
API SPECIFICATION 5L 

~ 45}t&, 20121f 12 Jj 

20131f 7 Jj 1 B~~ 



Specification for Line Pipe 

Upstream Segment 

API SPECIFICATION 5L 
FORTY-FIFTH EDITION, DECEMBER 2012 

EFFECTIVE DATE: JULY 1, 2013 



1f:;fJJ * 
1!iIJ.:t:tf: 

<=l 
!J::[ : (~~~m1f7grf) 

~~~ ~~IT ~ ~ tl~# ~t1IJE~ fti $U '* ~)O, Mi*'t ~**J1: 

)(U~#1t ~7f$ ~*~ !p-:trfo # m I 11 ]=iit~ Jtk )C~I$ ~~$ 

*m# * * ± ~~~~B 

~: i@jif:Sf 

IlIIJ.:t:~: tl~# 

*~mffi~~I~~m~M~mm~§~, ill~~~tro 


*~m§~.~: ~~~~m.~M.#0~••M~~(~.~~~UIfitt*M~~~) 


*~mfi~.1fA: I H:tsll1 


¥t'ftm- ·~.#A: 1i¥~IT it ~ 


*~m=~.#A: I 11 .*m 

*~m-~.#A:.m~ ~*~ 




~1~API~ffM~~.*~~. ~. ~ro0~~~~~A. ~~m~&~**(X~~m~~ 

) /f>:f)F(f£ rtl rYf~1nY'1f~i ,~, frJ (f£1iffl'ti. 'iG ~'ti;fU:ltiffl tL x,rf/f>:f)F(f£ rp m11Z&&~ff:Mf';;,GJ.~ftm&1t 

~*. &~*mffM~~;fUmffoAPI~API~trM~~.*~~,.~~1t~~ffA, &~***# 

m~~ffl~0~lli1t~A~~~~~. 

*~m~~*Mffa~~m&m~&~&~.~#. ~~;fU~~~~~~o*#(f£~~ffl~~~W 

~1l1:f ~$~~ ~~mUJL,fl;j 0 

!f1it~3C3::J)(1.Il-~lUmlW.nHJftiJJillL $IJm:fi'ij ;fU{jU\'Z~1\'Z1I! ~ l¥JIr~;fU±1fiJl\ fl tJ~ ~ I:;fU1t1tP.;ff! 

)\A~. ]f)i;]i6JH;:A~ffi3~1I!Jf]~IW:l7'119:47To API ~0f-~M~fn*mllt~mff, tB~01~M~lrJ~mJl 

'; l'~1lliiHW ~~ftB !if1f c 

~f~~M~;fU~~*#~~3::g.Q~;fU~.~~lWm~. ~~.~,MM~m:~~~~~~*

*, !lx{l>$:%M;f>1~3::~M·fyl.o 

ffM~a~fflAPlili~~~A.~~ffa~Jf].~IQ~~T-W~~*~~i6~ili~~~m*. 

~~(f£~tt~~$tt; ~W. *+*~(f£~I~.ffM**.m~~~~. ~llt~~~~. ~f~m* 

f~llli 1(IJm:hX ~lf:lpI1W ~, j]J(1l1*1 ¥f~(f£ EJ~.ltt!1t t:W 1ffrP*rfum:hxJ$rt. API :14Pf~1lX;}1HfM~ 9)-;fU ltdf 0 

rUIWZ API f~(flU[:JJ T ft0Aj'j~~~tJ!:JJlil!.ltt!~JlX.12~YI~~. G!.M~ TWEJ1*ft'tm'Wtl 0 TMlJ1fuJ 

J!!!'f\Y.:IHtfflJi;~ilit\&~. 1m16~fflj'I1«M Ei!§t ~~JtH2~{~ili a)]1W ~~J~. API f~ftB''1$U~*tJili~. Jt.: 

~ffMJJ~~~ffMA~mffM~~1*~m~o 

fIMw~ API f)F(f£~0.f~ltJf] ~*f~,i!;;1t19:~*uM*4tr''1$!Jm ~. X1~fJt/:~br.tit;ffi* API fj];(f£. 17:t 

1-f¥.;';ilfftlL API ~** . .j'Ilf!,jH&;{ltHiEJi;~I"t:r\ll~/ltJdJiffl~~{;~Jru API f/'Ffto 

~ttm*,~. . ~&~~~ili~.~~~~~~~. *MA.~~~~***~~.~~ 
~#*~~~~*M~~**m~+.~~. • ~. ~.*~.~~~~.*~~~~*M~~. 

~ ili~.!k l!l;o-lEIl ili!l& illAr$, ;!:{khl: 1220 L Street, NW., Washington, D.C. 20005~ 



2 

API~~~~~ffW~~, m~~M.~(~~~~~~~~).~ffMA~~.m~~~ffl~~ 

.&fiJTMJ i\'i[l¥J 111pJ1nt. 1)(~~/'ITh l¥JfX)J; 1E~H~M.")Jm{*1fMA1§(3l:'.(?;fU.&rM/G~fl'!11rff 0 

3 

4 

5 

*)(14~~fm API ;f~ft1tJAf,f'[rffljU~l¥J, ~,f7:rf1:*hlTfljIJ~l1f7:l¥J~f3JJlt~lJ'·rL~13; 4:X141Jt 

~~~API~ft.~~*~m~3••~®l¥J~~~~, ~~~+~m~~~rf~OOl¥J~~~~., 
6 

~1Hm)~J;~m3tJ8'jJ~llim"t0;f~m~1l±11, :li!!:itl:: 1220 L Street, N.W., Washington, D.C. 20005. Wl 

*W~.~~.~*~ft~~fi~$~~~. 1EW13~ftfi±ff~*D 

7
m$.A~~mM*.~~~.~.$-~, .$l¥J~*~.U. ~~~.m.~~~.$mM~ 

~~M~~{J.:, fElJlfllJjlfl*/G;ml1M~o ~~A<Fj}\HpJI;1.JA API ;f~ftiliHJ:M~u , Et!-lti (202) 68280000 

API ~~~~;f1.I*lJf~. El:.iRw API 4ij~0.{jl--0\, :li!!hl:: 1220 L Street, N.W., Washington, D.C.20005. 
8 

)(.xifiLfflj"flt~f~H~~x, i3:~~~xRflt5t~fr API ;f~ifuifl), :li!!:!:Jl:: 1220 L Street, NW., Washington, DC. 

20005, ~btJXFt!i'-rtIBftj:: S>~~~~!:!L\;i.' 

9 

I 


http:A<Fj}\HpJI;1.JA


§ ;x 

1 Wil'JjJ ..................................................................................................................................................... 1 


2 
 ':J&tt .................................................................................................................................................1 


2.1 jj)!~..Jtt.{;L ...................................................................................................................................... 1 


2.2 [Q1J~ .......••..•............•...........•...........•................•...................................................•..........•............ 1 


2.3 X1:4:;j:ifftEt¥Jr11ffi .......................................................................................................................1 


3 ~~m11 LJ IJflxftt ...................................................................................................................................2 


4 A'::i~;fU;EX .........................................................................................................................."'''' ..........4 


5 1>rlj';f!J~~m ...................... , ............................................................................................................. 13 


5.1 ........................................................................................................................................... 13 


5.2 ~~i~ ........................................................................................................................................14 


6 'fM1"f~~, ~J~;fil1t1irV\:~........................................................... .. ..........................................15 


6.1 ~J~~~;f!JtM~ ..................................................................... .. ...................................15 


6.2 :St1irV\:1.§ .................................................................. . .............................. 15 


7 LlJ~~J1itl1:{!tl¥JfU;g .................................................. .. . ........................ 17 
lWlpJ 
7.1 .h!­ .................................................... .. .. ............................. 17
100, 


7.2 flff~Qfd ............................................. .. .. ................................... 17 
1005, 


8 %tl:iiI ...................................................... . . ................................................. 20 


,DC. 8.1 %U:iiIJ. .. ............................... . . ................................................. 20 


8.2 ~*liffllAJ'j{] IJ~ ................... . . .......................................................... 21 


8.3 ~lt ........................... ; ............................................................... 22 


8.4;E{V:~~ ........... .. . ..................................................................... 23 


8.5 ~ltr~ ( ............................................................................24 


8.6 :!:Ij!:lIll~ ( .................................................................................................24 


8.7 )(X~lM .......................................................................................................24 


8.8 'N';.t!j!~.~:£.EI:!. .................................................................................24 


8.9 {t;E**u{tir-{~ ..... . ..................................................................................................... 24 


8.10 lM;~; (;m) IlMfliM ........................................................................................................25 


8.11 X'jit'N' ......................................................................................................................................25 


8.12 ~I,d::£.EI:!. ......................................................................................................................................25 


8.13 ili"i9'JJ11 .....................................................,................................................................................25 


9 l.I&i&;j:}i ~R ................................................................................................................... , ........................ 26 


9.1 ,t:],!l!U ...........................................................................................................................................26 


9.2 }t7,bx7t ....................................................................................................................................26 


9.3 ·bL1l\!11~'t ....................................................................................................................................30 


9.4 m'i-7j(J-kii\~ ................................................................................................................................32 


9.5 1lEii\~ ....................................................................................................................................33 


9.6 Jh!ffilii\~ ....................................................................................................................................33 


http:I,d::�.EI
http:N';.t!j!~.~:�.EI


9.7 rtJ rt1J iJ\#& .............................................................................................................................33 


9.8 PSL2ff<J'i'f CVN {tttTtiJ\#& .........................................................................................................34 


9.9 PSL2 ~'E!;I¥J DWT iJ\#& ............................................................................................................34 


9.10 1<OOl/}\i)t, flik:X;fU~f¥1i ............................................................................................................35 


9.11 f.,!,j', .JlIf;.;flJ~~ ....................................................................................................................37 


9.12 'i'fJ%l1Ju \....................................................................................................................................41 


9.13 ~~~n ......................................................................................... .........................................42 


9.14 ..................................................................................................................................45 


9.15 PSL2 ~JPi"fI¥J'w.~¥£ .................................................................................................................45 


10 :f&#& ...................................................................................................................................................45 


10.1 :f&!}fr~~;flJ:f&#&Jt {tj: ................................................................................................................45 


10.2 *fJ.i:::f&#& ..................................................................................................................................47 


11 fjf,$ ...................................................................................................................................................72 


11 .1 ,b], WU ................................................................................................•...................•.•.•................72 


11.2 ff<J'i'ffjf,$ ..................................................................................................................................73 


11.3 ~:jif;F$ ..................................................................................................................................75 


11.4 $ff<J~tM!'i'fl¥Jfjf,$ ....................................................................................................................75 


11.5 ~tlcfjf,iJ{;flJiiEllJ3 .......................................................................................................................76 


11.6 tM!'i'f1Ju [' .........................................................................................................................76 


12 ~m*ut"tlc1:¥1P~ .............................................................................................................................76 


12.1 ~m;flJPiI.ft ................................................................................................................................76 


12.2 ~tlc1:¥1P{tft ................................................................................................................................77 


13 iGjJt1:¥1'f ...........................................................................................................................................77 


14 m'i'f~~ ...........................................................................................................................................77 


IJftjJtA (:J;rlruttlJftjJt) xH£::'i'f~~ru ..........................................................................................................79 


IJftji{ B O:mruttlJftjJt) PSL 2 ~J'i'f*tl~TLWJ.i:: ....................................................................................81 


IJftjJt C (:J;rlruttlJftjJt) 1<j]]flik:x;flJ~f¥1iIi:J~f!f .......................................................................................85 


lJfijJt D (:J;rJ]ruttlJftjJt) 1~~ LL .............................................................................................................87 


IJft jJt E (t:m rutt lJfi jJt) 1~~tt!lX;lFlhiJ.: m~:fs!:~ ftj:t~J 'i'f I¥J JG1.&l:f&!}fr ...........................................................93 


lJfijJt F O:mruttlJfijJt) t:£:::ji~*(1XxJ PSL 1) .......................................................................................105 


IJftjJt G (:J;rJ]m'lilJftjJt) mJjf'IiWT~tt~I¥J PSL 2ff<J'i'f .......................................................................... 1 07 


lJfijJt H (:J;rJ]ru'lilJffjA:) M'lin~:fs!:~ftj: PSL 2 m'i'fl¥Jnw-J ......................................................................113 


IJffji{ I C:J;rJ]ruttllff3J'U "1V.HHti1b'i'f" CTFU l¥HTW-J ..............................................................................125 


IJff3k J (t'lllm'lilJfr3k) ;4lJJ.:RrH9:~ftj: PSL 2ff<J'i'fI¥JHWJ .......................................................................127 


IJftjJt K (:J;rlm'lilJft3k) M'Ii;fiJ/!lX;WJ.:RI-H9:~ftj:~J'i'fmXmtH,'i ...........................................................139 


IJffjJt L C'1lt:¥4ttlJffjJt) tM!)\!f..!f} ...............................................................................................................145 


IJffjJt M (ItX.Yf.!l¥Jffl3k) .........................................................................................................................147 




... -

..... ,,33 N (~lWf ) R#f/J~ifUi~ll)l ................................................ · .................................................. 149 


.... ",42 


" .... ,45 


.... ".47 


.".".34 o (~E*+tfllH -'*) API L'f [lHLE },Hf fi I¥J~>tlJd:tm ...........................................................................151 


.. " ...34 P ('at NtHH-*) tJU I:~~~t~;flj,aH:i2ff.jii'~Jw L~ ;:~& 'ij'luJ1J' rII1-fU CVN iJ\t-Fl¥J~ J,t 0;:~ ..................157 


.. " ...35 


.......37 {; ...... , ........................................................................................................................................ 167 


"" ...41 


..... ..45 


..... ..45 


.. " . ..45 


..... ,,72 

.. "".72 

..... ,,73 


" .... .75 


.. "".76 


" .. ".76 


.. " ...75 


.......76 


."",,76 


.. " ...77 


.. " ... 77 


.......77 


" .....79 


.......81 


" .. ,,85 


.... ,,87 


"",,93 


.... 105 


.... 107 


.... 113 


.... 125 


.... 127 


.... 139 


.... 145 


....147 


-----------------------------_ 



51 


~*~/1E~.M~~. tt*~~~§m7~~m~~~~~*m~~~/1E~~~*. #~~~~~ 

/':~~j;l\l~(!7j('V- (PSL1 ;fU PSL2)o PSL 1 :W~7.f~/1E~~~m~ffiUfbj(-'f. PSL2 i!Hr5~:hu~{{:'1'pJ(;*, 

D1dJ'ti, 5!!\Jtttff~~f~ft: NDT ~J5!l.ftltlfl~*, #x;ffx:i£+ PSL 1 QX;1X:i£f PSL2 ~~*1t7fjido ~ 

f±j:i£Jfj f*~~~fE PSL *'f~~*, mux:! PSL1 ;fU PSL2 IciJ*Til.1l:ffl 0 

fJi~~~0ill*iA, tEntrtJ;fU7(~~T~~IltJ~ Lftrp, gi:'M'~~~¥Po/~~Jfl~~J4lJi:llft:hu~*, ~ 7 

i2!JIY.~ftlr~~, *.f~/1E.fItt~7if,*ffl~~~:f9';Q\;fflllft:hu~*, !lnr 

~TYliJfflj~Jt±trftltl:i:'4.t 1~6~'IJ.fE~J PSL2 tM~ (Ilft3R B), 

,~~~~:i:'4.t~H~~~~;fU~~*. 


rrYliJffl+.~.~~M~~~tt~.~m~ 


rrI)li.Jff.lHjfH1RIHi~1tf~ PSL2 tM~ ( 


~T~ffli: "l'l.iJli1:iJ.llV (TFU " 


nw.Jffl+mtr+REHi~1tf~ PSL2 


~n w.J FI'~ tM V fflr ~f1;f, ~JV~n~~~JE~ftl'if,*ffl~~j;/j'-fl1tjj?:~~* 0 i£i;6:ftP'tff 

iJtF, IJjf1tffl~l;jL ~ fl1t jj?:,fUt" 'l:~,f:'¥~ fPj, JiY.*ffl J1i ffl ftmWl nrHi~1tt~ llVlf ~ti 

~31L 

4:.f~/1E::f\.fIt~1pJrtt £\~9ij;J4lfEl:i:£llft:hu~*FI'~m~ ;ff]&, xtf~~iffE~illl'iJrtIi-,=:,r. *R1J,HMWlffl~0 

flJ~ fl~**~Ji: Ilft:hI1~*)E9!iJ1J ~Ii:fff 0 

4:.fffi/1E 7 1'Y.fflJ'"¥L~1lttJt:r;1JiY (mJJ"f.QX;4mlJ.ttH~!lJt'f:.'1I'J~1J&ffi, R'JQX;~~~1J&) ;fU1J:f'll 

~.ct. JXJt*2ftz!JtJIht~~JJi}*u0 .ct'li?'i~ l;jjtftl!.) , "1L1'Y.ffl A''.lf'F/1E, ~:rum;fU~~jtmJ~)j!~ l!MiHj7f'fL I~ ft~;ff 

~:i'fHfJJtt~c ~iMfk.glmJnHfj, ".tl:(;;:r;1JiY;fU0..r:\, 1RM#±t!!~. tE 9.2, ~ F.1 ~Ilftjj?: P rpFl''.lr-ti};fU0..r:t 

1JH~H#1tztJr:)~ ..r:\ 0 ';\1~ i& ~ r-t'i} t2 ~f* 1£. l;j liffI1*f~ l'fft~r-t%~ flfr.t Ji}*Blft:* # fr!f ~ JE 5C 



4>:t"jiflJmJi: T 1'1 ¥d] J(~~{ Ut~~!t\WJ2D§~ ~JfU..Jii~;f1J;tlJ!-~ i¥J ~i1IJm:~*, {oJ, IBM;fIll /' M~:l\l IT!: 

;j('Y (PSL1 ;f1J PSL2) 0 

:tE4>:f~fi rp. ffl SI f¥tf'LtM;f1J USCI'(l·f\/:tliU~~il&Wi c 

~~~il&~.~m.~m~ '#~~~~~i¥Jil&~ 

IriJ rrt HHw'tE 101- ·{it~xf'1=MlciJ~*i¥JfIxI~t;j 

{r:/':rrniR~~*1~flHf~ .;frjl~gm: 

tL~)(1'1=1I :1ll)5 i¥J il&:iJ.li m:!tim~ 

~~JthU9.:JN:~mf<Effl i¥J~uJfi: 

~;F''I'tf\'r'illU (SI), jff!*ffl~~'t~ffl·r'f!. 

, usc il&~$i¥Jf<Effl:.&IlJJJiv.f~ffl usc !f1. 

Mfmsi , m;g ~1'FJ;] IJ\il& (J{J 5HM, ~f&f'FJ;]+{\I:il& (J{J 7tflM 0 Xd'i:ffl usc 
.) it: J;] lJ \il& i¥J 7t f% , "~~*Mt: J;] f N:il& i¥J 7t f% 0 * 

Pi4:t"jfit!.llJi:5'~. :'hI~fflJi:10t!.llJi:~*(J{J '~'11, R.ffi-lm ISO 80000-1 :2009/cor 1:2011, 

flH:siZ B, ~'!.IlJl!!J A, :Jt:i~~~HfU:!lti!':J\I:il&rn:~ ~tIJmft</~flUlHfii¥J1R:;fii!1~N:i¥J1R1~iB: f'(I·f\i.~ft'L 

tel:: ~*,~IY'.I rl flI,];Iil;:~Vf)j ASTM E29-04[l j ,tJlJiEflI,]rMl~jju) j ISO 80000-1 :2009/cor 1 :2011 ilff3R B, AI.\!!J!IJ 

A ffllciJ 0 

* J.J'74'{jtp[lY:>:lt~, :4:w5(tp SI.!f!.-Q:$lj'&/i~flI,]~~, Jlj;J\~};',,:fp~/J\~1Y'.l7)-iWi, SII'f'.-Q:fIjIJ,fil USC l'f!.-Q:$IJ 
L~*1fm"~>:-*1t~·TtL~1rtJ5)-llAAo - i¥·l'm: 

http:il&:iJ.li


2 API 5L 

it: MJ"ll:f;UU::ftj:· +~;,](~ f#~-: Jj iA iJE,tJ L,f!.J;AiJ r: 0 JJ tillJ JE :.$:;jyj; ftE ffJ ~*, J-HHSlIDM111: fU~ ntlfliU J£:fil* 
ffl~~~~.~I.M~.M1!l:.~A~oo~~~m. ~~J£~mftE~&.~0~~*~.tt~~. 

~@~~ft~••#~tt~~. ~#OOW%Ma.~~~.~JJ~~A~~mm~. ~~~~#s~ 

:.ti$}(~~1T~!f,'f:l'\d;)'IlJ£~ ISOffS 29001 121 ;f!l API Q1(3) tr.Al~I.L ~~·S*JJ!t:S:tgj;.fIl1*~fj1~,\!1.~*~ 

ISO 9001(4), *ltm>,IJP31if::JH~Wh~. 1X~{JtmA1lT,~,o 

tr IliJpJlj,J;llJi::i#Hgt!ti $X~/': I\~ ..~*;f~fiJiJf:fiJJRJtj ~-* I¥J n=tr'l1 ff.! Fi c i#umt!ti }s1Zftify!tJlf ntqT 
HM~~I¥J~~Ij,.~n=trtt. &ft~~~m~HM~tr~I¥JMMc 

r9U;f~f1£xJi::*;f~fil¥Jf.tJtj JE~f~ pJ~yl¥J x,rr;f~tt B1JjI¥J;f~fi, Vl.:fi'51 ffl B"JJ~*JJRJtj0 0 x~ 

-hf-:rr B M l¥J 9 I ffl;f~f1£, iJ Iffl;f~fii't~:lR;mJ~* (~ffiHM1~n ~ -tn JJRJf30 

ISO 148-1 

ISO 404 

ISO 2566-1 

ISO 4885 

IS05173~3~ 

ISO 6506 

ISO 6507 

ISO 6508 

ISO 6892-1 

ISO 6929 

ISO 7438 

ISO 7539-2 

ISO 8491 

ISO 8492 

ISO 8501-1 

ISO 9712 

ISOITR 9769 

ISO/TR10400 

(API TR 5C3) 

ISO 10474:1991 

ISO 10893-2 

~t~tJ*4-!H~~~{rPrtri.i\!};(l-~ 1 t4iH.h iA!};(l~~ 

~J -ftj WJ ,''1:. £- ···fJi)tmiVt\: ~14 

!t1tl-NI*~~.-~ 1 $0-: WtWl.fll1f,\;1:r~tM 

'M t'k/r. M-~~JI-iiiJ 1[ 

~~M~t;t!f~i!Wft:f, ,~ti.i\JID- ~ fiE iA!};(l 

(~$) ~~M*4-;{lj !.\;~JJtmJID 


(~$) ~~M*4-~t!x;~.9!JJtiJ\!};(l 


(~{IID ~mt:tt!t4-mrO.9!JJtm!};(l 


~~tJ*4-t'[141iAML-% 1 flMh ~ililtiA!};(llJ~ 

'Mtj:~~-Ji::5I...fULif~ 

~.mtM*il-~ fiEmJID 
~J~-ftjtr~~vJ!-j\\iJJ~vJ!iAML-~ 2$0-: ~~mtfi#U~lUf.tJtj 

~J~Mf4-:g (~~mf) fiEiAML 

~~t,fM-~~-HdjijiAML 

limli*41l1j~JM'«lIDI£!:JI .«ffiln1ifiJJtI¥J § ~WJE 1 $71-: *lim:l1I¥JWI 


M~@fU~$m~~:filimml¥J'MM'«ffill¥Jm~~~fU~JI~~ 


JC 1Ji~ t:L~II-A W ~ J1li fU \:r-Ji:: 


~JltJ~-:EjI!,:fiLif1JTlft!:. Wtfr 

:fintJ)(~&-t Uk-1t:g, ¥!b ~, til.ff -ftjJtj 11=:g:g lU ntJ :g i't~:g~~:gtt f1g 0- ;:~.fIl 


it$( 


$lXJ.fIl 'M l': M-t:LML)(14 

'M:gX~t:L~-%2$0-: x.m~.fIl~m(~ft;t!f~*)'M:g~~ooe~ 

¥tM"it:L~~ 

http:J�~mftE~&.~0~~*~.tt


3 

~.k~tiZl1J!~-m 11$#: ~~~J 

~~ 

~"r'fk~tiZiffl~-~ 12 l£i)#: k 

(n]a~~J!¥:tiZ~IJ 

~m.m~~nlil¥JftE::tH1=¥k 

V~~~rr~1J\~ftE::tf. fFi""t 

ISO 10893-3 


ISO 10893-4 


ISO 10893-5 


ISO 10893-6 


ISO 10893-7 


ISO 10893-8 


ISO 10893-9 

tf 

ISO 10893-10 


ISO 10893-11 


ISO 10893-12 


ISO 11484 


IS011699-1 :2008 


ISO 12135 


ISO 13678 


ISO 14284 


IS019232-1 :2004 


[SO 80000-1 :2009 

ICor 1:2011 

API Spec 5S1 

API RP 5A3 

API RP 5L3 

API TR 5T1 

ASTMA435 

ASTMA578 

ASTM A751 

ASTMA941 

ASTMA956 

ASTMA1038 

~l~J_JwtiZ~~-m 3 iflHh AjJt~MH~~;fU~~ (:f:Il!!IJIl~~j~) ~MHjxJ~W­

[ii) ~X;fU/~f9'i (n]lliR:xl¥J El L9J3':Fnl r~]~~tiZ~~ 


~~k~tiZ.-m4$*: ~.~~~.~OO_xl¥J~~.~tiZ~ 


~~k~tiZ.-.5$*: k.m~;fU~.~~~OO_:A:1¥J~5tiZ~ 


m~k~tiZ.-.6$#: ~~m.~._:A:I¥JM~tiZ. 


~.k~tiZ.-.7$#: ~~~.~.~xI¥JM~~~tiZ. 


~~k~tiZ~~-m 81f-Hh k~Jt~.;fU~_m.#m:tli!i::A:1¥J ElL9JjijLFcitiZl1J!~ 


~.£~tiZ.-.9$#:~.~.~~m~*~~#m:~xI¥JEl~a~tiZ 


~~ 


~.k~tiZ.-m10$#: k.~.;fU~~(:f:Il!!IJIl~~*)~.W-(n]~~ 


:tPi (.1J tli!i:xl¥J El L9J3': Jl;] (n] a~tiZ~~ 


ASNT SNT-TC-1A2 A ftttf.1tlk-k1Y!tiZ~~ 


ASTM A3703 lIXJ J": rrrdJ "f: 't1 H~1J\~ i'f<J f/'F fitiJ\~h~k;fU j£ x 


~.f&n!irJ¥ta~tiZ~*:!.\!v[ 


~.m~m*m~.f&;fU~ft~.f&nM~m~tiZ~~fit~ffi 


~t: ~i,.,:t"f:# ffrm fj}; fitm~hyt, f1=yt;fl1 JKi~ 


~, T-mllXJ, ft~;fU~ft~JKm 


lIXJ/': ~~* c01!).tfiFfitm!J&}ji""t 


m~~~Mrutt~~~~~).t~.m~).tI¥J~fit1t~ 


1 American Petroleum Institute (~P'I:.£t-mJ~~), 1220 L Street, NW., Washington, DC 20005, USA. 

2 American Society for Nondestructive Testing (1HJ;I:i[A'JIlwl\ilU~~), 1711 Arlingate Lane, Columbus, 


OH 43228-0518, USA. 

3 ASTM International (*P'I m!1&1 i;f4f-i i;l}i;; ), 100 Barr Harbor Drive, West Conshohocken, PA 19428 


-2959, USA. 
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ASTM E18 

ASTM E94 

ASTM E110 

ASTM E114 

ASTM E 164 

ASTM E165 

ASTM E213 

ASTM E273 

ASTM E309 

ASTM E384 

ASTM E570 

ASTM E587 

ASTM E709 

ASTM E747 

ASTM E1290 

ASTM E1806 

ASTM E1815-08 

ASTM E2033 

ASTM E2698 

ASTM G39 

BS 7448-1 4 

EN 101685 

EN 10204:2004 

NACE 

TM0177:20056 

NACE TM0284:2003 

~.Mflmre~~~mre~oo~~~~~~~tt 

M~t@:~t,iF~tfr$j 


~M~~~ttW~~.MM~m~~~~~~tt 


~M~m~~~~~ffMtt~~~~~~tt 


~~{lt~~MJ:\mF~;jJl~tf,~~¥t;; 


~f4,:~~t,iF~~~n'it:. 


~~~mj±l:t&~t,iF~1t¥t;; 


~~~tJ( rx: ~mj±l~;jJl~t,iF~~¥t:. 


Rn~'@~YlJ.jmt~~t,iF~~~t:. 

~.Mfl~K~~~mK~~~~~~~~ 

~mtH~ Jbi~Hifl~~t,iF~~tt 

~M;J:\mFJMM¥t:.~;jJl~tf,~1t'lt:. 

~*)j:t&~ t,iF ~ t[1wJ 

M~~Mzm~~1~)jJHI' (IQI) ~~il', 1#U;@7fIlt;jMm?t~t/f,~fF~t;; 

fi~~~*H~.(CTOD)~~~ttru.~~~~Mzjjtt 

~~it 'Yhl(;?tt&:~miJ.\tf~~1+n'it:. 

lftM~:t&~~~~~*~~~~~Mzntt 

~1':¥f;fJLM~~~DUtjf,~~tt (jt'eJJ'JY:.Jttt) 
fflB7~••~~m~M~t&:ru~~~~~ 

~~~~h.~~~~1+*~~~m~~~jj~ 

~fiWJ'jj:~~-~xE~.M*4 Klc, lliiiJ'f. CTOD, lliiiJ'f. J iJ1i~~¥t:. 

~/7:Jh-:t&~)(1t:j:-1~,I@,7fIlt{ljit~ 


~f~/,:n7J-:t&f£X1t:j:~~'l 


~.aH~~~~mMit~@hH~7fIl~h.~Hfi~~Mz~~~ 


tjf,~~~ntt-~~~~H-:}J.w~~~m:it;J)tHfiW1ti 

~~j J"" Rn ISO 6929 flX; ASTM A941 , 

~~:flli ISO 4885 ~ ASTM A941, 

fliR:x~ API TR 5T1 , 

~tf1:f1t, t&:Mz~t&:~x1t:j:~:tt'J ISO 404, ISO 10474 ~ ASTM A370 ~J1lmll· 0 

4 	 BSI, British Standards Institute (~I'filf,:~f!£:,¥:i;), 389 Chiswick High Road, London, W4 4AL, United 
Kingdon, 

5 	 CEN, European Committee for Standardization, Management Centre (IKXmltjf!£{t~ 9'l ifJ!![ "P ,I)), 
Avenue Marnix 17, B-1000, Brussels, Belgium, 

6 	 NACE International (~I'filJtJJt:ETf!fl~ifltJ}0), P.O. Box 201009, Houston, Texas 77216-1009, USA, 

mailto:aH~~~~mMit~@hH~7fIl~h.~Hfi~~Mz
mailto:Rn~'@~YlJ.jmt~~t,iF~~~t
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4.1 

~!ffi1*iS( as agreed 


~~~~~~~~~~~~~~~*, ilQmrr.ftM~ 00. 

YhlYl1~w 7.2 a) ~1'Jfii¥J~~. 


4.2 

$Lltilj:1j;;~ as-rolled 

*iI:tff11Mt;y"*!tLmIJ~/$t~!lt.f.ll ~3l:1'JV\~ 0 

4.3 

lIXlffl (~) /tlXJf&~;j~~ti coil/plate end weld 

~~*(~)$t~~~$~~~·~~~.o 

4.4 

;tj:Jl.£tlXJif cold expanded pipe 

mm rr£flt~lift.ltr, ffl pg~il1t1UJL~~,![, 

1f~ttH~Jff5'H~!lXffi] rtJ.R.J.ttt1#7j(':x~1.JU 

4.5 

I:r~J:F~ttnlN:F , 


~71<..:X~ 1JU !lXj1<..:X ~j> 


4.6 

;t~!l 


71<.~)iv. 


4.7 

;t.f.iX.~ cold forming 

~~m1JII~~~W~~;$t~~J:&~~.j;J~Jff~ I:·~o 

4.8 

i!~j!I:F~ (CW) continuous welding 

JJ1lUm:J;P i'"-lft1.Jn~~H1i ilffl tJL~jJ~ /JJU\'J. ~itI~Jkm .tQ ,]VJtM~g~~T ~. MIR] ~~:{;; 1ft 
jfu~~;:Ji~a1J;:m - ,:t#~~±t!!.j;JWtJLthHJHIHI1 0 

ted 

4.9 

g.El-&l~ (COW) if combination welded pipe 

http:rtJ.R.J.ttt1#7j(':x~1.JU
http:mIJ~/$t~!lt.f.ll
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4.10 

t~mE~~ffi-&!;.tlj! (COWH) ~ combination helical welded pipe 

*J:Bj:tHUbZ~# {JtHP;):)tflI:lfIT1fIlj:'HI Ifr I. 6~jIJ,i1i:(t(J ;;fi-f:r ·~~,.;1ifl5W~I¥J'i;MIT/': ~h, ftj1j'oiiU1fl\ 

~, ~~*~#~~~~*~~~~~~ili~ko 

4.11 

lHiHEl-&!;.tlj! (COWL) ~ combination longitudinal welded pipe 

5fUHriHtfM'{ #{;fHf'W~I:l:fIT:JJll;ltj!tll {;- I. ~'r/JIj;Qii¥HI'i# .!!li:~Jj.~ n:W~ii((.J'f~~/': 1m, fI):!jli~j:l 
~~,~~~~#~~w.*~~~w~wm~~o 

4.12 

;Ii-&!;.tlj! (COW) §i combination welding seam 

*Hj'r6ftrlkL{#{¥tf'):!jl;fuJ:lj~'flRW~II{r L2'Whxr!\JnJ!ft~Mt;Efl5W~, tEWt:i2:ctf1\111, ~1tf& 

! ( # f:~Ht' ',UM~;1\:01:4':: fBl t!fllfR1¥1M ~it c 

4.13 

i!~g:;rf'~ (CW) continuous welded pipe 

%Jfj )!d~j:t' 'W 1.6'r/JiJ;Qi IY~ ,iiifi .~l'T.W~~ IYJ~J IT/': Ml 0 

4.14 

T % (~) daughter coil 

Jl1l:cttJJ, ~Ij, lix ~~IY~ jJ):\M L:j:'Hi ({1;) L~I!x i¥JWI,;g; (Th) IY~ ·lW5t. *L:j:'H;; (1f) I=lJ H.l T 

t~IJ,i1i: 1'(1. tt-! clt ~ :ffi!t~J "& 0 

4.15 

TfJi daughter plate 

)]RUt)], WIJ, DX9~i¥J1J):\M L:j:tti.LIDlI!Xi¥J'f~JfllU('] .i~~ 7t, ~IlJ:~I!Jffl-fffiIJ:l)!iJ(l·fR!!li: ~m~J IT 0 

4.16 

if&~~ defect 

k~~~#~~NmW*~m~~~~~~~I¥J~~D 

4.17 

~~ (EW) electric welded pipe 
n*ffl {~Jj;i~!1X l;gjJtiJi l1!;l:rr· r 6~jll:i1Ur''.l'iIi+f .~ f'1~f~~i¥Jll~j nn 0 
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4.18 

It!.~ (EW) ~ electric welded seam 

AUt] El!:W J~~:W~A<n1::W~ 0 

4.19 

It!.~ (EW) electric welding 

mrlEl!ill:W%~:W~~I~.~~:w~.mrl~~~~:wm~~.:w~~.~~~~#~ 

~ i'lit i¥J El! ~l-I.t" I.L 

4.20 

F.i~~2:2: 1t!.5Jll~ flux core arc welding 

~mfi~~.El!.~~fi~.*~~,mM~~~~k 

r.1t tAft i¥J :w~L~ 0 

~: «~~.~~, ••ffl*$~m~~#~~ 

4.21 

~tHI::f»Et1*1*tP~ 


mrlJ&t.% § Wjfli~ El!. J"j.I: f4 


UJ ~H'ftl.* i¥J "i 


4.22 

4.23 

welded pipe 


*m!J,1Jj~~':f~*f 70kHz ~:Wft:rtJ.;iM:Wft:}J.\G~ EW 
 0 

4.24 

~1l'*fl#J.iSl. if agreed 

~~~~~~~~~fu~, ~rr~ft~~tt~~Q.~~*~~Q.~~*~~~~~*. 

19t1.ilU{iJ;;1-{E 7.2 c) r:p~;ff]A~}~O 

4.25 

~.x imperfection 

m*u~~~~~~~tt~~~*i¥J~M.N~~~~®i¥J~~.~~.~. 
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4.26 

jlil'~ indication 

:illltt JLAt! f(.L ¥L~ 1'# 18 ~H@ 0 

4.27 

11n3j.f:t~. informative elements 

a) fflY i~~IJ4>:x1t, it-!R J::t. ~J ft. , ;(.j Jt)," 1:ff t1: , 

I¥J~#:; 

b) Jfj IlJJx-J:.t:)(fHr.J :Eljlfll4i!Jli.f~JtlI(1J fit lJ~ I¥~!lit JJu1~ ,IJ,~ 0 

4.28 

.f~~ inspection 

$YW~, f&i'i, iJ\!¥.L fh,'i!lxi1l1~ JEt" Mdr.J1-Dx;t 1-4~11: I¥~ irfr 4j ,jf~.it; ~~rrfr4j If] i'!U#J=.r );~fE 

'£:lH!HixHt: , ~ Tiff] fE 1'ff -frtL 

if: H ISO 4040 

4.29 

i~fH~;1 instrument standardization 


~. X 1b~ 'f£L ~~ fu i)Iij ~ jiiJ j;!\l fE ~ !mffi (Y'l ml;)J 0 


4.30 

)l.'Ultg jointer 

if,iJ:Qi rtll ~·lMj i'R!Jli. = i'R lyl·ffHS' ffj ti<fill!Jit:t IiX.~t:tI(1J Jr~ hxfY:J ~J~ 0 

4.31 

llXl§*~m; ladle refining 

ii2ttiHU·:itl:iJ' fY~ H{j(:J1J;'t~Jttf'(Fn fY'l -. (j(M:i~J 16, :ii!1tt!J.l(/i., fllHj;fL& ±~1r.~~ jeJ:t~ ,Jtt)~ 

lrJ;iJJ(;'J~~fY:JJf~~}\~ ;t,fII'1Jr!fitj:'H~ I¥~M: 4!.• o 

4.32 

?tm lamination 

f*] i;'f,<it),~1:h~)I%xi¥J)i"tLL jffi-,l;~'~Wj dil 'Iih 0 

4.33 

;~*~ (LW) laser welding 

7R:H3 ~71XYt;# /Hti't'-t:tH>t\: f~1·fW· JiIr~ fr~ ~JT~ ;ltt f1::. ,}t.ft Jt:J:'¥.tJ<11: ~ i¥J I f~;tlf! JiI~ J[: ~~c 

http:Jt:J:'�.tJ
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4.34 

ftf;lijj~ (LFW) low frequency electric welded pipe 

*ffliJ;i)j$/J,+ 70 kHz tflW~lt!.mtw~,*I¥JIt!.W (EW) 

4.35 

~JI::~ (LW) ~ laser welded pipe 

*ffl.~WW.T~~~I¥J*~-.BW.OOm.~~. 

4.36 

ltlJ:i§:mi manufacturer 

••*~ml¥J~*, m.~~~~Q~~~.~~I¥JIr. 
~1: ~mffl.*••~~~••*~r.~I~.••d.tt 
it 2: *tlISO 11961[5]0 

4.37 

£Jffi (~) mother coil 

*fflrp·-t-ttf~m:\iEjJU 1-1¥J~*Lm* ( 

4.38 

-liU& mother plate 

4.39 

7Cfj!~iIt inspection (testing) I NOT 

*ffl4': ~Jt.ftE.1i?trfri1t~::A:~~H:gJl.ili*OO:f]}:~, *tlt~1ii$;:IF~;M~ 

4.40 

.iE*JiX;~ normalizing formed 

~.I¥J~m~~,m~+~~rl~,~~rl~~.~~m~-~oom~m~~*H,~~M 

~~~~~~*~e~~MI¥J~&ffi~,~m~.§*HtflffM~*~,m~.~m~~~tt~ 

~*. 

4.41 

.iE**LltIJ normalizing rolled 

~.l¥Jx1tr~&, m,*f*L1liurl~, tE~rl~~:ll~~m~- OO~~ml1il ~*1j:' {f~~4 

~~~~~~*~~§~MOO~~ffi ,~~~.§*HOOffM~*~,m~.~m~~~ttR 

~*o 
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4.42 


~$iZ'I1~* normative elements 

ftl fMi.i£x ittlrHfil i'8~ J#, .1tff: 7:J4:f/J;fili!YT ~*FrJ1Ut~#X 

i'b mISO/IEG \1 [l.[IJ1t 2 $1L 

4.43 

(;1[;!iitg) tgi* (SMLS pipe) pipe body 

4.44 

(W1r) 1ri* (welded pipe) pipe body 


X'J J' ~1'f, 1~'(/F0dJ2i~~jH~J 1At~ OlpJ Ix i'8 ~ .f1HI'J tg 0 


4.45 

lIXJtg~~ pipe grade 


fiB Wl ~51R~J1(r' i'8 ~~;
0 

t1': IMJ -Wt&lfJtWiSl' nJfi~JtH /j' IriJ J'r.Jft¥bX;7.t .fil/~/j' IriJ 1fJ~f,(tJlll.:tk$ 0 

4.46 

ijilJ1rr pipe mill 

W: itmlj 1ff1&~ FrJ U , 


: :,-lUI ISO 11960[61, 


4.47 

nDJ[1J processor 

X'J'illU"g) !1~li'8Wl"@,ill1i1A~&l::.£f!l.JJu 1.i'8 I), 0- pJ QX;.fI: ttl 0 

: % tJ ISO 11960[6] 0 

4.48 

;t'=~)t*JT product analysis 


~~, ~~~~*( )i'8~7~~o 


4.49 

Mt.J1J purchaser 


fttriHfu' Mn1ti:~*Jl7Jr;JfWdlill'd'J~Fr'.l 


4.50 

;$j{nD@]j{ quenching and tempering 


II Ji¥Jdlt!ft,;fjJ I9ifffri *iT i'8 [ill Jdllhx I¥J m&l::.£f!l. I . 


-iii 

0 

mailto:1~li'8Wl"@,ill1i1A~&l::.�f!l.JJu
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4.51 

l'ittj!; sample 

~~~ ~~~~~n. M~~~~Mk.~~~•••OOMMa 

4.52 

~5J1l~ (SAW) submerged-arc welded pipe 


'>lHf]:/:!jl~;t!j!~T6itumOO1iffi .~ElX.Wi!J: tt;t!j!~. ElX. -'~~JifE;t!j!~OO$l:<l~
 0 

4.53 

~ME!i~5J1l~ (SAWH) submerged-arc helical welded pipe 

4.54 

H~i~5JIl~ (SAWU ~ 


*ffl ±fI15J[W·~T 6 itu mOO 1i¥fi 


4.55 

~5JIl~ (SAW) tit 


*fflj1j!~;t!j!1:t<T6;t!j!JjX;oon;t!j! 


4.56 

xtit (SMLS) 

~UfH~~ h~J\l! T 

~tf(J:y,,)~, K,J 

4.57 

4.58 

~~1t!.5JIl~ (SMAW) shielded metal arc welding 

;fIJ ffl1:! 1i:~r~ Eg m~ I:14Z rilJ ~ Eg ~*~ J]u fA I1I. t&,.f!LU4. 1f~~F~9tl?ifgn1;~;tl?·tlU ·Z• Eg t& 

~.~tf(J*fi.~I1I.~~~~~••«~~. 

~5JIl:t!j! (SAW) submerged-arc welding 


mli1 .~ElX..~~~. tj;t;{I1I.;f)'z~L14zrA]00 .~~.~Eg5Jll, X~I1I.t&EjT{4J]ufAl(u~'l.~ 


4.59 
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~~~H~!HiHri¥J;t!f·f~-l.Z; liI -rzU:lvl7\:~iflJ~ E£!3J1l.fD;l:fH¥l!1iiJlJi-l:l[dJ-t1*1? 00 

Ii: : /f~ tiff hi IJ£ , fi.tnfE@:~$ 7tp£ ~ fiil MF1! f~~~ 0 

4.60 

~fU:.~~ tack weld 

~.~~.M, m*1*M~~~.~~~~~~~~~~•• 

4.61 

iit*!f: test piece 

Mff ;fi!l~K,j' i¥J iJ\:!* I¥J 'i:'ii37t, ~{:,fIL1Ju r~1r,flUmLtJ·;;t, 1!fJtiWJimJ¥-zJiJT ~'*I¥J ~ftf 0 

4.62 

ilt~1Ntt test unit 

*mlrij ~;tfftlj;:t}'1, ~tfHpj~llf*U~gJdtfr, j1!ii:Um':ijif,tlllfT~, JiJTflHMw ( ) 1i'Mt&*m 

~M~nI (~mf~llf), ~~I¥J~Mm~**~m~~Wl¥Jm~~.i¥J~~. 

4.63 

l.MJL~Plru1 thermomechanical forming 

~1lfi¥J .:f!jl~px::ttl!TZ:;, m~~ji~~l~~ ·~~~~tHf,JI*1*px;, {re1~:ft*3j.:fHr4i~!l1*m~ 

5d: lJIL,Ut:itj§1j ~1!JJlI.I¥J ~t~ttH~ ro1tfrii:!Hf £tiP, ffiClT H~ ~:l:W1Ju ft!fJ:i1~, i!t1'.rpJt /Fi!t1f1:'Lf"?i0 

tJ fill *- i¥J rl~ *- 5d: 14lL 

.-iF: Ili!m~1ffi.Jj~T 580·C (1075"F) a<J:lJIl1.fr~~*flfm~5g;,Jj1Do 

4.64 

l.MJL~*Li/iIJ thermomechanical rolled 

~~I¥J~~~~*m+~,fI~n~i¥Ji'Mw( )~~t&,~~ct~~.~1t%~·~I¥JS~ 

fI1fiill*1i!ttr, 1t*H3j.JJ,,~·''P·~!l1*m~5d::f!!!.x;;t~1~f!Jt~:~I¥J~@,t1f1~, J~1tJ§i!tqT£tiP, ffrlJH~ 

~m~£t~:i1., i!ttr~/Fi!t1fU~tJ[iIJ*-i¥J[iIJ*-5d::f!!!. • 

• -iF: Ili!m~1ffi.Jj~T 580'C (1075"F) a<J:lJ01.~~ll*ffHIXJ~59l.Il1Do 

4.65 

1J.{:)i1 undercut 

~.~.~~iliW~I¥J~~~~~i¥J~M~*~.o 

4.66 

~:13 fl #1iS(91' unless otherwise agreed 

1tml¥J~,*, ~~~~~~~~~lli~ffV~~,**~u~~~~m~*. 

H:: t9lJtul 7.2 b) .f[] 7.2 c) 1:!!,f6BiJ;ffi:k*~o 

mailto:1t*H3j.JJ,,~�''P�~!l1*m~5d::f!!!.x;;t~1~f!Jt~:~I�J~@,t1f1
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4.67 

~1[ welded pipe 

J!tj'K~tf';tlf'o (CW) ,t~t!$i~mfr;tlf'o (COWH) ,n~~lfr;tlf'o (COWl) ~, Et!.;tlf'o (EW) 

~, (HFW) fl\;!Wl'W (LFW) ,~Yt'W (LW) t~Jjfi~f!I[iJI1l'W (SAWH) 

n:~t!jliJl1li'll (SAWl) ~ 

5.1 f.-1~ 

a (~)~~~~'W~~*& 

A 	 ~R~~~#.. ~IT*.~~. 


~~~oo~.~.~m~n*~&. fflmm 

2~~~ i*J,f~hj~rIDm. ffl mm ( in2

) 1:{'~ 

2Ap ;g~~,fpHl&IIDm, mm ( in2
) 


~ ~mWM#.~••®m. 

Axe :iliffl ~iflf$~.~f¥I¥J 


b 

B 

C 	 1;';•• 

CElIw 

d 

Db 	 mm (in) ~~ 

D 

LI 	 }}3/r1~~i:)]~J'IJjH{:1:{®~{tjl*~f¥~~il3C:,~I¥J~fi~. mm (in) 

o 	 tJLtJQT~~&, JA~"gjH~1:{llliJ'U~f¥*tJtrrgill¥JJi!E~. ffl mm (in) ~~ 

f 	 ~., ~~.a~~(.8mM.) 

~ 	 ~R~~~v~~n~~~, fflJ(~Ra~~~) 

L , ffl m (ft) 


NL *,Jl~JtruH:<:&. 11< iltKJ , fflmm (in) 


P .*ffi~.lli~,fflM~(~) 


PR ~gilW11ft£i*J)f, MPa (psi) 


Q ttiltR ,tj;l)]~~[l!J1f!rQ%, ffl mm (in) 


rf:1£. ffl mm (in) ~~ 
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fb 

fo 

Rm 

Rpo,2 

RtO.5 

S r 

S 

tmin 

U 

Vt 

W 

E 

A 

PI 

°h 

52 ~rall!&i~ 

COW 

COWH 

COWL 

CTOD 

CVN 

CW 

DWT 

EDI 

EW 

GMAW 

HAZ 

HBW 

HFW 

HIC 

HRC 

HV 

IQI 

~rPl fffii.r\.%l~nf~T,H:. mm (in) 1</J~ 

i~Jtg'!t~T14, J+j mm (in) 


mf-L 5!&ffi, !H MPa (psi) ;l</J~ 


JillmBhl& (O,2%1FbtifIJ~{III), )fj MPa (psi )&/J~ 


JiJUJIHiiiflit (Q5%,G:t ~W), MPa (psi) ;&/J~ 

/i: 19. 5f< 

*¥7kJt,>iJ\!IDf~;I!i]J\;U]. mMPa (psi) -~t:jj~ 

1ftxJtg':J;!.\:/i:f(f JLJ, mmm (in) «jJ~ 

1ftxJ'l3':/:i:H' ftVP\fjlj[, JH mm (in) :K/J~ 

:J;!.\!/i:~ IJ'VU.'l5!USt, JH MPa (psi) IJ\ 

fj.i11~JMiFjM,U¥. W. m/s (ft/s) t</J~ 

jzJA\/i:!trfH.tM)~ 'J, Itl mm (in) «'/J~ 

i2f(-K. ffl m (ft) IJ' 


'NrtJi~VFf I'(I{,'/ K:f:!£)lft~:, J-H kg/m (!b/ft) R/J~ 


~~IftxJ."r'f&il':Ef(.lJl\iUJ, MPa (psi) Rjj, 

~flU hi rtt, x'J Wi "IT ';'l; !JIti ff'1 til {'r ):!t.j:i< I c: 
iliuJ:tiM, x'J~xiTI'~sthlh(j<Jf1I{d~Jj;~~ftt: I, 

'r#IJ±ctIJt, x'JWJl'l;'sthlhR''1r11-(t nJi!'!:~tt: I~~ 

%!Wck~;t,;*fT-{lfA't 

bt V ~iJl,Hl 

fPiJ±!iiPt, x'J'f~J'Wt~JMi¥J,!:j'l1:¥ I: ~ 

1*fti1JUi ~ 

If! -=[' 't& i1~ ~1ft: 


;#Uliill'L X>Jl~J1f'stJM(r-J 1-t!~I{W!Jy'I:(l,!~J\\i·wti.( I 2; 


J;fHtf):V-d*{l!:lI'lFt!:V~1:¥ 1 ~ 


~~'®~"JI)( 


*ffl~~~m~~~~~i¥J~~~m 


ffiuhirH, X-H~J1t~l;JMtr-J t: ~ 


%l:J&Jf~ 


I~HUj]!&. C f~g 


ttUCJiJ!t]: 

f~Mil 

http:jzJA\/i:!trfH.tM
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LFW ~~~,~~.~~~~~Wm[ 

~ ~~~,~~.~.~.ftW~IZ 

MT litt;j)H;(L i1JW 

NOT JGftH£Lli& (illl~) 

PSL t'z:~/rJ5lAlmjj(~'V· 

PT ~JZii'ft~~~ 

SAW ffJIJ:ii!l~, xt~J.~.~:til!ij/l\.Wf~ 1:2:: 
SAWH ffJIJ~~, xt~H~~~~Ji(g:til!ij/l\.Wml~. 

SAWL ffJu~rrt, xJ~H~.~TI~~ij/l\.Wft f.Z 
SMAW ffJIJ~~, ;<;t~H~.ft~W~Egij/l\.W 

sse jjf,E1t4ml'\U]7f~ 

swe ,*.w7f~ 

TFL 1.LiHi. i1¥riJ tg 

use ~tl!tffl 

UT Mi)=tlt;rilllU 

6.1.1 PSL 1 ff'lH~WJ , ~1"Zr1-fr~ 1 ~~o ~J~;~~LlJ'f 

[;J:MT[;J:~~'f1tHl~ ,IIUllJt~~~Enit:*f:h!.G)}:ff9-( 0 

~~. ~~Wtl~~.7$*~~f51.~~~ 

ffl1000 psi *~~r"l U!AI!fi'l'~mJE~'HflnR'l1liJ!to r~ p *~)jtlxl 

~~~1~~.~tg~~~'f~~T~~.Tmn~.~~~, 

IJjR)jIJ flxJ tg~ 5.¥.1t*'jZ c ~~ C& ;j~ ~~~) l2J ~ i¥lit/rh!.G *:ff9-( , Jt:il"l] ffi ft~ L)'l.1"'f[;J: (R, N, 

Q ~ M) .:&~~~i¥l3t1JW\~ (~:R 3)0 

1+ 1, 1'f:4~ B,~ \J·~+~rM:!I!JElitt+lwfJRg!J(J3tIY~~.tlli; rt;~. Jt~W';·~~."(:$*X<JJ\\i.T 51 ¥~:tVWG 

usc cp·&1lltl(J<H.!IlJElitt'J'JWHRg!J(J3t. 
i+ 2, t'tJl'~JnRf){,*f!f J.I1.. H.4.1.1 " 

it3: R IJjIH)!:~f4W.J.4.1.L 

6.1.3 /lJJ;IiXYfH~·:g y~, Jt:1tJlJ.tffl ¥IJ~~~.liJ' (~liJ' ):(t':& L.1 r:p~ttl L.1 ~tl ttl T IiXYftI1if:fflc 

I¥J JtfIB~ ,1jl1f. ~ (fM ) i¥l1ffrW 0 
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6.2.1 xJ41j: .t-H1J'r1t!; , ~n1J'ritlciJrrt~!l:: Ffr~1J'riX~jr, PSL 1 tW~i¥JJt'b~;J)\~J.iY.llJ 

fuu~liijjztjf 1 ~W 7 PSL 1 ;fU PSL 2 wJTI'i¥J5t:1J'r;J)\~, ::& 3 ~W 7 PSL 2 wJTI'i¥J IlftJJIJ1j'f,g.0 

t-IXJ fi ~!2t/tlXl!2t a.b 

L175 !;l(;A25 

PSL !l~~~ 

r-- ­
L 175P!;l(; A25P 

L210!;l(; A 

ttLmU, IE:ktrl1fJU, 
~ 

1M)L~$L1jjtl, 1~HJL~JJ~~' IE:kJ&~, 1F::k, IE )<.JJ!! 

ttLmU , iE:ktrUJjIJ, 1E:k!;l(; iF. X h~@ 

L245!;l(; B 
l"lx; !;l(; ~11 fi tJ}~R. , {Xmffli: SMLS ~§;(f.J¥'f.:kJJul"J:k 

L290 Jdx, X42 
PSL1 

L320 !;l(; X46 
L360!;l(; X52 

ttL mil, iE:ktrL1tIJ, 1!.~tJL~*L1tu, ~tlL~JJ~~, IE:ktJ~.@ , 1E:k, iE:kjJjj 
L390 !;l(; X56

I"J :k!;l(;;l'f.:kJJni"i:k 
L415!;l(; X60 

L450!;l(; X65 

• L485!;l(; X70 

L245R WG BR 
L290R !;l(;X42R 

L245N !;l(; BN 

L290N !;l(; X42N 
L320N !;l(; X46N 

1E:kttL1!JIJ, lE:kh~~, IE x!&. IE:kJJiIi"i :k 
L360N !&. X52N 

L390N !&. X56N 
L415N !;l(; X60N 

L245Q y)(; BQ 

L290Q !;l(;X42Q 

L320Q Jd,\i, X46Q 

L360Q!;l(;X52Q 
L390Q !;l(;X56Q 

~'f. xJJ!li"l X L415Q WG X60Q 

L450Q WG X65Q 

PSL2 L485Q!;l(; X70Q 

L555Q Wi; X80Q 
L625Q ex; X90Qc 

L690Q.§J(; X100Qc 

L245M !&. BM 
L290M !&. X42M 

L320M !;l(; X46M 

L360M Wi; X52M 
~t)LfJlX*L'rJjU!&'1MJL~J&~ i 	 L390M !;l(; X56M 

L415M !&. X60M 
L450M!;l(; X65M 

L485M Wi; X70M 

L555M Wi: X80M 

L625M WG X90M 

~,j:JL~$L1!Ju L690M Wi; X100M 

L830M fix' X120M 
a 
mf~~~g, ~gR~~~~~Z : (1) '+ 8: L fci R&lI~ljJIJlJ,E1i/J'JillJJIH!jU!t, if!.{1[ MPa , X1 r PSL2 ~'i'l; . •~bf~3t 
m~~IY~,+8: (R, N, Q9JGM) L:JLliIiJrr:::\; ~.m~BxBW~~9JG~~~'+~.J,EM~JillW~&(¢~1000~, 
I~J~rl!J!l~3'UM~:ili:~II!~), ;H PSL2 tWl'l', ~~~m~~~,+ffl(R, N,Q~M)~LWJrr~ -3&. 

0 PSL2 I¥JfI;j;i;&B~ (R, N , Q 9JG M) ~ ftMrJHJi] -Bil,!. 
c {Y.JJ!lJlJ r )d'ii1'l; • 

-
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a,b 

tbF3I: 
10 psi, 

a) fllT~: (ap~'1fi¥J,B,JJJt;:I!lL~,KJ!l); 


b) ftlMi1* 'f. PSL (1 ~ 2); 


c) 1Wl'r;~~W O\!,:;x 2); 


d)fC(.JJiii API 5L; 


e) ~J~ C)\!.6.1, H4.1.1l.llGJA.1.1, ;i;1t:ll1if!lff); 


f) jH~:fU~Jl1i ()\!.9.11.1.2); 


9)KI.t:fUKlt~~ (~FJi:R~Ji:R) ()\!. 9.11.1 


h) i'if1J iAht IlftjR i¥J :ll1iff.Hi 0 


a )~H:ll1iHj, Wii silUttl 

1) ~J:grp rAJ 

L2 m'g fJ<J iWU"l ;JlHiltl ()\!.~ 5), 

.........,r.'"'v,..... l!l L690Q/X100Q W!~ PSL2 W!'1fI¥J~~:IJ!HM ()\!. 

6) t>20.0 mm (0. 87 in) PSL2A.:~ (SMLS) fJ<J~:':':li!:~~iliU[)\!'~ 5. ntfJn a) ], 

n D>1422 mm (56.000 in) ~:gfJ<Jn:1~;fU/fl2'il1t{,\jijfl: ()\!.~ 10), 

8)t>25.0mm(0.984 in»)lJit(SMLS):gi¥J'1fl1;fijn:1~;fU/fl2'il,~{.\ffiJ2[~~ 10, ntfJiI b)]' 

9) :ll1iHj fxtjj.('g;tli!.~fr''1f/Y,i1E ()\!. A.1.2); 

b) 	Jli5FfftJjix.5'~, *Hjl2j:lAlJi:~~: 

1) tt1t1£~:gi¥JJi:1~~t'i1m ()\!. 8.9.2) 

2) JE11:~0J:\; ()\!. 8.9.3) 

3) PSL 1 ~1'1fA'Mt~fJJx;7Hf;!ililJ[)\!':R 4, ntfJr-1 cL e) ;fIJ 0 ], 

4) PSL2 ~J:gi¥Jit.'¥hX;7t~f;!iliu[)\!'~ 5, )J!jJ~t c), e), 0, g), h), j), k) ;,fill) ], 

5)L625Q/X90Q, L690/X100;fU L830/X120 m~(j<JJill5lE bt [)\!.:;x 7, JJ!4ltl: g;fU h fllt~ J.2, 

JJ!!Jn h:fU iJ, 

http:ll1iff.Hi
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6) ]!bt/TP*~t}JOO{QIf]}'li.fKfj]*1!i·C'Al. 9.B.2.3), 


7) ~~}iU~~J1fIf]*J.tiIiUft 9.11.3.3 a) ], 


B) t~!tH~If]~~!J ex 9.12.2.4), 


9) J%OOIf]~fW ex 9.12.5.1 9.12.5.2), 


10) J£Jtl+£tt/TPmlJ\~If]~~jtJFfi ex 10.2.3.3, 10.2.4.3, 0.2.3.4.2 -fj] 0.2.3.4.3), 


11) tz:J'h7Hffj'j¥.t ex 10.2.4.1), 


12) 0~50B mm (20.000 in) m1fH1£iY!~1I:1f]{!ff\:j'j¥.t (X 10.2.B.1), 


13) xt~~Jt'¥.~~~ eXA1.1), 


14) 1'UiitM1fXHtU1, ll.W~tlrJfIf]£f rt:J (XA2.4), 


15) {4'1fN:1fIf]~~W ex C4.2), 


16) IQIIf]{!ff\:~W. (£ E.4.3.1); 


c)~U*~ftJfi-x, *ffltJfix~~: 

1) J(miJ\~ ex 6.2 -fj]~ 1), 

2) r$j(j]II[w]j( PSL 1 L245/B ~JG~ eSMLS) 1fI¥J{j~J'IZ (£:'& 1), 

3) rpr8]WJ~If]~J'IZ[X:'& 2, Jl!Pff a) , 

4) )f)(~ SAWL (rr~:f:I!l'llllW) l'f1f]~J'IZ 2, JJ!Ilff c) , 

5) PSL1 ml'f~J\lfi:W~;m~;tIj"[If]~~j'j¥.t (XB.B.1), 

6) 1fJi;I.Hii~WHff (:!(f=) ImfRX1:'kW~I¥Jt~%E~:f:I!l'llllW eSAWH) 1f1f]~J'IZ ex B.10.3), 

7) x'Ht l'f If]~J'IZ (X B. 11) , 

B)iA~W!J.tffk+ O'C C32'F) If] CVN {lh:trlJ\~ CX 9.B.2.1, 9.B.2.2 -fj] 9.B.3), 

9) 0<50B mm (20.000 in) PSL2 CVN /TP*iA~'*JTp~t}JOOf~ ex 9.B.2.2 

*IJ:« 1B), 

10) PSL2 ~~W (HFW) l'fll.Wi'ii CVN {rj!1tlJ\~ CX 9.B.3 -fj]:,& 1B), 

11) 0~50B mm (20.000 in) PSL2 W1f1f# OWT 1:A~ ex 9.9.1 *U:,& 1B), 

12) i:A~'i1IiAJ.tfl£+ O°C C32'F) If] OWT iA~ ex 9.9.1), 

13) 2!lX 3 ;flUli1fxHtrfopJ(;If]~x.*J.t~ 12 m C40 ft) 24 m (BO ft) If]X,tft:1f~~ 

If] bt~ [x 9.11.3.3.c), d) *U e) =, 

14) f:i;;flil!~L~ CIXl.9.12.2.3-fj] 10.2.6.1), 


15) :fif~:l1JZP)~iJ\ ex 9.12.5.3), 


16) :f:I!l'llllW (SAW) !lXilifrW (COW) 
 [x 9.13.2.2 e) ], 


17) PSL2 ~J1fwtJ(,t1~~!lXiA~ ex 9.15), 


1B) PSL1 tM1ff&~xftf:~~ ex 10.1.2.1), 


19) PSL1 tM1ffljIJ~f';{.~ (X 10.1.2.2), 


20) PSL2 ~rgf&~xftf:If]~~~~ ex 10.1.3.1), 


21) ::j~<t$'1<?:£i'ii (SMLS) 1f*ffl~rt:Jitt¥:ittff1!Lf$lJ\~ ( 20,}t!jJff c), 


22) *ffl,*£f1i\~f&iY!tlf~rt:JftHR~5$J.t[X 10.2.3.2, 19}t!jJff c), 20 }t!jJy± d) J, 


23) ~l~j'jr:tittff*~~til:~ ex 10.2.5.2), 


24) eEW) iflJ~kW CLW) l'f!t/,:;It~rA]lf]~jgJ.t1i\~ ex 10.2.5.3), 
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·.3), 

.3), 

•.2.2 

], 

25) JJ~L[1ft"~;fIJ,rtift(3im~l'tJj(lidJ\~I¥J*fI-E~d4 em 1 0.2.6. 1 ), 

26 )flTff1~ I¥J~Jj(ffiiA~llitJ (£..'R 26), 

27) *Jflli/J,Jtit~flJ1Y~'WfJj(Jr,:iA~llitJ (m 10.2.6.7), 

28) ;yr~l-EilYJ~7r*l¥Jt'.f~:1J~t <m 10.2.8.1), 

29) *JflI*J*;yr~JlrtlYl~fE4Ht*~;fIJ D~219.1 mm (8.625 in) ;Jt*~l¥Jfi1~;fIJ::fIQDJ!t 

[£ 10.2.8.3 ;fIJ$!: 10, H!1Jtt c) ]; 

30) lYlIJJEml~flt.1tBR'j-*JfI fY'1*f~:1Jtt <m10.2.8.7), 

31) t:&3i~J\&1*(;~f)F;t: (£ 11.1.2), 

32) ~:1Jm1fE/3f;fJJnf~;t: <m 11.1.4), 

33) m~l¥Jt'.fJE:fffi;t:..'ROO!l,itf\'(fl: [£ 11.2.2 b) jflJ 11.2.6 b)], 

34) m~l¥Jmf~#fp!l,it*Z9J~IJttJ!f~;t: (£ 11.2.3), 

35) m~f~;t:1¥J§'1~BL:li (£ 11.2.4), 

36) m~*,~u~;t:{IL:lifY'1§'1~*j'\ (£ 11.2.6 a), 

37) m~l¥Jmm~f~iR em 11.2.7), 

38) '§;m~tF;t; em 11.4.1), 

39) [I{ijU1YH,*~ (£ 12.1.2), 

40) ~~Mt~ (m 12.1.3), 

41) I*Jtt (£ 12.1.4), 

42) PSL2 m~*~m:T~ (m B.2), 

43) :l:IjBIIli'i! <SAW) 

44) PSL 1 1.2), 

45) Ftii'i! ( (NDT) [£ E.3.1.3 b) ], 

46) 

47) 

48) 

49) 

51) ~t1;l!f (EW), (SAW) !lJt~Lfti'i! (COW) ~~1*jfm~xI¥JMiJBt;L~ (£ 

E.8), 

52) ~WIli(~)/m~ill~!lJtFti:tlt CEW), :J:!ll.~:tlt (SAW) !lJtmil';l!f· (COW) ffi'i!~jfm 

~xI¥JMiJBt&~ (m E.9), 

53) D~355.6 mm (14.000 in) m~:tltt:&f~1i1¥J1:ttJii7. (£ F.1.4), 

54) ~/3fl~ G n~ PSL2 mff(fl'tlfotr, ~1iJii7.m1fE1lt1'-iA~8\J#*WH1iA~11il\.1~\ 

Ji:/J, ~~ll'tm;fIJft fr'l ~3j(1¥J Ji:/J'']L:l$JfJk!'fHll: (£ G.2.), 

(£ H.2.), 

56) B:i!!H1rm (TFU ~, Jlt#t~otf)\\l:fff-fr/3ft:lR I ~* (m 1.2.), 

57) ;4lJJ::B!Hi*14Jf1m~, Jlt#'t#?Jtr, Jii7.:fffil'/3ft:lRJ~3j( CJ\!J.2.), 

58) ;1t1tB1-fMmJJu!lJt]!iIJ<:f1tl¥J~3j( 0 
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8.1 ifjlJj§Iz 

m.gsx: 
.g~AAl~~ 

SMLS 

CW 
r-­

LFW 

L175 
};Ii; 

A25b 

x 

X 

X 

PSL1 m.g~~ a 

L175P L210 L245 
Wi. };Ii; ~ 

A25pb A B 

x X x 

X -

X X 

L290-L485 
.'!x 

I X42-X70 

m.g~~ 

X 

X 

L245-L555 
Wi. 

B-X80 

X 

-

-

i 

I 

PSL2 m.g~~ a 

L555-L690 >L690-L830 
~ .'!x 

> X80-X1 00 >X100-X120 

X 

- -

-

HFW X - X X X X -

LW - - X - .-

SAWLc - X X X X X X 

SAWHd - - X X X X X X 

COWLc 

COWHd 

-

- -

X 

X 

X 

X 

X 

X 

X 

X -

-

* ~ ..l:"jlij e 

)V~ 

X 

X 

-

i 

X 

X 

X 

X 

tHAAl~~ 

X 

X X 

-

X 

..­
X 

*f~~$\I'~ 

I\l.~~~f 

X 

X X 

x 

X 

X 

X 

- -

- -­

-

a 
:il1J. *fllM5C. wJ ;¥Jtl rl'rtlJt1:<Il21. ft J.Pb! lid] r L290'&' X42 (j(Jt1:<I~lL 

b m~}}7j L 175, L 175P, A25 fjl A25P. {11~li r D~141.3 mm (5.563 in) lY'.fmft'j·o 
c fuj !.lHHM5l pJ *)1J ~W(i; . {11~l>!r D~914 mm (36.000 in) IY~~VA;~ 

d ~I>! r D~114.3 mm (4.500 in) ij(1W:~ittWH; 0 

e ~f,.!T D~219.1 mm (8.625 in) H. t~3.6 mm (0.141 in) *uJilj~J'~;o 
f 

~~x:iijl,jt1:<l'l'l'Pb!T D~508 mm (20.000 in) i'J<] SMLS ,fI1~m;lY'l'l' 0 

i1: x :U/J~J.i'liij 0 w;{,'ioJ: 
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L830 


X120 


SMLS 

HFW 

SAW~ 

COW{f'j; 

fW,j(, :fJJ$L.l:1;WZ1.rff 

if'x$LffJ~t1XJw ( ;Q:: ) 

1%\ tJ Lf!i£ $Lj]:,1J tlHli (~ ) 

~L ffJIJ!!Ji:1%\,f) Lf!i£$UMW] 

m( ;Q:: ) 

iEj(.!;!(,jfj(!tUJjIJlMw 

(oft) !!Ji:tl4,fii 

!tLfJJlJ~, 

fMLliHLffJU, 

jf1dU\i1J 

~L jM it§. , 

jiMLfIHU\iIJ, 

IF:k!tUliIJ.!;!(, 

jf*~ 
t~P:tJ (~) :&.tltJ,fii 

~h~~ 

:It\;,x.~~'(filitfffllE 

itIJx.~ 

itJ&ll;M 

itl&~ 

:It\~11, 

jt11i~~ 

R 

N 

if 'x N 

Ylj'. j( tm [r-l1 j( Q 

jEj( N 

i'F-kblllo]j( Q 

1xx-t;t!j!~[l{ :It\M:W a N 

iXx-t;t¥· ~;Ui :It\M:W a M 

;t¥~li~M:~. a WJ1*R 
lM~~(j{J),v.jJ~J:D( 

M 

jEj( N 

Q 

N 

M 

N 

N 

M 

Q 

Q 

N 

I 

i 
1 

j 

JI\~X1~TI'WJ5iitlff: rt1 iliJit¥Jltk~~ftillfr IJ¥iifflkA, M~~1t1[:JffX>j/"~ r,~ 11~j=ft:.f,:fffim~

* ({t/J:pj%~HtlRJ~5'~) J"':/t~uiUJt¥J~ftc 
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)dJi~~, $LilJu~: ~~h~~~~~~~~*~~*; ~~m, .m.~Mm; 


)di'flxJ~, ~!zbfl~: ~~fl; 


Jt!.WWl~, $UM~: ~*~W~; ~~m, W~~!zbfl~.m; 


Jt!.W~~, ~~flh: W~~~~#~!zbfl; 


~~jf1~:l:E!\'IJ1lW (SAW) ~ffiftW (COW) ~: PlG~. Wt1. f~W; ~U~m, ~~fl; 


1n~:I:I!!'IJ1lW (SAW) fI1~lftW (COW) ~: )Jx~. WH<. f~W. :jfH~o 


8.3 l*n 

i"£: )gtJi1**x14-1~**~1~m~1J l:A lJfj)LfiJ l:A lJro J;;nJijJE4:fiJ;fitl¥J~*, JHf-KdliJ9i1iJ:#* lfJi!JUiEtIl* 


ffl~~~l¥Jo~I.MmMJ9i~~eA~IfJ~~~£, ~~iEdmfit~&~~0~~*IfJ~tt#*o 


am~~~I¥JJ9i~#*M~~, ~#IfJ~~mA.W1**~~J;;ffi~A~~mm~, ~~#*#~~ 


iii1ER?!'V\.1T~¥i,,*j;lJ!iElfJ ISOITS 29001 til API 01 j;lJ!111, !;li;::I~·~*mJt:g;l!I1#**f~,~,~*1fJ ISO 


90010 4:i'tJ'JfJU r*J 'ij~H~H:)~{, 1.£tJtffti1lAf;'f,\\l, 
a 


ux'f(.~tt$ij:tr r:Z, 

Jt!.:tNil:i:* r:Z, 

AAft~tl:m:i:* I: ZF8'Hrm;~~t a 

8.3.5 m+ilJljJ1i:t~tJEgJi'flxJ~F8~'IW (!ff;) uIG'ftHJXF8~1il'R++'fIxl~~J\fE>-'H~F8 0.8 1tL Jll' 

RA+~~);}Al~>-'H7,:F8 311'10 

8.3.6 13:MY5~W~~Q~)hJFJi1lx)~F8~iJm:ifU, J)]JIiZ:tE~1JltiTI~:l:E!\5JRW (SAWl) WGQ~mftW 

(COWl) ~lf:tWgiWt:i<zllu-, WGR:tE~1Jlti~tJE~:!:fI!'IJ1lW (SAWH) ~~~JjJEgJiillftW (COWH) 

~ij\)jJEwgJiW~z~u-rm~ r~o 

8.3.7 ~ M (~,fJL'fJJULilJu~~,fJL~)JxWv\~) x:&5:EfJW~, WfE5(~:J5>:~u'flxJm (!ff;) /~:flHUM 

M~~EfJ~~~~(ffl~~~~~, n~~~~~1i, ~~~~~), ~~~.~~F8~~tt~ 

-j&, m~-m: 
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- iWIIi ( ) 1i<J~~'/1lij~1t; 

- 11flgX>J$LMjJyti¥lilil~11; 

t:; - frJi1i¥J~* ( ) Im~t}J*;J.HEi%; 

- W]:g;}J)(; ~ [!ifF 1:i¥I i¥I f\L1!fl1if1~5t1t 0 

8.3.8 xtf (?), M:jj\~Y.:1ti: i¥I~lf, ~w (off) 1~~~UtujJ~:t"fJjUtfj~~!J.~ 8.3.7 - ·J&!tL~IHI~]fmjJ 

(?), T jJ;:~ l§& liE 0 

I . i¥I JJ5 j:~Iif1~~ IlJj, tE ~LitlLT~)(14'Jift J1lUE i¥J it iffm~ r*J, ~~~ JE ~1~m'fffll!Xllf'/1 f1~ 0 

'W 

- xJ+~~),U~:u+ L360MIX52M i¥l1Mlf, l!XIlfitUJ1i: ;fK$L m~r :it1fT!lX:ftJj 

7tJttfT£N,~ 15!c>t\: 'if! t~ , JHlJl: W:l:it1 f#~/GI$T 

ISO 

8.3.9 l\Y:l!i145TIITjJttx-1~~j;m~L r i%:it1 ffVHfr, X1 +ti1:iliD ~ 

IPfm!tL i¥I tH;J., l\Y:*ffl j] !!'Ji¥Jpx;~lff;t, :J%./JX;~~*1~;J. 

c) 1$1tt&LHt.:i*f?EI! 

d) Pd;J5~£f EI!~~; 

e) *fflik\;m~~i¥I~~EI!~~; 

f) 1,*Yt~G 

IH) 

a) :tZt1tl:llij~~~~f1j{t; 

b) *ffl.fJlJJIlT1Jtt*~; 

c) ~ C.2 ~l!ro 
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8.5 ~ll~i'¥- (COW) ~i'¥-ii 

illftW(COW) ~W.~W~MW~,. -~W.~~~~~, ~*ffl~~m~~~~ 

~HWW~,~~illti~HW,~~ ~*~W~&~~ -mmHW.,~~~~m~#~~~ 

H;t'¥-;t'¥-:@*1G3":~m:lJll'W:@~~ 0 

8.6 ~5JJli'¥- (SAW) ~i'¥-iii 

8.8.1 PSL1 ~i'¥- (EW) 

~~~fU~~2~~ ,~~M~~~*fflW~~~Rh~*,;t'¥-.~~~~ 

~~R, ~mm~*~~Ro~*fflTW~~~Rh~,~~~~~ffl 

i~fl,Z~i:.!!.X;{k~f L290/X42 ~~1'f, JllZillqT~!,(t~, ~mmlE*~~~, '!!'x;1l1I-JllZ*ffl&~~ 

m*~*~~~~h~~~1'fillti~~. 

a) ~1'f[\)fi~illqT IE*'!!'x;l¥*:JJu~'l*; 

b).*~~~~1'f[\)fimilltiJIIZh~~. 
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p 


(1 ) 

:r~ rr: 
Da 

Db 

IDa Obi 

1t:ffljUJ$:jftj1t:ffi:~]JE*Fn>'H£, ffl mm (in) :«7F: 

1t:ffljUJ$:1fij1t:fJER9JEq£H!r>,~*, mmm (in) 

1~>'H£~A'1~X'.t1l1i, mmm (in) :«7FD 

8.10.2 J&rfbt~b1i:W~#<11rI., W]'iii (~) 1#<1t&x>t:~:W~fO 

(12.0 in)o 

lill1J 

~~J'lI! 

8.10.3 YU*fftJ;i$(., 7t~#<1* ( 

mm (6.0 in), !hmffil:W~w]1r1rllffiji:lJ'iiiffWHl'j ( 

a) *ffl j:lf!ilJ1l:W!l,\t~ilJ1l:Wtij 

b) *ml5t~}jJE:W 

f8JI%::kF 150 

8.11 :X;Hl~ 

8.11.1 YU 

8.11.2 

8.11.4 fflT:W:f~X~H~1r~]ftln&J\IZ,jft~{rf1r (~tl5"*lIl:A~), rJJm:JG~X1~1rR9~7J<.lfiJ\ 

Mlft~o 

8.12 t.~~11 

8.13 i@.~,t1 



a 
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a 

a)m~~~~. IT~~~m~ffi*~7*~~~. R~~~*Mft~~OO~*; 


b)~~m~~,n~~~m~~*h7~~. R~~~*Mft~~OO~*. 


8. 13.2 t>jf PSL2 tIXJ ~u.iff ffffJIIZ ~ J1. Jt~ 'iT )c ftj:~ f'JUf , ~ {!i-H#]iff~ JS: ~~J 1:r tf];tit~1:N/jdH 
~~~m~~.~~W~~&~~tt~m.ffi~~~mOOff '~~1:r&ffi*~7~**~~*~ 

h7~~AA:l4L 

9.1.2 fr*lit1#R~~rciJ#OO'tITN.T, ~Liv.;.tUf:l L415/X60 D;x;!EI~Jt~J~OOffiJ1:rf~ti' L360/X52 f1XYi 

flJ;ffiJ ~I¥.J~1:r 0 

9.2.1 »Ff t~25.0 mm (0.984 in) 00 PSL1 ~1:r, ~/Ffi~J~I¥.J-f.t/7~hli:7}JilJ.f;1-frR 4 };/J\;i:, t(u 

~~~~00~7~*JiIJ.*~~~, ili~~R4~~~~·~. 

9.2.2 ;<j+ t~25.0 mm (0.984 in) PSL2 ~1:r, A*jf,fi~~00~7)Jx:,t1"Zf;-'ftt~ 5 J;JIl~, rrfB] 

~~OO~~~*~*~~~, ili~~~5~~~~'~o 

9.2.3 t>25.0 mm (0.984 in) tfJ PSL1 ~1 PSL2 ffij1fOO~'f:)JX;*}\IZtj}Jt}jiffi~, ~~::« 4 ;fI1::« 5 

1i''11t/t)JX;* ~*1!i l-!(x: 7,) fti[IJ:}JX;'} 0 

9.2.4 PSL 2 ffij1fl'"J\h**JTOO~*~: (M:~:D*~) ~+!l,\t/J\+ 0.12%fl1. f@ CEPcm JIIZf~ 

ffl0;:~ (2) iffi ~ : 

~u* B OO;l:'if~5HJTrR*/J\+ 0.0005%, }j1}0.tE/"rI71*~~1;mX1llr1:!t6 B )l;t;:005t~, tEiWt 
CEPcm il·.rrI::lJ:ftr B ~~:tJi,A:to 
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CE C Mn (Cr + Mo + V) -,-(N_i_+_C_u---,-) (3)
IIW = + -6- + 5 + 15 


(2) 

~ 4 ­ t~25.0 mm (0.984 in) I¥J PSL 1 ~[XJ~1.t~JiX5t 

Mn 

max. b min. 

p 

max. 

% 

s v 
max. max. 

Nb Ii 

max. max. 

D 1Jll!;'fi!tLltl\l;g1JilA/W.:;tljttJ:;~JJ> 0.01%. 91IJf~i1t",fi'ti!LU!l!Jt:lilAt,f~f!!:.I¥IJJII 0.05%, X>t+W1W~L245 ~ B fH. 

:S;L360 ~ X52 D'JWJW. MAU.fi'ljt~ 1.65%: x.jJWJ!;&>L360 ~ X52 {I~<L485!OC X70 ['j(JWJ~}'L ~Atffi'm:;J;J 

1.75%: X·J fWJflZ L485!OC X70 n<JW1W. M:kl'£fi' :i!~ 2.00%. 

c lli' jHltMxfr. Nb +V:S;0.06%, 

Nb +V+ 11~0.15%. 

e ll;f5}fftJ}lHr. 

f P*)}fftJJ~x9r. Nb +V+ Ti~0.15%. 

9 1;fCl'r:fL£:(~bI14~, f.l~:!RMIl B:S;0.001%~ 

a Cu ~0.50%; Ni~0.50%; Cr~ 0.50%; Mo~0.15%~ 
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~ 5 - t ~25.0 mm (0.984 in) PSL2 m~1t~JiX;?t 

m~ 
.~9~, .~••9fi~~~9fi ~s~a 

% m:* % m:* 
(m~) 

Cb 
I I Mnb I I I I I I Jtfllii Si P S V Nb Ti CE llw I CEPcm 

xiiif~Q~if 

L245R~ BR 0.24 0.40 1.20 0.025 0.015 c c 0.04 e,1 0.43 0.25 

L290R e,10.24 0.40 1.20 0.025 0.015 0.06 0.05 0.04 0.43 0.25 
~X42R 

L245N ~ BN 0.24 0.40 1.20 0.025 0.015 c c 0.04 e,1 0.43 0.25 

L290N 
0.025 i 

e,10,24 0.40 1.20 0.015 0.06 0,05 0.04 0.43 0.25 
X42N 

L320N d.e,10.24 0.40 1.40 0,025 0.015 0.07 0.05 0.04 0.43 0.25 
.$t X46N 

L360N d,e,10.24 0.45 1.40 0.025 0.015 0.10 0.05 0.04 0.43 0,25 
~ X52N 

L390N 
0.10 1 0.05 , d,e,10,24 0,45 1.40 0.025 0.015 0.04 0.43 0.25 

9xX56N 

L415N 
0.241 0.45 1 

, 1.40 ! 0.10 1 0.05 1 0.041 g.h,10.025 0.015 1«,Im Wi' ~5i.
!&. X60N 

L245Q 
e,10.18 0.45 1.40 0.025 0.015 ' 0.05 0.05 0,04 0.43 0.25 

!;li. BQ 
i 

L290Q I e,l0.18 0.45 1.40 0.025 0.015 0.05 0.05 0.04 0.43 0.25 
!;li.X42Q 

L320Q 
0.18 I 0.45 

e,11.40 0.025 0.015 0.05 0.05 0.04 0.43 0,25 
~X46Q i 

L360Q 
0.18 I e,10.45 1.50 0.025 0.015 0.05 0.05 0.04 0.43 0.25 

~X52Q 
I 

L390Q 
0.18 I d,e,10.45 1.50 0.025 0.015 0.07 0.05 0.04 0.43 0.25

!!X X56Q i 
L415Q 

0.18 1 0,45 1 1,70 1 9 9 9 h.10.025 0.015 0.43 0.25 
~ X60Q 

L450Q I 1 
0.45 1 1.701 

0.015 
1 

9 

I 
9 9 h,1 

i 0.18 0.025 I 0.43 0.25 
l!xX65Q 

L485Q I I 

0.18 1 0,45 1 ' 1.801 0.025 0.015 ' 9 9 9 h,1 
0.43 I 0.25 

!;li.X70Q 

L555Q 
0.18 f 0.45! 1.90 1 9 9 9 I,j 1«JffitJH5i.0.025 0.015 

9X; X80Q 

L625Q 
0.16 1 0.45 1 9 9 9 j,k1.90 0.020 0.010 1«fttUM:l 

~X90Q ! 

L690Q 
0.16 1 0.45 1 9 9 9 j,k1.90 0.020 • 0.010 1«lmtJt~5i. 

~X100Q 
i 
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* 5 - t ~25.0 mm (0.984 in) aq PSL2 m~1t~J£?t (tiD 

i®:* 
CEPcm 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

L245M 

!lX BM 

L290M 

l")(;X42M 

L320M 

~X46M 

L360M 

~X52M 

L390M 

!lXX56M 

L415M 

~X60M 

L450M 

~X65M 

L485M 

~X70M 

L555M 

l")(;X80M 

L625M 

~X90M 

L690M i 

~100M 

L830M 

l")i.120M ! 

0.22 0.45 0.025 0.015 0.05 0.05 0.04 i e,l 

0.22 0.45 1.30 0.025 i 0.015 i 0.05 0.05 0.04 e,l 

0.22 0.45 1.30 0.025 0.015 0.05 0.05 0.04 e,l 

0.22 0.45 1.40 0.025 0.015 d e,l 

0.22 0.45 1.40 0.025 0.D15 

0.45 1 1.60 1 0.025 

0.121 0.45 1 1.60 1 

h,l 

9 i,1 

i,1 

9 9 9 i,j 

0.010 9 9 9 i,j 

0.43 0.25 

0.43 0.25 

0.43 0.25 

0.43 0.25 

0.43 0.25 

0.43 0.25 

0.43 0.25 

0.43 0.25 

0.43 f 0.25 

0.25 

0.25 

0.25 

~~7 trtLt,thlJ.i:hl:).:!W1:'j trtti~j> 0.01 %, VlljftLJH£1'I1Tl:~U*Jl!~J..:tifjlTl:lWi 0.05%, .x'fTWl~~L24i'OC B lrl ~L360 
g£ X521i11k'i£fj rj!+{~MHi 1.65%; .x,jri1Xj~>L360 J.OC X52{H < L485i'OC X70 ./iAttt1>t!i+~Mfi::t 1.75%; )t.j 

JtlIlilDL485 ltV. X70 if l~L555i'OC X80 hl:At£1>t ifi1';~MfJl2.00%, x1r~~>L555];i,X X80 ~)(~1Iljl:/f';1,'HtI 

i:l2.20%, 

c !l,i'JJfJt:Jt~XY~, Nb +V~0.06%o 

Nb +V+ Ti~0.15%o 

e ~}HJt;iJ-l~Y~, Cu ~0.50%, Nj~0.30%, Cr~;i;) 0.30%, Mo~0.15%o 
f ~ )j1fVr~Ji.Iy~. 

9 ~5HTtM~Iy~, Nb +V+ Ti~0.15%~0.15%o 

h i>,i5.H'Hil'lX"i', Cu ~0.50%, Ni~0.50%, Cr~0.50%, Mo~0.50%. 
I ~h;l)nEh~xYr, Cu ~0.50%, Ni~1.00%, Cr~0.50%, Mo~0.50%. 
! B~0.OO4%. 

k ~;;}1ff.J.I~5I.Yr, Cu ~0.50%, Ni~1.00%. Cr~0.55%, Mo~0.80%. 
ll,iJB)iJ)J;;pi1: yHnlYfff PSL2 WJ~mJ!jTjIM~. ll;i;'iHrtJ}i5l.Y~, 1.;ftt'HLliJ;i~JJllli'I, ~~ B~O.001 • 

• ............................................................................____________ ..I 
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EW, LW, SAW ~Il 
7G~it~~IlW~~f;$ 

I COW~W~ 

lIXJ~~~ 
ntlijlBIJl a I ffi:ifLsIJl a 1$*~ I m:tfi:sIJl b 

RtO .5 
i Rm (50 mm gX 2 in) Rm 

I 
MPa (psi) MPa (psi) Af MPa (psi) 

~+ IN:Jl· % lii+ ~/J\ 

L175 ~ A25 175 (25400) 310 (45000) c 310 (45000) 

L 175P 1jQ A25P 175 (25400) 310 (45000) c 310 (45000) 

L210!!.X; A 210 (30500) 335 (48600) c 335 (48600) 

L245!!x B 245 (35500) 415 (60200) c 415 (60200) 

L290~X42 290 (42100) 415 (60200) c 415 (60200) 

L320 1jQ X46 320 (46400) 435 (63100) c 435 (63100) 

L360 !ll( X52 360 (52200) 460 (66700) c 460 (66700) 
..­

L390!ll(: X56 390 (56600) 490 (71100) c 490 (71100) 

L415 Wi; X60 415 (60200) 520 (75400) c 520 (75400) 

L450~X65 450 (65300) 535 (77600) c 535 (77600) 

L485 p~ X70 485 (70300) 570 (82700) c 570 (82700) 

a N r rj1 i"Al'tfxlt&, ~;1fWfA\;:E:!i9: !j'1J;: ·j':r.'li!iJSt,f11K'l!~ ittIJ' JWnIX ~1Jl.1!t)i!;tz 'fJ ¥J ${: rjl1,;.z..~pi[[~ If.Ii~jt&I'f.J s!lliStJ." 0 

b NT rj1 i"nJ WJ t& , J-t:.t'~~If.I~m~jll[lHJL-N:'li!i!3tI'VLjHiJlilin a) lifr.J~iY~'§f#fj'L1ll~iSt:f!lfilJ, 

c r;tz*Hl f Jlj~;r~1tj1:~Jl~itt)j\fil!K* At ' Jlm7H/a</J~, I-LI9U~jIJiiHIlJ.i5:If.IS5H!L 

AO.2 

Af C......2!£..... 
UO. 9 

;r~ rjl: 

C :'i*!fj SI J'f!.&rl;IHH, C J;J 1940; :'i*!tJ USC .!'(i{;L;j;~IH, C J;J 625000; 

Axe mil] iY~ }·!.j$t\rf.~:M\liii;fg, JiJ mm2 (in2)~/J;' Jt#-IllJr: 

- x:r lWI-W iJtr!': Fff? 12.5 mm (0.500 in)t118.9 mm (0.350 inHl'~ffiU~iJ\t'f;f;] 130 mm 2 (0.20 in2 
); 

I'H~ 6.4 mm (0.250 in)iY~W~WiJtt'f.;f;] 65 mm2 (0.10 in2 
); 

x·J 'f::M\1iu itt¥' , J.(X a) 485 mm 2(0.75 in2 ).t!J b)~W~iJtt'f.tftHI£rtU*}(pJj1\·rj1I'f.J~/J\::fi·, Jt itt¥' til\.:M\iliffSHiJ 

j;~Jio.yH1>,ftljilAl/E~1',i ~ttf, fLlWIt'HIJftt~i[[8<j 10 mm2 (0.01 in2 
): 

X1tJX:JA iJtff, 4X a) 485 mm 2 (0.75 in2 ),ftl b) iJtt'ft91:M\rfli;fgpJj il· rjl1'f.J~ IJ\ 1'i , Jt it -IT t'lIi:M\ wf fJ( tl:! lJ\t¥' J;lll 

JioWUStflJ'tfxlPi'j' ):IAfi:~)',!~trr, 1~19U~~iJftt~i[[iY~ 10 mm 2 (0.01 in2 
); 

U ;f;]1J1l~itt)J'fMH.Jl.ISt , )!J MPa (psi)~/J;. 
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~ 7 - PSL 2 l/Xl:g1fd$iitijffr~* (~~) 

I 

JffiHIBIiUl a~<g~~ 

Rto.5 

MPa (psi) 

~/J\ I ltJiA 

:7i;!ii<gfll ~<g <g 1* 

mt.liJSlJl a IJffi s!Ut a.c 

Rm • Rto.5 / 

MPa (psi) i Rm 

ltJi /J' ltJiA ltJiA 

i~*$ 

(50 mm ~2 in) 


At 
% 

hl;J" 

I HFW,SAW 
fllCOW 

~~.. 

m1iL5SlJl b 

Rm 
MPa (psi) 

rti+ 
695L625M !!J1: 625 775 695 915 f

0.95 
X90M I (90600) (112400) (100BOO) (100BOO) 

L625Q we 625 

(132700) 

915775 695 r
0.979 -

X90Q (90600) (112400) (100BOO) (132700) 

L690M we 690b B40 b 760 760990 f
0.97" 

(100100) bX100M (121800)' (110200) (143600) (110200) 

L690Q ill( 690" B40 b I 760 990 f0.97 h 

(1001 DO) 0X100Q (121800)° (110200) (143600) I 
bLB30M we 830 b 1050 915 1145 	 915 

0.99 h f 

X120M I (120400)b (152300) b (132700) (166100) I 	 (132700) 
• 

a 	 xJ rrprA]~J~JL J{mfi:'.!i)~ Jillmg1!i}.lt.f11)i1~fi:':lil[!Hill)J~ j!l\J.lt..2:. T,!{i IJ-\lU <x ,t!.!:!..2:. t~iII$Q r\:jjW~ O<J~!l!}.lt..2:. 1;'::tfllllJ, "til! fi:'.!i /J-itL 

{,'3iJ\llt;fllt!tfi:'JiiH'llliJJfis!li!.lt..2:. 1;'::)l\iLj jiL.&rp LJ..2:. ~il!:~r\ijt1'li',!HI'RIJlI.ltLNmiJ ~ x~i[ r L320/X46 091' rIlJtl'J~&, JU1l:f.15m 

i.lt!N~655 Mpa (95000 psi)o x'JrIii r L320/X46 rfull\. J L555/XBO iT~ rll ffTJilM'j), Jl:.J:1l:{,[:.!!lIIl!'y. ~760 Mpa (110200 psi), Xj 

f.6 r L555 we X80 O<J Nfi]t1'l~, !t1&)~ft. i'f!tC1'13lRJ$tR tlJfFftArt'iHL "j ;KIIJ 51 ${\LilJ1Jlt,J, lttr1l'iJ;\ZIIJlI ij\'tfIJ.€:tljlLi.iTJ 5 MPao 

"j7KJU USC ${;[iJ;tlH'J, ittr{fiRI!7~~¥lJ1iH~iIIiTJ 100 psi, 

b ~J~>L625/X90 It,., RpO.2 mill 0 


C jJUbliJ;IJWJlJ r D>323,9 mm (12,750 in) iTJWV;';;, 


d X-J r't>rfi]WJ~, JUV~(jiJj;li,g1&'Hj'd'HlJlf.lt)\y. rHj(ljl;Jil a) iifu,g(I'~'~;tf>::':lLN~!I\}lt1'lllliL 


e X.Jf~;;jH1A"'J~~I¥Jm~, J~.iiurtllljli:l'l\!J:U\'i.~495 MPa (71800 psi), 


r ):J\ifi:'i€uHfJ1R't' At R*liJT6irJbtiiffJfi:': 

.rt,t, : 


C "j7K!!: 51 ${\l:i!J~II'J, C JJ 1940, "'1;1<:IIJ USC l'P./,ii!JIJlH, C JJ 625000; 


Axe Ji'iJ1! (f!:f,!.1I!1 iAt'rt;YH1£lliiff;, lij mm2 (in2).&/J" ;·U*~wT: 


2 - ~)llwiArr: rl1~ 12.5 mm (0,500 in).f11 B.9 mm (0.350 in)(I'~IYllwiAff'jj 130 mm (0.20 in2
); ~H1: 6.4 mm 

(0.250 in)rYJl!illw Wl:ff .;1.) 65 mm2 (0.10 in 2), 

21-1l£tluiAfr: llX a)485 mm (0.75 in2 ),J:11 b)iAfThHlitlulJTMf'1r1'J~/J\{'j·, llL\+¥tm1l£LfiifSHlJ)'J\iii:1H?fil~xii:W 
2l',i.;t-fr, Hvll~iljitH~iIIrrJ 10 mm (0.01 in 2

); 


2 
- tli:tA:iArr: J{x. a) 485 mm (0.75 in 2 ).f11 b) iAtH!I'i1l£LitifJU!.j1'i(j<J~J>1'i, l.~f¥tir'i~:\\ljlJff.:rj.: iAf'HJ\i,g~J[.f1ItWh' 
2),xJgl.\¥)'j~trr, I!ilP1WiVJ.l:it!j;liiTJ 10 mm (0.01 in2

), 


ut:tfi:'1&/H1i:f''r)!l!I!t. )IJ MPa (psi)<XJj, 


9 ~?t)jli;j";tII!"i:$l(i[iTJ R tO.5 1Rm ltfl'i 


h :<-1 Hl~~>L625/X90 (I'~~J'i'\;, Rp02 IRm j(lnJ, r?r.!J.Ii'~"n~,gts(j[lY~ Rp02 IRm U:fi'l., 




--~--.---. --...--....~---.... --========--~ 

HFW,SAW 

~D COW ~ 

til t>'l ~ijlJJt b 

Rm 
MPa (psi) 

695 

~Q) 

760 

915 

(132700) 

)0 psi) ;<) 

5 MPa 

: 6 4 rnm 

III Jltl.) 

lill et l , 6.4 mm (0.25 in) 1'J<)it'!.II;1 

a) i'lxJ?';&?L210/A (Y,JIjJJ'/ CEW) '1"(1'110<323,9 mm (12,7 

1) t ?12.7 mm CO.500 in) I 

(OD) (y,J 66%LIJIJ, 

b) tl~~JZ L 175, L 175P, A25 ~~OOFf.!.'W( 

1) ~).j 'Ii fR rnj(EJ mi 
2) rJ;I;j"":f&rH 

2: 

~ j: 3: '* ilj " 

9,7,1 9,7.2 ftL/f!l~. 

(EW) 

jl~f.II!L5'Hi' 

!*!'Jf~IIi"r 6.4 mm (0.25 in)1L!11il P;J 

rr 13 mm (0.5 in) 

" O~60.3 

a )·N\\;jc:"'i':If;r~; 

b) rdf
;" tT:t~ );~ -1; I,',/. IH k r 3.2 mm (0.125 in) Jl1~ 


c) {(i:JM, HAZ l'x.:tBOtQ 1.+!,\iHUwff:H Kn:,r k r 3.2 mm CO.125 in) IOCi%!rt k j t!\J~~ 


12.5 % 1¥.J~t'Si.fIHt&~ 0 
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9.8 PSL2llX1'if CVN ;~mi"it!J§t 

9.8.1 I~,.oolj 

9.8.1.1 *m+R'lii\,ffIt1,~*ft'11tH\l'~J ( ·1-ii\.,ff '~I[) ®A9:H~JIIl~1::R'Jii\,ff(f.):J;!,\!)£rw. 

r& fj~lj Ij\ R 'Hi\tef:t:!.I!)£ '~IJ[~1::)'2. ,J ii\ff :J;!.I!)£ '&:Ui ft~ rr:1ft ff~ *t~, i ,.1Hti#H~I~ iiJii:H?15 Jfl: (f.) );U]Z 

(~R.rrJjjJ ) 0 

9.8.1.3 tE1Q:;+jiJAl)£ii\J¥LiM!ift<J~ffiUf r: :ll.Hf CVN {tjlYlTii\J¥L. ~U*fDJt1Q:;fffirf, 1J\~rw.r&H~;fU1fr 

u~mwm~x~w~*. ~W~~~ii\J¥L~*ftm. 

9.8.2.1 tg#ii\~ff'.lltH\'Y:l:5:J (lpjgjlI¥J:=.1-ii\,ff) nRt&H~J\\li<ffr:t< 8 ff'1:J;!\J)£. ii\,ffR'LT,]~ 

R~ii\~. ~~~IJ[O~(~~), ~~*#~~0*m~~~IJ[, 

9.8.2.2~IJ*ffNH5C 0~508 mm (20.000 in) (f.)~fff,ii\~7ItAltj:J O°C (32°F) rHo N1-Wl: 

~I¥Jlli/j\f'J1J (jIiJ ·~liff'1.1-h\tY) g~1JJ LilltR~Y [\\£j:) 85%. !jX;~u*1n)HxJ£ pJ*)~ ~frHr\!M 

9.8.2.3 jjHf)HxY~. ~H1::ltt*:Km 9.8.2.2 :J;!'\!fErH. JNx,JillffJ1 CVN ii\!M(f.)JYrH1NrlZ,fu.R 

'H~j CVNiA,ff (f.) [1 ai!l;JJ ffIi f;UiHJ ~'I;'ffl Ji::.ffi ;;. L:J, tH#~A5fl'{ 0 

a) 0<1422 mm (56.000 in) llf~Jt&:(L555/X 80 (f.)~J'Ffj:J 27J (20 ft.lbf): 


b) 0~1422 mm (56.000 in) ft-JtW~~ 40 J (30 ft.lbf): 


c) ~Jt& L555/X 80 ff'1f~jff;JJ 40 J (30 ft.lbOo 


9.9 PSL2 ~'if1¥J DWT lit~~ 
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9.9.1 :ft DoC (32"F) iitMhlnHt U1, tt1'-iitML (IriJ ·~II-.1'-iittF) Ff<J 'f·J$jffiftJJcIDt5U\IZ ;?'::85%, 

ftw#Hft:)H5L nJ:ft~1[£;i1nl1t~1t~iAMLo x{+MJ¥>25.4 mm (1.000 in) i¥J~Jrg, DWT iJ\MLm 

lJ&!&~ ;1<J\IZ t/}fl1j iiffl ~ 0 

1: ~ff~~~~~*hl~~M~~~~+~M~ili~#~.M~~Q. 

~2: ~~R~~.~~~w~m~.~c~~~.~W#~-~~~~#. ~.~~~~~~. 

iR.JlfrJ:·I't~~4f~, }fWjM~fllM9T~~1t~ (J,\!.ll(t.iF: G fiL~ 20)0 

9.9.2 :ftf[£;f~J\!fEitn\1tmi1nl1t~ ilHf CVN itPTliiAML, !lw'*:ft litf[£; r1ffi. ~, iAlJ&ffift)JTIil;f5h~iWM*1lJ\lZ 

~;1<, !J!IJ Jlv.iA 11 *iAML~fL*fr~ 0 

9.10.1 1~,YlIJ 

J1liE;~~£ 

0 

40 (30) 

40 (30) 

40 (30) 

> 

mm(in) I . : L450 I . : L485. I >L555 >L625 >L690 
. WG X65.~ . !!X X70 i":. !;It X80i'i X90.'1": WG X100'Ti 

SL485 SL555 SL625 SL690 SL830 
WG X70 WGX80 !o!lZX90 Ql(;X100 WG X120 

27 (20) 40 (30) 40 (30) 40 (30) 40 (30) 

27 (20) 40 (30) 40 (30) 40 (30) 40 (30) 

40 (30) 40 (30) 40 (30) 40 (30) 54 (40) 54 (40) 

40 (30) 40 (30) 40 (30) 40 (30) 54 (40) 68 (50) 

54 (40) 54 (40) 54 (40) 54 (40) 68 (50) 81 (60) 

54 (40) 68 (SO) 68 (50) 81 (60) 95 (70) 108 (80) 

9.10.2 ~jll 

I 

http:J,\!.ll(t.iF
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b) 1*&>0.4 mm (0.016 in) fl:l~0.8 mm (0.031 in) l¥J~:lllRrJL&, R~~Jm C.2l¥J.J;J\l 

*11: 
1) rr,1'-*&~0.5 t; 

2)1J.1-~&~0.1 t; 

3) t'E11;~ 300 mm (12.0 in)tf:lil¥JW~li.L ~fFl¥J~:lll::fM1i1M1-D 

c) Mii1 b) J;Jt\fEl¥J~:lllf\I;ZTIj7-JtIlR:W" l1R:fJ(Jm C.3 :ift1T!lt:][o 

9.10.3 It!5Jllmf1.i 

¥t 1: 	 IjJ3Jll11tf?i Ii: mf{l.;fl,H£1~Jt.M.bt1 :i tlY.J ~;* lID u\JllHlli tJ I~ 1Y'l ~~*lID;:'1HL Jl)f %h\(.f'(.J t= +fi;Jfffl.B;f}tilik: 

~o 

tt2: 	~MMIi:~W(EW)fi~~~ill~~~tlM~, ~mm~w~~.f'(.J~m~~fi*lIDZMf'(.J 

~M)iJTtJl~f'(.J, ~M!ll~I!Ntj.(~ 9.10.71Y'l);JJ!5E9t'i., 

9.10.3.2 Et!:lf[:lj\H1iJ\\Z~Jm C.2, C.3 b) !JX; C.3 c) l¥J:I;IJ1fE!lt:][o ~Et!:lf[m{jj}~hJGJ¥jlllJmf1~WJ~ 

"it!':Jm, *.1l1tffl10%l¥Ji11ik~~m~!JX; 5%l¥J1illj~z..Mm~:f@:t*fttH9jN~40itJ""G~m~, pJ*ffl 

f~~~t, 'ff~i':t!JX;;fJLfJl:rJ :jfttm~ Et!:lf[t~mtllR:w" 

9.10.4 5tFzi 

lfJ&j'ljilXl~:«OO!JX;~QmLL l1Y~xJ\\tL1":tml~J-tf:,tt>6.4 mm (0.250 in) a<JfI:filJ7tm!JX;X~~ 

~~7-JtIlR:Mo~~#tIlR:W,l¥JiIXl~R.lliL&!JX;~W, n~~~~~~~fFl¥J7tm!JX;~~#tE. 

9.10.5 Jl.fRJR-t~~ 

9.1 0.5.1 ~~±)tjl~, W+iIXl~hJGI~ I:Z!JX;$u;@:I,*dl';@pJGm~~~#jtm*1JxJ'f~J~ If','i'~l2ilfHf}-m 

l¥J 11MR J ~?!'i (.\luirTIiT l*!JX;rfXll1If~), JttbZ~,~ .tijl'M~1f'tii~)¥Jl ~ftfJi';~7tZ fA] l¥Jjlf!?!'i, Up ~li 

Miii 3.2 mm (0.125 in) IY'1RJ'l~JtIlR:~A,llJly':fJ(Jm C.3 b) !JX; C.3 c) l¥J:J;lJ1fl:!ltJ!'!\ 

9.10.5.2 Wmt'E1£fPl1f(.i]JJr-J-tf:,r!J'Y. ~0.50, l1r*li::r~f\Y.MiH1-',u~:!\lfE, *~mi*mJ~IIJI~f'ilYj~ 

*~.tij~~lfm~m~#OO7tZ~l¥J~?!'io 

a) {t~)JJG4~*·rtfff~r~:tIj{9jl¥JW:l1L, 3.2 mm (0.125 in); 

b) Jtftl!.W:l1L, 6.4 mm (0.250 in), 
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9.10.6 fifj~ 

fE1HpJ1JfiiJl:R-':r-:JcT 50 mm (2.0 in), -rfi-}~:Jt-:~fl\J~]!ltmillii135 HRC, 345 HV10 ~ 

327 HBW lIY*,JJ;javHA. 'HHf.Lltff{Jjj(llAfl\Jm~lIYItiffit C.3 b) ~ C.3 c) ~i[. 

a) i*lt~0.125 t,fl:;r;I3"I~ltH\ftiq:~JJfl\J{Jjj(x, )f\Z*,JJ;jEJ~~I¥J{Jjj(X, #ItiJffl C.1 fl\J~ 

JE~i[; 

b) 7*lt>0.125 t, Ji:;r;I3Il(rl]~/J\fti!f~JJfl\J{Jjj(X, )f\Z*,J 

~tt*ff••, ~ItiffitC~I¥J_~~i[; 
c) I3nlnJ~/J\ftiq:~JJI¥J{Jjj(XlIY'UJ;j{Jjj(IlA, #Itiffit C 

9.11.1 R-t 

9.11.1.1 

9.11.1.2 

9.11.1.3 

9.11.2 $ili: 

PI = t ( 0 -t) x c (4) 


j:trp : 

o t:l\l5.E5'H~, t(!1f[J;j mm (in); 

t ~5.E~W,!ft{\'z:J;j mm (in); 

C ItiIffl Slrfi·{fLmIHt~IHJ;j 0.02466. Iti USCf(t1\LmVif~lHJ;j 10.69. 

»J:JJQ I :ffiJItt,fOm'~fliHWif, Iti ffiti:.:lt*~iffI JE I¥J wt:lt)f\Z~ft ~Hf )j!tfi~.l£if~wtJi, ;it 

iIlU~)f\ZfE 9. 14 1¥J;l;1Al5.Em [llJ I*J • 
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j;I,jl~~~ 
tj;I,jl~$H£ 0 

mm (in)mm (in) 
~i¥ilj;l,jl~ a ~~j;I,jl~ 

- ~ 1.7 (0.068) "Ii 2.4 (0.094) ~10.3 (0.405) 1'; 13.7 (0.540) 
- ~2.2 (0.088) i' 3.0 (0.118) >13.7 (0.540) i' 17.1 (0.675) 
- ~2.3 (0.091) i' 3.2 (0.125) >17.1 (0.675)1': 21.3 (0.840) 
- ~2.1 (0.083) "Ii 7.5 (0.294) >21.3 (0.840) l' 26.7 (1.050) 
->26.7 (1.050) i' 33.4 (1.315) ~2.1 (0.083) 1': 7.8 (0.308) 
->33.4 (1.315) l' 48.3 (1.900) ~2.1 (0.083) i' 10.0 (0.394) 
- ~2.1 (0.083) l-~ 12.5 (0.492) >48.3 (1.900) l' 60.3 (2.375) 

~2.1 (0.083) 1'; 3.6 (0.141) >3.6 (0.141) 1': 14.2 (0.559) >60.3 (2.375) i' 73.0 (2.875) 
>3.6 (0.141) i' 20.0 (0.787) > 73.0 (2.875) 1': 88.9 (3.500) ~2.1 (0.083) i' 3.6 (0.141) 

>88.9 (3.500) i' 101.6 (4.000) ~2.1 (0.083) i' 4.0 (0.156) >4.0 (0.156) i' 22.0 (0.866) 
> 1 01.6 (4.000) i' 168.3 (6.625) ~2.1 (0.083) "Ii 4.0 (0.156) >4.0 (0.156) i' 25.0 (0.984) 
> 168.3 (6.625) i' 219.1 (8.625) ~2.1 (0.083) 1': 4.0 (0.156) >4.0 (0.156) l-' 40.0 (1.575) 
>219.1 (8.625) 1'; 273.1 (10.750) ~3.2 (0.125) "Ii 4.0 (0.156) >4.0 (0.156) 1': 40.0 (1.575) 

>5.2 (0.203) i': 45.0 (1.771) >273.1 (10.750) i' 323.9 (12.750) ~3.6 (0.141) l-': 5.2 (0.203) 
>323.9 (12.750) i' 355.6 (14.000) ~4.0 (0.156) "Ii 5.6 (0.219) >5.6 (0.219) 1'; 45.0 (1.771) 
>355.6 (14.000) i' 457 (18.000) >7.1 (0.281) -T~ 45.0 (1.771) ~4.5 (0.177) i' 7.1 (0.281) 

>7.1 (0.281) 1';45.0(1.771) >457 (18.000)ii 559 (22.000) ~4.8 (0.188) i' 7.1 (0.281) 
>559 (22.000) "Ii 711 (28.000) ~5.6 (0.219) l' 7.1 (0.281) >7.1 (0.281) l-~ 45.0 (1.771) 

>7.1 (0.281) i' 52.0 (2.050) > 711 (28.000) "Ii 864 (34.000) ~5.6 (0.219) i' 7.1 (0.281) 
- ~5.6 (0.219) i' 52.0 (2.050) >864 (34.000) i' 965 (38.000) 
->965 (38.000) 'Ti 1422 (56.00) ~6.4 (0.250) i' 52.0 (2.050) 
->1422 (56.00) 'F: 1829 (72.000) ~9.5 (0.375) l-' 52.0 (2.050) 
-> 1829 (72.000) "Ii 2134 (84.000) ~ 1 0.3 (0.406) i' 52.0 (2.050) 

n: ISO 4200[7] tll ASME B36.10M[B] ~,'H rl!lJ'i'i'HCfE9H1';f1[J;J\l~I¥I';fIY'lf/J;(lHtrx{tio 

a J:ffPJ\l~5'H1';filftJ\lJEn¥mJL{[IY'lWI'i'i;~ xJA,jliJ);iAl#'tWI"H; 0 4:-R rtl~,'H [t(JJU::~l{[WfH;~ XtJ 1'\' lJlUJ\l#'tWm 0 x'i r 

-RYU{i'i l' rAJ B<JJ;J\l~9H1';fi[J;!.\l~n¥l'/hl{[[t(Jwm. i,lU *l...j Jr+M~IY'l~fl\;-RYU1i'iJt*1r\H!.\l#'tWI'i'i'. IJ!IH!.\lJl1A~jliJt!.\l#'tWI 

'H;' Jl'l::rp I'A))\. ,1 ~l{[[t(JWrH~t!.\l7J ~'iI!iJilAl#'tl!lJ'H; 0 

a) ~:!r.l~I)H5H~. ~FJ.i.:Rt~J"gRW!m1< 12 ftJ\\J.i.:rr~ KJ.tmRil:Y::W 0 

b) :m~J.i.:Rt~1~-;.t:WtfJt~j~.tt:KJ.tilffl72R:ft±500 mm (20 in) mAil r*.J 0 

c) ~11:W: IpJ~{JU;\J.x'H.i(1'f. ltd:; pJiJtR 5%i't IpHTIJ!1J~~R"J W2 t-tfBt:t!fl1':tI(Uhli:. II KJ.t< 15,0 

m (49,2 ft) R"Jx~ti(rg, 9-x1:{dm~f~){JifflfEXHtrgfifiA'ctf9~o 

d )~U * IciJ~*RxH:trg. [lJf.!t{JH\~.J1tmz1-f~ btf9~i; IpHTI)!1J~R"J [11 21'rgBt:t!flRI(u hIGR"J*J.t 

:? 15.0 m (49.2 ft) mX~1':ttg' 0 

e)~u*I'~~*RxH:trg. Met pJ *R 5%i;lpHTIJ!1Jl¥:FfJlU 31'rgBt:t!fl1'tl(u·pxR"J*13t:?15.0 m 

(49.2 ft) R"JxHJ{tg. bX1idln I:h ~5lJiffJfEXHttffifi A' bt19~ 0 
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mm (in) 

<60.3 (2.375) 

~60.3(2.375) 

3'i 
168.3(6.625) 

>168.3 (6.625) 
3" 

610 (24.000) 

>610 (24.000) 

lIt~ij;ij*a 

7[;!i~ jjj! 

-0.8 

±0.00750 

±0.00750, 
±O.OO75D Ji.A7'1 

±3.2 (0.125) 

ii ±0.010 
±0.005D, 

Ji.A7'1 
±4.0 (0.160) 1422 (56.000) 

-0.4 (0.016) .?i!£+1.6 
(0.063) 

±0.005D. 
Ji.A7'1 

±1.6 (0.063) 

• ~YfM1~!A\'i~1'f1lJ:l'YfM~ 100 mm (4,0 in)*mJl11t1 Vl D<JWJ1f 0 

b xH'X~~, ~~{,\ii~mm i" t :;;25.0 mm (0,984 

c :Wf~~it12~;f!l D ~219.1 mm (8.625 in)t¥Jit12W. 

K~{,\ii~~~.~.~, m~.tt. 

d ~li1UEJlI12~JlI12.~t¥J~ii'*, 

1.2 (0.048) 

Dlt~751l't 
0.0200, 
Dlt>75 

0.0200 

mm 

+0.6 (0.024) 
-0.5 

+0.150t 
-0.125 t 

~yj;ij a.b,c 

0.9 (0.036) 

D/t~751l't 
0.0150; 
Dlt> 751l'tmi5<. 

0.0150 

Dlts751l't 
0.010, 
Ji.A 13 (0.5); 
Dft> 75 Il'tmi5<. 

~ 25.0 (0.984) 
+3.7 (0.146) 1lJZ+0.1 t, J:tt.ftk~· 

~-0.1t, J:tt~A'I'r 

• Wl*iT1Il:itJnJ~AEi19~}!1:fft.~t~*,&i*WB<JM}E.~{t!jlj" Jj!fJ~)'¥:IE.J'liff\\imJ.m-~~m. l;..(1:litiiEffi}\Izi19.~mlJ;jo 

D R~*~wWJ~J9iIltIE{,\ii~mtlll (lit'. 9.14), jitT D <:: 355.6 mm (14.000 in )B. t <:: 25.0 mm (0.984 in)D<Jt1XJ1f. Jt 
fiilJljl~}!1:.~pHiM~),¥:IE{,\ii~ 0.05 to 

c ~),¥:IE{ljH2~mflrf':W~~~o 

d llft1JuJM:1<~ 9.13.2, 
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:::f'~Jlfiq~ 
~:iE9H£ 

llf£1Ii8~ 
mm (in) mm (in)

D 
~~a.b.Cmm (in) 

<60.3 (2.375) 1.2 (0.048) 0.9 (0.036) 

Dlt~75 DIt~75<1:60.3(2.375) 
-0.4 (0.016) ~+1.6

±O.0075D 0.020D, 0.0150;
(0.063) 

Dlt> 75 a-ttIJ.iSi. Dlt>75 Il'ttIJ.iSi. 

> 168.3 (6.625) ±0.0075D, ±0.005D, 
:$. ±O.OO75D fIk);:.;Jg Ii!t.);:.;Jg 0.0200 0.0150 

610 (24.000) ±3.2 (0.125) ±1.6 (0.063) 

Dlts75 a-t 
>610 (24.000) ±O.OOSD, 0.01D,

±0.01D JW.J;:.;Jg ±2.0 (0.079) ±1.6 !Itk 13 (0.5);
1422 (56.000) ±4.0 (0.160) 

Dlt> 75 a-ttIJ.iSi. 

·.~~Mm••~~~100mm~D~~~~m~~m•• 


b ~,:t fA:~'N. ;Qs:@~K~RH t S25.0 mm (0.984 in)iJ< 


G ~f~~1ttanll D~219.1 mm (8.625 in)~1t1:2'lt, 


.@~~®~.~.~, ~~.M••* 

d~~~~1:2~~1:2.~~~ft*. ~ 


:& 

1m 

;?: 2S.0 (0.984) 

mm 

+0.6 (0.024) 
-0.5 

• ~J+W11i'€rfill;li!l!J.E~~)l1:ii~.~ Lt.*1{i'€l:±l~~1 )\\7.~ffi/J\, IJ!IJlI.)l1:lE~~EZ~1Jn~@~Ul, J;J.~iiE;ffiEZ~.~m:I'flI. 
b RI'*JI1l:±ltM.)pj'.lE.~m:!ilI (J,\19.14), x-1T D ~ 355.6 mm (14.000 in )..8. t ~ 25.0 mm (0.984 in)Ii<JtM'1'l'. Jt 
J;;jtliH~J!t.*pJJI1l:tt~J.l¥:iE~R 0.05 t. 

G ~J'jfiE~~~~HlT':W-~f2{~. 

d ll#1Jn~*J,\1 9.13.2. 

5.0 



40 API Spec 5L 

~ 12 ~FfER *JllfXJ.gf.lill~ 
"*JJ:JIHlIJ 

m (ft) 
:5'J'"*1I 

m (ft) 
& iT1fitlt:5' J '3.fi1:.J"*1I 

m (ft) 
:5*"*J.i 

m (ft) 

1JOI1HI~~!l ;1'iH~fiWJog 

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) 

3.f~1Iij~ 

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 (350) 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 (80l 8.53 (28,0) 21,34 (70,0) 25,91 (85.0) 

a) t:I~ tqgx\i f Itrxfl~,8. {~;IHP!;fi\1.~0.2%rr~t~J~-KIi, ~w~ 1 fn ;i~ 0 

b) :{dU:i'~ftrN 1.0 m (3.0 ft) x,j r rr'.lfoiJil~'MlH~}\i~4.0 mm (0.156 in), 

[~2 JJr~o 

1 2 

2 

RJ: mm (in) 

1 

\
LD > 1 20[1 (413)'\... ""'" "'....COl 

I=i \ 
1=1 

-q­ \ 
\/1 .. 

t 
2 


1 fif:!:: 
2 iWiJ' 
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9.12 if~jJllI 

9.12.1 ,~,!i.!IJ 

9.12.1.1 L 175 P/A25 P i1XJf&rr'.l PSL 1 ~J:g;JlY.JJu I:j;~~)J;fi\; ~~T1tl:1:i-[pJ:mlkJ3 ·#:g;fi;hjJJILL~ 

~ C~1( 2) )'r, JtftPJt-M1Hr-J PSL 1 ~:g;f\Y.JJULj;Yfi;hj. 

9.12.1.3 tfi!ffijJIY.X:£wU 0 

~: ¥r~.~~~~.~~*ffl , ~m.~~.OO~~~N.*ffl~I~.~§~~~f~.~~ 
~~OO~.millffm~.~OO.tt~~.~~.~~. B~~~~~~~W~.~~.fi~~~~. 

9.12.2.4 ~WCWiJ[!l;j, }j{3i].jJiJl;(JtfrPJ.jn~~I¥J-«[fjj:I-:$JJIY.~It-rn ISO 13678!OC API RP 5A3 fA: 

H~~*l¥J~~~~. JYTff)trli~~:I-:$JJIY.~ ~ Ii:iJftrt~~~~!OCWl~IJf:lM:f [B] rr~$tiff~~ lliJ3ffJ;lA!k)tr,0 

wfljtlJ1Lpl}jJ.t~f~ffl1ilJ#t~~~~ xitf'fmllJJ~ftr'~~~~, :I-:$JJIY.~:fEmr~, xmL(.fOxtJJI'JIJ~I¥J~~0 

«TIIT1".. 

9.12.3 jJtr:::l~ifij (&~m-r PSL 1) 

http:B~~~~~~~W~.~~.fi
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9.12.4 ~if~tlfrffiJfl1f9iij1.JIlI (fX~Jfl PSL 1 ) 

9.12.4.1 :itimfl1, JlY.t!2fflHJt<r{;friJ**f¥JI~.rt;fUK ,J, ;{-ifiJt#X*f:tiM ~Ji!!;l{tfHrJ<JtN.gM~jif6iff{i 

1Ju r 0 

9.12.4.2 	 j;J ftW:it11T;i2! ~Ai]l:.fJ;J®:1*ff, Ii'fiflff:''f4IJJlW~ j> 200 mm (8.0 in) mJl~l P3 Ai]~'ffUIY. 

, ~~;fU~[:n 0 

9.12.5 -,¥~jij 

9.12.5.2 ~:JHftJ}ixY~, t>3.2 mm (0.125 in)'YliIfti~'fffIY.JJu LW:J't:lJJln, ~ 9.12.5.3 ftWY~, 

~rlmfIY.JJ 30°, t;;t?JJ ~~o, l2J~J'ff$ljl~Ft'1ifiitxJJ~*~~~:, $EitlK,JflY.JJ 1~6 mm (0.063 in), 

t;;t?JJ±O.B mm (0.031 in)o 

9.12.5.4 :l1U*;{'IJC~ (SMLS) 'ff:it11TrJ;J:&iIDJJU Uoc1~Ifi, l2J31AtnJ!fffl~:1~~*~~~:Ai]P3mm/f' 

J1'ZMl.l1:& 1 3 §'{r WAi] +0 J1'Z?i& {Ii 0 

9.12.5.5 >114.3 mm (4.500 in) Ai]W'ff't;~P3 

* 13 - SMLS 1f~*pgtlffl 
m!;E~~ t ..*rtIttt~ 

mm (in) 0 

<10.5 (0.413) 7.0 
10.5 (0.413) "E<14.0 (0.551) 9.5 
14.0 (0.551) "1"<17.0 (0.669) 11,0 

::::::17.0 (0.669) 14.0 

;{J+EI1j!jl. CEW) ;fUiI*)'(J!J1 (LW) "fr, tt\·itlU£.OO 4 a) FFflY.1'f~:l!iHii!.1*u~.)l¥:+i··ltH' 

ftW.J¥, 

Mf:l:!!!'i1IlW (SAW) ;fUilLirW (COW) ,rfJitlUI!.OO 4 b) IOCOO 4 c) ri1Fr'.l;i2!)tHr¥?JcJ::f 

14 ~ t±Hr-rf1] fIY.?i&1tl 0 

l~_ 


http:rfJitlUI!.OO
http:tt\�itlU�.OO
http:J1'ZMl.l1
http:EitlK,JflY.JJ
http:rlmfIY.JJ
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1 )'Hlllt1lJll 2 )'H¥~,~ti& 


3 P;J 4 f*.l 


{Jtx 18 X ,~]~ 

1. {,ij~~f:i*i, 5H,lJjjffi.uli M1 .ff1 f.~ M2, H~KftW~~~~rtritJJ~i'l"JM1tt~z.r8] (fJ~FU2'J 0 

I 

http:1tt~z.r8
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*14 -SAW fll COW 'im::kftiH:filI 
».i1:iE~~ 

t 
mm (in) 

:A;: :*: ft itFUHtI a 

mm (in) 

~15.0 (0.590) 1.5 (0.060) 
; 15.0 (0.590) 'Ti 25.0 (0.984) 0.1 t 

>25.0 (0.984) 2.5 (0.098) 

a Ja®Jlliij,'ljliTIftJtiflJ rWJ·;W/tl:t;~IYJX'J~·P"!i!, 

a) :9r~jfiIJ}\\7.*I~rIJ (tg I~nn l;li4='V·tr4J\~o 

b) rA]~jfilj/f}\v.Jiil±ltM~$2Ml1.5 mm (0.060 in). 

c) ~jfiIJ*fi;j;!lt(f~~~;f}\\J./J\+lt~/J\ fti!f~J¥ 0 

d)mfi;j;~~~m%~~~.~N/f}\\7.Jiitt~15~~}\\J.m~. 

ml:iE~~ 
t 

mm (in) 

:A;::*:ftiHIJ~5*Jll a 

mm (in) 

~4.0 (0.156) 0.10 t 
>4.0 (0.156)'Ti 8.0 (0.312) 0.40 (0.016) 

>8.0 (0.312) 0.05 t 
a f,IJtJUl¥*JSt~R[i:Wrtgl,J 25 mm (1 in)0d:jIj!H;}(]<J,\¥j!f.IJI'iIJ:ftIII0d:~/J',\¥)''f.z.K:, 

a) fi;j;rlSi:itL!lt:YI-, V>J :Y1-~'iN~~Jii¥JTl}jMil/1~,\v.1(\; f~UiliWlrg~TIil 0 

b)~~}\\J.~~iliWlfi~TIilYmttB. 

c)JI\i.*mi@;!~fjii:t4trlt<Jrg~%ti'£~!>ft 100 mm (4.0 in) ~~ftiIilm:ffil pg EfJ ~~~#;,ElJ*fi;j;. it 

{~i@;!fti Fn i¥J;t'¥~ /f if::; Hl ~~ ili~J 'i'f;&[fIT 0.5 m m CO. 020 in). x,tfWJ fi :.tt#;Mil5t pg ~~Ji/f;: 

[,v. i~j I±l ~~ iliWl rg$(tfij If] +1H;V:~in (~$( 16). 

d) :yr~~/1'}\\7.r::jl±l~~iliWJ~Rrfiji¥J+llJlV.~iti. (9t1.$( 16). 

e) fru#!:1HJHS<.. J\\I*mi@;~J]~:t*l~Jrg1i'iftilil~&ft 150 mm (6.0 in) rgftililm:l~rAJi¥J:Yr~iii 

#;'~Jl;~*. {~:(~1~~Jrii!fgJi/f;: 1±l~~ililt<Jrg:&TIil 0.5 mm (0.020 in). 

ml:iE~~ I 
i~HilfcijJll a 

t mm (in) 
mm (in) :A;::*: 

pg~IM~ 5H¥~ 

~13.0 (0.512) 3.5 (0.138) 3.5 (0.138) 
>13.0 (0.512) 3.5 (0.138) 4.5 (0.177) 

a l:l:i~jUmlfllm4$. ~f~~m~WB~.ft~~.~~~, 

l~ 


mailto:c)JI\i.*mi@;!~fjii:t4trlt<Jrg~%ti'�~!>ft


45 

wuft ffttEFi£~!;llErrHBl i*JUJCtliHl:tWlU ~*:;£ AJd W-~i!,Jt:1:::J¥~,fU~tt:tt. j:Ij!.'JJI1W (SAW) tg [~ 

~ 4 d) JiU~lttW (COW) U\lJ!l4 e) JW~~Jf;JM1;~JIY.)J>GJ;]t[it&A":!J'fIIliJ c xJft:!llIE.'¥ t ~ 

20 mm (0.8 in) A":!WV~. W~~~:kWwuifl:l;:JlvjlLu 3 mm (0.1 in). x1+*JI!IEil,~!1f t>20 mm 

(0.8 in) A":!t"Mlff, M~ii~)CWwu~l:~}iv.MLi14 mm (0.16 in) c 

9.14 M1::l:ifiU~ 

9.14.1 ~ 9.14.2 ft if1r , 4ij: ffHM tg A":! Mi,UUXii"' Jt.:EHtMifi:[fill ~Q)Jii~:wrf\HM tg*lt~ t"M tglrt 

{\):KltJJii (JAI, 9.11.2) A":!:JJH5HifflIEJ fl<JWU,%~);\f.~l:rrYIJj;f.A\IE: 

+10.0% 
···~5.0% ; 

b) L175, L175P, A25,fUA25P: 

9.14.2 ~* ~THtfr rriJ.J;J.ilIEA":!.J~:[J-:t 

A":! tf 5H&:, m:bu i¥J 0 :5t~-t:J.!1f fg 

9.14.3 ;H+ JJlt~J;] 18 4ij:~ITmm~JJii~~Jt.~~~~A":!wu 

~ 'f JIY.~ tel' -YIJ:AAl j£ , I:ijtlXJtglrl·11't:KltJJJt~fI<J*fSHiffJj£ (m 
9.11.2)0 

-3.5%; 

-1.75%0 

1m *~t~}iSl., %u jti~ !1V.:fIt {JHll:k'M A":! WtiC 'Ii ~ i/rli ,ft IJlIJ J\\i.ililT WtiC 'Ii ii\i}Q: , 1*1 lit , IT1}t fll6J 

qI Rt'4! IE ilifTm·t:$; '11=. ii\~ fI<J ~rW,fU ~1&~ 0 

t"MR';J{t''7!Jx:5t~*, ~t-JjIjJt: CEPcm;fU CEllw~!l[Htl CmR 5, :;£ H.1 QX;;& J.1, :i&mffl1'i) 

fI<J:i&~JIY.~~+W~fi;~W.~4m~~W~M~~&:J¥~~tgtt~~&~*+mA":!{t~~:5t. 

I(U U IfX f}c +iWf~ ffl fI<J Wt1< *t*1 ' '~~8ij (t-Htt~ffd}t: t;), &W:tli: fI<J 3.;M!iMt'iL 

10 ~~ 

10.1.1 I~,V!IJ 

I 
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t+ 1: ISO 10474 rp, "tifJi:f:i):!}&" ifJf:\i.!}&fiHJ!:!}&" 0 

t+. 2: f£ffl4>:~~H't. EN 10204 IJ ISO 10474 I-lJl6:JSIH11IriJ flifJo 

tt 3: flUE 10.1.2 .fIl10.1.3 H<J*m "tI!!}&x1lj:" :t:\;Jffi [flJ, PIl§*m ":M~-l-~!}&1f,t15" lI1ftt.1lffl 0 

10.1.1.2f:l~)(14f1Y.{[;H f~fi§.;:tEl1t f{l,ffi§.;:~, rtrffi§.j;tJ(14ff'7b EDI ft~)(11:16'%it1tniJ IlliJ7J 

;fUmtik ~ i5h1(1¥J1f . EDI ~} ~x 0 

H:lffffr EN 10204:20041¥J 3.1 wt 3.2 

a) t:!llJi::5'H?, PJl)£~JFt, PSL 

b) 1t/I')JX7t (:I?6:tfk7HIT;fIV' ~fJ 7t tIT); 

c) t-L1111iJ\~§1j*fLJmfF~~~, R 'L 11/"n:fUI!Xm]; 

d) ~:!IlJi:::@/J\ftjt*l+-.m~l+-.jJ ;fl1,lilJlJi::t.'Ut:rrtfRJ; 

e)~ . ~ml¥J~.~~~~htt(M~, f{l,.); ~ml¥J~~&M#~.~ 

rt'I¥J~~;fiJR ,1": 

f) XJfJdii (SMLS) fr, 1*ml¥J)dw~~JJr1: ( ,4:J,j1M;DX;{iiU:)}); i*fflA''.J~~·&M# 

rr.]~~~:fU~ 'J; 

g) .>10 J [~:.t¥ (EW) tuieX)'tW (LW) ,~IUii1:t51t:Effiff.JJi1C(;rMJijjJUkilt1i·11.Vlt;E'I1It1ij:llH" * 
;i;J±{r1:t51t~11" ; 

h) trL<tfrIRJ rr~*1¥J1I{Q,1r ft1J\,¥v:(f.J~*; 

j) ~li(:g, ltJ'J[i'lI/liXU I:B rill 

p 

10.1.3 PSL2 ~1f~iJt3tf* 

EN 10204:2004 I¥J 3.110.1.3.1 1!\f:1fr ISO 10474:1991 m3:I.B f:l%Z 

;jg%Z 1J]:fJ 0 ~u #1: fr liiH'lIl Ji:: {5j .f' iI H1* m 7J11:, 14;IJ:Dll: rfu fIY.:& cH ISO 10474:1991 H''l3.1.A 

~ 3.1.C ,j9:!~HiEt~D.X.f:1fr EN 10204:2004 iY'.J 3.2 ;jg~ llEH 0 

10.1.3.2 

a) t:!ll~YH~, ~Ji::~Pr, tW'ff~iffj, PSL, t~J:g~~;fU5tL~~~; 

b) it/i:}]x5t (:1?6;~;7t~fr:fU /': M5HIT) ;fU @t "~ fff: (/':M:5Hfr:fU!j&1&~hZ ): 

c) 1~fflllA!};\tM*;fU1J\ff~'I'L 'J, 1IfHliIlXfn]; 
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d) CVN ~mmL1<ZtR*; ii\t!(:J~ ,J, ~rtJ/fUf\f:J!: U\~~N:,ftliiRfflf*~JiU~>rii\f{:m~t&* 

llJ:t 

e) X1fi'l!if, DWT m~~* (!yl{Xml¥!l~*/fU'Y:!:)]m!}&tR*); 

f) j:lJlJi::li /j'f#7J(lfm~l~)] ;fIJj:lJlJi::~1-kJI1 rAJ; 

g)~fi'l!if.~ffl~i'l!.~~~~~tt(M~.m~~~.):~ffl~.~&M~~.~~· 

l¥J~lt~/fUR ,J: 

h)~+~.(SM~)if, ~ffll¥J~~~~~tt(m~, ~.~.m): ~ffll¥J.~RM~ 

m~~;,f[JR'l; 

j) X1+rt'J~Jj'W· (HFW) if. i'l!.fA~.flfI¥J~f~~N; 

j) iiRffl R1, x,j=/'t(if /fU/~i1ili l1ilif%ii!mJtPi1jR A ;fIj/~/lH3!t I ~*~liEll)j; 

k) fflfWliffljUfu:- Wlrili (:ff) IWl:flHLfljUlkti);Wlr:61¥J19:~Z;;ffl\lkf\J:ii; 

I) n 1trir IciJ rt1 F.m~ l¥J{fM1~ fri m~l¥JtR* 0 

10.2.1.2 ;l>lf PSL2 Wlif. 

2 

3 

4 

i 
J---~~":"::::"'=-:"':''''':;::::'':'':''''::-:'~-:-:-:-:-~-:-:--~~-=--~---....; tfllrfJltvl:}~ aWj~)J-~U\~m, tim 

9 

10 

11 

12 

DS48.3 mm (1.900 in) [fJ L 175, 

LFW, HFW, LW, 
SAW!!Ji; COW 

L175P, A25J£A25PjjJ~i!f.1!l;;!:¥· I CW, LFW, HFW 
rt~ iJ\!J:[ 

48.3 mm (1.900 in)<D~60.3 mm 
(2.375 in) [fJ L 175, L175P, A25 
~ A25P H~i'i\~;:J:'f!t~~ ffllU\~ 

~{J\ 

. ffilriJIt:tJ'#*' ti 501'mWHlJ(:Ui)! 
~*M~~~~.~~u\!J:[m. ~m 
"'Ii ~<X 

-1~MIJ125 0~4i (28 ~PIID (r..Ji<Y~;.:N 

~iJ\~m, ntm~lJ\ 

-1~MI i:.!: 50 0 rr4i (55 ~pifJ [fJ Wi Iff ~ 
~U\~:ftt, tim~-{J\ 
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ij;-s­

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

#i~~~ 


W·fg il~~1lXI/!,.~1iii;t¥~~ lj rtiJ rtllu\ 

!1& 

i'!!~;Wlw(~)/WI;f&X'J 5ki!f.~\'J! (r~~ 
rttJm!~ 

D~323,9 mm (12,750 in)~¥'!a;Hi¥· 
g~lj f":l ~ ffllm!1& 

i¥ :g;J1>. ffiil U\!1& 

IthltIDJ¥ ~c~J!!tR:mflJlu§t li\!1& 

ffIf *-1f.. U\!1& 

;t'f I§'£U¥!~!!x~1iiiW~1H~ .A~tf.t!1& 

~1trif:J.'!f',~~ tlJtf.t~ 

I 

jr.A~t§l!1&

I 

! t~J '!aiM.{i;ff] +~It 

i ~w:~ttj,!: 

IIII1mf;;; ,ttf.t !1& 

I D<141.3 mm (5.563 in)WJ~~'ool1F 

* 
D;:: 141.3 mm (5.563 in)WJ~~iool1J; 
!li: 

~~*1l 

I 

! JdM f.\t!1& 

m~~~ 

SAW~COW 

SAWH Wi. COWH 
! 

LW 

CW, LFW, HFW !!x 
LW 

LFW, HFW, LW, 
SAW~COWi 

I SMLS, CW, LFW, 
i HFW, LW, SAW Wi: 

I
COW 

SAW !lX-COW 

LFW ~HFW, 


WiF.:k WI~;~j~ 


SMLS, CW, LFW, 
HFW, LW, SAW Wi. 
COW 
SMLS, CW, LFW, "~.o/f 

HFW, LW, SAW ill!; I~~JtJjrEi]Wl'!a; [..;. ~li:1:~{tIH)JllfiIX'-
! 

COW i iJ,: 

ti:*H'W~; (m 10.2.8.5)mfiWl:g' 
SMLS, CW, LFW, I 

HFW, LW,SAW 1o'X i ~tfL~~IJ,J"I.,;#ffilljd:Htlj:i!'litlim~o 

COW 

SMLS, CW, LFW, I 


I 

I 
HFW, LW, SAW ~ i dJiWj}i!!:r!li;Q11¥., tftR1!Ji:jJf!ElY-Jt~JWt!il,o 
COW ISMLS, CW, LFW, 

1l'j1'RWJ~;HFW, LW, SAW 10'.£ 
COW 

SMLS, CW, LFW, 
 ~*l~ti:, ~F3'lltffi5l.~jr : 

HFW, LW, SAW ~ 
~~*1l~~-11:f*fiftE 30 mm (0.1 
COW ft)~'iJm I*J lit , -1'm'i~*l~ti:m~*ll ,

I 

lW~fdtj:JH~JJ.t'1li 4 /Hpt~d>~iiE-
(J,:if:,fl~U:l;~llI

I SMLS, CW, LFW, 
! HFW, LW, SAW!!x f'iiJtt!. ~'1jjt E 

COW I 

*,i~!ijj/J;: e 

,ffirciJWI~-1~Mii'.t 50 fR::AJ-ii\!1&nt, tf 
nt~~(jz 

i 

i ,ffirnjlt:ft1~~~ a,e'°tf 50 ~wWJ{1J(:ff)1 
I WJ;f&;# 5kW~tWt&;71·· m!1&:J1t , tfflt 
1id>-/~ 

tfll"jWl~?j~!l.1!J150 f1i71 ~li\!1&fIt, 
nt-IX 

~U I!l 6 P.R ij~ 

fffiiJJ:/ftJ!l.1!i'.t 50 mm (2,0 in)fil.JliJl!±k 

ti:"'Rff4 ,'~; 

ti:Tft:.I!lr1i'J>~·'jz , *f1EW'~; [..;. -tli: 
't~ftHt)J[] fiIX -;;: : ~~.~ 5I!:J'1'{j 
10.2.5.2~~, {1:4:lit-~!1!~jH1:;fIlJJ\!~ 

~nR~mftooWlI§'*~~~Ht.~ 
~'.}:o 

4:li T 1t:Jill 1id> - iJ,: , li:~ lJ. f'tH()UJII 
.-·/~: '''IWl~'WJ~ , JiJ\!}E jH~uI1JJ\! 
fE~pj.li:~~{tllt ; "~ fA\ '4:.flIl 00 ~f4 
1i:~t::tA IrY~1t 111 0 

~ 10.2,7.2 ft~'fjr, ~ft~t1iWl~; 


,------­ -.----~-------~~--

T1t.SJf.tf 4 IJ\ fPj,tt: 1J>.ill fT~ {~, 

• i1'iJ1i;f< (JJ5:itJfH) mMWr*fi~Ni.~m*&~r*8**~~m*&OO~ili, t:!:J jfilJfj rf}j 19: Xi: 0 l'fil'1M(flll)JII~ 

~&'Kil1!iJ: 0.002 R~, IJ!IJ~*YJ.t\!: 1'ilT (l(J iA~1tL 
b X;Jr~tll:J:','ri;, 1&mtt·iA~tttKU (l(JM ~f4; (l(J VJ.j *:t',ltif!$JI"LJltqjiA~ 0 

c 1\fc1';t';I~lMJllIJ"" oom tfi,HIiJ,' Y JiV:¥'! ~ IX. 
d {Xmml*fl ~H#(:!(t, )1tJX! tf,{X;J ;kj'#ff(l(J1& ill" ~}jjt!jlJ','f(i; 0 

e "iAl1',zttt" (l(JJJ::x.% 4.620 

http:T1t.SJf.tf
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3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

18 

19 

20 

0:::;141.3 mm (5.563 in)t:W~'i'#fii 
f$l3\ML 
0> . :::;323.9 
mm mML 
0>323.9 mm (12.750 in)fMi;i;#fii 
fqll.J\ML 
0~219.1 mm (8.625 in) r:1 :::;323.9 
mm (12.750 in) 1~jJ.tWi;~Jf~~J.tiJti'1:tf 

t.ifHH$l3\ML 
0>323.9 mm (12.750 in) J'J)J.ti!X;t; 
1ifI!tit~ ~i'rl.~fiif$mML 

0~219.1 mm (8.625 in):t'i!'1'ffMw 
(!f1r )/fM f1R X'j~:t'i!;J.tfiii$U\ML 

SMLS, HFW, SAW 
WZCOW 
SMLS, HFW, S 
Wi; COW 
SMLS, HFW, SAW 
WZCOW 

;f[j InJ1tttf£~ a,b.d ti 50 1-mmw 
(~ )/fM;f)X xt ;!.l.jl!!~J.tm1'1' 'h ~-l3\MLm, 

tim,'i~Y'-{X 

4lJTf'F.fJEto:Y'-i'X. t;t1:~HilJ&)JI1 
fIR- IX ; T 1'\"R.t 

i'f.{~;J!1.~~j!flJ,\i;~x{1ifI!i¥·tJ.t*~~~ML SAW Wi; COW Ilt: gJtlti1:lRfit{; 10.2.5.3 Wi, 10.2.5.4. 
{I: 1lJ l' f1J! 1E 5'~ 1£fIl1;iJ!1E ~J7Rttll 
B-i'fJfMi'HlFn'Ef'1lt 
4lj:Tft.!jE.:'riY'·-iX. tz'E ~ r''ti!l'&)JII 

i¥;~;ifi¥tit1t):*i]~ML (Wi;;Q\;#~JI.Uj'tu\ HFW, .ij'::~i3;#lE*l~; fIR-'IX; ti'3t1XJi''WlrJL f1J!5E5'H£Wi; 
ML1~W~;f111*:ML) ~5'~ ~!ll5E~J'11i:1:1I::{.tttt; ti~;tM±J]llJl,J 

~14 :&1:t&.A: tfJ 11::{.tIlt 
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~~ *~~~ lfjJ.g~~ *~~;~e 

23 ~J'JIi9!tl: mHt~1W 4liittWlTI' (!Jt!. 102.8.5) 

24 Jt1tJl.R-tt&OO: I SMLS, HFW, SAW 
COW 

~11Lf@:iiJ!tl, II. ff;§lUI) Ij] i#tl ~ 'fffl tP:;E 

25 0<141.3 mm (5.563 in)Wl%"i¥J;f'Jj\ijii: SMLS, HFW, SAW 
}!,\(.COW 

Eilf!jIJ:iiIitli ±iliff. tHR}!'\('::JJ1~i¥JtW,~·tl!l 

26 0~141.3 mm (5.563 in)ffif{dJ~ffJ\ili: 
SMLS, HFW, SAW 
~COW 

#j,iRWl~~; 

27 If:4if*li 
SMLS, HFW, SAW 

COW 

~ittiiJ!Hi1:. r 3iU 'tlf1)(, Il*;rh 
tM N1¥f;¥fl: 30 mm 
(0.1 ft) t*J tit • +fIfI~+Ri9!tl:li1:~ 

Kit. lltr~~14lE:4lifJf#j, 4 /J,tIt¥. 
y.OO:ii~ .j1\: KJJtiiJ!llki'1:;f# )jL 

28 xiMt&OO: 
SMLS, HFW, SAW 
~COW 

J'iiJmIlf1:!i!: E 

a~~**(~mW)m~*~**~~m*ljr*E**~~m*~~m. t!J #JuiITrfli *)E , ~~t**lt'I)JIl~;1i&d> lihfitl:J: 

0.002 ftj'. !)!IJ~::RJM\f. .1-¥fr (f(JiAWi-tIL 

b 4lt1-p'l'W,jMl~tF ((~ff;J ~1'f4lj: mf\Y. l' IJ> tit!W IX, 

j\Jr!\;{~:t¥w, .~~iA.~~~~~V~~*W8~~illff~Wi, 

d~mruT*n~m(~)~~#~W8~~M.~W~ . 
• "iJ\Wiftt" a<Ji.E)cm 4.62. 

10.2.3.1 1~,!iJll 

:H+1>Litf1iJ.t!l&, CVN fPmiJ.t!l&, DWT iJ.t!l&, rtlJiJ.t!l&, [Q]~!IlJii\!l&,flJl+MOiJ.t!l&, JIIZ:fiH¥i 

;ffd I\Ii. tJ [JfH~fi ff~ ~:jtitt1i iJ.t i;k; i¥J ~ IlX.fU 1J\:fMt-J mU ~ 0 

~~iJ.t!l&i¥JiJ.t~~iJ.t~~IlXOOO5, 006 

10.2.3.2 10.2.3.7.fU 10.2.4 i¥J~~ft~*o 

9~li: Ji!.\! J;E i¥J1:fM j] 'fe'liHlf:ii\!l& ,R~ ;&:£.w,iJ.t~ fi flU IJiA: IlfH~i:J ffi l\'Zf] '71'1 Hlf:jj\~:k* i¥J1ft 

N~X, *~Q;Ii: :tEiJ.t ~~IJ:if;Ii:fE iJ.t~Fn ;&:£.w,. ±t rJf:m ~l.i\~ ifJjt, JfYd,~ .;flH~J~1::. J.\ yHIR ~1~ 

~J\~o 

http:10.2.3.7.fU
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1 


a) SMLS ~ 

1 W-t9'!lii] iii\±Jt, r:p IL' (tJ~,fJ! i"" 
3 T90-~rtJiii\.tJt. CP'L'JIfJ 

1 
2 
3 
4 
5 

W-:J:¥~~ rtJit.*. cP IL'{lt~tQ(E;I:¥itt I". 
L-rb\11i]iii\:\k, rdWFt'i'm,rtJ1Al)(cpIL'JIlit~ajE~'M~ a/4 
T-~ Iii] iJ\lJe, 1f.HWc'l;~)A j,iJ k\±* q, IL'JI~j ~HiE~'f~tt i'/j? a/4 
t~Hlf(:U;:)/tM,fJi;t>j";L;;t¥-~tt. JVr Klit a }JtM;Ii1({E)/m,fJii't<J~r1: 
WS-'J:¥~jf~ rtJiJ\lJt. iJ\lJt;:p IL'JIP~ffiE;t¥~jffnt~J':if({E )/m,fJi;t>j" ::L;'N~ii'85tiiJi!:: a/4 

c) SAWH fp COWH 

I 
• f*I 5 c) q, ~7 4 Jifi1t1tWrj(:U;:)/tw,fJi;t>j"::L;;t¥~itJ\\(fmlP1}f tJjillj"M iiflWl,f}iI'r.J~1' 'RUil' , l!ii ~l'.fAAi#i!ijffi;..k1;! jt!L 
~~~~~~. ~~«&.~~0illfir~ . 
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( J 

t iI ""--V 

4[ I 
I 

-fJ f> 
I 5 I 
I j 

• t 

~ It 
1 ~¥-~ 4 Wi¥ 

2 it'lw ( ) 9Iffl$ 5 Ml'1Jttf. ~~~~~~IIX-l' 


3 Mti~it'lw9lffltfllIIXMl'1Jttf 


,II 

r; 
l

I --, 
~ -f! 

i 
1 

3 I, 
r 

j 

+ 

~ It 
, 

a) tlXJt!t~L245 E& B aiJ EW .g~Q 0<323.9 mm (12.750 in) LW.g 
- ~F1tt~, -*~WjJ:it~f'= 

O-----... £.C====2====:D ---. ~ 

c) 0~73.0 mm (2.875 in). tlXJt!ttJ L 175. L 175P, A25 E& A25P aiJ CW .g~Q EW.g 

---........... (C=======:::co - .......... lk 

1 2 

d) tlXJt!t~L245 E& B aiJ EW .g~Q 0<323.9 mm (12.750 in)aiJ LW.g ;t~t~ 
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SMLS, .cW/t;Jf 
[9l1.~5a)J 

SMLS, it;]]' 1:7. 
[YtJ.!~ 5 a) 

CW 

I'g'# 

U'# 

I'g'Wfn 

'l'l'tt:,fil 
~~ 

8
'J­

tlf~1 

i,z,r!l 

fifrp 

8 Ill! 

1Lb 

1Lb 

1L90b 

1e 

2W 

2WS 

1L 

1Te 

1T180C 

1W 

2W 

2WS 

D 
mm (in) 

m~6 

1L 

1Tc 

1T180C 

1W 

2W 

1TC 

1L 

1r 

1T180c 

1T180C 

J 

1W 
d 

2W 

1Te 

[9l1.~5b)1 

LW 
[9l1.~5b) ] 

LFW;;£ HFW 

L~~ 5 b) ] 


SAWL Wi. 
COWL 

[l,£.l~5b) 1 

SAWH ;;£ 
COWH 

[.9l1.[!tJ5c) 1 

• JIJ r,«'j'L.{±:Ii:;fIlwtfriY~hl;'J, {;(j3'IY~f;j-7l)lII}j~~ 5" 
b ffilJ fu M'~ ,(];1;ff1:tJ!J4:1IXllur)i, ,;,nJ:,f'f. , 

c ~u*nI)Hx. uJfiiffi ASTM A370ll.i-'k:. JlJ1fgU\rrJi!lJ:;.i!lIl,JlJi:J..HJ:!¥~l1I!iJJl::f;:lr:flJ!illnIi5!1l1J[, 


d x.J r5\X~'f'i;. fU(1J:!J'ifltO<JWVI'i;O<JVJj*RJ'i~.rl.JWl!HiL-\!J'i" 


e U\!J'i~bl r 0$60.3 mm (2.375 in)O<JWll~;~ 
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*lli:t~iJ.\f$~l2:';' , 1J(.i]~r1fllli' a 

~:iEj1~~£ 

tfjJ~ 

~~ 
~f$ 
illli' 

iJ.\~ 
~~ 

0 
mm (in) 

<219.1 219.1 (8.625 )¥ 323.9(12.750) 'zr; ~508 

(8.625 ) <323.9 (12.750) <508 (20.000) (20.000) 

SMLS. 1~·{A,jf 
I§;W 

trffjl 1Lb 1Lc.d 1Lc,d 1Lc,d 

1iL!4!.~ 5 a) ] CVN 3T 3T 3T 3T 

SMLS. {A,if1? 
[J,ll.~5a) J tffw 

tlff/1 
CVN 

1Lb 

3T 

n d 

3T 

nd 

3T 

nd 

3T 

t.iIfrfi 1L90b 1T180d n180d n180d 

~W CVN 3T90 3T90 3T90 3T90 

HFW 
DWT - - - 2T90 

[J,ll.OO5b) ] trfrfi - 1W 1W 1W 

Wi'!i CVN 3W 3W 3W 3W 

"['j'W.fIl 

;t!j!~ 
ft-:;\ill J,ll.~6 

trMl 1L90b n180d n180d n180d 

tgf$: CVN 3T90 3T90 3T90 3T90 

DWT - 2T90 
SAWL Wi: 

iflfrfi - 1W 1W 1We 

COWL 

[J,ll.~ 5 b) ] 
CVN 

3W.fIl 

3HAZ 
3W.fIl3HAZ 3W.fIl3HAZ 

3We ;fIl 

3HAZe 
i 

!~rt:J 

isrlll 
2Wf 2Wf I 2Wf 

i 
2We ,f 

I fiIff/1 1Lb n d n d nd 

tffw CVN 3T 3T 3T 3T 

i DWT - - 2T 

, iflfrp 1W 1W 1W 

SAWHJl~ W~ 
CVN 

3W,fn 

3HAZ i 
3W ffl3HAZ 3W,fn 3HAZ 3W,fn 3HAZ 

COWH ~0J 2Wf 2Wf 2Wf 2Wf 
[~OO 5 c] i 1Jiftl 

I i iflfrp - 1WS 1WS 1WS 

1'M*(~)1 

t/:<!tlZX;JJ,; 
CVN 

3wSfn 

3HAZ 
3WSfn 3HAZ 3WS;fIt 3HAZ 

3WS ,fn 

3HAZ 

:t'i!~!i ~[tiJ 

;!'frill 
2WSf 2WSf 2WSf 2WSf 

a jjJ rR/J~t\f¥h!;'J, 1\'L:i!'tlr"rr:f+:lt)V'}jhl~ 5. 

b iliIJifl:~~ "J,i;1;1¥1fllJ-E~tiIJ~AlhJW\t)':. 

C Pl;*fJ tlHiC "J1'.l':J+J~lnJiJ.\j>1'. 

d !m*ffIM,x. "J~M ASTM A370 ~:hlfi:', J1J )oFJ[; ].,\t)':JJliiJ:lllH~IlIf:1Fb\lI:\i:lIJ!ufi:'t9l.l~lJ IlliRlH!llit. 
e x-J r ~tj1'/~f , fl::Ml;J.tll:\i:l1t(t(JtM'R'i'JiJ M*' RJV~jI,JFY:JlHj].,\Jj(~. 
f x.n t>19.0 mm (0.748 in)tM1'l' , "jX~t\t)':JthtJL!JIII •. JJ!lliciL'\mf.)f:;t!ii~itIfi'1'~~I'!j; 18,0 mm (0.709 in). 

1( 


7 

I 
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1~*~~±~P1I¥Jt1it~iJtffI¥J~IIXmzmfr ISO 6892-1 QX. ASTM A370 ~*, ll~OO 5 JYT7J;. 

~~W~#~I¥J~~m~.*(~)~t1itI¥J*~~~~~~~I¥J~~~.o 

X<t'f:tt1mm~, ~~ iJt#!~fpJ~.f&:f}\iJt#mPI~mD :WiJt#, .f&:f}\iJt#bYIIX ElllifiJt:IiR ,ffu~mD 

:f4;iJt#bY~ El *ffifiJt:IiR. 

~~~~~~~~ffl~~I¥J~*n~iJt~*,.~m~ 

Jij\!JEo X1+·~PJ~19.0 mm (0.748 in) ~~I¥JW-lt:I 12.7 mm (0.500 

in) 0 

;Hf 0<219.1 mm (8.625 in) I¥J~ 

ASTMA370 

(COW) ,,§;~~iJt#At, ~Ll 1¥J$!ll~1"Z{V:'fQX.~~lHMjg:i!IOO 

7JYT~I¥J*~.~~~o~#~~~~~:i!Im~I¥J**~ooo 

{jj~I1R:f:If!~~ (SAW) ,film~~ (COW) ~*~~OIf,JI)( (HAZ) iJt~fPt, ~ql¥J$!ll~l'\Z~rlJ~e: 

~:i!IOO7JYT~I¥J*~~m~~DI1R#~~~~M:i!I~WI¥J**~OO. 

!m *®:L&Hln!l!Wl~MI:i1{tP*iJt~tJlWJl~U~lttfEr1FtJ 80%R1 ,rlT*ffl~:i!II¥J~/J'R -j·iJt~, 

~~Z*, iJt#I¥JRt. ~~iJt#I¥J*~~~W~nl¥J~~o 
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:tre~j~1£ 
0 

mm (in) 

219.1 (8.625) '1'<273.1 (10.750) 

273,1 (10.750) '1':<323,9 (12.750) 

323.9 (12.750) '1~ 355.6 (14.000) 

355,6 (14.000) '1': <406.4 (16,000) 

406.4 (16.000) '1':<457 (18.000) 

457 (18.000)'1': <508 (20.000) 

508 (20.000) '1': < 559 (22.000) 

559 (22.000) '1': <61 0 (24,000) 

610 (24,000) 1"<660 (26.000) 

660 (26.000) '1': < 711 (28.000) 

711 (28,000) 1':<762 (30.000) 

762 (30.000) '1" <813 (32.000) 

813 (32.000)1~<864 (34.000) 

864 (34.000) '1': <914 (36.000) 

914 (36.000) 1~<965 (38.000) 

965 (38.000) ,~ < 1 016 (40.000) 

1016 (40.000) "1':<1067 (42.000) 

1067 (42.000)'1-; < 1118 (44.000) 

1118 (44.000) '1': 1168 (46.000) 

1168 (46.000) '1'<1219 (48.000) 

1219 (48.000) '1' 1321 (52.000) 

1321 (52.000) 1-; < 1422 (56.000) 

1422 (56.000) .rl'<1524 (60.000) 

1524 (60.000) '1':<1626 (64.000) 

1626 (64.000) 1'<1727 (68.000) 

1727 (68.000) '1': < 1829 (72.000) 

1829 (72.000) '1': < 1930 (76.000) 

1930 (76.000) l' <2134 (84.000) 

2::2134 (84.000) 

12.7 (0.500) 

;:>36.1 (1.421) 

;:>33.5 (1.319) 

;:>32.3 (1.272) 

2::30.9 (1.217) 

2::29.7 (1.169) 

2::28.8 (1,134) 

2::28.1 (1.106) 

2::27,5 (1.083) 

2::27.0 (1,063) 

;:>26.5 (1,043) 

;:>26.2 (1.031) 

2::25.8 (1.016) 

2::25.5 (1.004) 

2::25.3 (0.996) 

2::25.1 (0,988) 

;:>249 (0.980) 

2::24.7(0.972) 

2::24.5 (0.965) 

2::24.4 (0.961) 

;:>24.2 (0.953) 

2::24.0 (0.945) 

2::23.8 (0.937) 

2::23,6 (0.929) 

2::23.4 (0.921) 

2::23.3 (0.917) 

;:>23.1 (0.909) 

2::23.0 (0.906) 

2::22.9 (0.902) 

:tre~~~ 
t 

mm (in) 

.f;FJE~*Ii ttl iJ.t~ ~:tre~1[1£ 
mm (in) 

8.9 (0.350) 6.4 (0.250) a 

;:>28,1(1.106) <28.1 (1.106) 

25.5 (1.004) '1'<36.1 (1.421) <25.5 (1.004) 

23.9 (0,941) '1':<33.5 (1,319) <23.9 (0.941) 

23.2 (0.913) '1'<32.3 (1.272) <23.2 (0.913) 

22.2 (0.874) '1'<30.9 (1.217) <22.2 (0.874) 

21.5 (0.846) '1': <29.7 (1.169) <21.5 (0.846) 

21.0 (0.827) '1'; <28.8 (1.134) <21.0 (0.827) 

20,5 (0.807)'1':<28.1 (1.106) <20.5 (0.807) 

20.1 (0,791) '1~ <27,5 (1.083) <20,1 (0.791) 

19.8 (0.780) l' <27.0 (1.063) <19.8 (0.780) 

19.5 (0.768) '1':<26.5 (1.043) <19.5 (0.768) 

19.3 (0.760) '1':<26.2 (1.031) <19.3 (0.760) 

19.1 (0.753) "I' <25.8 (1.016) 19.1 (0.753) 

18.9 (0.744)'1':<25.5 (1.004) <18.9 (0.744) 

18.7 (0.736) '~<25.3 (0.996) 18.7 (0.736) 

18.6 (0,732) '1' <25,1 (0.988) 18.6 (0.732) 

18.5 (0.728) '1' <24.9(0.980) 18.5 (0.728) 

18.3 (0.720) 1" <24.7(0.972) <18.3 (0.720) 

18.2(0.717) '1':<24.5(0.965) 18.2 (0.717) 

18.1 (0.713) '1':<24.4 (0.961) 18.1 (0.713) 

18.1 (0.713) '1"<24.2 (0.953) <18.1 (0.713) 

17.9 (0.705) "1"<24.0 (0.945) 17.9 (0.705) 

17.8 (0.701) '1': <23.8 (0.937) <17.8 (0.701) 

17.6 (0.693) 1'<23.6 (0.929) 17.6 (0.693) 

17.5 (0.689) 1~ <23.4 (0.921) <17.5 (0,689) 

17.4 (0.685) 1'<23.3 (0.917) 17.4 (0.685) 

17.4 (0.685)'1': <23.1 (0.909) <17.4 (0.685) 

17.3 (0.681)'1': <23.0 (0.906) 17.3 (0.681) 

17.2 (0.677) '1~ <22.9 (0.902) <17.2 (0.677) 

a ~~1~')\ 'J),:'> ..iLi:t;!,lllli HJ<,jJ 6.4 mm (0.250 in) IJJ i:o{f1'iI·J, HV1i'J IJ j!,llWiAHo 
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i) 

I) 

I) 

I) 

') 

'} 

I} 

l} 

~} 

)) 

3) 

~) 

5) 

2) 

B) 

D) 

7) 

3) 

3) 

5) 

1 ) 

3) 

9) 

5) 

5) 

1 ) 

7) 

1 


a) 

3 

~ ,,, 7:1 
~/ »j 'j

'''"",­
\" ". 

~ , 
I 

! 
I 

1 WM~~~~(H~)~~~~~W~U~W$&-~~~fr~ 
2 ~ Lt;N'ij;·iJ\ff~ ~l rp,L.,tJ( 
3 WUR~~*iJ\W~U~W$&-~+~~~*WMrp~~ 
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m:1E?~:f£ 
0 

mm (in) 

;IItDE~J¥ 
t 

mm (in) 

CVN tit~lJ.\*f:R'. -q-, *iW-fll11 IcJ 

:'t:R't a 3/4 a 2/3 a 1/2 a 

114.3 (4.500) ,~ 
<141.3 (5.563) 

~12.6 (0.496) 
11.7 (0.461) '1' 
< 12.6 (0.496) 

10.9 (0.429)1' 
<11.7(0.461) 

10.1 (0.398) l' 
<10.9 (0.429) 

141.3 (5.563)1' 
<168.3 (6.625) 

~11.9 (0.469) 
10.2 (0.402) i'i 
<11.9 (0.469) 

9.4 (0.370) '~ 
<10.2 (0.402) 

8.6 (0.339)1' 
<9.4 (0.370) 

168.3 (6.625)1' 
<219.1 (8.625) 

~11.7 (0.461) 
9.3 ( 0.366)1' 
<11.7 (0.461) 

8.6 (0.339) ,Ji 
<9.3 ( 0.366) 

~ 7.6 (0.299) :r(( 
<8.6 (0.339) 

219.1 (8.625)i~ 
<273.1 (10.750) 

~11.4 (0.449) 
8.9 (0.350)Ji 
<11.4 (0.449) 

8.1 (0.319) ¥. 
<8.9 (0.350) 

6.5 (0.256) Ji 
<8.1 (0.319) 

273.1 (10.750) ,~ 
<323.9 (12.750) 

~11.3 (0.445) 
8.7 (0.343) ,t'i 
< 11.3 (0.445) 

7.9 (0.311) ¥. 
<8.7 (0.343) 

6.2 (0.244) 'i'i 
<7.9 (0.311) 

323.9 (12.750) i'i 
<355.6 (14.000) 

~11.1 (0.437) 
8.6 (0.339) .'t. 
< 11.1 (0.437) 

7.8 (0.307)i~ 
<8.6 (0.339) 

6.1 (0.240) :rr: 
<7.8 (0.307) 

355.6 (14.000) i'i 
<406.4 (16.000) 

~11.1 (0.437) 
8.6 (0.339) '¥. 
< 11.1 (0.437) 

7.8 (0.307):r(( 
<8.6 (0.339) 

6.1 (0.240) i'i 
<7.8 (0.307) 

~406.4 (16.000) ~11.0 (0.433) 
8.5 (0.335) :rr: 
<11.0 (0.433) 

7.7 (0.303) ,'f. 
<8.5 (0.335) 

6.0 (0.236) Ji 
<7.7 (0.303) 

11', 'lmt<M';J~tAfP'lf"JW:ffJ\.'t~[;lffitlJt1jtr*JI~'li, I91J%.iljldlA.tf.0 !JtI. P.8o 
a ]:!Ju::J *ffi'Y i.:J\m , fP'lWWJn;f\lG;I1MiHtlJlnJ I}JWl:ff. JfODHJ?i 0 

t>19.0 mm (0.748 in) l¥J-tf:4fl',iJ\t'/':uJ1JIU:tJ)GJ1j[l3tJ;,J 18.0 mm (0.709 in) rf~~§J~~~iID 

1.i\f.'f c t~ 19.0 mm (0.748 in) I¥JflxJfl', iAt'/':JiY.7J ~,!fJ1j[jllrtru iJ.\t'/': 0 

I 
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: mm (in) 

1 

1\ 
I 

\ -
~I ....Ii I GO) ,.,...,j 

I. 2 

!.t' ~ 
I~~____?;_15_~_(:_O)--------.lr~ 

1 71Ufl fJUJrrr.!!lG'rt"1tJ];t;.UJHt. 
2 pU~ 

3 m.J¥ 
aT-H: r ~ 1.6 (0.063) c 

1\ 

1 7tUflfJLJJII T0('l'V-UJJjlfl])ji't. !Jxt~ {,i#3f'l'1iitJJIl 
2 i¥~~ 
3 ~P1 
a Tf? r ~1.6 (0.063) 0 

b) D;::323.9 mm(12.750 in) a<.J LW 

.sxtMii#3#)ji't)JII T 

1 
R'f: mm (in) 

l \I 

I II 1 
II 2
II 
~ 

?;150 (6,O) 

~ ..­

GO 
I'f"\ 

1 

('I') 



60 API Spec 5L 

R-t: mm (in) 

3 


2 


2 

1 IE rID 1.'J [ttI1;!\ ff' 

'VJiJ*~(j{Jf.f*4 


2 

!llJiJ\tf 
t=19.0 mm (0.748 in)Att/:l]~~PJTftfflB''.!1;iftR-t 


c) iJil.lll~iit;t;f[t >19.0 mm (0.748 in) SAW ,0 COW 'i!'lli;ffl] 


in 
mm (in) 

1! 

2 

1 ii\tr 
2 ~r'~JJ 
3 :(E H~"fl-fltr1iX.JB 1;: ~At f.f*4 
4 
J''l)lUfl~JJ t =19.0 mm (0.748 in)iY:Jt/:l]~~J:iJf1tffl(j{J~mJI.:.-t 

d) ;Jil.lll~iit;t;f[t >19.0 mm (0.748 in) LW 'i!'lli;fflJ 

L 

10 
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10.2.4 it~~1J5* 

10.2.4.1 f=8HHJT 

fl;f, n t'r [11 ~ fftJFi:X.;$'~, ill 1\5iJ li'l ~ ij( jE:iZt1fJlR mI¥J 4o/JJ:!Il!lltit"t5ttff1ii'.t:ittiTt, rfi,5t tffllJW k, 1f 

~~~,m~~1i~al¥J~_~illff5tm~_.~~M~~.~1i~~~.~5tfi1ii'.t.ff~~ 

~. ISOfTR 9769 EX ASTM A751 0 

10.2.4.2 :tlLf~it~~ 

fSl1lfl~.J\\~~)fflISO 6892-1 !!JZ ASTM A370 ill iT 0 

~f~~~#~•. m~jE~M~~,~hl~m, 
•. ~fm~~Mhl#~•. ~ill~mhl~ml¥J~ 

~m~·t$!lli*~A 50 mm(2 in)~ffff-J 

(2 in) l¥J~ff. J\Iz~)fflISO 2566-1 !llt 

in) *~l:.1¥J1$*2¥o 

10.2.4.3 CVN itPmit~ 

10.2.4.4 

10.2.4.5 ~lriilii~BEit~ 

'i-f It] ~ ffB ~.~Nfl' ISO 7438 WZ ASTM A370 I¥J ~*0 

Agb [PI] mm (in) ~~lT-"'f.*+m0;:t (5) .kl¥J.m. il'jf:£j!j*IQlJ~'(~ltH~ 

i6:1¥J 1 mm (0.1 in): 

http:m~~1i~al�J~_~illff5tm~_.~~M~~.~1i~~~.~5tfi1ii'.t.ff
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1.1 tA (5)gb = 
(£ 0 2£ 1)

t 
.r~ III: 

o t:!l!;L-YH? mmm (in) 

t J~;LI'f'U¥, ~1tm 

')')19 mm <0.748 in); 

£ JlV.3E:. 23; 

1.15 ~d!$~~ c 

~J-j -tiJ\t'f~Jl\Y.fE ~ 9 Trr 1j~f¥11'5 f~ rAJ !ll! 1800 
c li\jjQ[t1-tiJ\tr'l'8;t¥~~ff IM/Hk L-jry·tjlf:tkfB!l!; 

~ ·-tiJ\t'f~~~~~NW~~*WfB!l!c 

*23 ~icJ~ll±lllt~!!tJ:!!l~m 

a 
l'ftfi~;~m e 

L210!&. A 0.1650 

L245!&. B 0.1375 


L290 l'X X42 
 0.1375 


L320!&. X46 
 0.1325 


L360 l'X X52 
 0.1250 


L390 !&. X56 
 0.1175 


L415!!x X60 
 0.1125 


L450.!!x, X65 
 0.1100 


L485 l'x. X70 
 0.1025 


L555!&. X80 
 0.0950 


L625 l'Ji. X90 
 0.0850 


L690.!!li. X100 
 0.0800 


L830.l!li. X120 
 0.0675 

rffJ WJ l'R rjlJ r;V ?S!:' {WiV ttHl,Olt 'l:kH '11l:1,HiIll!J: , *JIJ fifi A itiH:J, fifiA {a W~ 

~iUfrHlljli IfJ 0.0025 ff" 

http:tiJ\t'f~Jl\Y.fE
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R-t: mm (in) 

6,4 (0250) 

3,2 (0125) 

1 ~~i<:~fL 

b 
I 

50 (2,0) 

I 
I 

5MO (2,0) 

2 ff ffL 1ij!1.tJfW'J m, 1%~JI!1.tWII m ; 
B A9b + 2 t +3.2 mm (0.125 in) 

ra .D< rtu~ fI!lii\~~flm'¥-1~ 
rb!;J' In] 19 rll! ii\~ IlJJ m'j'o1~ 

a API KMit API 5L .fI1 
b *iI,iim=~o 

~.. 

-N 

)-~----------~----------~~ 

1 mT 
B A gb +2t+3.2mm(0.125in) 


a API KMtE API 5L .w API 5CT[21] "P1lI!Jfli.3:.L!t:M 'j' 
0 
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l 
j
I 

.1.. 

~~6m~.a~*( )~~$*[*~~~fffl~*(~)~~l~~MW~W~ ~J 

?t IlX. ·m~~li\ff , JIY. ¥.fJt rjl J»i ~li\ff~Wr~r~ f 6 };?: ~ 12 lHILJli'l iiHTIf':JiiBii\lJJiZ ,Iiu' )j.~HI~tl *~ 

~li\ff~W;~Bf 3 9 }~J~.mu 0 

10.2.4.8 tiD!lilit~ 

~*~~~~~~~~*~,~~ffl~m~~~~lJJiZ&(W~m*ffl~&~,Jt~tt~*~ 

fB'il ASTM A956 , ASTM A1038 Q,\! ASTM E110 ~Ji.;j(), tt:!m ISO 6506, ISO 6507, ISO 6508 

~ ASTM A370 I¥JJi;1ti1£1T~~~li\lJJiZo 

10.2.5.1 10.2.5.2 fti'f5'~, Fi*rnh.:xJllf4:lJ&x'I:l:.fll:!J1lW (SAW) l-tr'W (COW) W~fAJ5'~ 

W~~W{AiH~1!I4 d) ;fU1!I4 e) JJtE1f~·%Zo 

10.2.5.2 x Ji~~tl1:\l:1&~TI'W{; fl''.I HE JJ M~ Uf~ ,~U*ffV}iSLrlJ*fflM'ftlrft cl.luJillfHt)lJJiZ) 

ill1T~ lJJiZ 0 YU * * ftHHt:fJtlt , :{E?t t:m Ii: 5'~;g,;f1J tm Ii:~J¥)~ 'J&il fr~~J 1ff Jftfrl'l/r: IN", f\\iuHf1; 

xJ\lt)lJJiZ 0 

~~ HAZ [Q} :KJ i2 illiTT i¥J #.H1 mL 

8.8.n, 1IY.ill1T~+i1~lJJiZ, ilE&1P,Q \~L/K[Ii])( LHC:#o 

10.2.5.4 1i:{\!J!f'·£~'l/,~j:)n1JllW (SAW) 

R L1J J,2xJ\lf4:lJJiZillfY-lJJiZ iiL [~8.4.2 a) ] 

10.2.6.1 J1JTff J\. 'Lt£~ (SMLS) 0 ~457 mm (18.000 in) W1ff~lBJt;:rl1rHJ:;r-f\v.Yf 5 So 

D>457mm (18.000 in) ~f~Jt\rrHnJ 1050 xJ1Jur:ff~~.x;fU;HHtJjiHIXJW, Il*D> 

323.9 mm (12.375 in) 'f~;jf::i-'; r·illlri:ttlJJiZ5'~,~U*fftJ}~5l., ~JB'!lY.1;Ll~L~l¥Jt:t;mt 

.ttt1J1\¥fv.o tj(1ffu:T~;jf::~Y:1ti:~~~I"g, pi ~rb~ ftlliH3\l1E4iflE;jf:::~5'~, ~JtgrlJ:fr'Y ~,lx.1Ju I:ffl/(.; 

http:W1ff~lBJt;:rl1rHJ:;r-f\v.Yf
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0 

HIJ 

5S, 

0> 

rti: 

10.2.6.2 ~J{*liE4ijWftAJ f1e::(-f~,*I¥Jh\!J&lto:jJ~ :i11hJf7J<.Jto:iAJ})\L, 4ijfji:i\!J&{JL (lir:t:tj'I1¥~iA 

!J& {J1I~,," ) .flY.ref7\- fi~ le jJ{4ij wftAJ .g i:i\!J& }-h jJ ;fU i:i\!J& ;tB1+dl1 filJ i¥J lc jJ{{>(, ~~t:1h- JXlIj 'lij1J:t2I¥J cl t9J ~ 

iifiJi~R. LJ. 00 Il ~{E*~Jr::iA!1&~'* (i:i\~1-t-:)] ;fU~Jtdrtrf1] )l1lj. f.j'~j.-g ~Ij 7'; CiA}-j-;JIxJ ~ Jf7J<. 

)-t-: iJt!J&icJRl7X~JR i±lJ~R{JtIJ!iJjJtL~A &i frm IJl1lr- p;j t:l:ft i:i\!l&)-j-;:jJ~~l¥:~ilJ;\7.fr~{~fffflfliJ!ilJG 

~np;j.*fflwm~jJ~m{>(l7X~~~f7\-~m.~~l1l~~~,~*ffl~m~~*~i¥Jm!1&~jJ. 

1'4:: {1:Pfr 11''[Inlet, ~~5E \i'\$iL!+UJ :&JJl/.7-J {X#* Jt, JJ ill, {X ~!k)J{rUd:\\l5Ef~J~ ij;j" I'fl] pg +1#fi£+);IiJE ii\ 

~!+UJc 

~~?H£ 
o 

mm (in) 

~~~~ 
t 

mm (in) 
l245~ B 
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10.2.6.5 ~ 10.2.6.6, 10.2.6.7lil~ 26jjj;pitftvf!fr,"¥f1Jfil~tg8<Jmr7.kltiiA!J&lF.JJ P[J:f.l MPaCpsi) 

:,x/J~JJlY.t~Jm~.):t (6) il~, il~AA*I2lI#flJ1jH~iEi:8<J 0.1 MPa (10 psi): 

2St 
p=- (6)

D 

.):\;1/1 : 

S pFr"lJi'Z)], Jt:i/&{e:~ +~ 26 J'JT !j~Ei *f.z~#<Jtg;!;lJlji:u{U,rt±!~fl511Ul8<J:~HJL f'r·{I!. 

MPa (psi): 

t j;J\lJi:~)li:, f)l{I'i. mm Cin ); 

D ;J;J\l Ji: !fH1:, 'r·fl! mm (in) 0 

i 

JmiE$N£ JmiE~~ 
0 t 

mm (in) mm (in) 
L 175 .c£ A25 

10.3 (0.405) 2.4 (0.095) 5.9 (850) 
13.7 (0.540) 3.0 (0.119) 5.9 (850) 
17.1 (0.675) 3.2 (0.126) 5.9 (850) 

21.3 (0.840) 3.7(0.147 5.9 (850) 
26.7 (1.050) 3,9 (0,154) 5,9 (850) 

33.4 (1.315) 4.5 (0.179) 5.9 (850) 
42.2 (1.660) 4.9(0.191) 9,0 (1300) 

48.3 (1.900) 5.1 (0.200) 9.0 (1300) 
60.3 (2,375) 5.5 (0.218) 9.0 (1300) 
73.0 (2.875) 7.0 (0.276) 9.0(1300) 
88.9 (3.500) 7.6 (0.300) 9.0 (1300) 
101.6 (4.000) 8.1 (0.318) 11.7 (1700) 
114.3 (4.500) 8.6 (0.337) 11.7 (1700) 
141.3 (5.563) 9,5 (0.375) 11.7(1700) 

168.3 (6.625) 11.0 (0.432) a 

219.1 (8.625) 12.7 (0.500) a 

273.1 (10.750) 12.7 (0.500) a 

323.9 (12.375) 12,7 (0.500) a 

• ~~jfJlJ 0 

iit~ffitJ 
MPa (psi) 

*/J, 
m ~ 

L 175P .c£ A25P L210 leX A 

5.9 (850) 5.9 (850) 
5.9 (850) 5.9 (850) 
5.9 (850) 5.9 (850) 

5.9 (850) 5.9 (850) 
5.9 (850) 5,9 (850) 

5.9 (850) 5.9 (850) 
9.0 (1300) 10.3 (1500) 
9.0 (1300) 10,3 (1500) 

9.0 (1300) 17.0 (2470) 
9.0 (1300t 17.0 (2470) 
9.0 (1300) 17.0 (2470) 
11.7 (1700) 19.0 (2760) 
11.7(1700) 18.7 (2700) 
11.7 (1700) 16.7 (2430) 

a 16.2 (2350) 
a 14.4 (2090) 
a 11.6 (1670) 
a 9.7 (1410) 

L245!'.J(; B 

5.9 (850) 
5.9 (850) 
5.9 (850) 
5.9 (850) 
5,9 (850) 
5,9 (850) 

11.0(1600) 
11.0 (1600) 
17.0 (2470) 
17.0 (2470) 
17.0 (2470) 
19.0 (2760) 
19,0 (2760) 
19.0 (2760) 
18.9 (2740) 

16.8 (2430) 
13.4 (1950) 
11.3 (1650) 

Pf (nJ }\\Z)] ;ijlUJJ\lJi::m:/J,fti:!HfBlILF!! A':J 90%fl'j, ~7.kJf}A!J&H~}J P[J:f.l MPa (psi) 

1iffJJi:, ~1:Jf:AA *12lI#fUl&~~ili8<J 0.1 MPa (10 psi) 0 

S (PR;pAR J 
p --" (7) 

D A, 
2t Ap 

I 

http:26jjj;pitftvf!fr,"�f1Jfil~tg8<Jmr7.kltiiA!J&lF.JJ
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j\;rr : 

S ;Ef;rPIJ,Y.}J, MPa Cpsj); 1t~{fi~f~ 26 JYT~Ef*~Ejm"gtmfiUt~i'NliiJjIBJjUl(f] 

*:f~; 

PR YlMITOWit~Hdi[I*JLTI:jJ, MPa (psi); 
2AR f4ffiITOWit~H~iliI~~lIlH~, mm Cin2 

); 


2
Ap "g~fm~ITO:f9., mm (in2 
); 


2
A, r*J1N~~Im;fg, mm Cin2 
); 


D f1xJ"gj::!llJi:5'H1:, mm (in); 


m"gJs!.llJi:~)¥, mm (in)o 


L290 !IX X42 1" 

L830 !IX X 120 


): D>406.4 mm (16.000 in)'tIlIR' , 1.il:l¥>tfi,jJ 

'@.~N~%%~, ~*~~~, ~ffl~ 

liffJJi:~*(f]utMLlt(jJ C~ 10.2.6.5 ~ 10.2.6.6, ~;@ffl;tno 

10.2.7.1 II#; 10.2.7.2 ft 

~~~ITO~~o~~~~~.~.~m"g(f]*~ITO.R~~~.~~.~~~~~~~mm"gr*J 

-t<tfiL 

rt: 	il!i ',l;Hff ofF , XfH?t)Jljl!1~¥ (SAW) -film{;;t'f, (COW) "g(8~t-P'l~dtitr''.17'~~'M~:ft. !N:{dlxJ1§; 

IY'.1 lit rtti:ittn' 0 

10.2.7.3 ;W~JA~~{l=JllZL1J 

a) ~.ct~ ;y!U;ft1 WJi: -«ITO ~X (f] .f¥f 1)11 ; 


b) ~~:(:-rfr ISO 11484 ASNT SNT-TC-1A ~ffi ~fif,ffHlIm~*~~1\!;ff1mNo 


j 
, 
! 	

j 
I 
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10.2.7.4 JIIZ~~{tJl~~W~:1XTIIT~mI¥JJLMj~;fkW6n !iU*:&:fJil~TIii/f'~:miJ!Ij:;r~JE:: UJ {Jl~mfjj:i:i1i0 

}JX;, 1m' w~Je~:i:i1i}JX;, JIIZ;f&m~~I)CI~I¥JR'l, !iU*~'~RtJ£JllZtftm~*l5<:~tfl@!lio ct]1liU~fl}j 

i&1f:~JeliiJ\~lii':to !iu*@!li-fUR'HiU19.10.61Y'J~t&fbU~, iJ!!JJllZtRm 9.10.7 -fUllft;R C IY'J~* 

~~j!:J;)cld~o 

10.2.8 R -.r~)9!1J 

10.2.8.1 Lf'fm~ 4 IJ\IT1~d>JIIZ~J!H!t ·~~~I·H:?bt~liEJE::~~ir:1X 10 tflfI1:?W6Ro P*U 

.irM~~~ffl~i':t*.JIIZ~ffl~R.~ffi~JllZl¥Jf#R.~~.~•• ~R.m~li&.~~ 

~YluJift&b~),(;"f=mulIt1X.fU1HitrH:?o ~5HH)HxY~, XJ+ 0?:508 mm (20.000 in) If;\J~, i'f~i)( 

ft,t, J\\7.*ffl ~J~Jtt1T{rr;l& 0 

~1: ffl+~.~WH~~~mm~~~~~~R~. ~mffl+~~mM~W~~.; ~*fflR~.~~ 

Ufl~~, ~m.m~~~ft~~UM; AA~~~, fu~.~0, ~+~~A~.~.~~~~* 

JJ!i'~''81 ft-f-ffl, {ll!f~ftAw ftE~* ~1':±&;(.1frF.J;l~Jtz ~{ElI"l~~ P3 $llX;jrf.iL P3~~)\!I¥JH~m'ifl' lttw 

~g~i~:f1J(P3 3.2 mm( 0.125 in L :YrrF);lJ!I'fJt:lt.fLB:11:/f'~i1tw~I¥JAA!~:YH:tLJ ftitM #wu~l'fJ;fll 0 

~~j:l!!'lJll;tlj!>g~rF:J;I] Lr:iJ~£iIJ*~Wt*ttJ, ~~rFjJJ!fj~JJ!ii18Jt:QI¥JW,~~ • .1~H~ifti'frF~.{I:TWti; i*J $BJ(; 

:yr$. JJ!ii1~d> 100 mm (4.0 in) mjjlll¥JtwWf~llffil. 

2: ~~••tt~~~ffl+m~B~••_~l¥JmM*~. ~_~ffl*••I#.Wkl¥J~~~D 
10.2.8.2J:1l'f}E~ 4 IJ\!l1~d>JIIZ~~~ ·lX~~tfl/f'lIruli. ~ 10.2.8.3 fti-'fY~, /f'lIruliJIIZllJldJ 

·~.ITiI~:mH# I¥J :/i*Y~1:?';fillbuJ\YH:?I¥J 12mMl ~ 0 

I 

10.2.8.3 1m *f:fttH.t, 1~:jf1:?ff-fU 0?:219.1 mm (8.625 in) i¥J:ft1:?ff, l;,v.m~:!! r*J 1:?'gJ,Ml~J1I:o 

~~JtIT1:?W!inl¥J~*, Jt/f~lIrulipr LLJ leiJ ·~li&rIiLU~tllfl:l¥J./i* r*J f:?-fU./i/J\ r*J1}i¥]Rm?iffJ~o 

10.2.8.4 JiIz:fr:f:!!l~IJl.:J:!j! (SAW) .fUmirW (COW) ff~~flitiiW~51, fflf~~mufft~;il'Y.~.fUPll~Ull 

x'Jf~~~J!jlj~~m(BLR*WUJ~' f~~.@n:f~~tMroJ, Jl*f:!l~ 0.250 200 mm (8.0 in) (It( 

~/J\ 1'1] e 

10.2.8.5 JllZi1i!~fi.lJlttRWJffi'f.JAAPf:, btT~J wr J1I:offrtrir~:W~AAPf: i'f.J~* ~:J:!j!~/f''1l:iEwu7;': ~FH#UYr,0 

ffM~~tflAAR~~rtrir~11.~l¥Jwu~~*oAAW~~JIIZ*ffl{J~~R~~~~~m.~~ 

tll JIIZ:fff li i'f.J JG{91;f& ~~J'L :&'±'¥W.Il1, JIIZ bt ~L~-¥ R ~1~i1i:M:lfL~ fit, {J L~-FRJIIZ~~ il&ITiI n:15': 

:h 6.35 mm (0.25 in) tflfD!J!:tf. r*J :1Xjfuf~fD!J!tflfD!J!:tfflitii:kJ\Iz:h Pl<ITiI 0 x-JR ,J'/f'/J\f 168.3 mm 

(6.625 in) 1¥J~1~, f¥j]j~*'f1:?:h 38.1 mm (1.5 in); X-tR'l/J\f 168.3 mm (6.625 in) i'f.J 

~Jff, f¥tm~*"f.1:?JJ 014, ~/J\T·1:?jJ 3.2 mm (0.125 in). l=J~J~Yr:1XITiI~fD!J!I¥Jfft:Jl:tfflitii:kpr 

:;kJ'fflitii, tE. pJ1,] T1::?'/f'/J\f 31.2 mm (1.25 in) l¥Jf¥lli 0 

mailto:f~~.@n:f~~tMroJ
http:llX;jrf.iL
mailto:iu*@!li-fUR'HiU19.10.61Y'J~t&fbU
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10.2.8.6 X>t11u. Lff~rt~Fijff.~JIHVl'1§f, *1lf\Y.mUl:3~:t~iil¥J:9~~fifEflL :ft~~ii*llrmmrcr3* 

MI¥J*#~, ~:ft~~ii~•••'1§fI¥J*ll. 

10.2.8.7 $fffflrcr31¥J}j7:M&iiH"M'1§fxi 9.11-9.13 ;I;lJ!fl::I¥J~'1§fR --t5fll]l{IlJ%1kI¥J1itittf. ~iT 

11l:it [PJ r:p t:mfl::tlffiK}j~:9I', $ ctJftlJ:iif~tk:fl:::i2i;~mm~jl:I¥J}j~ 0 

10.2.9 ~m 

X>t+ D~141.3 mm (5.563 in) ~~~x1~'1§f$ft.i/fif!~!R**£mhX:x,tn;'1§fI¥J'1§f}ip,X;** 

£xi~'1§f:9~, 'HlfIHfx]'1§fl\y.:@i;fR**£o xiT 0< 141.3 mm (5.563 in) .'1§f, El3ftIJ:iif~:i2i;~'HlfIHVl 

'1§f:@i***£utttJ1i~I'f<J.'1§fm**lIo 

a)X>t~*~.ill~*~rt~~.I¥J.'1§f. ~iT11l:m 

fti.~rt~~.l¥JlI:I:; 

b):ftmn;.~~**£. *#~~.n;.1¥J1I 

10.2.10 7rJ9!~~ 

1 0.2.11 mWi~J! 

mWl'1§fJ1tff;m 

~*J1tqTiJt!3& 

!It:fl$~~9!tJ1i 

10.2.12 tl~ 

~*~~~-••~~~*fil¥J~~iJt~~~1itit.fl::~*,ctJ~:iif~:i2i;~:p,X;~m~~• 

• ~,utt~~~••~.*I¥J~~:@i~J1tfiiJt!3&, tJ~!3&~~1itit.fl::~*o~*~~~••~ 
~~~*fiiJt~&~-~~1ititD*, ctJ~:iif~:i2i;~:utt~m~~••~,p,X;~~~••~r:p~ 

JtxM~iJt~Jtt1T~!Mi 0 ~*M~~!3&iJt:l;J(~1itit~*, ~fJJ~tl~itf!t('1'fJ It'{:W.'1§f, • f&utt~* 
(~)*,f\Y.n;~~••~o~*-~utt~~.!MiiJt*~~1itit~*, El3~:iif~:i2i;~:uttm~~ 

••~, p,X;X>t~••~.*~~:@i~J1tfi~!3&. tJ~!3&~~1itit.fl::~*o 

mailto:1�f:@i***�utttJ1i~I'f<J.'1�fm**lIo
mailto:HlfIHfx]'1�fl\y.:@i;fR**�o
http:9.11-9.13
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10.2.7.4 l\if~1!i{~!JJG~~~;~ lID$f}fIHn )l1pJf~V\1'Affl ft 3lU 5Itt,t:f;W,~rnf/f:MlIJlIJ /f Jr:: 11J,fJ L~1»H9im0 

~, ~~M~~m~~~.R~.~~~~R~,~*~~~~&~.~K.~~~.I1J~m~ 

~*fij!~iA~jj¥.L tLU*{ij!~;fOK,tm.i19.10.6 ~~i&t~~ILVlIJMfR~ 9.10.7 ;f01l({)J{ C ~~* 

:fItfij!:J;k'R~ 0 

10.2.8 R -;j-t~i9!IJ 

10.2.8.1 1ij:LfF*m 4 /Ht1~1>f\Y.~UJk{jzWJ~TIJ~1::1.~l1E:J[:~t1-fr~ 10 fl<JIH~~Ro ~;;J 

~-fr~:Ml~~ffljjtt#.~~ffl~R.dffi~MfI<J~~R.~•• ~:Ml.~R.M.~tt.~~ 

~Y!~:-tI:{xd)'e1:~~;::1x~~~;~11J~. ~JJfft1}ix)t~, X'If D~508 mm (20.000 in) m~. *f¥~x. 

~. liY.*ffl;ffiR:itt1T1*~o 

~1: ffl+••~.~*~~.m~~*~~~R~. ~~m+~*.m~.~••: K*fflR~.~~ 
~M~~. ~~.~W~~ft~~~M; M~~~. m~.@~. ~+~~A~.~.~.~~~ 

m~~*~M. ~+~~AMm.*~~_*~~~.tr~.~.~*•. ~~.~M*m~~. 
~gIY-J1~fJJ;~:&/J\ 3.2 mm( 0.125 in), "~~~AllY-JtlitfLMt~/fililJ1_.~~Al~~H~Jj ftiq: £i*iIii;i2lY-Jtil 0 

tftli;i)):,IIHilli'f .IY-JJ.f:J;lJL I'. pJ I;J ~ufl!j .eX 7fl'tJ • I;J flJ.l.:Ef ~~fj~mJ18 !til IY-Jilf,~. 16' ~ft~q::Ef.J;i]itiff§!' ~ .Wi: 

~Hlil. mJ1i':J> 100 mm (4.0 in) lr!:l'ffl~.:g;.*'l. 

1t: 2: ~*/J(;'YlIJit{)( :lEdQ:IIffl +ild!tit;f$z;!J lYl1J 1l~::,l; 1Y-J,fJ L;fflX. JM'lc, ~~;kffl *- lYl~liT#=&lID I'. ~~tfB 0 

10.2.8.2 	 mlfF*m 4 INpJ~1>)\\~tJji!U ·(ji:~l~ftiJ/f.~o ~ 10.2.8.3 ftiq:)t~. ·>F.llliY.LUlnj 

~.oo~.~fl<JM*#~;fOS~#&~~m.~. 

10.2.8.3 l,tU* ff!:fHx , :4Hr1~~;fO 0~219.1 mm (8.625 in) ftiJ1t1~~, }I'lm~~~pg1~W..~J[: 

~ftI1JJifi::f1:iIiU~ fI<J ~* , Jt/f.1lilJ111 IjjJ .fY'[ ~00J:mtlHt l'!''1lft* pg 1~;fO• IJ' pg 1"} i¥J ~ftHiffl~ , 

10.2.8.4 "v.tt:Hl!~lJ1B!f (SAW) ;fUili-fr:J:lf. (COW) ~~tt;ftI:J:lf.~~. fflfJ);tR~tl~Aif'f:!;'k;fUI';:IlI;ffi 

X'JfWJ~f1l!.~$i:JWI'!''1:li:*1'Affl~j. ~tRjlin'lfWJ~!MrtJ, JlK~JJ 0.250 IlX: 200 mm (8.0 in) [IN f 
1~/J'1"l'L 

f 

10.2.8.5 Mmtl~:~fR~J~ftiJ~jljI. 1::1.J'·1j/tfi JL1'?~r-fr~J\lj£.J¥IfJ~*o ~:J:lf.~/F~J£~~~~i#tl)t~, 1 
I 


~M~~fI<J~~~M~-fr~11:Ml~i¥J~~~*••NM.~*fflV~~RIlX:~~~~~.~~ 


tilJlI£,fff~ 1'!''1 JC1M ~lML~~ 0 bt~ ~ix ~. !\if 1::1. tlL~-FR mtl&tfJt~t};J~. tJ L~-FRM~ff~0011:1"} 


7'16.35 mm (0.25 in) i¥Jf9!i!,ff, Eij~~pg~j]j:i~f9!i!i¥JfB!I!,fftt;ftl:iJd\Il7J~OO, X1R .J~'+T 168.3 mm 


(6.625 in) ~t-J~l~. ~OOibt*:T·t-?:7J 38.1 mm (1.5 in); x1R,J/J'f 168.3 mm (6.625 in) i¥J 

~J~, ~Tmlft*T11:JJ 014. ~/j'~~l,,}JJ 3.2 mm (0.125 in)o l:ffWJ'l~f)tHRoo.mfB!l!ftiJfH!l!,ffftilij:;'kpJ 

JJ'jZtt;ftI,tE. nI7'1'f15:/f/J'i: 31.2 mm (1.25 in) ftiJ~IDL 

http:AMm.*~~_*~~~.tr
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10.2.8.6 x'TJJU 1:1f!l~t.UIHl}fjJiiHM~, KJlJ;\ZWl~;:~f~fliHj<J9HljjjHm iE§fr~~KJlJljjmJl!~;f.;c 

~~*#~, ~iE~~~~••m~~KJl. 

10.2.8.7 R1:<effl ~h¥t!MZiIEtM~X.J 9.11-9.13 ;J;I)!:4:~tM~ R J:fll}UpI%if\~r:ft;ttc ~iT 

1fi:'fr liiJ ttl ~JIl)£~~h¥t9~, !1If. H::r#l~±!!:!:~jtk:JE:i2H¥JiJTWltllF:l¥JhYt 0 

10.2.9 ~~ 

x·Jf D~141.3 mm (5.563 in) tM~, ~:,t!jl~X'J~~}\'ZftilfF'(i5!h*fJ\1~japX;X1f:t;~~~~~~ 

:m.:»H:t;~9~, 4fJ~m~R~fR,.fh;:m.:o X1f D<141.3 mm (5.563 in) -Wl:g;, w#lumlf1i~1$4fJfRtM 

~~fR,.fh;:m.:~ I;Lh~~~J~m:fJJ\:m.:o 

a)~fm~.m~m.~~~~l¥JtM 

1t~!l~~~~~~:m.:ftl:; 

b)~m~.~~~:m.:, *#~M.~.l¥Jm 

10.2.11 ~Wi;J.t:Em 

1tttM~:ltI:ffm~ 

~*:ltI:ffii\!MZ 

~*,~m~~fR.*31¥J~*~1$~~ 

fflOtifflfiT1fi:1tt1¥J 10.2.12 ;rU 10.2.4 ~Jifr1f 

:ltI:ff~R0~M~:m.:~m~R~.N~:ltI:ff~ffMm 

10.2.12 5l~ 

flU :l4H~*~ '~H*',l:ft f: h7r5HIT I¥JM 1'ii\*:l$J~ r.1'fr;J;l)!JE ~*, lil #lU±!!:!:~' ~1$: ~1'l'ffi®:~:m 

;l:Mfr, ~1'1·X.J~1!6;1~Jp*lj;it ~/': ,% ~l':ltI:ffii\!MZ, 1;Lt:I!MZlC:: i!ir.1ft~JIlJE~* o~u *f~*~:m1$',l:ft 

I¥J~M*~ii\*&1f·l'~~ft~*.W~±!!:!:~~1$:~~W®:~:m1$~,~~M~:m1$~~~ 

~~l'ii\*:ltI:ff~!MZo~*~l'~!MZii\*:l$J~t;~*,~~~~'frm~~~~tM~,tMfi~~m 

( ) 9~, J\\I.~®:*1!6'm',l:frc !zu*-l'~P-J3l'1[!MZl;i\*:l$J~~'fr~*, fJJ#lu±!!:!:j%}J~1$: ~1§.®:~ 

*1$~, ~M**1$~~;it~M~l':ltI:fft:I!MZ. 1;Lt:I!MZ~i!ir:ft;m~~*. 

J
j 


http:9.11-9.13
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a) 	rfTff PSL 1 /'~i1, ~m4A~J,; R, N fU Q n~ PSL2 ~r'd:J.&<~~1i1:4)\~}'J MIL'flxl~f(\: r 
L450/X65 Fr-J PSL2 rli1" (VIl. 2 fu 1< 3 ) 

YU 31H~~ ·t-lf;<H~' iJ\ lJ& -lit ffJ i,/' 11~ ii\ ~i,J\ff /G 11ft:J:-W JE~* ' fuu JZ:ltfllJ±itfl' fA I"J 'iA~ 

itt If;<J ~ rt1 JJu 1&M;fRIf;<J rgillff i[ Jh<t 0 Yf I*M1'}2.%L iA tl J)J Nft~*, ~~+J] ~H /G fr f:;\). i1\ ff'- ffJ 1& tf 

~5''', 1"7. i~tYx: ~iA~fLt f!'~rfT1HWg yrUIHll'DX: M1'!iJh<Zlt-t¥-J5n~Nft**, HjU~ ~ IlJ±it0 

ffx'Ji!t<1lt*U~lf;<J ~§f ~;fR:i±t1J' i[!jC}: 0 ~~AHi\f¥' j\y: it JtH Lj +{-t f1'tlltt¥-,flll"J Fr-J Ji~.ti\;'Q!fx ~11:ill m , 0 

1f!:;t;jr~JEIl1"7.tt(1m 10.2.11 FEX.o 

YU *1~~ i!t<ii\l}{Hlt IfHIL1~1ii\t¥- ~~11ft j;J\! JE ~;Jt, fuuJZ: f~jwLi;!\Acf hAlciJ -ii\!1<i.iLt rl ;JJiJ!fx vJi 
ftHM 'IT illh: ;~~AiZ 1lJh<L AHltff. ),\L¥: ffl'} .hl tJJ!f~ fr fiHAfY,flll ciJf!'~!fx: tr7J~.t~1&, 1n ~II *:ill ffl '0 

0'H:J[:~ U/G IpJ t:j:'ili (1£) L:J:,fft ~ tMj f!H~ Yu *M 1-~l}{.):ii\ffj:)j n-:J:J1lJE ~*, 
~fr~ff'l'f 5tH 1$fVr'fJfX A+ r ~Jh<Lf¥''IT J9i mIfJt:j:;Mi ( ) MI:J,fft]' Jlii.ti(iJ'i 1$ Lr\:!J(,7.-}tt 0 

Yu*# 'l'~M1-~~~ff~Nn-m~~*, ~~~0~ffM1$~~*~~~~'IT~~ill 

1) JiY. ill1& J9r 1HMt\; ; 

2) ~ii\Jh<LtltFr-J4tjf!HWf1;:ffl))\'HA!j(.L. 1i(~~iA~<Z Ii-t:11 

3)~U* rrl-;fRt~J'ITH·tilijffijJfIj 1:J'l+1 ( ) IIV,fft1>'fff, 

( ) l:JttU_[.ili!1i (fJf'ili ( ) r&: (:t&=, :(dIH1i~!t<+li-mtl~fl; ( lils, 

MJZI. YI:]tiffi) ~fMJJU1lXf¥x'J hlA~' L! t~'ni ( ) IL'JflXfijuJb: + 
ft;fiHt~J12f Jtl(~]~lxJ tgfiA~tii*rfft1f:R ri\;-}I~~* (1 /f~1':ftt~ .J](flS L;J'1if ( ) iL'Jt& ;'i~1\'10 

~Jb:~~~, m1&1$~~m~~~12f. 

IX 
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I~ 

a) 	 k1!'p·;ftt1J;J:\1:?,"i¥J~t}1~r L175 EJX;A25 i¥J1F;jti~rg;t'f1~;;fOtf*/J\ 323.9 mm( 12.750 

in) f'f''11F1fi~~Yt;t'f1tf~: 

R~~~Mtfi¥J*~~~r~w~m~*~i¥J~%, ~~fi~~~~ffM~ft.W~ 

:JtHfllMi. H~nw,@.~31L 

b) 	k1~~1i;it1:1':m~~r L175!1X; A25 i¥J1F:jti~rg;t'f1W;fOWi~<r 323.9 mm( 12.750 

in) i¥J1Fjt*~Yt;t'f1WIft: 

~*~ffi~~~~ -~EJX;~~~~~~ftm~~*, ~~~m~~~m~~~Mtf~ 

m~~W~~~ll~.EJX;*, ~m~&~~~ID~~~Mi¥J~~MW. *ll~T-m~W 

i¥J~~Jli:1~f~ifilo ll~@ril~~lA:t$ffi.pj(;,--~:mi!M~liI7: 00~1j~Mi, :§5~~:m;t'f1~!tr 900 

~~lA~.~*~ll~M*~~ft~~~*, ~m~m , -*~~Ji;it1:t'J:i¥J~ 

.~i¥JmW, &m~~~~ll~~M*( )~~i¥J 

r O°;fO 900Njl~1jo !zrl*~ll~M*~ft 

--!iifi\. ~Mixfl:i: 

;i'\Itf: i¥J ,ij*" 

mwo 

c) ~t}1~j L175/A 25 f'f''1i4'jtf'?rg 

i¥Jffr~;tlj!t'~ k1& Wi~<323.9 

. mWi¥J--~~~ll~. :izrl* 

W)1~, ~~~~~flti¥JJYT~mW 

~m~~flt~*"~Wi¥J-~*~~~ 

~~~~~M~~flt~W~~i¥J~mm k.~~~*~ 

~~o !lIl*M~~~~~i5J~ft};l)!~~*. ~f}]$lft~ft.~~i¥J~~W)1~, f:i(~~~~flti¥Jffr~ 

Mfto!lll*~ -~!1X;~k1k~Mi~~~~~m~~*,~~~~~~~~~~flt~*"MW~m 

~tTll~o 

YU* --t!1X;~~~~~ffi;~:l\l~~*, f1jtlm~pJ~~tEli:iJ-~~m1Ju~i¥JVJ.jmMW1:.~~ 

:t$~tTll~o~*~@~~~ft~~~*,~m~~*i¥J:t$w*.~~~mi¥JJYT~~W~~~~ 

~i¥JoYu*ff-ll~i5\~~~i;~:l\l>E~*,f1ju:ilift}jpJ~~:l'J~~~flt~J*"Mtf~~~~~1':f~~. 

&~~~~ff~~.tf,*ffl~M~~m*~~~~~~i¥JJi$*~~~.!lIl*~~~~i5J~ 

0 

mailto:t$~tTll~o~*~@~~~ft~~~*,~m~~*i�J:t$w*.~~~mi�JJYT~~W
mailto:ll~@ril~~lA:t$ffi.pj(;,--~:mi!M~liI7
mailto:H~nw,@.~31L
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il~i.l\~~*, ])!IJ~t&~*tHM~ c ;r-fti!+F'HXJ!3.tfJ~~lJ,\tc ~~mi.l\,f$l\\Zit(J!«~ 19, 20 ~ 

1 0.2.3.6 t¥J~*i&IfJ( 0 

~-mI~~*i.l\lJ,\ti.l\,f$;r-nil~t&.~~,~~~~~~.a*i.l\lJ,\tm~~t¥J~fl,~M 

~i.l\!¥llm 9=t llHmllXpij;flHIXl ~:ittffi.l\!¥ll !ill},l!lYi1-iri.l\~:\:5Jnil~t&.~~*, ~:mMlIfJ(,f$ ~~ ,0 ~ 

J\IZ;1QJ ~ iJ\!¥llm t¥J JilT1f414 ~il~ 9U * Wi 1-iJ\~ 9=t 1:1 ~'i.l\~;r-il~, [\lZxt~ iJ\!¥llm 8<] m:fiHIXJ ~:ittff0 

!;i\!¥ll 0 

10.2.12.7 fiJtlit~ll~ 

!ill*f~~--1-iJ\!¥llmm~I¥Jli]!lt!;i\!¥lliJ\,f$;r-nil;J;lllJE~*, 1iiu~]tijPJ:iZl;~{E/P]~---iJ\lJ,\tm1JuIfJ( 

Wi~m~:ittff~!¥ll.~*Wi1-~!¥lli.l\,f$.nil.JE~*,~~MliJ\~IfJ(~t¥Jm~*,~~t&~iJ\ 

!¥llm~$m~. 9U*1f~-1-~I,l)31-~~iJ\~;r-nil.JE~*, fiiiJm~PJ:iZl;~X1~!;i\~m~J*"m~ 

.~:ittffiJ\!¥llo~lJ,\tiJ\~~*m~*M.~M~~*t¥Ji.l\,f$~Mt¥J~~*IfJ(o 

10.2.12.8 DWT 1l~ 

~--m DWT iJ\!¥lli.l\~;r-nil!¥llt&t&~~~, 1ii~mJftfPJ:iZl;~.a*iJ\!¥llm~~t¥J~*ij., ~M~ 

iJ\!¥llm9=t~~IfJ(lYi~m~:ittffi.l\lJ,\to!ill*Wi1-iri.l\~••£~t&t&~~*,~~MlIfJ(,f$~*.l\\Z 

;1QJ ~i.l\!¥llm8<] m1f m ~il~ 9U *lYi1-i.l\lJ,\t 9=t 1:1 ~-iJ\!¥ll;r-ft~, mxq-~iJ\!¥llm t¥J m~m ~:ittffi.l\0 

~.~!¥lliJ\~~*ffl~*M.M.~~*t¥Ji.l\~~Mt¥J~~~IfJ(.~~m, .ir~.~it(J!« 

10.2.11 J:E5C 

11.1.1 mfflO1, 1iiu~~mit(J!«~ 11.2.1 *~ a) p .JE;ft!Il5]t¥J:f"f,iGI1ID!Jf, X1it(J!«*f~ft1ii~ 

~t¥Jm~;frlm ~~il!:itt1Tf~iG 0 

it:: ~*B9~~-M:;fJ~iGtE-*1!~J::o :9rl:!~J,£)EtFiGB9ffLlM~Jmhttr:~Uti, JAJ::~tlrB9J1tll!1F~J{){II't, 

ftW~tF~~~m~~mtE$*~rr~J::o 

http:9U*1f~-1-~I,l)31-~~iJ\~;r-nil.JE
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J 

A 
t;?;rg 

11.1.4 ~1fjljJiI1tli,*~!lJGi.J1i!itFii]~fEl1'j, IlTtEm'lfJ:f,j1JU#:hUf,j~, ffillft:hUl;"iiPFJS'l1T15L 11.2.1 

a) ~ p (~:li!tffl) ~fEa<Jf,jiCJlliliF¥. l!®Ilft:h[]l;"ii;gJS'l{ILf*fjftftE~;ij<a<Jl~~Z.J§, !lJG:;ft!f!~fjft 

idtEm'Ifltftk{lLJi • 

a) 	 ~ff1ll~m: ffij l¥J;g flj\!lJGl~ic (X); 

b) 	 ~/':Jh1G~wVt:*"~ftE, ;ffij\\Z1l11:lR~'&*1i[l'f~)j(U1, j\\Zfjfti;g "API SpecSL" r-tit 

~~~W~ftEl¥J~M, ~~*~~ftE;g~mfi~~; 

c) ~J:Ej~f}; 

d) ~:ll.\Ji:~~; 

e) mffm~ (~;g) (JE-& 1, -& H.1 !lJG-& J. SI!t1Xl 

~f~%l~i[3tEmffJ:. iTJjim~ffm 
Jt:J§; 

f) !m*Il1Hlt G ~ffl (w, G.S.1) , 

g) Wlff?R~ (w,-& 2); 

h) 

j) ~ffll?;j, ~ f:lJl j''>: rI?J ~~l¥Jl;"iiJH~% (2)0 

j) ~~JE ~:Jif~i:t'& 26 rpff a, b 

ljf,ic "TESTED" ']::f(o, ~~Jt:J§¥ftia:±l 

1Il~f1;j, ifL{IL7J psi; ~5It~;ij<m SI fIjIJI?;j ,rti-t\r:1J 

M 

L360M PSL2 SAWL Y Z 

IF~~ 2 (USC 1Iltl ) O.SOO XS2M PSL2 SAWL Y Z 

XAPI Spec SLIABC S0812.7 L360M PSL2 SAWL Y Z 

(uSC fiji]) X API Spec 5L1ABC 20 0.500 X52M PSL2 SAWL Y Z 

XAPI Spec SL 50812.7 L360M PSL2 SAWL Y Z TESTED 17.5 

c 
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X API Spec 5L 20 0.500 X52M PSL2 SAWL Y Z TESTED 2540 

XAPI Spec 5L 20 0.500 X52M L360M PSL2G SAWL Y Z 

XAPI Spec 5L 508 12.7 L360M X52M PSL2G SAWL Y Z 

1) ~1 ~ :fr 'fIxJ 1f1m FfJ tJF'liLt , 


2) 11*1 *'fIJj rg1m FrJ ,;go -f~1m #II ';Ji J( ft 1:. , 


3) 4li ttH~J1'f FfJ .ftfld , 


4) m't~J 1'l; Kli7J (n] jf~3:fuIHt ; 


1) {dlxJ1f:'lI<l<ITD, lEl i 4Wg%ti 450 mm ~ 760 mm (1.5 ft ~ 2.5 ft) z.l'RJ FfJ };'UHr'i, 

.f1.( ,fffi 11.2. 1 JiJT ljrj )11m rf fulJ fF tll;;t , 

2) tE'tW&; i*J R ffIT 1:., lEli't~Jrg ·ftfld 'to & 150 mm (6.0 in) td:7f~i1fMfFfJF;;t; 0 

11.2.39U*H ~J ~X'., pJ:tE't~J trRITli *J+J 11X;!\\jjJ'rtJl;J Id:[ll.t~~t;JJ'DJl~Ult#JrJ1tt'l;;t, {lei. fr l2J, H~ 

'rBIJ: 

a) Ji,:JI"te fJF,J,;J;\ftE'tlxJ1'r#lutiu 1·.ll~lfIIiWFf:lfld 150 mm (6.0 in) l2J,i*Jo 

b) i6:Jl:te fJF,-J,;1311 ·):¥~jHl:~/J> tlJlEli 25 mm (1.0 in) 0 

c) MlJR :f~ill1TmYl:.fIt!ft<:J't~Jf&, 't~h';;; (cff) uH~J1'f, 1)<. pH~m [2]] :k~~~'lfx1~x{t~'nxJt;: 

~IJ [ii"Ut<100'C (210'F) J 0 

d) ~*5HdYJ ~X'.1l:tE ~Tt1 fll,,] rr tJ\lfJ:':'Ii' , ~ Ii :*ffl{t,-b'ft~)f;EN.txHJ\l!1:'~W/GMiU 4 mm 

(0.156 in) m't~J1'f fUWJ~ rt.'J + L 175 IlX; A25 M:rr;. /Gill1fmYl:fJltFfJJiJT~·'tWg1~fJF,;t;, 

11.2.4 9U *1ftYHx., ~Jr; ~H±Hu'lN FfJWJ 13' f'l;;;!:; wJ LlJ l#dl~ rifj JJ;rj1t, I(U/G:tEJJ;IJ1'r-) ',M 11: 0 {tl;6:;ftI' 

~&T, W~U~ili~tt, ~~~ffl(~~'fIJj~~Wm~)~ -FfJ~~o 

I 
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11.2.6 ~ 11.2.1 );1J1k8<JfXJ~~:9r. tWg*1t[;\J.WJt~F37U~*tjjdn, ffl m ~~~"g*1t)f~iifflrIJ 

0.01 m (ffl ft ~~)f~iiffl¥Ij+?t::t '~R), Milu*1=i-I;)}i~I;),:;r-lpJ8<J~:r\1;(JJ~o 

a) XJf 0~48.3 mm (1.900 in) ft-Ji<J'if;JW, [;\J.tElij~'ifmljfm(J''1fi-~, mlfLwM%;)Cl 

ti- tfJi<J"ifB''1 ,~, *1t 0 

b) 	~iT1Ji1tIPJr:p:ff*Ji:.RTIff);1J1k:9r, XiT 0>48.3 mm (1.900 in) ~'if, }\v.f~ic'tJXJ'if8<J 

1'ft:fR*1t (~hx;JMt'J'if8<Jl9W Ift*~) 0 

1) tE~'if:9r~ tID8<J1J1l1!N:'!:, 


2) tE'WJ 'if P3 .RlID 8<J 1J1!EfL Jf 0 


11.2.7 ilr1:~:ffi1}i~, 

~*~'if~~~ffl, ~"fi@[;\J.~ft.Rvft-J~*;~ 

~f4fi@o 

0~60.3 mm (2.375 in) 'WJ'if 

1) ~L290 (X42) ; 


2) >L290 (X42) L415 (X60) ; 


b) 'WJ ~~L 415 ( X60) ft-J ~ 'if -1\ fti!fJtHf 7t 'WJ ~Hi- iR 

c) ,xXi '1- PSL 7J<.'jZft-J~'iflit1T~m~fi-ino 
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11 .4.3 gn *x,tWi 1ffltt1T g;; #'WHiF iJL [Ii lrqgr:& ill '~~f<J ~t1F it rtl ~J~~lit1¥:rf1.!!J& )[{It , ~;f&!J& 

)[#~~m~~~it~~~@~*~~~m~, 

11.4.4 ~~x::1ii:rn, /f~ fti!fX't~~t+}{xtjf,1n.!:l:x:¥.nt~Ji:~ '/l'Ii:iH~J~flX; PSL ;j(Y (PSL1 3'[ 

PSL2)c 

11.5.1 LlJ#iIJh1i~.l.?\Jf, ;/Jil L frt~;?xFr''l~J~pJ{E~l'jli:t~~Y:flfiil ~~~ ,5tUWrfJfWE:pflX;f~~~E:P 

1J}t1i\Xf1F;~, fffiit P'l.~1:!.}2i#iIJm~.iJ ;fij(flX;t)i-iC API Spec 58 (.RflJli£ffl l¥Jt~iY.:):*m), tlxJ~):*xE 

5H.f& "LP" (:RIlJ3~~~~'DG t~iY.:fiF;t;pJj£ffl HWflX;/l"!fi API 0f1F~/"M 0 

jj~19u: R,J~ 168.3 mm (6.625 in) lJU l::fU~iY.:~~J~pHi\XlLuFt;fiiit~, :1H1Hj:j·~~rm:itlpJj;I)l!E 

~~~J~5'1-1~ffi j£%i. ~ iii : 

X API Spec 58 6.625 LP 

X API Spec 58 168.3 LP 

11.5.2 *tl;ijk~1:timt 11.5.1 j;lJlJi:, 1.~ffl "API Spec 58" fffiiJHt: ~~~~it API Spec 58 l¥JiiE 1lJ3, 

fnIJYAJ}J/l''fi:1AJ;] fLfrJltfffiit~/LIl~' Wt~Wrfu~;(:i=itfE1JlJ API ~i1lmc *ffl?;(:i= "API Spec 58" 

f;fi,~t~~~#i~h1i~JllZf:fit;f!R API Spec 58 ~Ji:it~~ API {QX.jqij!klo 

Ii] ~ 'IT;/JU T, (I(jj .1 FJR*f8~~*Um '*i) ltt1T;lA5ll:~' l¥J ~J~tv. it;mtm 11??: ~ ffi JIY. -5hf;:~ fB 

~*Jtt1Tftr,J~ Wi 'IT;/JUT, J~\l*~1f:M/l' H~.R flJl /": n~Wfik: ~~f1F J~ (19tl tIn: JhU¥: f8 ~1xJ ~~ -q., JJA0 

~"g*IJ.i2i:'*i~.iJ ;fij(flX;fffiiJ~). ~YrV\~)[: iJlf/': ~Mf,gt~~5ll::fIll.I(ljmh~l¥J 0 

~~f<J ~ ;lXLI :,~~J ~#iIJh1i Il'¥J I¥J 7ft.':! rr'ti, JB ~I~f;fi;~ /f~ pJ:ijffikMl);; ~flX;~W, R ~Jl!~Yr:f;fii~ J::t 

~{EWi~~m~l¥J~~Z~. ~ti'*i~~tWf~~~illff~~o 

12.1 .2 lin *tHJJ.ix. #'J 'IT JIIZ ~ IrIli 1I;fjf-i*m J(t,'f, ~:iM¥ ik9t'= ff;fU.iii!ffiljrl-l''E It1 'i:m0 u};¥ ~~I~!D¥:J\\J. 

JiH9.! ~~;fU Jtll't ~, JC g;; ~ I¥JmtJ-L 

I 

http:g*IJ.i2i:'*i~.iJ
http:P'l.~1:!.}2i#iIJm~.iJ
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t 

12.2.1 0<60.3 mm (2.375 in) AfJJJQTff~~~11f. ~~{*1J"~1"ZA'@:,§:fl<]f!Hlg~P;\(;'@:fl:(fj 

~~, f!HlP;\(;~f4{~Hp~o 

12.2.2 0~60.3 mm (2.375 in) (fj:}JU [ff~~m11f, t"~f*tp~~AfJ~it, ;f:.tf45fUJtf1'T5.1illt~ 

~~~••~5fU~.~~~, f*tp~~5fU~11f~$.~Jt~~ 

12.2.3 t"f!~f*tp~1"Z4i~m~AfJ~~~··tf:, ~iE!liltMra];ffI1E',l¥t~ffAAra]1~~~Ej*;ffl:Y<"t~ 

(i!;, ltJji;~ffAAra]~tttA~ "~tc;t] 0 

12.2.5 ljJJl~f¥tp ~ AfJ *H4/f~1"Z1iff JT~it:llhQ;7t, 

-45'C-+65°C (-50°F-+150°F) VI1~yl;j1~f!L 

a ) ;ttt1*5HJT;ffl!"" ffh 7t tJT; 
b) i.iL1I11iAML; 

c) ~,il] IItl 

d) 

e) 

f) 

g) 

h) 

j) xHl~~~~M~:f£LMLOO1j; 


k) 1~~T6iAML; 


I) ~IlfL~iiX;iT 1i!1;r",J rep ~~ Ii:: AfJ 1fMJtftgiA~ ie~ , 1:!J.!ipJfff~~T "2:': ~m ffi (WPS) ;fIl ~ 


tj(L V¥iEiAMLie~ CWPQT/PQR) (~IlH~ A ;;fIJIliTjR 0)0 

~*~=~~~~~.AfJ.~, =~~~m~*m~••oo~, ~~OO~~M~11f~~*, 

j(1~, ~Wrl, i4iJ~ (~.@:Jf]1D ~3i:iE:~hx, f¥tpAfJ~l'I'io .~1"Z~jjll:~~1fMJj, ~1W, ~m4P1 

~*~.~.~o ..~~ftffM'@:fflAfJ.~,~.,~m5fU.n~~o 

mailto:ftffM'@:fflAfJ.~,~.,~m5fU.n~~o


IJij:ijt A 

(~m,t1lJij:ijt ) 


j;j"fltg~m 


A.1 jjjii 

A.2 IzJ£~ 

A.2.2 71;px:x>t:Wtf<JX>j~~~n:llJiY.fr 9.11.3.4 *:'-ll)£ 

xfXfm~:ii:HrmlI 0 

A.2. 3 ~~i& lID ;:'iHIXl ~ IQI] Pri1 ["Z:I$J ~ t:'-ll ~ 0 

~ 'lIIl:W t~~ ill ~J;f;t5'H& jffi 
mm (0.063 in)o 

A.2.4 ~~::IfHftJHSl.5'r, fa] 1WiJiY.7-J 50 mm-200 mm( 2.0 in-B.O 

in)c 

A.2.5 

ItMfRXDAFf~' 

A.3 ~$ 

JlV:*~~fhR E ~~H3k K (~;l£JfHf;t3k), xJX·Hj(~:Ef:W~::E* (100%) *1TX1~~13~L X 

~~~*fflM~~.~m~~~~tt, ~~*ffl~~~tt~~~.o 
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http:71;px:x>t:Wtf<JX>j~~~n:llJiY.fr


!ij1w: B 

( ~1ji! '1'1 ~1w: ) 


PSL 2l/X.1tfitIJil§:I-Zi!j!;E: 


B.1 i7t,aJj 

8.1.1 *[lft~J:!.\1fET1T:m:1tjaJ~*:ltt1T PSL2 ~~1!JU:i1iTZ:;VffER1L~ 7.2 c) 42) ], WG1A11' 
flft~ H ;fQ/WG[lft~ J R11¥J1l#1JQ~~o 

8.1.2 :tE!ft.f7)ld~()tr (f9lJ!lO~{j.,:~:m:WG1~ffl~~rJn, ~1TWJfx:il:~:Jcrrt, JltiJnpJ~*fflfx:1Ji5UE 

OOm*ffll¥J~:i1intt~••~*~*.fEl¥J~*. 

8.1 .3 j#IHtLf. 2::W1«1Ji5 7t;HJUj:i"JC iAPI I¥J fx:1Ji5 *?iffl iA, WG ~ Jffi 8.3 .4 , 8. 5 ~~WGJt rr1f ~~ 

~WGJt ffi:fr I¥J ~'ffE:Itt11'?iffl iA 0 

a) ;ffR~ 8.3, 8.4, 8.5 ~~WGJtrr 


b) 1Aj~JjlUj.,:;fQf1:il: C~ 8.5.2) 


a) 

1 ) 

2) tl tJ.;-m I¥J {fr:K*n¥! , ~f'1 W~:, Jl£¥( T ~ • **'40/1 I¥J J~iI\~ttln 
n1t~; 

3) {t:7=hx:?Hi1IJL tl:fr5-tL~~1JUt¥JB'Tfij{;~I2L&'& 5 rrJYf~IJI¥J7G~; 

4) lIXJ I¥Jff.I;I:ff;.&i1e~T 2::12fflIJ; 

5) JfFfttlmJ¥:1t:Jcf 20 mm (0.78 in) #Hli (~) IWlfl9.fl9.:l:.f:it*itl¥J~jMnyt; 

6 ) &b tffdR;fQ 1*t-f 'pLilJj$#Hi I¥J n~t : 

7) !JfflIJ~~)(ftf.fEfFtt·~-JOC (t2J.JJli~~m~/!1!~;fQfflIJm:J_·2;lft~hX:?t:3e1t) R1, 

F rli'11¥J .isI ~ fflul ~!l&12fflu/,Q)(:11'~ fflu ; 
8) j£ffl R1, rr Jl,v(.\iU tJTr~ffltl!J !l&!&tlUtL 

b) 	WJ~1:.f" - mtfWJ~: 

1) ffitlJ1trl¥J1';f$/lft~; 

2) -0t~;fQIz:;l>tOO; 

81 
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3) '**11<. ut!J&1t:;lj~, 1!!.:l'6 ~f.rt)tftE/~!J&: 


4)X~~!J&~tt~~tt, 1!!.M~f.r~ftE~tt: 


5) 1t77Hfrli"'}""11ti~ut!J&&![!J&i~.l;j.;;ffJIIX¥FN~ H ~j iJt¥F,J;1J! fri; 


6) R-'l~#iIJ:J:iyt, 11f6Wj~%'fn:MR 'H~~; 


7)~~~~~*~.~~*+~*~.~Wj~,.~#~~~*~~~M~~m~&~ 


.~~~, ~&~.~~~~~~~htt~~OO; 


8) t~J~*1Fic1iyt1Z1t§1JJ'19tH; 


9) Mt&¥IJ~J;!ff (Jffi) IWjt!i/~JJ;iiJ'Ij~J ~}j~1TffJtt,f'~ r\ 115fH#/': ~h pJ lUll ffJ:Jj;lt; 


10) Ej #i~ j1t ffuS({if ,J;1J!JE 1t:1t /f~ .j& [r-1, /': r\h W'.l ~ I : ~ ffW][ !J&t1ftWh!(1'1':IS!1#U ; ;fU 


11) ~Jrgfiil:t¥, ~., ~~l:),&lE~1jl,to 


c) 	~:$L - 1:!j!."g: 

1) 115IJj1tr rn i'; :M\liiij~' ; 

2) ~?t&TZi~aJj, :i£Jfirt1, 1!!.t~·~~j;lI!)'jrt eN ~ Q) iSlll)]; 

3) mffl~$L#iIJ;M~~Tr:~115u1iyt (;mjr1f1Ju~, 4'L#iIJ1ZitftP); 

4) nlJfi ffJ l1't fflJ f.IiU!~ (1iif1Ju ~, $L#iu ~& ItftP ); 

5)nlJfirnWJ*(Jffi)AAt!iX~~!J&~tt;fU~tt. ~M~~~ftE~tt; 

6) ,R,J&JJ 7'/1 ti~:IS!#iut& ~~; 

7) t~l ~~IHiil t}J Itrr J:iit ; 

8) Mt!i:J;ft~t&J'iJtw~lJ (Jffi) I~Jt!i5C:Httfrtrtrf~t#/':r\~ pJili7!t1W'.ljJrt; 

9) .l=j#iIjj1t ffux1iff!J!',£ 1t:tt (1!!.}6 I:Z, {t:'£:hX;7t1 jJ''£:t1 H~l:),&,F~ 'Jf.IiU)2) :;r;..j& 

a1, /" Rn ~~ I:I~ !J&IJM1rt':i#iO; 


10) fi;i'l:t¥, ~;£E![, ~tt&iE~h;lj~o 


d )--. ?X1Ju L (nlJfi frj') - ~~ 

1) 1151j il!i:r rn i'; ~;I{Ir: ff ; 

2) ~~1ijTZ~I3Jj; 

3) MtW!li (:f1;) IWjt&fiiJt:i<t&ftJWj;rti (!ffi) 1t~t&~~+tfiiJ t: Rn iJUjlj& rlJilljJt11i¥.-b 

4) 1ij115ljm:rJixfifj;.m',£ fHt (~t2i 1::::::, it"?hX;5tlfJ ''£:'/1H~1ZR ,j ffJiliU)2) :;r; .1& 

rt1, {':Rn Ff]jg U![!J&1]1{1l~#iIj; 


5) fi;i'l{f:, ~lfjL ~tt&:@!nitrJj~L 


1) tlXJrghX;~ t:Z, 1!!.f6Ji1~fJ)i~J:If. X.Jrtrf1mlj1Z}~W\~#iu; 


2) ~~~~:EI!! I.Z, :i£Jfi rrJ~tMlfltrttl:~~~;£E![; 


3) :J:!i! f:i<. r: -::::; f!J! frL f11 1!!. t~4: I Z 7t Aif fiiJ~'I" JE +11 'd; It)\'Z l'l.:l'li~'1iIJ '19t !H :
0 

j) 	i*i~Jl:J:!i! (HFW) f:i<: 


- Jl!itt~*1J~!¥,zL1EIl)jllf'~~l1;iiS:~W'.l:W,~i~~;£E![; 


- :tl¥f:i< L-::::;~aH&t;>#iIj; 
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I 
ij) 	X1Tffl!~W (SAW) ;fUmirW (COW) ti, JilifflI111:J.Ji!i~~W, WFffi' (-11;:) I 

WH&~1~W, x1:f3(tgWti::: 

- W~/WtrU;ff;:.f:jmum:~, ~~'&W~~][*, 

- Wf~~~,&m;II, ~mEfiVlL Efil£, Wtt<:l!~, ~!firuA; 

4) 	xt·:r:t!!~w (SAW) ftl@.irW (COW) 


j) W}~:I&:DR,j2~vo 


iD 	JE{~lWJjt1;,&fE{fI:W·iiiz.rA] tj<Jm:!~ (~*J1lffl) 0 

iii) 	W.~~WifU i¥J~:ff;fUf<£ffl, 1.ifi!i~M~:f1$J~W·if1J1Jl'!Pf (:!tiffl at) 0 

iv) 	W.iii~Il€3-£M;Jj~t 0 

f) 	WJtgmlJm: - xiii (SMLS) tg 

1) 	lM"§f)Jj(;~T~ - ttLmUWJ"§f: 


j) Jiliffl i¥J ttLmU~~ iliB &~mU Jj1t (ltjfim ~ , ttL 

ii) :!ti ffl tf<J ft1 fA] iliB %: (It jflJll ~ , ttL$ J,&14'*fI ) 


2) 	lM"§f~~Jl!!.T~o 

:ilifflllt, tE :'1:P'"Z.~IJ, mU m:fiii )\\Z 

::X:: ftt 0 ~ 1; I-:M~Y )\\Z1.itiS T!U l*J !f? 

c ) J:iR ffl wI", 


d) f£LMl 


e) 	~!& 

f) 	 f£LMllm 

g) 	J1lffl at , 

8_5.1 )lY.tE~/':·~u·~'tt:.Jf:mat, il,(Jffit( 18, ~ H.3 ;ftl/~t( J.7 tlJl)£i¥JJ:iR/E!BIiHjjJttmMl~*Jtt 

ff1J,'lJ mr:~~fJi: 0 

8.5.2 tEWJ if FtiJ 1,1 Jtt1TfI} ~~~i.)£mMl tf<J 'iff OtF, VfJi:m!3& tf<J @! ~;ftl ~lIl:J~frfiliTy'r iI IR] i¥J;J;:l\\ J£ 0 

~*rr~ilMB~~~, ~m:fiii~~~~M~~~~tf<J~Mtf<JWJi:~•• 

http:JE{~lWJjt1;,&fE{fI:W�iiiz.rA
mailto:ftl@.irW
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a) ~t®l~ (HFW) tg': 

~:!':t:J~~ t21tu ~!fi[ ; 

'$t 18, H.3 *D J.7 ~*Fr-J (3.tiJ:fllH) ~~JJ'+ttfjeiJ\!}Jj}:AA!ilh 

m~ffi~!}Jj}:~R(~tg')~M~~~~~; 

H.7.2.4:;fU H.7.3.3. !llt J.8.2.3:ttl J.8.3.2 J1Jr~*ff.J~~IR~W!ltii\!}Jj}:§~i:*; 

b) :f:'!!~~ (SAW) ;fD~lft~ (COW) 

.JB[ 1::::]j~J ; 

~ f'f' 1~1fUf{;ft1tIJJ1l: fffj , 


~~~.~M: *~, *lli, ,~~A~~ft!fi[; 


":& 18, H.3 ~ J.7 ~*1¥1 fit) ~~JJ7ttfJeiJ\!J£LAA*; 


H.7.2.4;fjJ H.7.3.3. !llt J.B.2.3:;fU J.B.3.2 JiJf~*ff.J~~rx)~~fltiA~AA!ilb 


~~~~~m~~~~~7~~~~o 


~: ffl~~~~~.g~~.tl.~~. ffl~~.*illffM~~W~rt~•. rr~~.~~. 
~~~~~~w.tl.~m.*~W~~.T~~.ft.~~~§~.tl.~~.&~. 

til¥1 L690/X100, L830/X120 .g~Wt£fl:w:.1t~i;~. 

8.5.5 4:'r#UJ1l:T Z::VfJEJ''v.::tJ· ~~ ( ) 1~fffi.fll1ttJt1 fiE;~~;fD~* (off) 1~fffi.hQ;~AflxJtg' flt5!i 

,jj.-~~Fr-JW1fr 0 

c 

c 

c 

I 


)£ft~ (~8.3.9). 

http:w.tl.~m.*~W~~.T~~.ft.~~~�~.tl
http:ffl~~~~~.g~~.tl


, 
1ij1~ c 


(~m:/t11ij1~ ) 

~1mffJ!-x.. ,Jl ffJ!- ~€3 ~~!! 


C.2.3 flY. ill! ttfiU ;;~5'~~~t:r ~x,.tliiR: ~~ l¥J WI Ji£m~tFr (YtnHT 

~t&:fhU~t.J: ~!t!f[>{~l¥J~R)\IZMfr 9.11.3.2l¥J~* (.m 9.11.3.1) 

[>{~o 

a) :l:!!!5Jll~ (SAW) ~ 

C.4 ~ 

C.4.2 ~ C.4.1 fti!+5'~, ~~+:l:!!!5Jll~ (SAW) ;fU~ifr~ (COW) 1lf~~0 ~~~flY.1G± 

M~,RlIY.Mm~~~~%~l¥J~~*fiWIJi£~m~oMPs~ ,~~~.~~~~~~~ 

l¥JJF~7!S/GJIY.;mtt 3.2 mm (0.125 in), jt~JFIT$lill~1lf«TIITnn't:f~ii~II~;~ (!Jl~OO C.1)0 1l*;J3 

tJ-,,~.x:y~, X1~jfH: PSL2 Wl1lf~iif\Y.fE{t1n~.llij*qTfH;'jl,o /f'JlY.X,.t/G*j:Aft~~I¥J~~Jiill1Tf~~o 

C.4.3 X~i~J:II!5Jll;t!jl· (SAW) ;fU?jtfr~ (COW) 1lf~~ii, ntt1H1XJ1lff~:.tlf~~jf,~,*Jl'bYs5%~~ii 

o X'J+~Hff (~) ImtJil¥JX'.t::.l:~~, f~:.tlf~~,8,*lt/G1'Y.kHtt 100 mm (4.0 in), f~~ 

~~li'Em* (~) ImtJix,.t::.l:~~l§t~UiJE~~~,~l¥Jli'E7!S/f'JIiZj.>J~ 100 mm (4.0 in)o 

C.4.4 l'fi.lj)p;1j+f 100 mm (4.0 in) l¥J~1'-~~~~JIY.~t'Fj1.J;gifL~:.tlf~*1Tf~f~o 

IJ>JlY.f~VJ:J'Jz:mL f~~*Jl'~YLIIZ!l!Htt 50 mm (2.0 in)o 

J 
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C.4.6 f~WFn, Jl2:ftJffiflft:S1t E I¥J~*, Q!(:i!5:,fftU>tftJffiIlf1:S1t K I¥J~*, x>tJ:i1T:ff1~f~I)(:IlJtltttrilllfh 

~ ~ !~JtW~.Ui1lM :tE~~ifq~Q!( ~7k It.: iAlMHU, fM:lZ:!l}j nJjJ!; $¥iIllfh ~~ , 1!:!:tEif~~ f¥t 7.kJt-:iAlM 

Fn,~~,fft :tE~W~*Q!(.7k~iA~Fn,&~M~~lttff~~~~MiIllfhm 

C.4.? :tEf~WHU]i\Dt1}a~ (SMLS) ~ (iX PSL 1) iliff MT Q!( PT ~lM, ~1iffl{5t'JiJ(~~*ffi:%~* 

~o 

I 

l 



D.1 1~,JilIJ 

a) m1f!ftJlf?tt£7K'f{v.]!(: 


b) *ffl i'r-Ii:it~ fIg:t!f, 33LL6; 


c) tiJt&:~ D.3 ~*~'fJ£it~fIg:t!f,-fJL:I\¥Ht:Affl (Fnf$1*!1l=110 flXfr;til! L1im;til!o 


a) 	 [ji;lJ;I:!j'!~:t!f,; 

b) 	[j~flX*[j~m~a~#~~~fiW; 

c) 	1lt~lW~ Ug~Wo 

0.1.5 


~~Jl ffi TU T6t'Y-1E lc;iJ{ 


0.2.1 1~,9!IJ 

0.2.1.1 

0.2.1.2 tiJ*ui§:i%lj~fJ, pJffl ISO 15614-1[24], API Spec 5L 43 ~[171~ ASME IX iff):7f[26] 

J;J\.\ IE Fr-J Fr-J ;til!tJ;;r ~~'fIE j] '£'11 fjg1J\~1-\~ 0.2.3 ~:ffi IEEn *11 JiY. j] "~'11 fjg 1J\~ 0 

0.2.2 i!~g£~ 

a) 	WM(r: 


1) :t!f,:jt 1:~i-li,(1e, :ruJ:\:Il!fiWi.-li,(7J;t'6~.f},vi#1#Hf'Et!~W: 
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b) ~.g;f;f*4 

1)ma7t@~~: ~*~~@~a~~ffl~~~ft~#* . • #ft~~7t~7t~W~. 
WJa7t:ta:{U(r: 


i) IJ,+'W+ L 290 !lQ X42. 


ii) *-f L 290 !lQ X42 fE!/J,+ L 450 !lQ X65, 


iij)*T~-f L 450!lQ X65 ~ftWl~,}L 


2)~~.7t~~. MMR~*-fCW~ftmMM~N~; 

3) iE~m.7t*l&~J!Jf~'[ri51 ~,t.:r1~Wt;f*4/':N,7t:tJTfifH~l'rtH~~ (1Wi*1It>0.12%f1f 

];J CEliw • 7Wt*~::,(0.12%lrt];J CEpcm ) b~W~ftflrM*41¥.J7Wt~:li'::r~ 0.03%l::Ll:; 

4) X:mJ/)\~ (JA!.~ 3) tx:~!::L&~; 

c) 	i¥l-mt'H4 
1) ±}'tftiltJm#~~~3t; 

2) ~:4<:itl:1Ttrri1fi.l.tMzfl1, n1;fJW-F}lc"x:~; 

3) W*][*t.&~; 

4) 1JIHp'4.#f~7t X~H:l (X±5) %; 

5) 1*.J:P"'i#Mi~ q MUI:l (q±10) %; 

6)~.WWM~ -#~~~~~~ ~~~; 

d) 	Wm~Jij: 

1) F£l.i'JiL# ~ic~~ (J,rU X ifrl: F£l.3t j;) rUJiL F£l. ) ; 

2) :tlH1~~; 

3)M~~W~~~a~~~, .~I¥.JW~F£l.~. ~lli,~~~~.A~m~~~ 

I¥.J.R~m.iE~ffim~, ~~~~~~~~:itl:ff~Mz, l::LW~.~~$.~ 

~,~*~w~~~~$m~. tx:~~~ ·#!lQ~#m~~~I¥.J3t~fl1,~.~ 

:itl:1TVfJE. 
j) F£l.Mi: 10%; 


ii) F£l.Iii: 7 % ; 


iii) Wj£: 10% (a t9JW:f$:); 


iv) ~!rIWA: 10%: 


4)~.~~a~W~~~~M~~*~.~~~~~*, ~.~~~ili~~~~~. 

e) 	~Itlm:=fI~W~,fuf a t;!JW-}l, Wj1(i'~~3t1tm~ 50%. 

f) fJJi 1!t~WJi§' 1!t~!J'£ : 

1) f~Wm.g~tffi\~fk\;+WJE~MzfrtWl.giM~; 

2) :lt1Jn!lX.INmW~~~~tJmc 

D.2.3.1 iit~*~:Ii 
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0.2.3.2.1 ~rl:iJtLi$ii\ffatJ~~~~~1t~>]7J 38 mm (1.5 in), iH!:j!Wtiif\\Z{:\Ifii\ff-K:1tatJrp'L\, 

:({llrtl8 a) Wf7Fo ii\ffW-nmatJWtii~r<Ql~*~, tJAll:.l:lll~f\\Zm1JUTo 
)Ilt 

0.2.3.3 ~jcJ~jcJ~Dfllti1ti 

0.2.3.3.3 


R·tJfH:i1 3.2 mm (0.125 in) atJ 


0.2.3.3.4 :tEii\~:i1~rp bt~'f 6.4 mm (0.250 in), Yltl::f'f\\Z 

f1:7J ffi t& atJ i* r:m 0 

0.2.3.4 I ~t ( 

0.2.3.4.1 ]! 

0.2.3.4.2 10.2.3.31M~o 

0.2.3.4.3 9.8;f1l 1 0.2.4.3 ~*:i£fJ 0 

0.2.3.4.4 O·C C32°F) ¥r\fr1t'F!lX~:({Il*:fft}}i~:tE£ilt¥r\fr1t'F, ~4ki~WmtfWtii;fllJt HAZ atJ 

1:R'i-ii\f¥.'Jv'jZ:I1]!¥kt&J;JJ C--m=-t-ii\f¥) ~f\\Z'J\+ 9.8.3 m!EatJmtfW~;fIlJt HAZ atJ~{j[. 

':I3mtfR -t~ftiq:ijjU~fflT'i~W 1:~WJEiJ\~atJ1:RJii\ff, W*ffl ILR,lii\ffB1, 1\Y~'f 

.g. 10.2.3.3 *1.1* 22 atJ~*o 

f\\ZfR~ E.3 j1IJij£, *ffl E.4 j1IJ!~Ft<JM~t§lML1J~:t, !lXf'!' E.5 j1IJ!JEatJ~Ft§l~1J~, !lXP>J3;fjl 

1J~atJm.g.1J~, Xf1+WI~i'¥JEiJ\~atJiJ\ffilltft§l~o :f~WIR~f\\ZfJiIVE~ E.4.5 ;fIl/!lX E.5.5 111 

l\\Zm;gtl1 [P] atJ~t&:fH ~~ 0 

http:1J~atJm.g.1J



