J';.f~r\iI\·it·jJli:1riffJfi.;, 

r ,:.J ;111t 1~T1m.f11 0::';219.1 mm (8.625 in)ir~t· i;'i1~;1'. l'ii"fI11~lwll\.tf\i;j ~1'\IIJj i~'U~ij~I;H~;i,~NJ.jfi';If<;k'~·,dII,;'n 

1'X;fj;~IJ:dlj,Ji{>iii(JfE. rTIJ+*;iU:tft 1\',102.8.3). 

d;;}iiifJiEWI')'l ~ iT;'} rlf.JtJ{rn. fI'h':' r,,{?ii: x. ktW:iH [&11 ),']mJi&: 'i'lfu J,';j b::~:n:.( TT ~ 

th· ilL!/<fKti1J- ~x. 
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~~ 
t 

mm 

<4.0 (0.157) 

4.0 (0.157) i'<10.0 (0.394) 

10.0 (0.394) i' <25.0 (0.984) 

~25.0 (0.984) 

. ~*~m~~.~oo.~m~~~~~~~OOk 
o j,j D~355.6 mm (14.000 in .1. t ~25.0 mm (0. 

c,\¥:j,/ IE ~),':1'iBJ!J Jt'Mlf, 
d 1~'I!JlplR;I;IJYt~ 9.13.2 .f1! J.7.2. 

J.6.3 Il*J}1n:1J~x)rr. 

:..Eti Wh~fltl~J 

a 

ft) o~Jl *IJl"tJ;i**, *UJ1i:~j Fl1lffl 
~~/Jd~ ffl.' (4f4 ~M !i;fij [illz fA] i¥J Ji'fi 7*5 ) 

!Nil: 11.7 m (38.4 ft) 

H.: 

a) WJ~'£ RW'J, ITffl.'Wli7*5,8. iT{: ~lWEl;1::£(:f!''.1 0.15%0 

b) m:flHIA]f'~;'ff~rlti 1.0 m (3.0 ft) ~[iI#IIY-JJriJ ...n) ~3.0 mm (0.120 in)o 
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;l;!i1.)i:'ii£~ 

t 
mm (in) 

ft t~:Ai :* tiHiI a 

mm (in) 
~ 13.0 (0.512) 1.3 (0.051) 

>13.0 (0.512) .I{ 20.0 (0.787) 0.1 t 
>20.0 (0.787) 2.0 (0.079) 

a 
]i;JJ:t,~:)<: 1';1+I'"]j1 iJ ltlj j8;/t1>JtN Ll'J x'; *'t,' ¥i'L 

J,8 ~~!1L 

J.B.2.1 1~,!i!lj 

J.B.2.1.1 Fi.fi.(ftH15:ff:l (t<]'JI ,4:jf/j;{fr1l;£I{X·f.r1ff1ij\%L, GVN fl',lii:i\!~, 1:'1 4 fljHj\i¥v: , fiJtiIti,J\~, 

tl~tl:H)'ii1iJ\!¥L, t~j i,J\%Z,fU GTODtj\l};.,;J+Hj\l:kbUJU l:hH1j)\\i.1.:i\:ff:, 

J.B.2.1.2 ~~l~'H:i\%LI¥Ji:i\l:ktlJi,J\tfI;\J.ti.([¥I 5, ~ 6 J1f/J~{\!.H;fu1< J.7 m~I.\l~1I£.qx, l,iJI11Ajm 

10.2.3.2-10.2.3.7, 10.2.4, J.B.2.2 fll J.B.2.3 tt~~~ 

J.B.2.2 GTOD lit~~litt$ 

1A+tJi'!IlXI'l "W·~i!i:~, HAZ tU 14ft, llF'H1.Z ISO 12135, ASTM E1290 !:!)Z 8S 744B rrJ~* 

1ft, 

J.B.2.3 ~Jjjit~~lit±R 

(1Jt!.[¥I J.1 b)) 

fi~ JSUJ\.~ i,MklN.qx (1 11Jr :l41:I~ R' 

J.B.3.1 GTOD lit~~ 

http:m~I.\l~1I�.qx
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tlllnJ{~.jtil'+· a +t J 100 tlHWi'\' '}j 

I 
0<508 mm (20.000 in) 


2 
 0~508 mm (20.000 in) 


HFW !1Ji. SAW
3 


4 
 HFW uJi.SAW 

SAWH 

H {U;: 22 k~J.l:'~I'/ II. 114.3 mm (4.500 in) 

6 SO<508 mm (20.000 in) CVNi'j' 


5 

SMLS,HFW,;Ji. 
SAW

II 

7 
JL {f« 22 11 0~508 mm (20.000 SMLS, HFW ~& kfil~u;t±t 1i":f a HHiJ:t'MflJJ"+ t: r 

8 

9 

10 

11 


12 


13 


14 


15 


SMLS, HFW!Jx. 
SAW -h\¥Hll:. 

--------------------------~ 

SMLS, HFW 
,IX. SAW 

219.1 mm (8.625 in) ~ 0<508 mm (20.000 
in) 

0~508 mm (20.000 in) 

( 'tl:) I 

in) tWf~':~'H;CVN{lll,1r SAW <50 i.::\!}'~ftt, ntflt 
~--~~~~~~~~~--~----~--------~-

Hll« 22 J~~JEj}?I>ii II. 114.3 mm (4.500 in) 
~0<508 mm (20.000 in) 1'!Jjfd'.~~UJ~ HFW!Jx. SAW 

CVN {ll"l; 

0>168.3 mm (6.'6~ 
li,t 

~II If!: fl' t.}}i$Ci~~~L~ ~X52 
CTOD i}~.%l:. 

SAW 

a iH 1;c+ lei)' i<' IIi' :iii' i~' Iii jlH:' ~Jtli;ll ),',1 KHt a~JlUI'[, IUrt;I)1'J: KIJ iifufl:' I)'jr' 11"t' 0'1'1 )Jli!!J(;~,& I]> ,,(,jiJJl 0.002 
II), )1 1J'J;::k i±' ,,, 1';J;i i~ 


b )j>vr. i·, lii':',I'n.t,)'11 !IJ"i'(.].ftJf;] Lre Ibl,;i].;\iJ~i 


G ;i'J jX.HiL"\,. f(.t<L\j;'iflt1Wi'i'(j(JWi~k'ni'tJ'jM';;]1l 'rL\'¥~ 


d N1&)11 r,:g1]WH~ ( ) /~~lJ;,d'Jg,rl'~ft(!'JlAUIi',j(mljfdftt',j 


6508-1 !&ASTM E18 *jthXLZ HR15N 

HAZ ISO 6507-1 n\(, ASTM E384 >RfH ~(;li\~ 

IlH iii: )JU IlX. (j''l ;'\ I I ' 16: }..: {n rfJ '1'1;'j{it +lII\\UJfLif;.(+}Hl~, 1'1'1. /,( iY:~MLclflJ J\V.!Y.dif;.(+)Hl~(j''l I~/EJ.B: + 
;t-f10HV10 2HRC (;ilt!#i1'i'li " ),ill F1 Jf!t JJ ~ ''1'1. {'1m 0 
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~iit:t~iit*$I¥-J~Ji ' 1.1 !oJ jf[lifll! aI I 
~:;E71\~~ 

D~*$ iit~~~~ mm (in) ifll! 
~219,1 (8,625 ) 

<219,1 (8,625 ) ~508 (20,000)
i~ <508(20,000) 

1Lb 1L 1LNfrI! 
SMLS, Ilii;>tr 

:E:'ii' 3TCVN 3T 3Tf1' LU~I'f15 a)_ 
{JiJ2!(.L n n n 

e e1Lb n nHIIi' 
SMLS. iJ;-'if "7 :C)'0, CVN 3T 3T 3T 
Utl~ 5 a) j 

~!l:!(t n n n 

,Frill! n180 c,d n180 C,d1L90 b 

CVN 3T90 3T90 3T90 

1,[1'1 1W1W
HFW 
L 5 b)1 CVN 3W3W 3W 

liil:/,',): 1W 1W 1W 

:ES'1Hn 
J 6 

N~iI 

n180 c,d n180 c,d1L90 b'FdIP 

CVN 3T903T90 3T90 
SAWL 1W e 


l ~!JfI5 b)" 

-Niill 1W 

3W e fn3HAZ e3W,f113HAZCVN 3W fn 3HAZ
t'Mil 

2W e2W 2W 

1W e 

'J It'J~] 1/11 

1W 1WEJl.!r.r 
e1 L b 1T c n 

CVN 3T 3T 

Hi'i' 

3T 
- 1W1W 

CVN 3W f113HAZ 

SAWH 

3W fll3HAZ 3 

~f IIIJ :'j' 1111 2W 2W 
I Yt'.lli:I 5 c), 

2W 

1W 1W 

iv, Iii I 
1WflJl.!rl 

- 1WS 1WS 

3WS ,f113HAZ 
,H 'J I;'J ;':;' Ittl 

CVN 3WS til 3HAZ 3WS,f1l 3HAZ 

2WS2WS 2WS 

1WS 

, ... J «.' I· tr ' , .fIll' F'()'~:7:j 11' II) 

!1Jl.!Jlt 1WS 1WS 

. I:~ ;-/j<l.-:-\ - Ii:"] d: './ VJ[ j. \1,1,111 5 

b 1U;J;IUi't r';Ji.il+t cat} IJ "'I':jl&I&1 i'}I, I"J LJ.:.H , 

c /;11 '.j.,' fJ riJ ii, , "JflHJ,'; ASTM A370 'JJ:':!~, !iP+.iI; u\ f't jlllJi i{lilldE:J.j, W\Ij{,7;Yl( i.L! W"J iuI JIb( :!!JUQ, 

d k! hXi0tlllt93:1'!'Q, IIHJ\!fLi~,t ))1 I?')!. InJ ut'j(". 1J{!Y,~ I~_* t11;~j!1~'X'JI;:tJ}> ~x 


e -"J Jx~m/i'\', it},! Lt!J0:11t(),~ !Yr .i2tt1Xh:1'iJ0 ~Jj ~ r'H','ril1l1l)"ijJl i JL\!J;~, 


J,8.3.2.2 SMLS tl~ 

a) t<4,0 mm (0,156 in) il:iJ ,{x'll,ffl:!Ylltrri'iii 

b) 4.0 mm (0,156 in) ~t<6 mm (0.236 in) I*J ttl 1r Krill fJ1'J I~J JtHr lA$}, 

c) ~II ) 1 wt~JI;.!Ht'2R1c 

lA~; 
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J.B.3.2.3 	 (i:flJSti:i\~Il'Jfl'iTI:Jllf. GJ6Wt~{h11l& liT: 0 u!l:JJt JI'.1R,'.~Z /I\£{( [;J:;fJ, nJ 1M mf~~nl;'J Ix:;fll~¥·t~ 11' 

I., /,11: I~I J.1 b) DX ~ J.1 c) J1Jr /J\, {rr} ,yrJ'rrfiJtj*:y~: 

a) t <4.0 mm (0.156 in) 1'lxJFf, iX.'II,j 

b) 4.0 mm (0.156 in) ~t<6 mm (0.236 in) , 1x3kffrrAJ:fII:Y~t<rrntwft]i!±qjbt.!lClp 

c) ~11*ffl;!H:{, ;~~6iJ.1Jt)-tdR 1ml': r HJ:ftL I;J,fti¥Jii~&)jdR}::\loj:t'tg~rjll(A~i¥JRfi nJ 

+ r~ J.1 c) J1Jr;j~'o 


J~ ,j: mm (in) 


a) 

J\. "T: 	 mm (in) 

c 

d 

~a 

I 
I 

b 

......... 


b) SAW'i!E 
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V 
I 

a 

c) HFW ~ 

a 
b 
c 

MI 
~I 

d (I !JlIJ-\\ll0 l1rnJl;{!AJ rHjp'.,; 1.0 mm (0.04 in)c 
e MI i !Art< rla til ~H.r< rm c 

J .8.4 JiJ9Hft ~ft 

HntJ{r4>:f/rl1l, PSL 2 ettA;:, H {rjllJ~ Jf~ft 


'/J;j "0" , ~<IJJJH~ 
 !J J. I~Hl~ %;-f'F 

l,iJll1i;llJJL H fIIPlL« J 't,g;f<:(fJ11~';L iHfriJ't1JJII'/GJ: "S"fll "0" (/,tIl 

X52MS/X52MO ntl: L360MS/L360MO) 0 



J 
f!11~ K 


(tJiJ mtt f!11 ~) 

~111~r:u~;~ .k~N ~~ ~1!:j: liXJ :ga\lx1~t~~~ 


1't [fJJ> 7.2 c) 55) ,J'IJh'X 7.2 c) 57) *JI't<) 

E rrJ JLMf,:}:!}(.i.'i.l!)Jd£RJ 

K.2.1.2 )(.Jj- t~5.0 mm (0.197 in) frJiW[~;, J;~ 

DUs<J1tt ISO 10893-8Ilft~ A tlM:,LfrJ fLJJ/i~~7:lEg(i 

~j{iffJ ~\JWcf~~tf{LI' 

K.2.1.3 ~II *.fflM5(, j.J t~5.0 ISO 10893-8 (j{J E-I .4Jl'V- 11 L;.Jrl:Q: 

~;jU1t'W~dU1;~ ISO 1 f~I1i~'IJ:·" {Uri ~g; ~iIu 100 m m (4.0 in) ill Aii lAJ ill 

K.2.1.4 10893-5 bJi: ASTM E709 '.e:;*,~'J1¥*ilXj1'f lmI J;J:t IJ [(Ii 

(fJ 

K.2.2.4 >f·JMHfiill1f1IitJeIH, )\v.JJllUH ~i) $tH!\(f:I u!¥:L k!H!iHF1Jt f7NJri( )-21t't. 1Z\:~ [iHill~:iti;Yl fl~ 

J[')Pl f0:'¥>t /J it iiHJ '* 

• 	 L7'~;C)':./ 7.2 c) 59), {tiJi ftiilA~f!J;I1f:le, 7.2 c) 5Tl i1j; I~IH)): ~1!f PSL2 tWiJ;(~JfllY~ vrf~" 
¥It t.J )JR ~x, 1T 1'1. {llX.1;H·~ t,ni 11HT [ It': i:'i(. if t;¥~: 

139 
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150 mm/s (6 in/s ), 

HdKt IS010893-10 di: ASTM E213 rfHl::R, Jtj'ff (SMLS) 

U2/L 

K.3.2.1 :$:1'\ I'. MiJi 1< K.1 1¥1n1JIH~ ~1d'!:!}~):lj'x:·m~IHrJ lyl,l'JJ:l' U,J'II/.ux :;}{iJ ~n: 

j'Ij),; h\i.j~!~.~IS010893-8 (I'J;4.2j1r), ASTMA435vX;ASTMA578t!tfE. *JU )!if,J: 

Ji1Lx,j j '.if '~jR~J1',J ~L I' J rjlHtl ~ ~20%ff:MI:(J 

ISO 10893-8 (Ii~ 4.2 jlr). ASTM A435 v:x. ASTM A578 .t!tiL, 

rIif.I[IIIN.~20%~JWIT\; k](I! 

ISO 10893-12 ASTM E114 rrJ);!(fE,~,j (SMLS) 

K.3.4.1 411* I)H$(, hV·J'i,: ISO 10893-10 111 U2/C !2X; ASTM E213 frJ 'Jli -*. x.j JL 

&ir (SMLS) I['j Xill1 

irt.:nJ(,i., ffAI"j !Kt ISO 10893-3 Ijl(r-J')(,~4X F2 ASTM E570 fr.j¢'¥L fl~I:'J X1\\; 

ISO 10893-3 111 ([<J !)(~ F2 vX: ASTM E570 ill f J1W:,Jii, 

ISO 10893-2 '¥z4x~N» E2HI E2 !2x, ASTM E309 frJ , ;<J SMLS 

K.3,4,4 411 '.f!: UlJr ~x, {Urr1f lt1tIUl1ulr.j!J(,zfllrt·/O,xZIJ~. j\\d~!t\t ISO 10893-5 ItX ASTM 

E 709 ((.),J,if;j\, {O'i;/tf]: Mj)'1 v:x.¥.j 50 flV'J.Jtt If] Xf.if (SMLS) rr (It"Z ~ ~~:!r1+{l) MitlL.Jllllfi. 

fWflXl , x'JJGillh~'C"b:l;#M.rf;t .j¢!1<i, ilEM 9.1 0 ~J i-Jfd'L 

, )1IrrrFif'f.Y~RI(IIib:fU ISO 8501-1 :1988 );1.\lJi'H1 Sa 2 1/2 fIle 
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a) ISO 10893-11, ili'~Wx:~i'}i U2/U2H; 

b) ISO 10893-10, "Yv.q~~1~R U3, E&~Ij\~fUt,J}~x, !¥~~';lJ't]'LJ,J U2; 

c) ASTM E273, 

Wljjt( ISO 10893-8 ( 

fKJ jiJf!i¥Z, f1lJ\\,l¥Z:{~t~l;ttVt!.« K.1 0 ['J 

, 

?-C20%H{J~JP~;&IDJ 

X'J/j;I~JR £!:ti'IXJ'rtfl 

c 

loJ) ~x, /Tt JJiJ 51; ISO 10893-9 

35 (1.4) 

150 (0.2) 15 (0.6) 8 (0.3) 

r¥nllJ~lQ: 

1111 *11 ~h lJi. 
30 (0.05) 5 (0.2) 5 (0.2) 

15 mm (0.6 in) 

10 

I . 

1.)(t<JJik~':.A,. rJ~/HjfX)< ,1 1t1i1~~}':.4H Wlf)"!, .biz,], K:iitfilhl/J\ ~I~J>J), J R 'jl }1,t:~D'l" 

i i 2: 1:) {;frilL IIJ tLxl"Qtt<JiLif>l, "'! liJJ 1-,f-fl~i; wJltt Ix:b:IT~ Inlli'll/)' h~,f-II-;;Il "'r'tJtI:<.±;OC(t~ I'~ i'4x /NtllJ"j)( ,J (f<)!p) ;J-il'in,j, rN.~ 

.i2. VJ.j 1- i><.±J£ til 1:)1-:>< r"x 
rlrl:}Ji/::X){ ,J IL), :·.ftHJJfXJ< ,)I't'~~x rt"" 

b k) r 0<323.9 mm (12.375 in) ~~1'i·9Ji,~IQ./J' r 1000 mm (39.4 in) iW4r/WJ,f,&, M:J,:(f<JM X~HrJ;-'i'i!Qif,(H(t 1.0 m2 

(10.8 ff) tJut: ,i'fjilrk:j.,:,!& tilL 
C "~I r 0<168.3 mm (6.625 in> I't'J'tl~'1'1'0Ji,i;;':i~ui' ]500 mm (19.7 in) 1f~t1~':I~·/t1jifjJ., Ji!:j.~(fJMA.:~H'j'i'i':jittidm 0.25 m' 



API Spec 5L 

.1:rJ}/:I U3/C 1JHII *{rl:JHx7:1 U2/C il"J*-*, rIx.:rt 
11'; il"J 1['J3lR: xHHf M1 ; fix·fi ISO 

1Jx.ASTM E 570 rf,J*:sjti1t1J;~1~MHQ!J(,Lo 
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UII *1d.JJ ~x., ISO 10893-10 $(..trx: A

JK~ ASTM E213 -*, X'J ( HFW ) 

10893-3 J:I F3 1JXUII:.fHfl:JHlJ:I F2, 

K.5.1.1 ISO 10893-111(,7.W,C7iW U2 (r.1 ,-<.pll' 

, JH1 ~II F{lh'Y:: 

a) ::::;2.0 mm (0.080 in) .. 

b) 1~ftiq:f'fJ+HI'i J I/l'L'I'fn},J iliLfllJ,!r 1;'J~IjWli{5tffti:'~?:i-o 

c) fci!I{*}fl £tit& 'f'frk'JJ U2 rf-J rJ,J g!LfU6'H,i~:!(IJt',~ 1+1 ~tlli{L:{>j b~fJJdt ,fJ.:nlt:J~9IH'oII;'J a~ X(KJ ~ 

0r, jj:Jl~f<iJfWI rj:t~~iI rji n~;~i! qI 'L' 0 i:tjj:fl't~;)L i', rH] rj f<1jf~0),jjll (t<J,t~.tiI::R 

f'j1J't':illxj BH,Udfn'liir J:I tH':WJIl/lT IIJ:5ty#(f] , i1JlI:5! m,wr=!:iL+;i' . ~IJ 

rnl}\\jf{J{ 1tit (Y.JI'flJ lI'1. rL Cj 1HnJlJ~Ulfl'W~iI [B},ij it! i'H] It'Li 0 

Htf.; r ti 'i'j'Bt0r (f-Jff~! RI+1i ~ J' JptL 

~u #!:H r)} ~x., fc 1',*!1J [~;I fE~XHUfJ rJ,J ;'H:!([H~H11~!j(,zt&~1W)J U2 (A rJ,J J,!h 

;';Uf<IH~t~{1Eti?:i-, IUfH1L (~Ij jJlldb1f'O titIGjf~~~~ito tt1?,:f'I't~H)G i' (.f,iJ( 

};J" "" 7,t), :!(1jf,,'I,?)f:!JU\UJ !YiH.'i IJ ;~I)J'f.~ K 11k: K: [I'I'I{I!J:I m (ft) ] III ~~ 

J{ CK.1) 

..c~ll1 : 

VI Jli j£. 'h m/s (tUs); 

f ,1'1'111//:1 Hz (1~HY(Y'.J).4HtJl~ Je, 

1§llUII: 

(0.063 in), 

'J:} 4 MHz , ¥,-J:I 0.8 mmCO,031 in), 

CK.1 ) 

f,J 1.6 mm 

f0.I}(.{ .Jtmit il"J tit ,::1j }I;i.,ft~ iJA tlxj :ti; iY'.J H,~ i'f *tJffJ ,bUlilJiD: r~J Wrh ilf 'V:;3:kM if'.! 

hj 1'ltm~Wx: ":iJ ~ U2 ~1jf'iHH:J Ii¢] ~!¥.l ~ f~J5£JiliAqfl"'! 0 



a 
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YH'~, T ~fj(,*, rlfl~Wit' ( ) /~~jtJZ;i.J5J;;t!f·t~l¥mtlMj Ljt~JjJE~~~l¥viJt!.Q, Ji\~1tJff{ EA i¥J 

t:l.ll ~ill1TM~1'0:'¥L 

K. S. 1.3 W;i'Jx'Jft 'd' £f:~~~:-£1(.it!:1iM1 fi f;[ ~ 0 Jtf;[!}fL R. it&: X!!)i'U f&!Kt ~~ Eij 1jr~}jJE pt-t~wt11:tlf!-t~ 

f;[4Q (1ti!ffi K,S, 1.1 J:x~) i't''l,f1d IceiL 

'J}~~, T $.tj(~, l1jrtAH~ljr'Ui1Jlf!1lJl;t¥ (SAWU n;t!f!~i1, wtljt~EfHi~J!j!lILU:¥ (SAWH) 

1'l;~*liJE~WiI (fr~ft'!.Q, W ft; EA J:xJEillfiJiJJ~~4Q 0 

K.S.2.1 1\li.1tiJlH IS010893-9 mJ:'Mft. ;i,rA'#wt4Wit;/i;1:l]tJ:{jlHr5tmilikxi¥JkHfif&!J&, ,fUINRlH:J: 

~i'ri't''l!JfLlj';{:fRljRmR K.1. Jt~4QlI.i1if. ?:20%o 

K.S.2.2 J\li.ttJKt ISO 1 0893-9 i¥Jj;x~, XH~Ht; (Th 

~JtJ:{X;J 5J;;tlJl~itfJi 1IJ!U) MItt 1S mm (0.6 in) I¥J'~ 

K.1 ~l,;jt&JtIiJ ,it' JJlr~fjjt~~itiJlJI~ii Ix j~ i¥J,f11 

a) 

IdJ, 

b )tm rwJ 

~!I*fTI;JJk)(, whl:H\t ISO 10893-S wt ASTM E 709 J:x~, X'J~1tH~JtfM!lW1N& SO mm (2.0 

in)KJ~i't''lj~~¥i1;f1JI*J;t!j'o~it:t<[i]illhMU)H~!¥L.1I:MMltt 3.0 mm (0.12 in) l¥J.jtf~Mtft;Jttt C.2 t:l.ll 

~ill1if~ 1"l';fU!.Qlt: 0 



~1* L 

(~*!j.JI1~1* ) 


l/XJ#!JF.!i5­
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API Spec 5L m:g EN 10027-2 Wl-%*H.1 a M'/'1ijil15HiH* PSL2 m1Em~ 
L245NS 
L290NS 
L320NS 
L360NS 
L245QS 

L290QS 
L320QS 

L360QS
r···· 

L390QS 

L415QS 

L450QS 

L485QS 


L245MS 

L290MS 


L320MS 

L360MS 

L390MS 

L415MS 

L450MS 

L485MS
*J.1 a 

L245NO 

L290NO 

L320NO 


L360NO 

L245QO 

L290QO 

L320QO 

L360QO 

L390QO 


L415QO 

L450QO 


L485QO 

L555QO 


L245MO 

L290MO 

L320MO 

L360MO 


L390MO 

L415MO 

L450MO 


L485MO 


L555MO 

L625QO 

L690QO 


akJ,}fXiu API Spec 5L kI,L 

1.1020 
1.1021 
1.1022 
1.8757 
1.1025 

1.1026 
1.1027 
1.8759 
1.8760 
1.8761 . ­
1.8762 
1.8763 
1,1030 
1.1031 

1.1032 

1.1033 
1.1034 
1.8766 
1.8767 
1.8768 

;Hj.-tijil.f.HH* PSL2 Wl1EWl~ 

1.1040 
1.1041 

1.1042 
1.8778 
1.1045 
1.1046 
1.1047 
1.8771 
1.8772 
1.8773 
1.8774 

1.8775 
1.8776 

1.1050 
1.1051 
1.1052 
1.8781 
1.8782 
1.8783 
1.8784 

1.8785 
1.8786 
1.8777 
1.8779 

http:Hj.-tijil.f.HH


I[)f1* M 

(J~Jlj~ aq [)f1 * ) 
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p u 

1Yf1~ N 
(~*~II'iIYf1~ ) 
~~*~iHIi5t ~~ 
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fJ11~ 0 

(~*3l-'lifJ11~) 


API iq:~iiE#f~:lia<]~*iFf~m 


0.1 ~ 

API ::,)f/J~Wffft i'f API Vf PJilf11'B1'j-,(CltJ"':,lld:.ftffi API 0fjj~G API 0f;if'j'Jf.ii!1J:1:f1j~lltRr¥J 

JJIl ~;1'\' ;I:fj]*rJtfY'liA, liT l~mVIJJr': t!j'JE/': ~h t-lll1(£~;}( HE}] F8 LJl~f1]rn-fr, x'J ~ ~/J\¥!tI~ 1.!il'.~·:f{1f~ 

fY'l;e; tEi"',\(l I.f~Jfl API 0f!J;,@:\~.r{ API i'FPJitHYfT1'l·I!lJ9~JJJ-RAJHH~i1£. :ftJ.i]\iHfHtJJf#U~ 

r¥J /': Ml:f:rfr L. !A i1£ r¥J JJIl ~:1f;l:fj]ft,: ~ fll API ~Il t:!l! ill~:}( 0 

API 0fiJ; if pJILER BtEi.!7t\fh'$f.kA vHm ~AVf pJkiEFf1i# 

!i J' L;Jt,(liL 

kl~nl11r'f:0ffrJ~J~JIl~/}fj)'1 rfiJ :ttf~;~ API 

.>'~ ITE ~J.HIjHt API 0f~,f'jlff r¥J tf%ct'L 
http://compositelist.apLorg/ncr.aspo 

HNiuJj:'t:!l!m~1G?,;-):!.xl~r.1fl API 

API !A 

*. BlJ&.Et1202-962-4791 Dlt~Et1:Y'ill~1tf 

f#:f:j'1'l' r¥J tfA ~ :1'4 c 

0.2 

IlX ~-J API o fIt 1fJTI tx. Iff pJ liltr1f ·/L ;;Y1fJfl4:)(14mftUiff1t&4: c f.i]\(f:trr FfJf/FiR~:}(:tJ5!1\ 

H;Iltt~:}(G 

0.3.1 fjHifiiffl API ~fi-if r:iT iiE 

a) API Spec Q1 mllf[~'f(ffjl{*~~*; 


b) API Spec Q1 ~H3K A m API-2:f;j~f?Jf~*; 


c) ~ l~;U!J] .f£l. IlX f# ilf pJ11£ I ,',: ~hm-t1] jYi7. AP I (Th;J\\ ill fifTH ~m~ -* ; 


d) API 0fjJ~,fU¥rfpJi1£rjHxm~-*c 
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http://compositelist.apLorg/ncr.aspo
http:BtEi.!7t\fh'$f.kA
mailto:0f!J;,@:\~.r


O"l? ..6-t-~ CJ 

.J....... .!:.l~J\]\] ri~ API Spec Q1 


{,~ API Spec 01 (i.M2ii)jf 

;R A) JiJT:i£ (8 API 

0.3.3 API ~fiFa<J1im 

a) Ri£ T Jij rJ,i ffi ill] API z..j:'J; 

IJnil:r··Hf ?ilrJ.iJlJ API ::':flj; 

• 11' 7J M{l~ 'lJ; Jj<, 'I' HltJj}\\7,AJ 1l-2<) J{5J'rrHIJ.J {if ~jC f-{II 

({ijJ~II: 2007 5 )jJ.; 05-0no API Mlt~1t1-rr~9:HfJJ;iJ'I1Jj<, 

;1-2, 

/f~J;\a/J; API 

rl'J'l" 1\71 ,\U, tf1Ut(j API::':.f'J;.f+iJ7JytRoIIHt:1:HlJo fYl.HHIJ API ~f;J;f!F~~'~ 

:Ri( API Jl)( X1'1 «Z..f,j;f,J;1J!Ji.i >}()) 111-R"Hlf, nJ{L API ~·tlJ;,f'I!Jl<~~ ~Jdlf: 

c) SHY API i'l II] 

e) API 

0.3.4 

i.~*2f"J>J';d~U[ 5 {I, ."X1'l~111~/I\lllt!tmljl~~j.i.:(J'Jt'tI'nJj.".: r 5 {j", 

itlW* H~~j~1JJ)lrFmJd(J i.;~.sRLr: j> [\If.{¥{f 5 0 

VilJ 

0.3.5 

rH]( f/\tf.] iF:f"] IJi ~')(, iI:ib iSIj 

[]if, f,Vit};.t:tij API iA IIJ 0 

0.3.6 

~.. 
t"J API 
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.... 

0.4.1 ~Y1lj 

'rN: "Spec SL" , 


fti'JiiIr,}j!¥J API iifpJiiI~ -!i}. 


API0f~, 


~mBM(~~~~~ffl~~~m~~R 


0.4.3.1 1t:Jffi. 0.4.2 

0.4.3.2 	 ~ , JtJl:JUjA API 0f~!¥Jf~;it;~WIJ, Jt~ X 1-\::&#iIJm~, #### 

j'l !¥J~~1C~; tmJ£ffl, z 1-\::&jIT: ~jldj~3t1ti: -tfJ·Ji; (~w~1'fmJ) 

USC#iti 

X API Spec SL -#### (API) (R ) 200.500 XS2M PSL2 SAWL Y Z 

SI #ill 

X API Spec SL -#### (API) (f-.l 508 12.7 L360M PSL2 SAWL Y Z 

0.4.3.3 ~rm31U7,]'~l1xJ1'frriJIT1tIi1lJt;lt1tl?>«t;fff~ff:E ABC frJ, 1t:Jffi. 11.2.1 mit, JtJiMA API 

0f~ft'>]f~;it;;ftWIJ, ;It~ X 1c-«ituiiI~, ####1~~WpH1Ewe-!i}; !IW:iJ:1i:ffl, Y 1-\:~fflf'I¥J~~1-\::&; 

~w:iJ:1i:ffl, Z 1~:Rt:~ IJX;3t1il: !'f!.}[; (.!LW lJxJ1'f{tfJ) ~*-gfilZ~~)[f'hX:* !¥Jf~U:; Jii} 0 

I 
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usc 
X API Spec 5L -#### (API) () J-{~) IABC 20 0.500 X52M PSL2 SAWL Y Z 

SI 

X API Spec 5L -#### (API) (J J-',,:) IABC 50812.7 L360M PSL2 SAWL Y Z 

0.4.4.1 ,,:.J+ r{ oj +:;1(+ 48.3 mm (1.900 in) 

fijlJ ~tl: .J R 48.3 mm (1.900 in), )'J 3.7 mm (0.145 in) , ~txj~'&A B m:, I',::;!j;r)j 

USC 

X API Spec 5L -#### (API) (JJ ) 1.90.145 B PSL 1 HFW Y Z 

SI 

X API Spec 5L -#### (API) (J J-ofF) 48.3 3.7 L245* PSL 1 HFW Y Z 

usc i#u 
X APISpec5L-#### (API) (Jj ) IABC1.90.1458PSL1 HFWYZ 

SI tM 

X API Spec 5L -#### (API) () J -q::) IABC 48.3 3.7 L245 PSL 1 HFW Y Z 

III 

+,~rl!f:t~JJU Ir-((.J API i'rnnIE~"}, API Z,t/F (API), 'kitr¥lJn-i)J~ffitUul'[]:ttJJ (i~ffl API z,f"Ji 

~{f15t;ftIj:lf)}), i~JTf~:l\lf.i:'jHi&t</J~~~~t~;R)\~n<J LPG ~~~tXtt]~,J,(lJrmffl++~icIllt*t;J~ic API (~ 

At~((.J/': c 1}iIJ~U, .JA 168.3 mm (6.625 in) (j''.I'm;~tx4WgIJJfI&~u Ffjf,J;;, J-HRffi Ll 

I,{J t~ IE 'f~J 1'1; j~ 11>t1l:lDM ~ in: 

"L245" 0 ~.. 
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usc 
X API Spec 5L -#### CAPI) (,1m 1~~r~*:(j<Jn ) API Spec 58 6.625 LP 

SI fffil 

X API Spec 5L -#### (API) (jJw Ij~~rxFf<J Fl-~) API Spec 58168.3 LP 

p,'}H?:!ff'l 0.5 tmJE f!tJfl1~.f}]\!\V.1t:};J -,x/J~~mtcf,1{t:ltHifrWX 

+'11: lA.'f~ J-LHJltfJJ;,t;Ff<JJ" 1\/1, ;¥Jt~WI(1J ,~fr{ffdfM API 

fffUj~i:1ii11\\HJflff~}Lfr#'ti¥J API ~~~tJ:1!ZxJ iflJl,\lo 

0.4.7 !f!ift 

APIM. ffr 3l!i II)] rMttfJ~c.:j;/L ~~r-1{i" API tmfi.:~~(fr~$1JIJ>efF r:lJ' )J)(:;7;J X'J 

( ill pJ;f~\ },(LII f~ i¥J" I:W') 

0'* t; tm1r'£+ 7G .(,). (J'~ ')3: 19IJ)( fif, jf [tH1JJ'\'z i¥J API t~ f1ldt) j ~f/1 

~1-U ;tiJ1<t4IUi'ihfu, '*?~ k'rI,5±1t&i!f r:lJ LJEHH {,;-, Jli§!~ux.}fj)'1 0 



, 


1J11~ p 
(~*!l'1'11J11 ~ ) 

tJ~I~!IlJ~~Q*H~rlilllfXJ~0~&~IoJ~EtH~Q CVN iit*$S~1:r*0~ 

P.1 	 iRa~ 

~>:I)l'J:R~~jr, ISO TR 10400/API TR 5C3 Mil,!;; I,;JlJry,J L~ ;:\:flJ{,'; q'f;r,~} Ixx]c 

l"JI'f.Jrkil i'~"Jl~j\H~ff,tf;rjlrl1 ~} c L~J\:'(IfY!ldY,J[P.X]111(Y,J P-\}iiIb:t>J~~t<L~;:\:f.E !5(j)R 

1'1 (y,J L~ J\:) f \} c ISO TR 1 0400/API TR 5C3 111 tH,r, IJ!. t {J 

[76] (P.i) 

Llt/J; i1l/i% i-¥>t KJ~, 'r'+f.fiJim~ ft; 

NL 

Wtc 

.... .,.,j 

.---:r-!"J 
! 

. I 
! 

,­ ._-----_._..__ . __ .. __._._.. 

Lj , 1'~&'jJ m di: ft; 
NL .J'i.d1\t * F. 1, 

J 
klsl A 

KJf.t , 
fJL~f\! 

v~ tJ API TR 5C3/1S0 TR 10400 Lli 11,5 1k, 

157 

I 
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1'(1] 

(P2) il 

'IJr.J i I 51 !iIi 

(.J, 

)JlI (JJX1;l.&;J;-) 

fF-) em =0" 

em ;1( il·J;.:;rlt~ 

[74] (P.2) 

Alii: 

em 

L
J 

W 

III }Iiti ]JII I '; I~ (.J IV! ~±tfJJJl.I, 

' 1'(.1-'f. 1,,/ m iix ft; 
LJ tr.Jt~!rkflJ+tfNdl 

1'1'1. {;{ h'Gl.'X; 1I};: (kg.!:!x Ib); 

wu )' 1'(11\'f. kg/m.!:!X Iblft; 

};] kg/m .!:!x Ib/ft c 

em I 'JI~~J kg !..'x Ib; 

km ~:{~lE~fJ: 1.000, L~ ~ztH~ll~ 0.989; 

Lei li+1: ))1.1 IJlitiffJ m.!:!li: ft; 
w. 

WL KJiYJ L ~J4WR;IYJ '1'.• Irlf! kg .!:!x Ib; 


Wpe ~: I'l'l {If. KfSUV! r~, kg/m .!:!.X: Iblft, 


1942 if «.] API 5L 'Jil 

me =0.5666 km (Vol. III) 

= 


Vol. I = 0.7854 MQ2 


Vol. II =0.2618 (NL/2 M)(E/ + E1EC + Ec2
) 


Vol. (I + II + III) = 0.7854 NL WI2 


Vol. III =Vol. (I + II + III) Vol. 1- Vol. II 


;:~ III: 

km )0: ;;::j,~ IE 

[75] (P.3) 

API5L 

[82] (P4) 

[83] (P.5) 

[84] (P6) 

[85] (P7) 

[86] (P8) 

[87] (P9) 

8 if)j( tJ API TR 5C3!ISO TR 10400 111 11.4 %: c 


9 it,'ii tl API TR 5C3! ISO TR 10400 Ii' IKJ 11.8.2.2 *", 




159 

... 

,... .•.... 

II 

NL it~KJ:l[, F.1, J'P·fLjJ mm Wi. in: 

M Mitm.~~.~.¥.O/~~K~. 


w 1~m~.lIlJ.E;rH1, iidltF& F.1; 

Q itm41.fUH1, ~1Rt API 58: 

E1 rtti!lt:t:j::l~, ~JW. API 58; 

Ec ttmt:j::lrBJ 

I, II, 1115HIJ*~#.m I, II, III ~..!Ji!.0;:~ (P. 


P.5.1 1~,91IJ 

[66J (P.10) 

.rt rr: 
fymnc ft;."j'jjH:!I!J£leflNlli~IBlliJt; 


d1 ;f) L'~ {I/::I:1'f!trliltlif~~~~*tHiiIIT11: ; 

P iYc 13:: ~.Illi R& f118<J i*J If'. ; 

w ft;.'~0%\>'H~, ~~ F.1o 


10 ~ API TR 5C3/ISO TR 10400 t:j::l 10 
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[67] ( P.11 ) 

.AII': 


(i'},j ), JJV!\'Jill:titd111'iJ,10~:lin(10PTI)j,j2.1996mm (0.08660 

in). 8 ~:/in c8PTI) j.) 2.7496 mm lO.10825 in); 

f'~rt[fIYJ KfJ:t. API 58; 

Srn ~!Wi').~Jk'(~3i. iIi. 10 ~:/ in (10 PTI) ),j 0.36 mm (0.014 in), 8 ~:/in 

(8 PTI) },j 0.43 mm (0.017 in); 

mro: ( U 0.0625 mm/mm (0.0625 in/in) 

tit 25.4 mm *~J:!I!J~~ 
(tit~-;t*~J:'l~~~ ) 

frn 

mm (in) 
H 

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 '/2 0.074 (0.0029) 1.913 (0.0753) 
8 0.014 (0.0041) 2.784 (0.1082) 

(I },jJit1illl. lr~1£t ;\~~~1£t, 1(li flJ1Lv~JtdllriffiiHIEJJhl1kL Ililt'!' , lP.12) 

iQ.J;t J v-J)i~. Iii fLtll& tJ4,:fJr}'Jlk'JI rr0t1·~'fffllf:tJWt*it\(Zrrjl l·tJUj'.)J11111ij. IIU 

ILJ I,)Jfr 'iff yt rri m !f.J u 

[69] (P.12)
2E W2 s 

PiL = ---'-----::---

Es i-'is' j"JrIff III 11' : 

E1 n11lJ~~i').tt::fl~(: 

E7 Hlii)fA'; 

N I~~~~ fl f¥tl 

A+1.5 16f,\jld$J1:q,~~rx l~Y~;; 

A+1 16 f..\lij~)I~~~:tirl 

P lll; tx: ~lri ~E' 
fjlf'ITll~:ti~f)'J 3.175 mm <0.125 in); 

10 ~~t:UIlJfl:~~i~I'1J,j 2.540 mm (0.100 in); 

f,\iij~)I~ll~rX1E'f:f~~~li:7J 5.080 mm (0.200 in); 

(API 58); 
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P;L 	 ;lJtI:~!(1: r-J H;; 

Td 	 ~Jt eiH? ): 

t~+~!l~~1f1f;fLllm1'l:', 0.0625 ; 

Wl1'l:'rJft"tl-< 16 ft<J 1 0 ~:I2Jl!l~~~tg, 0.0625 : 

~j1'l:;);~*lt?16 ~~)~!l~~1f1f, 0.0833 ; 

w 	fl;Jwr~~YH~, m~ ISO 11960 W(:API5CT[211; 

Jt: rtr : 
A f'~~*!lfl, mm (in); 

El T-~dITrtl1:?, m~ API 58; 

E7 rr1~' nz~ API 580 

;:\ rtr : 
E fh IX;~!'f!11f~;:; 

Es ~j1ITDrr1?; 

E1 	 x'J+I2Jl!l~ 

d 

N 

tg~iJ¥!btg (API 58); 

<16 ~~*!l~~~1f; 

A+1 ?16 ft<J~~*!l~~1t1"f; 

P !l~~!l~£fl 

8 3f1®!l~~1rtg;fu~rhtg~£flJg 3.175 mm (0.125 in); 

10-12Jl!l~~¥rt11ft~£flJg 2.540 mm (0.100 in); 

~~}~!l~~1f1ft~£fl7i1 5.080 mm (0.200 in); 

Td 	 tilt (rr1:?): 

t.J+I2Jl~tX1t1"f;fUlrh1"f, 0.0625; 

x'J+mtgJ;lJJ*lt< 16 FrJ 1 0 12Jl!l~~~1"f, 0.0625; 

x'J+~l1"ft~*lt?16 ~~%!l~~~~, 0.0833; 

W ~~J;lJJ~Yr1?' m~ ISO 11960 W(: API 5CT(211; 

[70] (P.13) 




162 	 API Spec 5L 

E1 f~lfnri114, iiift\( API 58; 

E7 11 114, ltJr~ API 58; 

o 'fIx] f~; ):!,\!!L Yr 14; 

fix] 1'f J;!,\!!L r~ Pi 0 

[71] (P.14) 

.r~ III: 

Es jf,' .Hrfn rt I 11: ; 

E1 19:H~tHil1fu; 

E7 {Wi,j)f;)I~~~t(f~fffj;J[~; 

d 'f1XJ!§'!; i*r 1-?, d = 0 - 2t; 

p V-J jt,:; 

w fKiJ,.J;!,\!IEYHl', iid!U ISO 11960!lX API 5CT[21 1; 

J:t II': 

E1 r-~~TIITIII14, WJ~API58; 

E7 '1'14, WJ~ API 58; 

o 	 fix] 'ff J;!,\!IEYH{; 

'fIx] ~;j;!'\!!L H,tJ1f: 0 

riJ ·Hi(1(rliTI 11:,(~\ A ffi(ffl!J(lffi II 11:, I(U ti(ffl!J( 1M 11:11:,8,;c Af V-J ~j5(fJt~J 1"fif.1?, P 2 1'1 }~\ IJ\ r P 1 0 

1:kI.Llt, '1'1 'fX#fj(ffl~Ut)J P1 + P2 L-:J V-J J-G. Pi ,f-gII;J 111, 11P ii1i(J.6fU.J10tH:1~ ~lMt po 1* {JJ ~I~ iR, YU *Pi 

A r P 1 + P2 11101,(!Uttt1AiL 

[72] 	 (P.15) 

p~ 7J If&it III f E 1 UrlfiiJ,. V-J Jttl RRJ t;j) ~~JL!.&lA V-J Jtdjlltffi +JL I(U 1,(!.UtH:i#M, l(u·~'~!t3I:fIlJ I-:iJ 

C1P P.5 ~I~) Yr, hll Itf~~t;CfU'rtifK*H~JFfffl'r7.kJtd,A!JQJ-G)J!jf·ft:lil'flxJ1"f*1dlciL 

1A!¥ZJ I; 1J 1cl:f1HWf )ritit~J B'{iJlJ IE r't<J .@flliJ\~Jt~)J (~26), IllG 1'1" tlJ 0.r~ (P.1 0) {iff] IE r't<J V-J fi(fiili 

htiJJRJ 1;1J r't<J 80%, .D;X:JI·tlJi~ .r~ (P.12) fiJlJIEr'fmUtH:iMJIAJ JL i.2<L~ .rUid!.F, 1968 if API ,f;F{1f~~x, 

1M API .iffi .1;. PS-1360 0 

11 ~tJ ISO TR 10400/ API TR 5C3 rpm 14.2;[::-0 
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E r [148] ~11;';I(W.API ;t;PS-13404a .11IJ1967 i ff/J;i1Ht0 i'Hx). 

{II X70 ~» Yr. (IIJ kxJ{{1 1972 11 6 ) lftIJf/J;i1Htz, ix i¥J ( W. API ;Ij 

PS-1440Jo JH:[~-,( [148] il il\(Y-JE • ~\I i~:0.0025(Y-J ; 1::i.HrX52;fllX561:~J~». 

il A(r~ 0.0025 ~H\ 

3000(0.64 )02 
[148] (P.16.1-SDE = 09 

(145· fumnp ) 

3000(0.64 )02 
[ = 0.9 

fumnp 

;{148] (P.16.2-USC) 

P.8 

P'8.1 fiT-IiI t 

" .hl 10.2.3.3 U 

12 ill! fj ISO TR 10400/ API TR 5C3 'IJ In 16. 2.1 %; 
13 ir'lf tJ ISO TR 104001 API TR 5C3 cjJ In 17 

http:3000(0.64
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1 

o [( 0 12 2 2 
;\ = "2 - l"2) - (27.5) (P.17- SI) 

1 

o [(D 12 2 2 
~ = "2 - l"2) - (1.083) (P.17- USC) 

o yH1, mm (in); 


'" JkyH1'IYJ l;7]fU;IJJ;H1 klIu I j ~J\+U;r'J m; ~!j'Jj<J~IJ'*J' IJt!, ItI PA, mm (in); 


T !;[ Lt ~:r\+II,(.JtJ:, mm (in); 


1':){ 'ti:r1:+r J;; 10.0 mm (0.394 in); 


f'~ j}.L J( ,jiJ\H)') 7.5 mm (0.295 in); 


.j}.L--)( .fU\t'U~ 6.67 mm (0.262 in); 


j}Z ·){,ti.r\+rj~ 5.0 mm (0.197 in)c 


inL 

HJ 1:1j P.4 ~U:!~.L~ P.18 ~.ux P.19 fiffJJL1iiti ;";Ij,;;;;111.\ 1[li~J\tHfJ g 'L 1J2,%-~ 10.2.3.3, Jr') Iiff[ ft 

i'1)iiti i';il';;;'1JR rTrl fl'~ ~Aff!l<J ASTM A370, 
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27,5 
I (1.083) 

1-'"""'-""-"-­14,0 
(0.551) I 

--------~·I ~ 
Minimum I I 

Jtr:r : 
o 
L 

o 
T 

7J 7.5 mm (0.295 in) 

7J 6.67 mm (0.262 in) 

7J 5.0 mm (0.197 in) 

U"4}Q("~0" 

\~~~JE 

mm (in); 

1 

o [(0)2 2]2'" = 2 - 2 - (27.5) CP.18- SI) 

21 

o [(0)2 2. CP.18- USC)'" = 2- 2 -(1.083) 
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1 

_ 0 1(0\2 2 2 
C P.19- SI)o = - -ll-J -(14.0)

2 \2 

o [(D12 2 CP.19- USC)(5 = "2 - "2) (0.551)2 

I I ~At¥:}(: MinWT1 ,.¥1I MinWT2 tj lfY-J:'tY: A 

nltl : 

Min WT1 =0+ T: 


Min WT2 =6+TI20 
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