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*~~-~T£rR~89~-~···*~~89·~~w~~··•iliT•~~W~n~. 
*:fij~~Jf:Jr*~--,~~-it,%Jf:J'lfii,I~WiifO~.iJW:li9=i89~-~.&"rWm7'~~~89-

~~w~ ,Jtf1&89~•mawm-ey~,im*~~f)i.rr . 

~ 9tl ::t f4: ~ r * ::t f4: 89 BY: Jf:J :m: ~,:if' m ~ 89 • fL :m: ti: S AA 89 51 Jf:J ::t f4: , {)l.1£ B AA 89 Jl& * ~ Jf:J r * ::t 
14 • fL :m: :if' ii B AA 89 51 Jf:J ::t 14 , ;It :S:.ir Jl& * C-§. m Elf :ff 89 ~ 5r Jp.) ~ Jf:J r * ::t f4: • 

GB/T 223(~}f:J$:$t) i!:jl~bZ_~~1t$Jttffn~ 

3.1 

GB/T 228.1 ~!iUH4 tllfitiiat~ ~ 1 $7t:~itfiliat~n~ 
GB/T 229 ~ffll;M"*t !llt~~lJPffiiat~n~ 

GB/T 655 1t$1Jttf!j i:ti1f•fl< 
GB/T 4334.1 ~ffllf0~~89Jlili!k ;if'~i§~feJJlili!kiat~n~ 

GB/T 4340.1 ~Jil;tj~ £t~P.f./lia\~ ~ 1 $:$t:ia\~n~ 
GB/T 4157 ~Jjl:(£i1f1ttf.YF~9=im4'<f~~J:tlf:fjg3'f~~~~ia\~ 

GB/ T 8650 -~mfO.ff.iJW~mmttl'ie3'f~W~n~ 

GB/T 9711 .:0-ritl~f'&.ecI~ W~ti~~~Jf:Ji!:j11f 

GB/T 9854 1t$ia\1f!J =Jj(~~~C~~) 
GB/T 19285- 2014 ~•m.&"rW:li!l10i!k~iPI~~~ 

GB/T 26610.l jj(lfi:i-**~~rR~89·~~»i~!iltl ~ 1 $?t : ¥*~:;J(fO~»i~ff 

GB/T 27512 ~-m•wm:R~i,#in~ 

GB/T 50251 *'".ecW:liI~iitt•t& 
JB/ T 4730(~}f:Jlfl5:fr) if(ffii:i-*~~~~ 

SY /T 4109 .:0-ritl~f'&.ec~Jm:'Wii~~~~ 

sY IT 6476 rm~m•fi~1Wf~ia\~n~ 

TSG 07003 ffi.iJWm~NH~~-JilU-*tlti<illl.ecHfii 

TSG 07004 .ff.iJ'Wii~AA·~-Jiltl-0Jf:J'lfii 
mi.&"r•~c2003)1oa % r£Jf:JI~••~AA•~•~<ia\rr) 

~~ m ~ external damage 

it7'~~t!ll ,7'~.iJ~$c-§.r.st1t~~tl' ,:if' ll•.&"r~1t!=fO:if' ll•w~1lf~)te;~~a89~•m.&"r•m~ 
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~~%lHE . 

3.2 

3.3 

3.4 

~ -T {i flH¥ fit fitness for service assessment 

~*~•~~-~~••~rr~-~w~.~~~~•M~I~~#~•~~~~~~~~rr . 

jlj~51!Il remaining strength 

*•~Wil(l(J~J~jl(~fmJJ. 

[!!]~ dent 

~~~·•~*••ff~~~~~@~~•w•~~~-~~ .•~-r••~~mtt~%w«• 
m~•w~~~%~"$:~ . 
3.5 

3.6 

~J"" scratches 

*•~~••~••m•w*~•~ · 

:::{' ~ ~'f!t: unfaverable condition 

~ !i:lt!tliff~#*11~ li:l&W~#. ~ li:l&.liff~#§tBl~~m~ ,7*±,fft~*1lltr~~ .~Ii:!& W~# 

§ris~:I& ~ ff*1ltJt1J(~ 0 

3.7 

~~~$ remaining life 

~-~I~~#~.-~M~R~r·~~~R~--(l(J~~ . 

4.1 -**'1f-?tH!.i1.~~-~1¥fW~Ji!d~.lffl TSG D7003,TSG D7004 *1JOO.l!ff•tliH2003)108 %~~3fM~tt 

~~•••••*•~~~w•~'*-r~mff~l¥l•*ff~. 
4.2 -*t~?ll!ii1:~-TJX1.~~•~.ifljjtlBr:£~~,iE~2t~~•lJ!!J~tm~~(l(J~~•~ ·*~rr*r~m 

W~&•*W~.~~&Wm~~~-~~~gm~~~~~. 

4.3 £-r JX1.~(l(J~•••••~~•~•Hi~-v1~.*fi~~&V!L~~m i. 
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Allt$(6. 2. 2) 

1l-TUff{1117•) 

~·jt3!1(8. 3) 

001 ~~R~~*mS*~Wfil~~m 

4.4 3f JitUJil:j"Vfffr- 1¥J~-ui~A11l J.i!ltfil-"ilf 1¥JJf .m~mt p;jb\~~~l:jv1ffr-I fF ,Jt: ~~~l:j"Vfffr-~~ 
l¥J Ji~ ti:- 1fUl! tt ~;ff~ tt fl!. Jr • 

it , 1'~tUUf-tfl~ ,1Q~!UlJf.~'1£il!l ,'f'fFillliiE; ?!Ultt~Jr-tri~ ,ifl ~ fJfi!Y ilA<J-*B8fl-~il"~*~* ;;tr~ 
tt~m-*ntn.~a<JJtnf! -*~A~ (l<]Ji~~il"~~ .FJT~ffl A<JiUUl:~-t£ttj£-ti?!Elf!a~ Pi ·*~~-il"~ .m 
~ffrmW1'~il"~>Jt. 

4.5 ~TJXl.~1¥Ji.!1!.it!!i~~'lili~H~1-!$~~l:jWffr-~tAff*~11E~~ .mz~.g.J!41.fi;;ff*.(!!1~~1il¥Jm~ . 

5.1 *~~WfilWI~lt~ 

5.1.1 ~iH:fi~~.!::jWffr-f!In!Z~~~~~lt~iH:fi~ooi&1U ,m.g. -~tt&?tm. 
5.1.2 3f Ji~Hm~tt~l:jWffr-n!Zi&#!~l"' A~lt~ : 

a) 'lfllt~~ ' 
b) Mlat ; 
c) *~ -~~~3l!~iC~; 
d) ~~fr~ ; 

e) jgfi~# ; 

f) ;t(~lj~~~t/E; 
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g) ~H%.m~,J1$~.Fli~lf; 

h) m~A9\ \! f1l ; 
i) Kftlit~tfi ~~; 

j) ~f=Mit~ . 

5.1.3 1.i!I*Jf:J- f£1¥J.W-9ltl.ilHrlt•i&#! .i&tH191t•J.iY:Jt?k;ff~ . 

5.1.4 tElt!@l&#H:t~ 'fl'~ JJ41.;fff{./f'1Cm6't ,J.ill~IH@~~~!@l¥Jlfi:~~lf ,Jiii:t?k.61BJJ41.:%~•itl:fr 
It!@!&~. 

5.2 B ti*jjj 

5.2. 1 ~tr,1fi!J:Q!,~~~~I!Bf-*'l- , Jttfi-EJ.m: 

a) Vittf-Xf4<-§:mtrj.1:~ ,.61BI!L iJG~~~L Vittr~JI!; 
b) t'filI5G#*1J~.fill:fil:iiE~X# ,.ll[ff~~tfll§- 1 

c) 'tlilt!(~~I~i&!Bff4, 'Wilt~~.ll[fftt!Jitfli5- , .I~.fill tt~~Vflj£tfl1a'-; 

d) *JOl¥l~~~f;F?IE; 

e) .f#rim~tp~~; 

f) Jj(.I~tfi; 

g) i!!ttWtt•~.ll[t2~~; 

h) it Z!. i!!t Hi~ i!ltt& ~ ~ • 
5.2.2 tt•~fHfttfli§- ,Jttfi-§ffl: 

a) e;j'fB)~.fflJWJ; 

b) ~~~f{:fil:; 

c) ~-~]!!lf; 

d) ~~. 

5.2.3 .It:x# ,Jtrp-EJ.ffl: 
a) 11-.fill~?t?Hfr <-~ ~i!RJ&?t); 

b) ~i(i;*#U~~; 

c) jgft-~12:1 

d) Jj)z~,Jl~; 

e) jgft- E ~~.It:ic~; 

f) tfllll~J! iC~. 

5.2.4 ~~~•xftt: ,Jt'P-§m = 

a) i!!tli~tl; 

b) .f#rtlitlt!I; 
c) ~~ JHiUf~fltl; 

d) J&!fi3t~~j} . 

5.2.5 11ilUJH!£~1t!Bffl . 

5.2.6 JJ41.:tf 1¥1JclH'£1fl.!l!~~~J&l.!l!ffi,\i!,~~. 

5.3 ft ti£ffi 

11iltt£i:ttt~~-j,lj'fft ffi '~111: {lf!Jl]J)!{\L]j)z.xifffilt~!@.ilf:frJc~~J!if ·*~~ Jt:$1J'lfilt~!I~ i:p. 
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JfUtattltll 

~Ht;.a'21HI •ta 
l!li1" 
]{~ 

'UliHif'J{~ita •• 
ff\1UUlU•• 

Q 

il~&.Jllli>. -~ •• 

~"'* 
HftlliU!li>. ft:r'f 

mtttt 
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:fJf *j! 
h 1Ul 
» •» 

* ~l ~ fl-.. it Gt tl 
ta it • • 1l ~ ft: lf(lj 

il 1l r x 
~ il ll • • It il • • • • • 

•~A~llY.~~~~~*~~~k.m~m:~~m~~~-tt~m~m:Pi.W~~Pim*~~~~~: 

a) ~Ftf fe:Pi , :({U *1Jlili ~ ~~, i&:ii!l ,tfE~:Main:@ i:f _r'G~ ~~ ~; 
b) jgfii:J:Wi:f~lt-f fBJ1ii*-~fe:~ .~ ~Mii ,~~Mii ,JlY.:JJJ(jft!k; 
c) jgfii:J:Wifl~lt-flBJ~*-~fe:Pi .~~fE:::1JiU·f~ , ~tlfF ,~~ :JJm•ittl~~~ gi~a~-'4~ ; 

d) Jtft!!m:~irm1c-~~m~m:~. 

•~A~!lY.~nm~M~m:~~m~~~•tt~m~m:~~•R~~!lY.m*~~.~ru!lY.**Jt 
ftg-~~fftft:1Jt! . 

6.2.2 JXl~i~iti 

6. 2. 2. 1 JXI. Pi W#i 1!! ffi IX~ Pi Bi W#i ~11 JX1. Pi .JI} w fiS • JX1. Pi !iii w #i Ji!:.~ m ~ M ~ ~ *'.ff 7Hfr % .lit )ff ' ~ 
oo•~*~~.~~1ii*~~tt*~~~Jt~!lY.~~~rr~JX1.PiW#i • .JXt~.Jl}W#i~~m•~.x:twm 
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*~~w_~•~•*~~ffim~.*~~w~m~~~Fo.w~m~m~MJXl.~~wffl~*~BB<J 
~iE. 

6.2.2.2 JXl.~WfflAlAw_JE* T•4ififi'lfill:Jxt~i.f-ffl/Jt!B<Jtt~,Q ';jf w_;(;E~w_B<J Ji !Ji1ff, m ~ 7f Jllif'. 
fflifF. 
6.2.2.3 w_]I~ GB/T 26610.1 B<1~-*1*9l!J~~>J< ,;Jft!(Jm GB/ T 27512 ~fi.JXl.~i.l"jtf?i . 

6.2.2.4 JXl.~)ffflw_t!(lffi GB/ T 27512 ~fiJXl.~tKmitl* · 

6.2.2.5 JXl.~WfflA1Aw_.t1HtHfilt~~fifl£, l;.(tJiEm~7f Jfl~~~.m'1.±Jf7it£fe:~B<JJXl.~Wffl . ff. 
~*m~B<J•~r~-~~~•~w-*am.•~~~wfflwm•~B<JJXl.~~•·••~*m~~~~ 
~~~~w-~m~LK•R~•~B<JJXI.~~•. 

6.2.3 *!JtjfU&:tiJ~ 

6.2.3.1 ••jfillla<JtiJ~w_11;roo~~~~$.t!~.~-~~~tt*~7fL. 

6.2.3.2 •••lllw_ m••AlA -J&mJXl.~Wffl1i~~M~ ·*filifU{ll!ffl tfl<tr•J\!. 0 

6.2.3.3 tiJ'A!ttajfi~a<JAlA w_:R,.;f!f JV~~tf$1-, l@.1t~nft!ll ,~~Mt!k•~.&~=f{ffflW~~~"ift 1-? lt 
~~~~•.~<trw_•~tiJ~~=fJXl.~a<J···~~~~tiJ~~. 

6.2.3.4 ~=f JXl.~a<J•••lll-Alt1M'~l;.(r ~~: 

a) trilla<Jli:t:E~~mit; 

b) ii~~JXl.~PJ~~bj(lfl-; 

c) wm••irua<J JXl.~]j(ljt; 
~ ~~ttaFomAAiiJ~~a<JJXl.~lJ<· ; 

e) * • a<J 8'f fa] ; 
o ••~'liilttKm; 

g) ttattMa<Jli:tEfe:lli; 
h) ••a<J7fLml; 
i) ~•a<J::Jrt!,{)(:ff.&l:t~J. 

6.2.3.5 tf:ittJX~@PJ~~]j(ljt iiJ {Sf!ffl~~iiJ~t'£ -~~J§'*dJXl.@~jJIJ*~l£ ,~!Cif'J1Jtt{tffliti{tra<J~ 

~ffil£, litffl.P-!3tt•mllltiJ~A91 tJJ.iffi~'A! ,@w_fll.1Et!$, t!~-~~~~~tt*~ie:a<J::fif ~~~ . 

~l;.(JX1.l!i~m*m~JX1.@iiJ~~*lfZ-· 

6.2.3.6 ttatKm:tJ*f!;fw_~~~Jltl;.(~~·: 

a) JXl.litWffla<JtKm .tt•LK•*ll~w_1j,=f JXL@WffltKEi*~; 
b) tt•::Jrt!.&tt~IAB<J&JF; 

c) --~~a<J~m:tt . 

6.2.4 *9t1i•$1.1~ 

6.2.4. 1 ••A111w.-J&mJX1.@mi>¥1Zi~*:m~r JXt!it a<Jtt••• ~~ ,t/(Jm~1ct!~ti11Ett1~•• 
1i~. 

6.2.4 .2 tt•1f~w_~d>-E!.f51;.{r~~~*: 

a) t(~tf ti!~JJi ; 

b) •aA91; 
c) tt•ii~; 

d) tU~1it!1 

e) tiHi~ 13; 

f) • • 1:t -@lJ; 
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g) -~iC~~.lt; 

h) -~*ilr~,lt; 

i) 'lr ii {j!.ffl •{IL JG it :9JHL 
6.2.4.3 ••AM mi. .:r•afilr:tt•afi•fil i1:ilifii {j!.ffl·-til~.fil a 

6.2.5 *•~!iEHi!i~ 

••m~~A~W.-~*·~·•1I•7fM••I~.*·~··§m~ff~--~*~··· 
• ,jt:·~••fflzst~:±lif-~-~-~ 0 

6.3 ~7-JXl~l¥J~~t9if$*•l1~ 

6.3.1 *•tt-tfBJ 

6.3.1.1 ®Tlit!ifilt~.ffl..6 3 •P3-A2:E!Zill:fiil7X~T-JXl.~1¥J••o 

6.3. 1.2 Jt1tl!/!m••~fBJ t¥J~)E ~ 'l?il!JX1.~~1!;':lil!IJJX1.~PJ•~*.siz.*~•Dfi~••J\'iJWJ 0 
6. 3. 1. 3 Jlil =f T ~J if lSt Z. -1¥1 if ill , ~ .R trn ilt fi 7'~ M ~ • 9 ~ , J.i!Z ~ 1Lf!P :ilf fi 7'~ 1!11~•913 i-f fit : 

~ ~fiIZSL£~B·~~MW~a~fiR~~-1¥J; 

b) tm:l!ft-l.ai"fifi~£~1f!:k~{t '~~'1.J!m:~ft-100:1¥1 ; 
c) 1' .ffl.tlll:t 1 •jg .fl}Ja }§ 1¥1; 

~ •••••~•*lll:rr*•~••t¥J ; 
e) .@T;fE:lt!!.~~:it!!Jl ,7J1:1Jt, l!B1:i"V!t~lt:k:it!!lfr~~ 1¥1. 

6.3.2 ~~t!iif$=1'*~*· 

6.3.2.1 -ti~* 

6.3.2.1.1 j,jj!:ft!!4f:IJOO:ifilt7'~•~~*~•~§m•t!Rim-1P ~~•• ,m~•~••~~ Bi~#Tifilt 
•• 0 

6.3.2.1.2 I , II ~0J§, ~it0J§,~J§~:k lfi~7J(~~.i!!if iji,.aAM iA'11!•1¥J'lf ~, iiI*fflfi 
~ iA iiJ 1¥1Jt11!!1I t! :ilf fi •• 0 

6.3.2.2 Jftm~if ~H!C*• 

6.3.2.2. 1 J((1'!£~1P ~~-·1¥1 P3~§f&Jif~J((t!Rtt•mt ,7'~1m".fff $•~ , m.&1~iHP ~~-~~1f~V!t~ 
~3'r!:W:•7J!!J 0 

6.3.2.2.2 ~)E.ffft!Rlm"1P ~ ~-· l:tf§JJ~ w.~ J!t~ IPJ~Jltl '~ IPJJXl.~~~'lrilt 1¥J*1:1f 0 
6.3.2.2.3 PFmllft!Rtt•m§W±W•t!Rtt•7J!!l~~aEf! ••~ = 

~ ±-Mt!Rtt•~*.mM~•ltJ···~iiJ-~Mt!RMtt*~±~•t!RM~•004o•~1IR 
.fil GB/T 19285- 2014 !¥JUI~ A,.7J!!l l:tf§lJJA!,*:f,~1fEUJ~ A If! A.1; 

b) ~aEf!vtt•?f!!§W•vtt~aEf!vtt•1J!9~3C•~aEf!mt•~. mzx-t e -nr~•,••••~7'Htil 
~--l:t~ If! £~1¥J~lttEf!»fFfttl.K~il:tfi•1'!!1. •1'!!11JR.&Wfft1l.!i!tl.fil GB/T 192850 

6.3.2.2.4 7'~1m"•$•mJ§W7'~~-$~1H~~zst~fiD$&M41¥J~7f~•it!!!: 

~ *lm"•$·~~zst~7f~-~iiJ*.m•vtt:Ef!vtt••a~3Cvtt:Ef!VIL••a.1f:~.ffl *~··Ef! 
1lfi$,Ef!Vit •• .$~m~lll:fiiffft,.~i>1fftfit!.fil GB/ T 19 285-20141¥Jffl~ I ; 

w *lm"••••4~7f~-~iiJ*.ffl3CvttEf!{ll···~-·Ef!{ll•••·*~.m••4••• 
;f,jJt!fiWfft •• 7J!!l1JR.fil GB/T 19285- 2014 1¥Jffl~ D; 

c) 7'~1m"J((.~7f~-ltj~ §.lkf:tf§JJ.fil A.la 
7 
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6.3.2.2.5 1~H&~~~m•MJJiiI{9.f.SIY'!a~~~*••~l9'Ja~~ii:M!~~•• o •mi~~{9.f!7'~:bn 
it!. mt~JJm~~~m-l11mttmal9'lm-<¥~~m .ttlJW-fft/.ft!!A!. GB/T 192ss = 

a) # ~ 7'~ .1Jn it!. mt 19'1 a~~ ~ tit , ~ 1f ill: ..IX\.~~~ 1.J ~ ~U~ iWi ~ ~ B;f , 1ilZ ill: fi 1 oo % .\! reJ PiU8r it!. it!. 
UL• il!!J ; ~ 1f ill: JXt Iii~~ 1.J i:j:i ~ ~ JXt Iii"$~ B;f , 1ilZ ;{f. it!. UL il!!l -tit ~B.t ill: fi tf jtg it!. {l1 • il!!J ; £ ~ # 
# B;j ' JiiI ~ ~ ~ ftT 15 tr Still: ff 100 % ~ fii1 Ill !ff it!. it!. {l1 •• ; 

b) ttX1"mttlll3*».19'IthH!+'-~ ~m .7'~:1mit!. mt~mttmt&~il"~~ ~m. ~1filtJXt~~~1.Jiti~~~ 
~~B1 ,J.ill:r£fi 100%~feiJ111it!.mttlt1 ~ 'lfiltJXt~~~1.J i:j:i ~~JXt~~~B1. J.ilZ;(f. it!. {lt~-ti!: 
~~:?£fitfjtgit!.-tQ•ll!!J 1£~##B1 , liiz~~~ftTJ51f Stiltff@IBJlliit!.Utttil!!l 1 

c) ttil!!l'lf:ill:xl9'Ja~~ it!.{ltil!!J-ti!:~B1, J.ilZ7H£iltfi11.l&it!.ULtt!'J, 7f~reJ lll~E::*==f lkm; 

d) ~a-f*~ii::M!•~B1 .#~7'~»n ~ mtl93t&~~ ~m. PT~mit!.&iSl .•WJma* -~~~ttlit it!. 
l!tt~tt?$ii::M!tttm~~:iltrrttil!l ; #~mttmt& ~m~~ ~ttt. rrr~~ .. &~-ti!:~ .mtt mt& 
~ii:M!tttm~~:il!:fitt~ 0 

6.3.2.2.6 ~mt~tJt•~lilZ{9.mf.fFmi~*·•~f4Fmiii~·· 0 ttl!I~-§ffilUm~mt~3Cf!itf.fFmt~ 
t!f .tt~ ~~~Wfft/.ft!~ GB/T 19285: 

a) tlF mt~ :JP: ;fi ~Ji 1:1: f.fF mt J.\ it!. Ui: • ~ , ~it it!. mt .:P tt St 19'1 Ii~~~ :W: tt ~ , 3C mt tt :it!!. -I* :fC ~Me 1AI 
••~:nt!••~~~*-3Cf!itttjtg-f*:fe~mJAI~•~~mliiz{9.ffiB~3Cmttt.1&-f*:fe~~­
~~~~*~3Cm£ttj&-f*~~~~~~; 

b) Jiiz~;j{9.ffif.fFmt~, f.fFmt•, !t:it!!.*, it!. ~~~!t~ii~ttfm~?£-~ o 

6.3.2.3 m~•~*!lt 

w 1:1: fl iii&~ , s 11t ifil ~ • ~Hs il" 3Je. ~ • ¥;HtUfl ?t * , 1J mm ml ii~% M tif <£ tJt tt- lit m .::: :n ffi ~ m 
<£~:rt~ . ff!~trm:1!.:&.ff;{f.m~~t"i' ;~~irrm:>E iPJ ,J.!l!~~~M~~<Sl:11trr~3f~•~ .rou~m~~ 
ti\ ~ 1fE T9U {iL ft 0 

6.3.2.4 ::f' lil~i*l'tfii*!lt 

~'lfiijtiPJ, &ft ,J.!1!7*~:11!ff ~7f~tt!llJ, Tffl~:Ji!:~.ff1£~ Gl~flf:ii~ ~'lfilt*-f*l!!I ~, 1EW, ~ 
1f ~ti;{f.fe:~: 

~ •~m~r&:'lfilt~*~•~•EIW = ••~~•r&:•""F••**ffi~•~i&~-••m~m~ 
~~ ,tfm~>EiPJ .-tiltt.:111!.1*ttlll~n;m•it; 

b) <*±r&:11fitt~7f~tt~JJ! 13 :ff" : B3~<*±1*lf~~, 'lfili~>E iPJ ,'fl'Lft~J.!l!ff+H~~; 
c) ff't#tl8:1Jitt~7f~•~JJ! §:ff" : 'Wilt~~:it!!.r&::it!!.~·~~~.'\'rill~>EiPJ ,{llft;f1JJ.!1!1*•11l .~ 

5~•ft•~otf-aft:ill:i:j:l~tt&S; 

d) lff~r&:'fflll;;f'1f~-~~ 13 ;ff: 'lfitt~~-18:-~lff ~~~~:rt' 'tilt ~>E jPj '&~f:IJ:tm~ 
~~ ; 

e) t5.ffi~7f~~~JJ! 131f :.l&iiilt!~1JC~ft.JlS?.~~, 11ilt~jtiPJ ,'fl'LfLJ.!1!1*~~M~~lS?. .19'1*». 

~~~*··; 
f) iJt]j(l&:~3f~~~~ §1f :fiiI1* ,jiiJJ¥~til~tt~#t**"Wtt•fl~:lt.1f:itt~jt(iij ,{llft~J.!I! 

1*~~0 

6.3.3 ~Hmi9i~H!1Ul*~ 

6.3.3.1 -A!tJUJ< 

6.3.3.1.1 J.!l!.1&ml!ft11il!:7'H'Pl.m3f~.:«tt~~{9.m7'~Mt!R.1l~~~ .m¥~t"i'.:«fl•?)!IJ ,::f' Gt*#rlC 
tltt~&~~xm•~.~~~~•~•El~~~il"-T~mwfft~m~. 

6.3.3. 1.2 1fm.iA"{~~Jfltliiz~!liil"fliii&• i:j:i~~ltl -~ltlFll!~~t&tt~ 1~.t&iHl .!3l!~1;¥ o ,-OJ!ffl 
8 
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~~~~~~--~1I·~~&~.#m~••KRW~~~r••~•iaKR•awm. 

6.3.3.2 ~~Jliftm1Ui*jg 

6.3.3.2.1 5t~ff(t!R1i:t&t9:1'lHgfi!f ± :!l•t!Rttt9:1'!!1 • .9~n•m:m:r&•~. •:im~&t9:lUO'lf1*•tm•i!. 

6.3.3.2.2 5t~Jfiftfil7f:f£.~J;tfif{fi~.llit9!tl.W.~ 1. 4iJ~W:itlilZ~~7f~-~ . 

'f ilt~jjlj 
j! t!I! ~ !P lH!f Ni it ltf ~ 

l 2 3 4 

*fiE\.'filt .GBI-I~- GBI- Il ~ ~lE~~ 1f 
::f']f~ 

ii . ~ 11-10 ~ * .-1110 :flUfik\.1f ii 
0.1 1.0-1.2 1.8-2.0 

*•llll'l1ilt.~1:-tJi ~ *•1110~~l!!l 1f :ii:.~ 
::f'3f~ 

t\J!M~~1:-M~UUf 1f ili 
0.1 0.6-0.8 1.2-1.5 

GBl- IIl ~?Xil!li lE~~'lfil .GBl-N ~ ?X~ lE~E\. 

'tilt 
0.05 0.1 0.6-0.8 1.2-1.5 

GBl-V~• GB1-Vl~i:fi 1E~~1f il ,GB2 ~~ 
::f']f~ 

.1J'fili 
0.05 0.3 0.6-0.8 

GCl ~I~ 'If ii 0.1 0.5 1.0-1.2 1.8-2.0 

GC2 ~I~'filLGDl ~;IJ.GD2 ijt;IJ.1J 'fil 0.05 0.1 0.6-0.8 1.2-1.5 

GC3 aI~'filt ::f' 3f~ 0.05 0.3 0.6-0.8 

-"Ii~ M ~ :fUlitJijHt'lf ilt 0.05 0.1 0.6-0.8 1.2-1.5 

lt: ~~m~~$-::f' &A~'f~*~~~M3f~4H,3f~~~~~A*•~m~~ -

6.3.3.2.3 ±:!l1lftfilttt9:l!l 
±t1JfiftBi.ttt9:1'!!!-§fi!f ±:!l~:im .±JJll~m-*.«1t~.llit~&. w:im~& .±JJll pH m.±•~***· 

±ill*tkii.±JJll c1- *iit•$J:£~~13t •• M1J~1&~ GB/ T 19285-2014 ~l!f;tjj{ A. 

6.3.3.2.4 5t~D Jfif m1i:r&t9:?Jm 
-§1'55t~xw.•:m: -~-~·i! 'nmomw!l'.•1'!Ulltti~:iJ·i! ·•~Wfft1J~.!R. GB/ T 19285- 2014 ~ 

11t1~ c . #mll~~r~>Jt: 

~ m~*~•~~-ili~n•m~emB•i!; 
h) mBnmomJf:!l'.•?Jl9et .m•?Jl9•m~oo 12 -t-et~&•~J¥1l'. . 

6.3.3.2.5 'W:Jm~&•iJtl! 

m~7f:t£~~m~~~-~~~~m•~fl$~•:im~&. 
6.3.3.2.6 '}ff*j~Jfiftfilt9:~ 

'lf 1* 5'~ J(if tfil. l!I J3J! 13 § 15 : 
a) 5'~xw.•:m:: m•mJ5'~.l(iftfil ~&ft ,J(ift!ll.~Il'. -~~·; 
h) mo tm .rz: !Ito ?t tJT : :!In#~• tmtz: !Ito , m •l!I mo tBi. .rz: !Ito ?t $ < ~ ~ • ~~:I?';]~ ) • JJ Jt • ~-@. • ~ f.9 < ?t m 

~-~~·~?{.)-~~fl'. <fk~ -~~ -~®!) 0 Jfift!Rtz:!ftn?ttJTiiJ *=ffllJ.e.~fJ];tj7~)£1J~ '1].e.:tfrjfJ] 

;tJ7 ~~1J~ JR. A.2; 

~ *Jfift!RR~t9:iJtl!:-§ffi•t!R•!l'.~•tmoo~t9:i!,*•~·t!ll.M~~-:it-~~~~~~~-
*1t·~r•tBi.FmM~d~r~···~·····•gm~Jfift!ll.M~.@*=ffl~•J¥Jt~ 
oo~•l!!Jfiftm•~R ~ ,t9:l!J1J~.W. A.3. 'lf:itK•••'-1 ~d{lfK•••~motm.•~ 'iiJ * 
m~•J¥1l'.~oo~•l!!Jfift!RM~R~; 

~ ~Jfift!ll.R~t9:i!:m*=ffl*~~~-~FSMded&Fl!IS•tt*M•W:it•~#~~· 
tB!. ··~~>JtJR.j~Jfift!ll.R ~-~; 

9 
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e) :lfii JfSl * Jl~H!l! 18: .1!£ .itt fr 1f ill~ JJ 1¥1 • ~ , li\I -~ '1'f ii~ llii 12 -1'-a-t <ill1 ill ft 1¥1 .1¥ Ift • 

6.3.3.3 mM•~Ititug 

~:fft£.tJt.f!Urtti'1¥Jtr~m:fr7f~•~ ,137.r59~~•:tt .R -rt•~, w~•-mx••~~:i:.m 13: 
a) ~~xw.•:lf :$1..i'JtJL~lit~l¥JW:ft,m-m~~ ,.ifi1m~Ift -~~~; 

~ R~•l'l : $1.•11J•m1¥J~•8W~.--/f-~*·~·i'J~~-~T~m~~~$1.·M• 
911B$~~; 

cl -~~~x••~ :$1.~~~1¥1~~8~~~~~•ffm~•~.#~~~•••fIM•• 
Ill. A~alll1f•~ A.4. 

6.3.3 .4 ::t' 61. ~f!l:""F:i:ti*jg 

~~~*~""F:fft1:mm1¥Jv~•n*~•~.§r5ffm~•~•~8•m•11J•~§: 
~ ~m~•fil•~:•m~~~~•1f••~~~•*~•fil; 
b) •m•~ : $1.~~ Sl :~k~FT'lf:i'tt~W•m•fr•OOJ ,;jiOOJ1f•~ 6.3.3.3. 

6.3.3.5 ~ti~~xtl*ill 

6.3.3.5.1 ~!H~~~xt61•~~Jm JB/T 4730 ~SY 4109 ?JI.ff , -!li*fflM•~~SJl:i/f• . -tl!.ilT*ffl 

oo•a•a~~ilTl¥1X•x••~1f•. 
6.3.3.5.2 ~~~~x••~$1.~~jji:·i'J ,jl'lf ~•l'l~tli~. 3f~•l'JS{i'Ll¥J~··!k$1. lOO%x 
m•~.~~a-tttm~~T~••~•nxmttOOJ : 

a) ili1J~ ,:l(~r:p~f!i:Ct1¥1~1l~!k81(~ff;j~~ tJ 1¥1~-~!k; 

b) •~,~~a~ 1¥1 ~~•!k ; 
c) .~1L ff !fa tJt, ~.ff~ , ibj(:ff, lfiJ :¥:ill: ill i:i *-ill~ ~tl!k ~~ i!I 1¥1 ~-~~ ; 
d) ~iH~9{i'L, tll±~A±tldM-ti!Il¥J~·~!k; 

e) ;acw•~~~~ttl¥J~tttt~; 

0 ~·-~~~Ift~~~~~##l¥1~·~!k; 
~ •~A~8~ffl·{i'L~~m•M~l¥JX~~gM!k. 

7. 1 -Ai~* 

7. 1.1 ~~•m•~1C.r&~ ,$1.,&ff;j3f JlHUm~~1fil~T~fflWifl'< ~ Tf&HfJ\~T~fflWifl')IfF . ~ 

r~fflWifl'§f5tt~~fflttWifl',~~~IftW~.~8l*~T1f~:l<~W~~~~~~~~. 
7. 1.2 •m~~•-m•~1filt~§J1J .a~ta~llfl~lW3f .lil¥J~r~fflWifl'~ §. 

7. 1.3 Wifl'.f11.fl;J~'®Ht11~~T~ffl Wifl'/f~ ( §15~~mma~m£1. Jji~) , fiEifiJ~ffl·{IIB9~~ .;tr EB 
Wifl'm~~~l¥1tt*~~A~m.~r~fflWifl'A~~~F~~~m~~l¥1~T~fflWifl'/f~ill:fiW 
ifl'IfF.Wifl':Ct~~-~~~m~mfF~ma-t.~•-:etWifl'tJL~~UB9tt*~•A•~m~.#E* 
~m•W::tt~. 
7. 1.4 Wifl'IfFtliJRFn , Wifl' A.61 $1. tl:1Jl.~r~fflWifl':lll1§-. 
7.2 ~"1~JlH1Wift 

7.2.1 --~* 

7.2. 1.1 X>ttt ~~1!13, ~.&;tfilTfm~!:E H 2S ~Ji!ljJ!(ifiJJl .~~~#.J~l!llB~Mi:Ct 15 ~# .13.~!:E:Ct~Ji!Z 
jJ -~-~~~~fl :Xi:B9tl~~li a91fil ,$1. ~.ittfi'?filtttfl~ffltti>fifl'. 

10 
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7.2.1.2 U*l-~.fflttWffl"JJiZ:tEU*'4tt06~~a<J~lil!Lt ,3f JiHt~Jit?t -~ttlm~ ,JJ~tt06,*f~Bi~~ 
fit Wffl" ~I fl: • 
7.2.1.3 •:!!~ 71a~?&~1l-~ a<J'\fitU*l-~.fflttVJtffl" !A!. 1.2.2 ~ 7.2.3, rti:i!Jtf!E1r ~ a<J'\f:iiU*'4~.ffl 
ttWffl"~ m!ttl*~?l. 

7.2.2 iHiUfl~~ltA 

-ffU@U *l-~.ffl ttif=ffl" J.Ji 13 3f MU *4 ?J!tl tit , ~~fit!~~ ftfll: Ji!.~ 2 , ~ ~:1r ~Ji!. ut jj{ B. U *1-tt fro~ 
~JJiZmA~m~~~~ttiJJiZ~~a<J•~~ff. 

~ 2 jl] iit~~~lt· 

m'tf~m 

•ii!:#~ llil *'F {iL W: 
~amtr ~m~'tf 

i4Ull~1f lit *'F fl it 
1Uf !UU! 

1t~~?t7H1r 'IJ1* .J .J .J .J 2 

~*Il?t~ 
'lf1* .J .J .J .J 2 

1!¥-9 .J .J .J .J 2 

1f1* .J .J .J .J 3 

~11fl•T:il: 1!1-!t - .J .J .J 3 

Jf 1!1-!Jl .J .J .J .J 3 

'tf1* .J .J .J .J 3 

l'lit vm~ol!Pi.lr:toott *f.tt• - .J .J .J 3 

~lit Jf~tt· - .J .J .J 3 

~~1~HK - .J .J .J 3 

~filf!'i•?A 'lf1* .J .J .J .J 2 

111* .J .J .J .J 3 

J!lt V ~~O~i&!J!Pttr *f.tt• - .J .J .J 3 

:iw tt. li!:b Jf *f.tt• .J .J .J .J 3 

~~~rn: .J .J .J .J 3 

ifl!Jt~i;i!: Jkl.00 BA .J .J .J .J 1 

HIC ll!fT:il:• V1* .J .J .J .J 3 

1!1-tt .J .J .J .J 3 

sec •ii!:· .J .J .J .J 3 

A raJ Mill! 1' litd 1f1* .J .J .J .J 2 
:t¥!f• - .J .J .J 2 

Jf:t¥!t' .J .J .J .J 2 

~~~rn: .J .J .J .J 2 

~, ~r~~llil~~v~~*m•m~li!:~.rJtnn~tt~~lit.~li!:fi~~~~*Il*x~ • 

• *!2.l:liljl- . 

b ;e:'tfilt~m~o i:::, ~~.i'Jtfil'lit v m~o-Ott!!lrfli.lr-:twtt1'i;ii:. 

• ;e:vm:@rrJf-!tti:f:i~i'tit~;ff:t£, ~;;i:;.ra:n H1c ~sec ~lit. 

d *J.J!1'li!:fHt~~~1*~~m. 

7.2.3.1 it~.1£~~* 

*m~a<J~~Jit7tJJiZ~~~3-~s~JJlZ~* · ~3-~s~~~~JJiZa<J~~~~~~ifti~~~?l 

itr~ 3-~ s a<J , JJiZ~¥1J~~iftim:~a<J~~tr-?1£~*·=~$~tro~JEa<J .JJiZ~ilJ~~ft.m~*· ~ 
11 
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9=' (J(J~~il CEnw~ CEP=J.iiz ~!\H~ll~*t-Jit?tt1CA (l)~A (2) Jll:rrttn : 

CEuw = C + ~n + Cr + ~o + V +Cu~ Ni . ..... ... . .. . . . . .. . ... . . ( 1 ) 

Si Mn + Cu +Cr Ni Mo V 
C£Pcm = C + 30 + 20 + 60 +15+ }0 +SB ... ... ·· · ···· ···· · ( 2 ) 

7G~"$°:a• <ll•5tf'£> I Yo 

~ti c Mn p s v Ni Ti 

:Cil::kb :&::kb :Q;j\ Jilj;: :Q::k l'fl::k :Q:;k jjlj;: 

L175( A25) 0.21 0.60 - 0.030 0.030 - - -
L175(A25P) 0.21 0.80 0.045 0.080 0.030 - - -

L210( A) 0.22 0.90 - 0.030 0.030 - - -
L245(B) 0.28 1.20 - 0.030 0.030 c.d •·d d 

::£ L290(X42) 0.28 1.30 - 0.030 0.030 d d d 

!ii L320(X46) 0.28 1.40 - 0.030 0.030 d d d 

m L360(X52) 0.28 1.40 - 0.030 0.030 d d d 

tr L390( X56) 0.28· 1.40• - 0.030 0.030 d 4 d 

U 15C X60) 0.28· 1.40' - 0.030 0.030 I I I 

L450( X65) 0.28· 1.40· - 0.030 0.030 f f I 

U85( X70) 0.28· 1.40' - 0.030 0.030 f f I 

L555( X80) 0.09 1.85 - 0.022 0.005 0.06 0. 11 0.025 

L175(A25) 0.21 0.60 - 0.030 0.030 - - -
L1 75(A25P) 0.21 0.60 0.045 0.080 0.030 - - -

L210( A) 0.22 0.90 - 0.030 0.030 - - -

L245(B) 0.26 1.20 - 0.030 0.030 e.d Cod d 

t!I- L290(X42) 0.26 1.30 - 0.030 0.030 d d d 

it L320( X46) 0.26 1.40 - 0.030 0.030 d 4 • 
iA L360(X52) 0.26 1.40 - 0.030 0.030 d d 4 

tr L390( X56) 0.26 • 1.40 - 0.030 0.030 d d 4 

L41 5(X60) 0.26. 1.40 - 0.030 0.030 I I f 

L450(X65) 0.26· 1.45· - 0.030 0.030 I I I 

L485(X70) 0.26. 1.65' - 0.030 0.030 I I I 

L555( X80) 0.09 1.85 - 0.022 0.005 0.06 0. 11 0.025 

• i1::ktHCu) "$-it'10.50% dil:;k. (Ni)"$-:it'10.50% ,:Q:;k~ (Cr)"$" -Jit '1 0.50% ,:Q :;k~( Mo) "$-:fi190.15Yo. 

X'1 7" L360/X52 JH..l "FiHtt.~:«J.~UtbnA Cu ,Cr,Ni. 

b li!l{( C)"$-it: lt~~:Q:k~'ltit~~ 0.0 1% . j!~ ft.i/ftf ( Mn)-:3-itltAf.~Q:k l'l<.Jti ( Mn)"$-jt 1/i 0.05% .-OHltfi :mJ 
"F ll!l!.$1 :Xif=f L245/&:;;iHt!t ~L360/X52 Q:;k(l<Jtf (Mn)"$-it;;f'~iU1: l. 65Yo ;Xit=f L360/X52<iHtl<U85/ 

X70 B::k l'l<.Jfl ( Mn)-:3- Jit~~MH:t: l.75Yo ,j;f=f U85/X70 iHtl:Qj;:(l<Jtl (Mn)"$-it ;;f'~iB:t: 2.ooYo. 

• ~~:fitl>iSl ?I- ,t@ (Nb)1t.~ill<V>"$°1it:Z;f{l.@:~0.06Yo. 

d ~(Nb)"$" :1t ,ill(V)-:3-:it~tt (Ti)"$°:1tZ;f{l.@:~0.15 Yo. 

• ~~-tftb\O~ . 

I ~~~j tf}iS(~~ ,t@( Nb)1tit ,i/l (V)"$-jlf(!<ti;(Ti)1t:8:ZfU.@:~0.1 5Yo. 

12 
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iff~ 
fi:k :n;•*A <~a?tfO/% $~Ut•/%<!l:k) 

Cb Si Mn b p s v Nb Ti 1tf& CEllW CEp.,. 

L245R(BR) 0.24 0.40 1.20 0.025 0.01 5 < . 0.04 . 0.43 0.25 

L290 R( X42R) 0.24 0.40 1.20 0.025 0.015 0.06 0.05 0.04 . 0.43 0.25 

L245N(BN) 0.18 0.40 1.20 0.025 0.015 < . 0.04 . 0.43 0.25 

L290N( X42N) 0.24 0.40 1.20 0.025 0.015 0.06 0.05 0.04 . 0.43 0.25 

L320N(X46N) 0.24 0.40 1.40 0.025 0.015 0.07 0.05 0.04 '·· 0.43 0.25 
x L360(X52N) 0.24. 0.4.5 1.40 0.025 0.015 0.1 0 0.05 0.04 '·· 0.43 0.25 

!:l L390N(X56N) 0.24 0.4 5 1.40 0.025 0.015 0.101 0.05 0.04. d •• 0.43 0.25 

~ L41 5N( X60N) 0.241 0.4 51 1.401 0.025 0.015 0.101 0.051 0.041 •. b *!!UtJiSl 
~ L245Q(BQ) 0.18 0.45 1.40 0.025 0.015 0.05 0.05 0.04 . 0.43 0.25 

tt L290Q(X42Q) 0.18 0.4 5 1.40 0.025 0.015 0.05 0.05 0.04 . 0.43 0.25 

iff L290Q( X46Q) 0.18 0.4 5 1.40 0.025 0.015 0.05 0.05 0.04 . 0.43 0.25 

'if L320( X52Q) 0.18 0.45 1.50 0.025 0.015 0.05 0.05 0.04 . 0.43 0.25 

L360Q(X56Q) 0.18 0.45 I.SO 0.025 0.015 0.07 0.05 0.04 '·• 0.43 0.25 

L415Q( X60Q) 0.181 0.451 1.701 0.025 0.015 I I I b 0.43 0.25 

L450Q(X65Q) 0.181 0.451 1.701 0.025 0.015 I I I b 0.43 0.25 

L485Q(X70Q) 0.181 0.451 1.801 0.025 0.015 I I I b 0.43 0.25 

L555Q(X80Q) 0.181 0.451 1.901 0.025 0.015 I I I .. , *!mt'>iSl 
L245M(BM) 0.22 0.60 - 0.025 0.015 0.05 0.05 0.04 . 0.43 0.25 

L290M(X4.2M) 0.22 0.60 0.045 0.025 0.015 0.05 0.05 0.04 . 0.43 0.25 

L320M(X46M) 0.22 0.90 - 0.025 0.015 0.05 0.05 0.04 . 0.43 0.25 

L360M(X52M) 0.22 1.20 - 0.025 0.015 d 4 • . 0.43 0.25 

~ L390(X56M) 0.22 1.30 - 0.025 0.015 • 4 • . 0.43 0.25 

tt L415M(X60M) 0.121 1.40 - 0.025 0.015 I I I b 0.43 0.25 

iff L450M(X65M) 0.121 1.40 - 0.025 0.015 ' I I b 0.43 0.25 

1f L485M(X70M) 0.121 1.4.0 - 0.025 0.015 I I • b 0.43 0.25 

L555 M(X80M) 0.121 1.40 - 0.025 0.015 • I I i 0.43 0.25 

L625M( X90M) 0.121 1.45· - 0.020 0.010 I I I I 0.25 

L690M( XlOOM) 0.10 1.65• - 0.020 0.010 I I I ;., - 0.25 

L830M(Xl20M) 0.10 1.80 - 0.020 0.010 I I I j,, 0.25 

' *~f'ilb :SH!Tta:!P: .~J!j[>20.0mm {J<JxttiH.1 .~~1it{J<Jfbtl!liffil.iUIJ~-~. ~*il::k =f o.12Yo~Jfl CEnw, 

~*it1J,=filt~=f 0.12%~.IU CEPcm • 

b iJ!*at:tg.~{J<J:Qj;:~*•fo.t~ 0. 01% ' ft i'Ftl*:lt l:ti!~:Q:ktl*itilb 0.05% ' ~irU&~L245(B)@. 
~L360(X52) {J<Jtl*t;t:~Hi:M: 1.65% ;~=fiff~>L360( X52)@. <L485(X70){J<J;f:~iln 1. 75% ;M=fiff~ 
~L485(X70)@.~L555(X80) fJ<Jtl*il;f:~iln 2.00% ;MriM~>LS55(X80) fJ<JtI*•jf:~~-n 2.20Yo. 

• ~~;fit!J.iSl* ,t@(Nb)*:iHlliR(V)*itZ.~.@~0.06%. 
' l~HHft!J.iSl.9~ .tieCNb)°*1it ,iR(V)°*it~ttCTi)*:titZ.~liil~0.15%. 
• ~§Hft!J.iSl.9~ ,:Q;l;:~ CCu)*ft::l<l 0.05 Yo ,:Q;l;:tfHNi)*iil:::l<l 0.30%. :Q;k~ (Cr)°*it'-1 0.30%, :&:km (Mo) 

*•::l<l 0.15%. 
I ~~:tft'JoiS(* • 
I ~~:ff t!J.iSl* ,t@(Nb)*• '41!.(V)*il~tt(Ti)*JitZ.~tiil~0.15Yo. 
b ~.§};fiW.iSl*,:Q:k4A<Cu)*Jt::l<l o.o5Yo , :Q;l;:tl(Ni)*it::l<l o.5o% , Q;ki§CCr)*1it'1 o.50% ,:Q;A:m<Mo) 

*:fit'-1 o.5o%. 
; ~.§}:fft/}iSl.9~ , :Q;l;:iHCu)*1it'10.05% ,:Qj;:~(Ni)*fit::f9 l.OO% ,:Q:ki§ (Cr)*:lit'-1 0.50% ,:S::km (Mo) 

*:lt'-10.50%. 

' :Q;kiJl(8)*•'1 0.004%. 

13 
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:S:::k5C#*:Ji <Mlfit*~)/% ~~fi·/Yo<•::k) 
iii§~ 

c• Si Mn b p s v Nb Ti ;ltfm•·4 CEIJW CEP<-

L245NS(NS) 0.14 0.40 1.35 0.020 0.003· I I 0.04 I 0.36 0. 19b 

L290NS(X42NS) 0.14 0.40 1.35 0.020 0.003· 0.05 0.05 0.04 - 0.36 0.19• 

L320NS(X46NS) 0.14 0.40 1.40 0.020 0.003• 0.07 0.05 0.04 ' 0.38 0.20b 

~ L360NS(X52NS) 0.16 0.45 1.65 0.020 0.003• 0.10 0.05 0.04 I 0.43 0.22• 

9 L245QS<BQS) 0.14 0.40 1.35 0.020 0.003• 0.04 0.04 0.04 - 0.34 0.19h 

*1 L290QS(X42QS) 0.14 0.40 1.35 0.020 0.003• 0.04 0.04 0.04 - 0.34 0.19° 
f!I. 
~ 

L320N(X46QS) 0.15 0.45 1.40 0.020 0.003• 0.05 0.05 0.04 - 0.36 0.20• 

iff L360QS(X52QS) 0.1 6 0.45 1.65 0.020 0.003• 0.07 0.05 0.041 I 0.39 0.20• 

'If L390QSCX56QS) 0.16 0.45 1.65 0.020 0.003· 0.07 0.05 0.04 ' 0.40 0.21• 

U l 5QS(X60QS) 0.16 0.45 1.65 0.020 0.003· 0.08 0.05 0.04 ,.u 0.41 0.22h 

L450QS(X65QS) 0. 16 0.45 1.65 0.020 0.003' 0.09 0.05 0.06 ,,1.k 0.42 0.22• 

L485QS(X70QS) 0.1 6 0.45 1.65 0.020 0.003· 0.09 0.05 0.06 .... t.. 0.42 0.22• 

L245MS(BMS) 0.10 0.40 l.25 0.020 0.002· 0.04 0.04 0.04 - - 0.19 

L290MS(X42MS) 0.10 0.40 1.25 0.020 0.002· 0.04 0.04 0.04 - - 0.1 9 

f!I. 
L320MS(X46MS) 0.10 0.45 1.35 0.020 0.002· 0.05 0.05 0.04 - - 0.20 

~ L360MS(X52MS) 0.10 0.45 l.45 0.020 0.002· 0.05 0.06 0.04 - - 0.20 

iff L390MS(X56MS) 0.10 0.45 1.45 0.020 0.002· 0.06 0.08 0.04 I - 0.21 

'11 L415MS(X60MS) 0.10 0.45 1.45 0.020 0.002· 0.08 0.08 0.06 ,.1 - 0.21 

L450MSCX65MS) 0.10 0.45 1.60 0.020 0.002· 0.10 0.08 0.06 • • l.j - 0.22 

U85MS(X70MS) 0.10 0.45 l.60 0.020 0.002· 0.10 0.08 0.06 •·'·J - 0.22 

• ~USf'=~*~tfi-* , ift*:R::k=f 0.12%~.lti CEuw ,ift*•'l'=f~~=f 0.12%«!.lti CE,_. 

b ~*•!til~t'J<JQ::kii!*•fi"1l~ 0.01% ,ftiffti1"jlltl!~:Q::kti*•• 0.05% .:8:::J;:!tt:bo 0.20%. 

• Al-i~0.060% 1 N~0.012%; Al/N~2(~~il-tti1U')ili§~~0.l:JJ!iff ); Cu~0.35% C:Cm~JHJ}\Jt, Cu~0.10%); 

Ni~0.30% ;Cn:;;;;0.30%; Mo~0.15% ;&;;;0.000 5%. 

d ~1!i!1f:ff;f.t:lttlmiUJ(Ca)*fitt'J<J'Mlli'. T, ~jj ::tft1>\lt?'~ ,:tz1U~ S>0.001 5% .Y!tl Ca/~l.5. xit=f~9ifftf*1f!I.~ 
~tf~(Ca)*:itlilI~0.006%. 

• ~stifftft'J<J:Q::kil<S>*APJ!tt1Ju~ 0.008%, ifii..1i:Cm-*t1>~f!l.tfiiJjft~ 0.006%. ~=fit<S>*:it.7Jc~tU{t'J<J 
f!l.tf, iiJtlH'Ul~~il£t'J<J Ca/S. 

I ~7J1ftb~* ,t@(Nb>*A*1tR.<V)*•Z.*1@~0.06%. 

I t@(Nb)*:fit ,{R.(V)*:ltfnt((Ti)*JIZ.*1@~0.15%. 

b X<t=f~st~'i!f.:&Jtl«iiiJ.lft:bo 0.03%. 
1 :Cm-*t1>~.~(Mo)*11@~0.35% . 
1 1Ln*t1>\lt,~(Cr)1'° fl:J.i)Z~0.45%. 

k :tlll*tb~,.tlHCr)*ft.@~0.45%..li • <Ni)*itlilI~0.50 % • 

14 
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7.2.3.2 ~~IH!l~~* 

~M~m~~~~~B~fi~~m~~~~~~~~~ .~~~*m~~H~m~~~~~~~ 
Jf~7f~. 

1.2.3.3 :n~tttt~* 

7.2.3.3.1 tn:~~.lliahti~IBl.ll~* 

m~mN~~mmN~~*~sM~~m~~%~* ·~s~~~M~m~~%~~~~~~W­
~~~~r~s~.~~~~~~*~. ~~~~~~*~ ·~•*sM~~m~§~~~~m~~~ 
m~•rr~fi.XM~a•m~•~~tt~~•·~~~~-

~ 6 l'ilt3:ilfltttt~* 

~~ ii 1J' Ril JR SM If I MP a Jl1Mn:tltSM.!l/ MPa jl11'f!H~:$ A/Yo 

Q235 235 375 -

Q345 345 490 -

Ll75 175 315 27 

L210(A) 210 335 25 

L245(8) 245 415 21 

L290(X42) 290 415 21 

L320(X46) 320 435 20 

L360(X52) 360 460 19 

L390(X56) 390 490 18 

L415(X60) 415 520 17 

L450(X65) 450 535 17 

L485(X70) 485 570 16 

L555(X80) 555 625 15 

7.2.3.3.2 ITllHJJtt~* 

~~~tttt~~m~~1~~*·~~m~mm~~m~~~~1~ooz~ .~~~•~M~Q 

~~m§N~m~§~M~~6~m~.~~m§~~m~§N~r~~m~z~~.~~~~~m~ 

~~~~**~tt~~*·~~~·~v ~~O*mtt~~~WttM~~*~~~~~~~~~ 
lilJ ~. 

15 
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!lhl!Pil:i~/J 
TitiM!lM!it 
:99'1JJifii~/% 

ilU& 
f411H~~ D/mm f4'V~~~ D/mm 

~508 508-762 762-914 914-1 219 1 219-1 422 1422-2 134 508-2 134 

Ll75 27(20) 27(20) 40(30) 40(30) 40(30) 40(30) 

L210(A) 27(20) 27(20) 40(30) 40(30) 40(30) 40(30) 

L245(8) 27(20) 27(20) 40(30) 40(30) 40(30) 40(30) 

L290(X42) 27(20) 27(20) 40(30) 40(30) 40(30) 40(30) 

L320(X46) 27(20) 27(20) 40(30) 40(30) 40(30) 40(30) 

L360(X52) 27(20) 27(20) 40(30) 40(30) 40(30) 40(30) ~85 

L390(X56) 27(20) 27(20) 40(30) 40(30) 40(30) 40(30) 

U15(X60) 27(20) 27(20) 40(30) 40(30) 40(30) 40(30) 

L450(X65) 27(20) 27(20) 40(30) 40(30) 54(40) 54(40) 

L485(X70) 40(30) 40(30) 40(30) 40(30) 54(40) 68(50) 

L555(X80) 40(30) 40(30) 40(30) 40(30) 54(40) 68(50) 

~=··~~-~-~~-~ft~--
~=f-•W~.~w~~-~~~···~-~f.f.XR~V~~c~*tt~m~•·*·~~ 

-HJ#iMJ liil ~i.ltl!Il ,Yd4:"""f , 3 -t-iitf.f 1¥Jii1J' l!Pi:IHJJ ~~ff '1 40 J, Jfi-t-iitf.f t¥J Q1f. ?lfim w~~ff '1 
30 J 0 

7.2.3.3.3 ~lfI* 

~=f~fj~filift* HzS 991f~!Hf~ ,iffl(;;f'~S:i:l: 250HV10. 

7.2.3.4 ~!Ull~~i*tt~I* 

7.2 .3.4.1 mltlHfR (HIC)f;tfmI* 

'fJJ:# ~*t!-999tU~1£7fR<HIC)~J3t~~Pd.iY: tliJV& 8 •*. 

~ 8 mlt~7fRlHttt~I* 

m~ !lttel~tt lt.$/CSR !ltt*-lr lt.$/CLR 

Q235 - -
Q345 - -

Ll75 ~2 ~15 

L210(A) ~2 ~15 

L245(8) ~2 ~15 

L290(X42) ~2 ~15 

L320(X46) ~2 ~15 

L360(X52) ~2 ~15 

L390(X56) ~2 ~15 

L415(X60) ~2 ~1 5 

L450(X65) ~2 ~15 

L485(X70) ~2 ~15 

L555(X80) ~l ~10 

16 
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7.2 .3.4.2 m~Ht lta:tJ Jlift!R 1f Ii (SSC) tttt~* 

~1t~J.illj] •t!k7f ~ <SSC)~i'i\J.illffl 101il ~l:~::kifU~*~llE~ ~fU!t~ , t'.HW~~.IJ/J fti:J B9i'it 
f.f~Wl:~;ff!*JlSH:1: 0.1 mm 99~~. 

~# i:il:ff~jjtl m~~.fiE 

M-~m~ EE :h :Im I lit ff AJ?~~i:!l!jt;J .Atv:li!~M'~ 

m-fl'm~ EE:h :bu I i:il:ff AJ?~,_i:!l!fiil ,fil.l\i~ -1-iflitv:f&:Mi:!l!~i!!B!'I 

t'Al~m~ EE:h :bu I i:il:ff AJ?~Mi:!l!t'AJ.1-•d~~Atv:t&:~•~i!!B!'I 

i»•~~.f*m~ 
*itii:i!:#;ft!W.S!!K 

A:V?~~-t'AJ .~~i*f&:~J31! 
({gt81;!i!.~;ftl~~~!K) 

ii•~~m~ 
~r/ii:il:ff;ftl:f:!i!.~ [[ 

WttA~t'Al~m~••·*••ii•t'Al«m~ 
(i!!tli*i!tt;ftl~~~liD 

l!!liJl:m.~ I 
EE:IJ1JDii:il:*F ,*:ii[iit#;ftl*i!tt!K 

~1!!1:91:$, •l!!liJl:Pa<Jm~ 
<i!!t8:f:!i!.~jftl~~~!K) 

l!!liJl:m~ II 
EE:h:bU.Ii:il:*F, ~r/ii:il:ff ;ftl:f:!i!.tif !K 

al!!liJl:P. •1!!1:91:$a<Jm~ 
<§t8*i!~;ftl~~~l2D 

7.3.1 ~JlH'i!fi 

~~~JlW~~fflf~1*~~-M~~MB9~~~~m~~~B9W~. 

7.3.2 liM®:• 

~••s•B9•~~fi•~~•*·~lilZ~•~-r•~ = 
a) •MB9~~ -R"t~Uzft ; 

b) ~~~m~B9JLfiiJ%~~R-t ; 

c) tf$J-B9 1t~J&?t,JJ~~$T~HJJ.lltt~ft:M ; 

d) 7*§1:~.f.;j. 

7.3.3 1*~~~~jij~51.lftWfiS 

7.3.3.1 -Ai~* 

1*~~-M~~~JlW~~--1*~~•M•~~K~ffl1*~~-MB9~~m~~~ . J.ill~~m 

ff:.~ r ~f4: = 

~ 1*~~•M~•t!k-•MrrM•m~mm%.r&; 
b) tt*l-~tt 6!.M- ,# .§.*ili~tt*l-tt~~1t».~1t~ Jti:J ; 

c) •M1*ff~~~~J¥B9 20%~80%.ZIBJ ; 
17 
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~ •~~i~mili~•x~••w•~•~••~; 
e) xf!l'l.Hmtt3t~..5jJ.illjJ~ift; 

0 :;J'~~J~~~f.ij '~~~ffi-~f.ij. 

7.3.3.2 ltl-i* ~3H~!l~l!l\tfii~~~lli¥~ 

7.3.3.2. 1 ~tf ~f). *-1-Mutt¥JM~El9" ·*m•--f*lR~•~1fift'1*"5!lllW#i:1ft!. lJ:1ft!?t-:h 
t!t.llt!!ll3'r.1¥J 31-~~.~!Ui~~f!Wt¥J.7"Cmtt&1Jift~Jti$filt¥J~3J(:~~-~,.::.~-=:~ . 

7.3.3.2.2 -~"W#i.fil C.1.1. 

7.3.3.2.3 =~v"f#i.fil C.1.2. 

7.3.3.2.4 =:~v11It*m:ffllli5G?t1rr:1f~.*Wtriitt.ft-lfiitt~m"F?IJ;f'§J.ill9c~?lJillJ: 

a) i'ttt&J!li1Ultl: -~~1¥1 Mises ~~J.iiZjJ :;J'@:l::11ftf"t¥J 1ffi JIUIJt; 
b) mtttht!lli~~9c~?l!iltl :·~~1¥1 Mises ~~gz}J:;J'it:i::11Jttl¥Jtil:i.tr51/l ; 

c) mtt9c~?f£Jillj :-~~1¥1 Mises ~~J.illjJ:;J'@:l::11Jttl¥JJEf ftiim.~. 

7.3.3.3 msf1=Jfti*~~~1fiijlJ~~llV¥~ 

~1f~:fr;(p:ff $1-a~El9"<.fil00 3), :tm•~zfEil 1¥J;f'§~t'Itlti..@. "F?UtE-~# ,Ji!tlfF-:R•- -f*lR• 
~~lll! • .:SJillJ ,J.iiZrJ(;f'§XfFJti-f*~•~W#j ,.fil C.2: 

a) ;f'§ ~. ~ z. fiij 1¥1 :Pf rPJ ff:! ; m..@.it ( 3) 

; > 360./o/ D 

b) ;f'§~-~Z.IBJl¥J~IPJJBJBE s ti..@.it(4) 

itift: 
o -tfjft~JJ ,$fil-:h?i*=(mm); 
D -1f1tH'~:f£, •W.-:R it* (mm). 

s > 2.0../f58 

a - -

.. .... .... ................... . ( 3 ) 

•. ••• ...• .. . ··· •• · •..•...•• ••• ( 4 ) 

l ....__I _L~_J_.'t _k::_ 2 _;a_· 1--=-.---+-+li 

7.3.4 *~~1fii£f.JjlJ*~llW~ 

7. 3. 4. 1 ~ Jti -T ~ ?'HliH.f #11't .ffi • i!Hll ffii .F ~ x ilJ -tti ® * i1J -tti l!!l I!§ 1¥1 ill! :.t.m ~ Jlfi tr :ii 1¥1 ~J ~di J.t W {ij 
}ft!. 

18 



J§L fii1 a-t Tiil ..IE !;,( r ~flt : 
a) *alnl~:Jfb~:k=fWili:~~a 6% 89!!!1~; 

b) ~~ilJJtt ~JF,* ii*lfH}.{l.fJ'~tt~~-A:.&~-A:~lnl; 

~ •M~.&~m~~•xx~•oo•M•~••M; 
d) x~~~tt~:Jfb.!3J§L.7J~r:p; 

~ ·-~~.&M~~~~~MmZ*89~m~•M; 
o ~*~~93'~fiif, 191~ ?lfinr~fiif . 

~~~~if :£E !!!IM a-t , J§L* I& eiHI! a. 

GB/T 30582-2014 

7. 3 .4 .2 xt.I ~!!!I~ W#i i'iJ * .FIHifr J§L ~ ?ft~U *11 ~ =f !!!I M •If ?l !ruJ • '.§'. tt ** JfJ £ =f !!!IM• It ?lJilU ; 
~ Will !!!I MR. -.f ti: ii Jt:.JE a-t , 11: * JfJ £ =f J§L ~ ?l!ruJ : 

a) ~=f!!!IM•tt?tJilU 

Wili:!!!IM•Il~J§LSMWili:*a896%. ~!!!IM•ttmu*a896%1J;f"J§L*•••···~jruJ 
J§L*•~WllKl:~-·-

b) £-T fj)z~11£!iltl 

•ili:!!!I ~~89J§L~~J§LSM 0.06 ,JA!. 0.1. 
7.3.4.3 *~1~!!!1M'ifil!89~J~d!lt~Y:#i.!A!. 0.2. 

7.4 ::t' ~*ffril±tkUXJ.19t1fmgc~ilf ~ 

~ ~~#r~:itM~~~-ilt~~W~:l!X>tW~M~89tt~~~<JJi.9:!.,I~ ,PF:fl~) ,ij.lc~~~ ,.M 
Jitf§?t;flf ,~3'&'.m5t:~tl$f ,~~~~Ctt~ ,jY!~.!3il!{t~) ,!§Lj]Jt;f!T ,~'~89~~.!3tf-~ ·*~11-*:f,j?ft 

89~~MW~M~89~~tt~rr~~?t:f1T~W~. 

ttM~~~#r~~~~·ili:~~tt~89~~w~~t1JA!.m~E. 

7.5 i!l~~H~BiillJ 

7.5.1 -Ai~* 

7.5.1. l ~ J§LJfJ-*:f,j1!£89~~f9ti~'lfil!89~~.~LW:iff"it, J§Lll~~fih9:4It3(~tt*~m TSG 07003, 
TSG 07004 89~~.*~fiuJjjf~89"1~;(f-iftr89-~. 
7.5.1.2 JliH!R;(f-iftrJjjfTJ!lli'iJ~~JfJ TSG 07003, TSG 07004r:f89tl-~:/Jr!d-*~1ir:f 89Jjjfltnr!. {tJfJ 
-*tijllr:f 89:/J~a-t, ~~Hi~~7ffZR.\~it1J'r 16 ~a-t .11'.~JfJJtg~Mt!ll~J~ ;(f1flrJjjf~:/Jr!df.U$Ja\' 

t!llltJ~;(f1fP'Jjjf~:/JJ1,tf-1Hi~~~-~89~1~%1t .~r:p 89f!u1,fiffl~1'.71f:l1!89~1:!1l~~;(fifP; ~~ 

~~~7f¥ZR.\tt~:krd~r16~a-t.11:~JfJ~fi~tt~~rr~~%1fP'Jjjf~. 

7.5.2 ~$JJat!Bjlj*~$Bijlj 

7.5.2. 1 lt1ffi~$J-t!BJl.!~~$Bijg 

1t'lf ~Jtg~Ja\'t!P.JtJ~%1flr*JfJ~J¥71~fiJjjf lJM, ~.1¥ r! :1!£-T**Hli ~~#, ~ ~4 ~.1¥ ,~ Jl41Yl~ 
~•R.-.t ,JjjfWJJa\'t!lli!.$~.&~~tr.11it.$#itl-tf-1Hi~89:lfl1J,~JJ . Jjjf~MWJA!. F.l. 

7.5.2.2 i!f~ ,=.i1~$J·t!B~*~$Bii9 

~~ ,;:::jii~'lfilt5G#j!g~Ja\'t!P,Jtj~;(f1flr*JfJ:lil:kfti.!f IfF.ffijJ (MA WP):/Jr!~rrJjjf~ ,]A!. F.2. 
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7.5.3 ~mlKrt!RJIJ~~fi;fji jq 

7.5.3.1 l Uf ii~mlAlrt!RJIJ~~l?iiEil!I 

H11~~$M~~~~1i1r*ffl~~~il!fi~M.H~~~$-1:!11.~~~-~~~~1i'trtt~~~z 

~tE=f~~~Nlt R, l'fJ~{ji~~ . ~.W. F.l. 

7.5.3.2 •~,.=:m~mJ•tS~~;t;tirEiill 

~~ , ,?:)fil~tfill:5t#~$JAH.!il~~~1i'tr*ffl MAWP :/J~l1tfiBi~ ,.W. F.2. 

7. 5. 4 ti ffHJC i.t Kr t!R '1 ~ ~ l?ii Ei jg 

~~1&:&7frl~f.{fit:;k=f~~=f 16 ~fJifE:ilt!ffl*:/Ji*, :!IOMH1ill~JJ~t!J:JE¥1J:fil1J,J'l>Jt~JJ , !!P 
iA'1ffit'fjfj~*f1i);9 0, tt~l:.t~.W. F.3. 

8.1 --~* 

8. 1. 1 ?Hfil ~~ n ~ .g. =f~ffl ~f tft 71: I& .6 , ~ .x;tiil!JtMf4 l!r 'if ili 18: & l1t rr ?H~l ~ ~ .g. W tft , '1 $11 )£~ill 

?H~! ~ filJ I! l'fJ ~ l~IHi ~-fl< M • 
8. 1.2 :l£?~m~~~lil'fftm*i:p~r9H1e-vt.m~J!L r~~~ a M. ~::ti'IJill:?H&t~filJl!fJif ~19n1e~~ 
m~ . 

8. 1 . 3 (OJ ili ~ ~ m hi~ ~.s ' ~ .x;t. ill l'fJ f.{ M 5Jf *l-l1t IT]! tr ' * Ef:J .g. T ~ .m i>l' tft m fl;) M. :ii il! IT jXl, Iii 
-Mi.f#i . ;!(:~*~.A '}Jifi~ffli!iCif'Fi:f:i. 

8.2 ~Hlil0i"~~iiJZtft 

8.2.1 ?Hfli~~.g.v-p:tft~ :~IHt::h ~ r 41-~• : 

a) I. : 11iti~~ll"fit~.g.;(:f .*7*~~t~?tJ'l>Jt' t.W ..liH~tt5k#rtE 6 •l'fJ~~.mJAA P3 ·~~ 
~.m ; 

b) 2 •: ffm~~l!r:a~.g. i:f~7*~~t~?tJ'l>Jt .mmo~~ir ~~~itrili*~.ff:££~.@~~*1f 
.*~M~t~XEl'fJfilJili~~~ , ~.g.=fiif!fflWtft .~~'1t.W..lEiitt*#rtE 3 •-6 •l'fJ~~..mi 
:W:l~tm~~~.m; 

c) 3 •: fi'ilt~~l!r:fit~.g.1:f~7*~~~11EJ'l>Jt ,fill&ift!l1.~tp ~~~fflll*~.ff:tE~@~~.g.;(:f 
~~M.+1l~?tl'fJfilJM~~~ .~*=fiit!fflWtft .~~'1~..lEiitt*#r:££ i •-3 •~~mi AA 
~tE~~l'fJ*#r:!i:~~.m; 

d) 4 ~ :1'.ritt~~~~m~~~Fi!: .~•tlli..IEiittJ'l>Jt, 11f:i1!~fm~~jgfi .~.m•tL&3LllP*~ 

8.2.2 ~~~tp ~~Wtft~•-fl<M GB/ T 19285 ~Ht. 
8. 2. 3 11 ill* i*Wtft~. -fl< M • • * !t l'fJ 1iil ~ m {£ -Wtft '*·~~IUltl :!!Or : 

a) ~.g.=f~ffll\f-tftfm~~{if!ffl 6 ·~J:(~ 6 •>l'fJ,'l!fi11*~1'tft~9'1 l •; 
~ ~~=f~fflWtft6·~-~~iit!ffll'fJ , 'lfili*•Wfft•9'12• ; 
~ ~.g.=f~JffWtft3·~·~~~ffll'fJ,.ili*•Wfft•9'139 ; 
d) fftl:x?*)fill:i:!<~W-)E l'fJ~HYI~~~, 1rili*•Wtft~9'1 4 9. 

a.2.4 trill?~m~~-frWffl"~•-fl<liM1:!11.~tr ~~Wtft, 1fitt*•v11ft~t11l!:rrW• , .w_;ti{ io. 
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Wfft~~ 1 
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8.3 9~t!Jl~~~WiftmiS-~*R.fciJJR~Hlni~ 

8.3.1 9~tm~~~i¥iftmiS-~* 

8.3. 1. 1 m iS-1*.! ?1;. mz~~-Eir.s ~ r I*.!~= 

a) J.'_9! § M:l5C.; 

'tritt*i*Wfft~~ 

2 

2 

2 

3 

3 

3 

3 

3 

3 

4 

b) ltMi&~ :mlfar~i$V!Jjf£M*ll: ,j:tt;r§.l1Jif:f!ij1f~~Yl;f Jf 1¥Jf.£M; 
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4 

4 

4 

4 

4 

c) titEfe: l~JJ.HR : iJt f!ij ~JhR 1¥1 ~ M , 00 ~ 13 ij'f il! :!! ~ff tE5'H:ii! -f% fe: ~ , ~ 1R:i1~ s:f f90~1¥1 jt f1Fi 

~~~HY!-mte:~-mmzti:m~"*~; 

d) JXl. ~W#i : -§, m J!JT~ M 1¥J-V"¥fftltj ?fE ':E ~ 1¥1 .m'Uiim ,@.lk itf ~ t"¥#i M ~ ; 
e) 5'~ 191-f% ~ lJi : -Ei ~ ~ lJi 1¥1 If ilt rg:@: , ~ JJi 1¥1 a1 fEi1 , ~ lJi a1 1¥1 Pf JJi ~ {4 , ~JfJ 1¥1 tt * 1f r:! .!3 i~Ai , 

~~·J.'.9!~1Jil¥JM~; 

D ~~~JfJWift :-Eif.Silfiftl¥J~M~#,Wift:i1~91kl¥JJ!Jf1f•J.'.9!Wift•Rlk•J.'.9!WfftM~; 
g) ~~Wift :1~J.f.SWiftl¥J:i1~··; 

h) •~m~ :itf:JfJ••, r?i:~Hi 13 m; ~1f~~~>Jt1tr.fi6ll:JJI!E11 .&.oof90~~m:.fi~:i:Yl:tf*llk 
~££~.ff 1¥1 m :Ms. 

8.3.1.2 ~JJi.!3WfftifFM:5RJ~ .~JJitltfAJ-~&.tE 30-t-IfF13 l*J Iii A3i1!r ,jC#~JfJ•fi'lrf AIEJ:J 

'filt!t*~~. 
8.3.1.3 ~JJiWiftM~m1!r&.~1f t!ff$fJ, iii.ff< ,1tf:1l~~Affl ~¥, 1tt1l.Affl '1~JJitltfAJ 1¥1 :E~f!J.jff A 
9l :tf fl tt 1¥1 tt * f!J. jff A • 
8. 3. 1.4 JXl. ~ -N W#i t1i 1!r 1i: tE (ii] i!f 6ll: JJI! m ht~ ~J§" 1'! J!lt Iii A , .*fF '1~JJii.if'.ifttli1!r 1¥1 l!fH4 • 

8. 3. 2. 1 ~JfJ !fl fi'l&. M ~ JJii.5¥ ift ~ lJ,\! 1¥1 (ii] l~Bl!: .ff~ JJI! • 
8.3.2.2 (iiJJ!~JJI!nt:.&i§f.SM'filtl¥J£t~~tUf' 1k 'f~IfF. 

8.3.2.3 'filt*-f*l¥3£t~, -ey ~Jfj~~l¥.J;IJO~f6J~)fr:!,~~:kl¥J~~:M~1~~~tt* • .'.§:ft)t~Jf.1~ 
~:k1¥.Jjl~:.f,t~..j.1~51tt*· 
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llfi ~ A 

< ~mf!llfim) 

•m~~~~~~:n~»A~~~~~ 

A.1. 1 ±illff(tmtt~it!Pm !3 §1JS ±:!lmt:it!! ,±:!fl f:@.1!11$, '\fill! r:g w:, 1A1t:iimt f:@.w ,±:!fl pH m, ±:!I* 

}j($,±:!l*tt'.il: ,±ill c1- *iil~~Jifl9lll~ .~fH.@'lf ~89.JXI.~~~ ·** A.1 z~~iJ!PJ! §lit~~ 
lt~J. 

± :!l!Mt!R tt .tU!PJi 13 

'fin~~ JXl.~l1'~ ±:!I ±:!I 'lU!! $({ti£lj1, ±ill ±:!I ±:!I ±:!I c1-

mi:t& ~il$ ~{}L it! {}L pH {i *** -:ttk:i: -:tit 

itli JXI.~ ~$ ~$ ~$ ~$ ~$ ~$ ~tfS ~$ 

~Ao\. 'It ilt 
~ifljJXI.~ ~$ ~$ ~$ 50% 50% 50% 50% 50% 

cp JXI.~ ~'BIS ~$ ~$ 20% 20% 20% 20% 20% 

~JXI.~ ~$ ~$ ~$ - - - - -
ift JXI.~ ~$ ~tfS ~'BIS ~$ ~$ ~$ ~$ ~$ 

GAl fU~1!1!'i'il! 
~~JXI.~ ~$ ~$ ~$ 50% 50% 50% 50% 50% 

cp JXI.~ ~$ ~$ ~$ - - - - -
~.rxt~ so% 50% 50% - - - - -
ii'i JXI.~ ~$ ~$ ~$ ~$ ~tl5 ~'BIS ~$ ~$ 

GA2 ~~1!1!'1ti1l 
~ii'iJXI.~ ~$ ~$ ~$ 20% 20% 20% 20% 20% 

cp JXI.~ ~$ ~$ ~$ - - - - -

~JXI.~ 20% 20% 20% - - - - -

iflj JXI.~ ~$ ~$ ~$ ~$ ~$ ~$ ~$ ~'BIS 

4X '* M IE* •tt ti!i ~1.fi.rxt~ ~$ ~$ ~$ 20% 20% 20% 20% 20% 

~-1!1!Ao\.Vi1l cp JXI.~ ~$ ~'BIS ~'BIS - - - - -

~JXI.~ ~$ ~'BIS ~$ - - - - -

ji'fj JXI.~ ~$ ~'BIS ~$ ~$ ~$ ~$ ~$ ~$ 

~-MIE4X'*ti!i ~i\tJXI.~ ~$ ~$ ~$ 20% 20% 20% 20% 20% 

$-1!1!~Vilt cp JXI.~ ~'BIS ~$ ~$ - - - - -

~.rxt~ 50% 50% 50% - - - - -

ii'iJXl~ ~$ ~$ ~$ ~$ ~tl5 ~$ ~$ ~$ 

l(!#MIE~•M ~ii'iJXI.~ ~$ ~$ ~$ - - - - -

~~111! Ao\. trill cp JXI.~ ~$ ~$ ~$ - - - - -

1itJXI.~ 20% 20% 20% - - - - -

ii'i JXI.* ~$ ~$ ~$ ~$ ~$ ~$ ~$ ~$ 

GBl- I ~~LGBl- II~ ~ii'iJXt~ ~$ ~$ ~$ 50% 50% 50% 50% 50% 

~Ao\. Witt cpJXt~ ~$ ~$ ~$ 20% 20% 20% 20% 20% 

1itJXI.~ ~$ ~$ ~$ - - - - -
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* A.1 (~) 

±J.11101! t':Utll JJ! El 
ttilt~m Ji<l.lli~Ul ±J.I ±J.I ff Jlk «{ti£~ ±.!I ±.ti ±.!I ±.I.I c1-

MlJ!k lt!.1!11.$ rt! {:il rt! {:il pH U'i *** *it• *ft 
iti JiCl.lli 3t$ 3t$ 3t$ 3t• 3t• 3ttl!S 3ttl!S 3t$ 

GBl- ffi Ul~Ai{.tfill 
~;e; Ji<l.lli 3t$ 3t$ 3t$ SO% SO% SO% SO% so% 

tj:t JiC1.lli 3t$ 3t$ 3t• - - - -

-11£JXI. ~ so% SO% so% - - - - -
if{ JiCl. Iii 3t$ 3t$ 3t!JS 3tl!fl 3t1!!! 3t$ 3t$ 3t$ 

GBI-NUl ,GBl- VUl, ~-Ji<l.lli 3t$ 3ttfli 3t'BiS 20% 20% 20% 20% 20% 

GBl-VI Ul~.tt 'lf ilt tj:t Ji<l.lli SO% so% SO% - - - - -
-11£JiC1.lli 20% 20% 20% - - - - -
ilt Ji<l. Iii 3t$ 3t$ 3tlll! 3tlll! ~$ ~$ ~$ ~$ 

GB2 Ul~.1J'lfil 
~1'JiC1.lli 3t$ ~$ ~- 20% 20% 20% 20% 20% 

tj:t Ji<l.lli so% so.Yo so% - - -
-11£JiC1.lli 20% 20% 20% - - - - -

• Ji<l.lli H ~$ ~$ 3t• 3t!I! H ~{!J 3tl!J 

~tliJiCl.lli 3tl!J ~!II 3tl!J so.Yo so% so Yo so% 50% 
CCI UlI.!liVill 

20% 20% 20% 20% !fl Ji<l.lli 3t$ 3t$ ~$ 20% 

-11£JiC1.lli 3t$ ~{!J 3tf!IS - - - -

;e; Ji<l.lli 3t$ 3t$ 3t$ 3ttil ~- 3t$ 3tl!J 3t1!!! 

~~JXl.lii 3tf!IS ~!II ~$ 20% 20% 20% 20% 20% 
GC2 UlI.\lk 'lf itt 

tj:t Ji<l.lli ~$ ~$ ~$ - - - - -

-11£ Ji<l. l!.t so% 50% 50% - - - - -
t!i JXl.lli 3tf!IS ~$ 3tf!IS 50% so% 50% so.Yo 50% 

~~Ji<l.lli ~$ ~$ ~$ - - - - -
GC3 Ul I.!li ff ill 

!fl Ji<l. Iii ~f!IS ~$ ~{!J - - - - -
-11£JiC1.lli - - - - - - - -
jf{Ji<l.lfi 3t$ ~$ ~- 3tt!S 3t!I! 3t$ 3t$ 3t$ 

~-JiCl.lli 3tf!IS 3t$ ~$ 20% 20% 20% 20% 20% 
G 01 Ul ;ti jJ 'ff ill 

!fl Ji<l.lli ~$ ~$ ~$ - - - - -

-11£JiC1.lli 50% SO% 50% - - - - -

•Ji<l.lli 3t$ 3tt!S 3t!I! 50% 5oYo 5oYo 50% so Yo 

~- Ji<l.lli 3tl!J 3t$ 3tt!S 20% 20% 20% 20% 20% 
GD2 Ul;f.J.1JV:il 

tj:t Ji<l.lli ~$ 3t'lllS ~$ - - - - -
-11£JiC1. Iii - - - - - - - -

tt1: 3tl!Jm•~*~•11~•fi±J.1J#•tt•~·•tf:tI~~Am@Uff~~~~-fi±J.IMi21itt•~~I 
7}~ . 

tt 2: ~:ffUJ#i21lfflttll<t .mzttt:tm±J.1$ti21ltt••. 
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A.1.2 ~~ ~M~:::f'7f~~i~H~imlH*~lSL~IH~1fil~:::f'7f~~iJ!il .ttt~ A.2~~~~~13.&~~ ltf9iJ. 

* A.2 ~Hn fl Jif *ilJ~ l§UtJ*ilHI: {§ti 

·"*~~::;f'7f ~*· it m ,'<i :::F * ~ * • 
'lilt~~ JXI.*~~ 

~rmit!l!li~O.£~ 3°aJli it-&• fl~ 11: Dtt it-&• fl~ 

~JXl.lli 100% 100% 30% 

t!lifllJXI.* 100% 100% -

•"t'lfilt 
if JXl.l!i 100% 100% -

ilf;JXI.~ 50% 100% -

il'fiJXI.* 100% 100% 30% 

t!l i*i JXl. lli 100% 100% -
GAl t:.l•7111'1ilt 

if JXl.l!i so% 100% -
fQiJXl.lfi 20% 100% -

1V JXl.l!i 100% 100% 30% 

t!lil'fi JXI.~ 100% 100% -
GA2 ~-7111'l'filt 

if LXl.lli 100% 100% -

fQi LXl.lli 20% 100% -
ii'{ JXl.l!i 100% 100% 30% 

~.g-1/i Ii*. tt 1li t!l~ JXllli 100% 100% -

1fHl1~ ~"'('Ill if JXl. lli 50% 100% -

fQiJXl.* 20% 100% -

i1'fi JXl.l!i 100% 100% 30% 

11Ut 1li ~ ~ .g-1/i t!l if6 JXl. Iii 100% 100% -

~-7111A!\. 'tfi1t if JXl.lli 50% 100% -

fQi,IXl.* 20% 100% -

iii JXl. l!i 100% 100% 30% 

-'¥!.# 1li ~11Ht 1li t!l i1'fi JXl. lli 100% 100% -
~~7111~'\filt if JXl.* 20% 100% -

~.IXl.* - 100% -
iii JXl.lli 100% 100% 30% 

GBl-I~ ,GBl- II~ tflil'fi.IXl.* 100% 100% -

~~'lit!: if JXl.l!i 100% 100% -
MJXl.l!i 50% 100% -
ii'{ JXl.lli 100% 100% 30% 

t!lil'fi .!Xllli 
GBl- ill ~~~'lfilt 

100% 100% -

* JXl.lli 50% 100% -
fQiJXI.* 50% 100% -
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• A.2 (~) 

•f*~~.::.f':Jf 12~- •m.~4':JFt!.fi8f 
'lf:il~m .fiCl.111~~ 

~ fAt rt! tiU'OU! '.!'t:fAtrt!~~SI'.~ ll:?it rt!~~ ir ~ 

jQj JXl.l'i 100.% 100.% 30.% 

GBl-N~LGBl-V~. ttiffi .IXl.l'i 100.% 100.% -
GBI-111 ~-~Vilt r:f:t.fiCl.111 so.Yo 100.% -

~.fiCl.l'i 20.% 100.% -

itli .fiCl.l!i 100.Yo 100.% 30.% 

ttitli.fiCl.111 100.% 100.% -
GBZ ~~.711filt 

r:f:t .fiCl.111 so.Yo 100% -

~.IXI.~ 20.% 100.% -

1'.IXl.111 100.% 100% 30.% 

tt1' .IXl.111 100 .% 100.Yo -
GCl ~I.ilk 'If ilt 

r:f:t .IXl.l'i 100.% 100 .Yo -
~.fiCl.111 so.Yo 100.Yo -

if5.fiCl.111 100 .Yo 100.Yo 30.% 

~il'{.fiCl.111 100.% 100% -
GC2 ~I~ 'l'f :ilt 

r:f:t .IXl.l'i so.Yo 100.% -

~.IXl.111 20Yo 100.% -

1'i.IXl.111 100.% 100.% 30.% 

~itli.fiCl.lli 100.% 100% -
GC3 ~I.ilk ff ill 

r:f:t .IXl.111 20.% t oo.Yo -

~.IXl.l'i 100.Yo -

jffj .IXl.l'i 100.Yo 100.Yo 30.% 

~1'Pl.lli 100.Yo ioo.Yo -
GDl ~~JJ'l'f:il 

r:f:t.IXl.11~ so.Yo 100.Yo -

~JXJ.lli 20.% 100.% -

jl'fJ .IXl.111 100.Yo 100.Yo 30.% 

~-.IXl.l'i 100.% 100.Yo -
GD2 ~~tJ'l'f:il 

r:f:t JXJ.111 20.% 100.% -

~JXJ.111 - 100% -

~:~~~~-~~~*ff~~~~~*~~~. 
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f'4?81Ji~ 

• 
fi**I£• 

fi** 
!A** 
~~8 

')}( 

A.3. 1 9~ J1 t!i!™tft!if ~~· 

?ili~Mt!l!.F~Fo ,J.i5Z:ii!fi?~Mt!l!.~~~it. 

A. 3. 2 9~ JI t!1! ~.!ft~ JI t!1! im iHe jlJ A 

A.3.2. 1 ~tt7! 

;E~~* 

FeO 

Fez01 

Fe30• 

FeS 

Fe(OH)z 

FeC03 

*JfHWJf!tti!fft~-F R, ~?t~~~ JH1*tt, 7'W~Mt!l!.18:~~im if~Fo, ~iiiJOtl~JlJ:ftll*m;$B9 
l*Jl. 

A.3.2.2 .ilifi!ii.t7! 

*mm~~~J¥~~fil~~~~. ~~~~~~~~~B'1.mn~:ii!fi~ll~~ ; ~~~wll~~ 

:lf'~~B'1.J.i5Z7tJtimrr~~J.J~a~tiit . rfft~~~:lil•~B9W~LK~ ,f&Fo.f.l}:ii!fi~fit .~~*mmrr 

~ c ti tfi!C ' :ii! fi 1f ilt !\t J¥ ?t {Jj iJ!g :ta: • 

A.3.2.3 fl?;~~.lftltim7! CTCP) 

~~-f*f?tE::kllif~Mt!l!.iJLB'1, l*.1:~~ :fit?~, iHl*=JHfe:~J¥ll~Uif 1! CTCP)rfft~.lflt!l1.iJLB9 R i", 
~~~r : 
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a) ~Jli5't!l1.LK~tiJ?t::h1filt~JriJ ,ffJriJ3C.XB9;&T-1'-/iiii ,JA!.[¥1 Al ,lf:E#B9~itifEiJi!Bt;J'):.fil~(Al); 
Ls = max{0.18../Dt ,12.7} 

Ls -lf:E#B9~iJU&iiilBJli'l! ,l(i{\I::h•-*<mm) ; 
D -~iltP3~ ,l(i{\I::h*-*(mm); 
t -~f~tf-ff.1Jtf-1):B9il!J,~;J(!\t~.l(!W.::h•-*Cmm). 

b) ~ii4i1'-3CX,~ B91JL7*~~.1¥ ,fF!lfiC~. 

···· ·· ··· ··· ··· ··· ··· ... ·· · ··· ( A.l ) 
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Ml M2 M3 

A.3.3 m~IH~Jltm~R'f°li~ 

A.3.3.1 ~M1'-;ffl~1"t!RZ.fBl*•i.'!11.IZ.~:liVJ'R ;j-1J'r 25 mm at .li!Z~1-J fR.l - 1"t9!, l!P~fli11"t!R*lf( 
1-JM1'-•t!R*lf(~*•t!RIZ.~*lf(Z.~. 
A.3.3.2 ~M1'-;ffl41S•t!RZ.IBJ*mft!RIZ.~:l'G:1J\R -t l]'T 6 -ffi~,l!J(6t) at .li!Z~1-J fRl - •t!R tt1J;Jt~ rliJ 

tt~~*ll· 
A.3.3.3 =B::::t'~$·t!R~~flil .~fliltt~*lf(at .~Ill A.2 ~tP!llI91J~;ffJ~Mi.'!11.~R >t. 

, . s . , 

c=J (J 

-

LI (J 

I 
tr!I 

i-L-

tva l:il!!itl1 -1-*1f~,£7'C~-E!B!l7~itl'K . M 
it:U:Jlt*1f~""1 l'i<;:Q:kl¥J~ (r;] i\Ufll s <~-.t~•~IO 

2lff(ri]t\1Bil c(~-.J-21'•*) . iXiW1-R -.j":ff:i>fift ""1 
~Jfl"'fff0~~-18: tl<Jiti~ . 

11 ------1 
I I :D I I I 
I l I (J 

(J 

l l : 
<'I 

l I 
I l 
L---- -~ 

,....!.. 

tva 2:1JU'l~iWl&i11 lil~=1-*1I~ ,;JtR >t.1'J~-1-* 

/I~ l'i<J 2 f1H2s X 2c). 
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s 

n p --, 

' D I I 

L __ '.] 

tP-W 3 :~:W:::(£:;.*;:(l(J*1J~ZPl;fj }3 - 1-llUJIK I 

R~s~c~~~~~m.~§mm~(l(J~-1-~ 

1'KiiiifR. NlfilJJJ~W 2. 

IE A.2 (~) 

IE A. 3 I!!! ~ * J.l tt-J ~ )l 

u 

A.4. 2 trill 1!!1 lf€i ~ ~ R. -t ;£ ~ iN :CJ: pg~ 1'!91¥J ~ ~ iJM ~ fUH' • * .m: fi pg ~ it!IJ l¥J tr ilt l¥J 1!!1 lf€i , ilJ {~JllIE 
ml tt 1iii Jlt fr~ Im ' ~it~~~ IE ml~ 1iii z fii] l¥J BE~ ' m 3?: d> ~ :a [!!] lf€i ~ ~ l¥J 12 1'- a;j" *UL It ' ilJ :tm .\¥; ~ 
fit, Jiil 00 A.4 f)f~. 
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B.1. 1 it~~~~t/i1:J~ 

Mj • B 

<~ re:itm•) 

*11" ~tt ftUl!J it 1:1 ~ 

it.fiflfJ1t~.l&?t?t.tfr::h"t!J.ilZ~.lffl GB/ T 223 ;fj";km~!Arr. 

B.1.2 it~~~~tfij1q3 

1t~.i&?t?t.trr~~~-~m~?t*1flfJJG•I~~*~r~~= 
a) ~,lf!,U,ft,~~ 5 filtJG~ ; 

b) ~ llHM ~ ~ $tJ lt.t :Im A tfJ JfFF .l& $: Z ;r~ tfJ ;JtftB-€1:i:7G ~ • 

B.1.3 it~~~~tfillltff 

GB/ T 30582- 20 14 

l&.fif ::h"t!~ Im GB/T 9711 , l&.fif iiJ ~1>\j]~i}!g iltit.fif J:•J&, ti! iiJ ~1>\ mtt*f ifbJ:1H~•J&, ff.ff. 
•~tflmtt~•~••~I~•~m••@tflm• . 

:i:am~?t*1f&tt~MVMlfJ~U8•~.-UtfJ&~~-~--~8M~~~.-~:i:~?t*1f 
&tt!.ill~M-~8M~~~. 

~am~?t*PI*~:i:a~~•,~m~rH~~~~4. 

B. 3. 1 tTi: u ~ .lff ft! Jlirni ~ lft ill it 

B.3. 1. 1 u1$ illit1:J~ 

f.ilfif!~it/Jt!J.ill~-€1GB/T228. 1 ~*· 

8.3.1.2 t['fJtljlJitllltff 

m f If! it .fif * .fif I.ill~ -€1111 s.1 ~ * , ~P 1>\ tr m tfl ~ii 8 * Sfl WJ rEJ • * , ~ * J!1T .!fl tfl lit .fif J.& EE Sfl • 'lW m 
~lfJit.fifJ.&~•9&T-it*frf:t•C.'. 

B.3. 1.3 1'*$ Alt• 

A -:i:!iil $T~Fo(l(1f1~*$,% ; 

L 1 -:i:Jii1 $T~FolfJ~lil! •• &1-J~*(mm); 
Lo - :i:JPS tfl,li;(JStflt-~ie . •&1-J~*(mm) . 

·· · ··········· · ·· · ······ · ···· · ( B.l) 

29 



GB/T 30582~2014 

2 

~ ~-~· hl --~· 1ltllfj : 
l -W.(si)lit~; 

2 -•(si)iit~; 

3 -tJt(si)lit~, rtr •C.,tE1U.HtJ:; 
4 -tJt(si)lit.#C.rtr·C.'ft!1UHl~ tao· , 
s -tJt(si)lit~.rti ·C.'l!l'I~!l~ go• ; 
6 -W.(si)lit~.if:' ·C.'ft!!U~&~ go• ; 
1 -tJt(si)lit~.iF ·C.'tESNf~!lJ:; 
8 -W.(si)lit~. ip ,i:.,KHR'i1W.(si)BeSNfJ!i!.93?:P L/ 4; 
g -tlt(si)lit~, rtr•L'7S"iPJ'i1W.(si)BeJINfJ!i!.tt3?:~ L/ 4; 
lO- ifHW /~-t&Xit~:W-1.il ·*llf '1 L; 
11-•(si)iit~, lfl•C.'i!tJNf~!l~iPJ{f /iPJ.fiX1'~:.lY-!l 3?:P L/ 4. 

Ill B.1 iY:'f$iit~tfJlt~~-

B.3.2 If jl~f!il!Jlt1J;t 

B.3.2. 1 !Ht V ~~ IJ /iflttiJllllt1J;t 

a) 'Jl.. lt V ~-D lftiffi~Ul:)Jt!J.i.V:~~ GB/ T 229 ~>J(. 

c) •t11'W 

b) ruut@BiHll~R i'lit~ ,ft.if~$*1iillUlii. A~*~J.i.V:~~oo B.2 ~1J 00 B.3 ~*· •lliliit 
~J.i.V:ffi•m~lit . ut~•o•lliJJ.i.V:~KTmV•W.~T-~ilt~ . J.i.V:--~~~mut~• 
o•llil ,;jt{!l!:l!f!!.11-fiITilt~ ~ 'L' ;XfT~~~J ~lit~'. 0 $ llil wffijJ ~filTIHt~(FL) + 
2mm-5mmtfJB~lftiffiett«~. 
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!II B.3 JHt v ~~CJ iiPmi'iOU!f~R--t 

~ ••m•~••m~fift•m•~-10-c~~••cmfi.e~•~llH•M~m~*~T 
m•~Miitt.lc~*~fmitili1Gm~•~ff~llH• .m~~!l:hn;Jtflkm•Miitt.\) :20 -c ,o -c, 
- 10 "C ' -20 "C '-40 "C '-60 "C. 

B.3.2.2 ~ti-llilJ\itj;ji 

a) UH~IV~U!~iit:/Jj!m~* SY/ T 6476 ~>}(; 
b) Jflt#:/Jj!m~* SY/T 6476 ~* ,JiK#?S-1filtmlmJ:/JiaJ·- ,Jit#~J:l ~iaJJA:i:ieili:~.IJ:; 
c) ~iitM•~•ifili~filtl•Mll~-10 "C~~-~-Olill:fi . 

B.4. 1 ~lfUllJiit 

a) ~-mtiit:tntm~* GB/T 4340.1 ~;}(. 

h) ~iitiit#m*.m~~~•#. 

c) ~!il~triit#B!ll.~Miitmf't*U500 B.4 a)Wf~ ; :W•~triit#illt.~mf't*U5!¥1 B.4 b), 

R4~WT~:/Jj!~~.~ffliit~~-U.••·~~g~~U&tt.~r1f~--~rd•~ 
4 mm e<J•tt ,{3lfMiit;Jt~ ,c,,$~i!ll ; ~T'lf~W:ll::kr 4 mm 1J'T 6 mm e<J•U ,-Olllil\8 
~~*•~~e<JB!Jl ; ~r•~~•::krd•r6mme<Jft#.Mlliit~*•~~~~~•& 
e<JB!ll . 
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·--" x 

l3t 19! : 
1-~ftip,i:,,; 

2-il~JtUS~tt 0.75 mm; 

3-il[)tUt~tt 1 TCT '1ft'lf~~); 

B.4.2 ltlHf~ (HIC)il'Jlit 

10 

15 

20 

4- liilil!'1 l.OO mm; 

5-il[)l;JrJi~Hl~iti 1.50 mm±0.50 mm. 

Ill B.4 (gj) 

a) t.(~7f~(HlC)mJl:itmz~ii" GB/T 8650 ~;~; 

32 

b) ~ttl&Stt It.$ (CSR) ,~tt-t.E:.!l It.$ (CLR), ~tt~!Jt It$ (CTR) a9tt-~:/J~~ll m B. 5 

Jifi ffi : 



w 

_._ 

a 

I a 
I 

_ ~(a X b) 
0 CSR - (W X T) X 100% 

~tt*ll!t$(CLR): 

A'P: 
a -~tt*!ll'. ,1jit/:1'J~*(mm) ; 
b - !lttPJfl , 1!it/: '1 ll* (mm) ; 
W- 15\f-F*!ll'. ,.ip.{)i:-:J;Jli'f(: (mm); 
T- Jiit:f-fpj[J3t ,1'ifil-:JJ~*(mm) . 

CLR =~a X 100% 

CTR= ~b X 100% 

c) tatff~(HIC)Jiit:f-flfj{:f-ff,~?ll.iil~~W B.6-W B.10 f]f]R. 

~00: 

1 - .$1.iol; 

2 -~i:it~jij I 

T- i:it*-F J!J ll ; 
t -;fi~J!Jll . 

2 

20 

GB/ T 30582-2014 

······························ ( 8.2) 

.............................. ( 8.3 ) 

···· ····· ·· · ·· · ·· · ····· · ··· ··· ( B.4 ) 

33 



GB/ T 30582-2014 

ut~: 

1- *linli 
2 ~Si; 

3-~iA~iti. 

"i$t ~: 

1 -~!!; 

2 *linl; 
3 - 'f•tnJ; 
4 -~iA:a!iti; 

T-iA~J!Jf:f; 

t - fittW:t:r . 

34 

100 

4 



~lY'J , 
1 -~!!; 
2- ${.ftil; 
3 - 1U!Jftil; 
4 -~~?&ilii; 
T- "iit*f ~Jl ; 
t - '1& .tt J!j[ Jl • 

~IW: 

1 - i'/.!l; 
2 - $1.lf;J; 

3- 'llHJIJ(t;); 
4 -~~;&iii ; 

T-~*f~Jl; 

t -'1&.tt~Jt . 

3 

4 
I 

GB/T 30582- 2014 
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B.4.3 tlifiiitll~:h Jilt!R7f JHSSC)jlj iit 

a) mitHtiUiizJJ.lllft.!R7f.!HSSC)~-J.i!Z~'i%- GB/T 4157 ~>I( . ll•J.i!IJJ &.110.72 flt~:Q1J,£e. 
~Jill JJU!ilf • mt iit/f #(iiJ •JlH~I ~f.fjfir flfl t! , =: ,~if t! , 1Z9 .~ ~ t! El C ~ •-f'if t!. 

b) Miit1l'JJr115 %CJJrfd:?f~)NaCl+0. 5.%(JJrit?t~)*lrn~+ttH11 H2S. 
c) ~iit?fllf1125 -C. 

B.4 .4 tit fliJ Tl t!R tt ftUIHt 

a) ~iit•ffl~'i%- GB/ T 9854 (!(J{t]Jr1ttft.!31'.«tll;lj(El~1lf r;lj(ftC~~JJrit8 ?t lt1110.% (!(Jf1ljl, 
xt.Y~!IHdJ. :±1 ~~~film(!(J~f§m.ffr 'iiJ ~Uf.~~ GB/T 655 (!(J:CtiUifJCft~1ttMftC1btJ~ 10.% 
(!(]:Ct iii M fJC f1l 7i ; 

~ m•~••••m••*~,iil~*mff .•mm~~~(j(j*••· ~m•m~~~~~m• 
~(j(jm*f Pl~•oo~.IE<tJ:*(!(]~~mx-, mm11?1••-f'if ,Jtl!fl*B&:tmoo s.11 FJT7f\ ; 

c) ~t.!Rf1Jj{l7B.lf l;J. 'lf:ilt~fr~~iB.lt:h?fE, * rlit\t< lf~1&1t£ 1 A/ cm2, ~~t.!B.$1i11 10.% ~i;i: 
Mjfjj{larr, ~t.!Ra>tfRJ 11 90 s; ~ttt.!Rmli:'h 10 .% (!(];Ct i!LMfJC7ff liarr, ~t.!Rarr fBJ 11 lo min; 

d) ~t.!R!a:sRlli .~lit# i;J. fnt}j(~~:j:j:=f~Fn , ft=f:fri;f§liP.t1£iJf"F%HJiit#~ mi ,:f&:*flt~-~ 
200 ff:'f-500 fft ,:fri;f§!.HmiiJ~!m GB/T 4334.l Ffijf\. 

4 

5 

3 

2 

6 - --- --

ijtlJJ.I: 

1-:::f'~ff~ft; 

2-~~l.ief~; 

3- 1itfl in~; 

4-~l!Il.tt; 

5-lf!~t~I 

6-3'f~. 
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c. 1. 1 -~)ijlfft 

Ai:fl : 

llH ~ c 
< ~1Btt!IH~) 

f*~~titMWilllJ*~llVFfft 

[ 
d l I - 0.85 -

2a 11owt t 
PF = ----v- d I 

I -0.85 t · M 

PF -*ilPH~'l'fill89gcM.ffi ,1'.{ft1J~~lPB( MPa) ; 

D -1filtl[Q , ~{ft1Jii*(mm) ; 

t -'lfil'i~~.~{ft1J~*(mm) ; 

d -Mt!l!.~~~Jl ,1f!{ft1J~*(mm); 

a11ow-fi~DY.fJ, IE A (C.2)Tlft)E : 

<1 n.,.. = I.Ia;" 

a';'-~~JiVNffi.ftiYUf ,1f!{ft1J~~'8<MPa) ; 

M -Foliast{.$:~1t,EiJA(C. 3)Tlft~ : 

p = K . PF 

Ai:fl : 
p - 'lfilt:lii:kftir'Fi fF.ffifJ , 1f!{ft1J~~IPB < MPa) ; 

GB/ T 30582-2014 

········ · ···· ········· ·· ······ ( C.I ) 

······························< C.2) 

.•• .. •. •..•... •. •.. .. ( C.4 ) 

K - i&ttt• fl , DY.ttHlHB'ilt P3 ~11-Jlti:~~ , ~~E.Fr:££~89JW. 18: ti§JU~ .~mt GB 5025I Jlk~. 

c. 1.2 =~V¥fft 

= ti W1ft~Jf.Ftf M ilii:fR#i:, :fl'M iii:fR#i:gcMDY_fJ ~15J:t~J:t < C.5) : 

[ 
I - A/ Ao J 

11
F = <111ow I - (A / A

0
) / M 

J:t i:p ' 

A --f*:fR~~~~~fliJ~~jij:fR , Jf!{ft1Jlf!1f~*(mm2 ) ; 

Ao-W-~iii~ . ~{ft1JJJZ-1f1i* <mm2 ) ; 

······ · ·············· · ·· ···· ·· ( C.5 ) 

M - Folias l'!tH!t~fi ,~ACC. 3). 

:fl'Miii:fR#i:A~~~-·~--~~~--~·-•oott•ili~~~gcM.ffifJ, JlkX~~-~- . 
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.!A!.00 C. l. 

La 

~1-~MZJaJ~~x~m.*~M~~~~~~lf~W~~-~~: 

~- 1 ,;e:'lJltLt.:il.U:-.~u·tl~J1;J1i:~~. ~'*~J1;J1i:~~~=tHI 1¥!Pf lnlffl el=! :tt<C.6)ffl~: 

1> =360./t/D .............................. ( C.6) 
it s:p: 
1> ~*~f1;]1i:~~~~~Pf~~; 

tfilt~~ , 1(!.{l'L1'.J~*(mm); 

D ~ili1I~ ,1(!.«z'1•*<mm). 

~- 2 :~~X>tfi-*1i:~~ .~{ft=f1i:~~± 1> Mm! ~~P.Jr;ff~Mlnl..t1i:~. 
~- 3: ~M1i:~lli:~~, IfUJ~Mm ~~*Jl:f1l:Q:k~lt . 

iP!JI 4:~fi1-~Mti'~::m:~.U:~Ni ,ttfr~1-~M~~~-ff.1J . 

tP~5-tP!Jl7~-P.Jr~~Mm~~~-ff.1J.m*~M~<~~~'1m$1-~MnI•-t-~M 
m,~.m_ n = l,···,N :f1lm=n,···,N)~~-ff.1J. 

iPW s :ttf1'.P.Jr:fl~Mm*~m**ll, m:tt<c.1)~t.tl: 

l.,. =l., + ~ (l, +s,) (n,m =l ,···,N) 

l,.,.-P.Jr;ff~M~m~*ll , ifi{i'L'1~*<mm); 

l,.. - ~Mm ~*JJ(,.fil1'.J~*(mm); 

l, ~Mi ~*lt ,lfi{l'r'1~*(mm); 

s, -~M~JaJ]ii! , .{1Z1'.J~*(mm). 

tP.W 6 :ttffFJr:tt'm*~M~:fl!al*lf ,JA!.J:t<C.8): 
38 

...... ............... ( C.7 ) 



it i:p : 

d.,.-E!f:ff~~(J(Fff~l*!f ,lj!{il'1~*(mm); 

l; -~~ i 89*lf •• {ll'1~*(mm); 
d ; -~If§ i 891*}3( •• {ll'1~*(mm). 

GB/T 30582-2014 

·· · ··· ·· · ····· · ··· ············ ( C.8) 

~- 7 :t/(11!1-~~ 89;k~.ffifJ0i\tf-;tl4IJ:-ttl-€i~~ 89;k3'&.ffifJ (P ... ) • 

~- 8: JfilE!f:ff 11!1-~lf§ 89;k~.ffifJ (P1 - p N) ~Elf:ff ttl-€i~~ ~;k~EEJJ 89il:JJ-..-ft fF '1;ff3li fF}fj 
~~ti:~etrtt~~899c~EEJJ: 

it i:p : 

PF-*~~1filt89;k~.ffifJ . ll!{ll'1~l)$a (MPa). 
~- 9 :tf-~;ff3XfFJ¥1~~tE ~etrtt~~89:1ii:kfti.tf IfF.ffiJJ : 

p = K. PF 

i-\9=1 : 
P - 'lfilt:li::kftilfifF.ffijJ ,lj!{iL'1~l) $1)(MPa) ; 

··· ··· ··· ··· ··· ······ ··· ··· ··· ( C.9 ) 

· ·· · · ·········· ··· ·· ·· ···· ···· ( C.10) 

K -~ti-~JX , mz ~IH.@'if ilt i;f::J 89 ft .M'~ ~ , ~If§ Elf ti:!ll: 89 :ttk !&: ~§JIJ ~ , ~ Jffl GB 50251 Jfil)E. 
217 S 1 o : ~ Jf ~ !Ml .ml 89 4iJ: ~ ~ rPJ tt ~~ti-~ ;ff3XfF1f.J ~If§ 89 it :kft WI fF .ffi jJ , Jfil :il:JHO: fF '1 W: 

.@:'fit89it:kftilf I fFIIfJ. 
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D.1.1 l'il~1!6~~itJJuUi 

Mf • D 
< ~m1!Uf;J~ ) 

'$"~ ~-il~ih~~lftWfiS 

£=f J.iY:~?(E,!ll!J(l(J~~ ~'llfilitt~Dft~~ll:I D.l. 

~M~~.~~~~~~~~: 

<ff-tn~~~. -~~~~~. 

~~ (l(]J.ill5£7}:h~ rP.I J.iY:5f ftl~ rP.J J.iY:5f, 1i1'1f rliJ J.iY:1£ X EE ~&tJ.iY: 5tftl 'ff tttl J.iY: 1£ffl. $;, ~ 11:1 D. 2 
f;TlR. 
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!!!I ~Jf (ii) I} llBJ.i!l~ '~(ii)~ llB J.i!l~ !;,(,&~ jPj lt&tlill~tt~.!A!.:it (0.1): 

£1 = ~ (;
0 

- ;.) 1£2 =- ~ ;
2 

,£3 = ~ (~) 
1 

····················· ( 0.1) 

:it if' : 
£1 -JffliJ~lillJ.i!l~; 

E z -~jPJFJfttlJ.i!l~; 

£3 -~jPjaJJmlil!~; 

t -'lfilt~JJ .$.w'1•*<mm) ; 
Ro-'lf:ilt~-*Q,$.-0'!'1~*(mm); 

R i-'lf:ilt~-llWdff $.-*Q ·•-0'!'1li*Cmm) 1 

Ri-'lf:ilt~fliJWdti$.*Q ,$.-fii'1•*<mm); 
L -l!!l~*lf ,•{il'1~*(mm); 

d -1!!1~7*fl ,$.{li'1?i*<mm). 
Wi1'-llB$-*QB9~5Cflll Ill 0.3 Jiliffi, X'l'=f PF fliJ lttl$.*Q, ~ lttl $1MJ !Ml •L'tE'lf:ilt~~-«!8'f *.IE fi, 

~.Pl!l*fA«i; ffijX'f=f~ jPj llB$*Q .-A!t~'1 ~ (!!J, *'1.IEfi . 

:it if! : 
£e1r-l!!l~:{lt.m.~~J.i!l~; 

£% -'lf:ilt~ jPj .m.J.i!l~ ,£;& = ±£2 + £3; 

. .................... ......... ( 0.2 ) 

£ 7 - tfiltPFfliJ .~,J.i!l~ ,£7 = ±£1, "±"7}£1J~ffiJiJT*~fli1J.i!l~~JffliJJ.i!l~::fa.J'lfilt~~W~~~H~ 

WJJ.il~. 

~5:\(0.1) ifi*JJ.iZ~itftA:it<0.2)~JIJ'lf:i1!~ ,~~~WB9~~J.i!l~: 
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it 9=1 : 
e: in -~ilt~-iii~~mI~; 

e: o.,-~i1H'~a llii~~mz~ o 

Wfftl!!l ~61, llii ~ ,j~;&iii J.fll~{i 9=1 ~~::k{i: 

··· ··· ·· · ··· ··· ··· ··· ( D.3 ) 

····· · ······· ·· ··· ··· ······ ··· ( D.4) 

it 9=1 : 
e: m&X-~ilt ~ j~· iii :llJ::kJ.flI~{i 0 

D. 1. 3 l!!l IIlU~ Ji di! ~ ti(] di! $ 

D. 1.3. 1 .f&~~ ~"Fil\ iaJ di!$*& R 1 : 

R I = [p(8)21 + p' (8)2 ]3/2 II I ...... ..................... ... ( D.5 ) 
p(8) 2 + 2p (8) 2 - p(8)p (8) 1-10 

it r:p: 
8 -f}H~~~r:f~t&:ff:i ,8= 3.14x/ 180,x 1'J1f:ff:i*fij~r:f~:fffi~; 

p(8)-1fll{i~'JtJ ~ =tt~J® aa•t£t&*fij~ "F ~•~it; 
8 o - l!!l ~ J]f ,~ 6lt 1iF IiiJ :ff:i 11 {! , mz ~!H~ 1iF IiiJ ~it!!! R ti #.i. ~ JE -fil 1J ~@O ~ !(l( {! o 

D.1.3.2 1[1fj~~~"F $!1ia:J di!$*& R 2 : 

[l+s(x)12]fl 
R z l s(x)" I r-r

0 

··· · ·· ······ ··· · ·· ··· · ·· ·· ··· · ( D.6) 

it9=1 : 
s (x )-lj{i~JIJ ~=fl~J§ji llil •:&~it; 

x o -~~J]f.~~~~fiil~f/j,J.fll;t&ti~fiil~~•mnHm~JEJ'll({io 

~fflm{f~tt~~•llB•~1J~m~•~"Fiii1J~~fio 

D.1 .4 l!!l~~Jijtl(J~f.itn~ 

a:rmz~~Wfft/J~lm-m-.Rwtt~~~l8:~~it:kmz~{lepm <-~-filr~ II§ ~~m), 1'JW1ttt 
~. m~.Rlffi{itl:l ~~18:~~J;ffiil~~fiil.Jliii~IJll ,-f&J!t)j(fffJ.flI~ o 

~*fflB#~llil·~~~#~llil•M~~~~-EIB-~fi~{io 

D.1.4.1 B ~~~fi 

B#•11B•~W~$11B•1'1£•.w~$11B•A*fflffiSM••~it1'J£~•~•·11B•.Mr 
O~t~l ,{S.~Wf·~~-J;E)ljm"f": 

{C~t; (1- t) • -i ,i = 0, 1, ··· ,n 
b7(t) = o, ;Jtftk ························ ··· ···( D.7) 

atiJ£5l.~~.mswr•£~••~~•••tt.~n~ffi•wr•a~•~*m•••~•~~ 
n-l~sx n + l ~~i8J~,Wf•£~R~•ttmit.l!P : 

b; (t) = (1 - t)B-;-1 (t) + tB;:::1
1 (t) 

b; (t) = ! ~ ~ B~: (t) + ( 1 - n ~ l) B;+1 
(t) 

··· ··· ··· ··· ··· ··· ( D.8 ) 

42 



GB/ T 30582-2014 

ffiffi•~ma~•~tt•~••mm•$llila~E8•mm•$llila•J.K.~•~~••*m=~ 
M•$llilant~ .!iltl~llil•~ffi:flnr i:!l§Ht:±l: 

attm•$llila•i5J:t~r : 

B(t) = P o+CP 1- P o) t = (l-t)P o+ tP 1, t E [0 , 1] ··············· (D.9) 
~OOn4~FJrJ.K,attm•$llilaRAMna~z~~•••.w•••~z~~••*•tt* 

;ffi" ,l?P:flOJ:\CD.9)FJfJ.K. 

oo D.4 .!i:t •~lltltt~a oo 

=~m~$llilaE8M~•ttW~$llil•~•ttttiitW.r&.~m D.4 b)FJfJ.K,X1=f~ P o,P i fll P 2 

~~~=~m~$llilan*~~~r, 

B(t) = Cl - t) 2 P o +2t(l-t)P1 +t2 Pn t E [O ,l] ·· · ··· ····· · ···( D.10) 

~~ .=~m•$llilaffi=~=~m•$llilamit.w~~=~m~$llilax~E8•ttm•$llila 
ttiit , :fin Ill D.5 FJf.7.K. 

=~m•$ttlJ•~•*~~:flnr: 
B(t) = (l - t) 3P 0 +3t(l-t) 2 P 1 +3t2(1 - t)P2+t 3 P3, t E [0 , 1] ······ (D.11) 

~J:\91'~•J.K'1 : 
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B(l)~[<l-t)' 3t(l-t)' 3t'(l-t) t' ] ~~] 
············CD.12 ) 

3 

= 2>~P,(t),tE [O , l ] 

b~ RPf8J!Wl:t.tl~$J;'M~ .~Sl:!m~CD. 7)Ji.Jfffi. 

~-~~~t¥J••·•m••M~@·~~~4•X•-dt!•~~~~~·M•$dt!n.*•dt!• 
1¥1~.:X.:!mr Ji.Jf~ ,@\i~M.~~ n + 11'-. . 

So(x) = ~b~P~(x) x E [xo ,x,) 
•-o . 

S 1 (x) = ~b~P : (x -xi) x E [x, ,xi) 
S(x) = •-o ··············· ( D.13) 

. 
S. (x) = ~b~P~ (x - x.) x E [x . ,x • .J 

B~*dt!•1¥J•~n-~M•$dt!••~.~-WTM•$n•1¥Jtt~.x~~TX~~-~-ffi 
•*l¥1~A~~Btt•t¥J•4·*•kA~~~mMa$dt!n~Sl¥J,@X~9~1¥J~mM•$dt!•W 

~m~~~.nr~~u~~dt!nmm~~1¥J=~~~~~. =lXB~*dt!•1¥J~~·~~~= 
3 

P.(t) = ~Bj.l(t)P ,+1 
1•0 

= ! [t
3 

t
2 

t l] [-: -~ -: ~] [f:.:] ·i=O,l, ···,n -3 

1 4 1 0 P, ... 3 

;Jtrp1¥J~P.i§~$iiJ ~·~~: 
- { 1 t ti :::::; t :::::; t i-1 

B .. o (t) -
o,X.ftl! 

B ( ) t - t. t .~t-1 - t 
i,A t = B i.A-I (t) + B.~ ... I , 3 ~ k ~ 1 

t,_, - t; t·-••1 - t .+1 

0 
@~:0 = 1 

··· ·· · ( D.14) 

······ ( D.15) 

~k=lXB~*dt!•*~~~uFJf~dt!•~~~-t-•~~m~.~m•~~&*~~4t¥Jn•~ 

u dt! • 1¥1 filHli • 

D.1.4.2 .=:~~~fi{i 

=lX~*A;(J~~i¥J- ,=~~~ , f§JJt!iilm~~ rrz. .1ilr&= l:X~*l¥1=~~J.tif11~ ~~~nr~ 

H::~~~l¥J ,ffi;Jt~1I:XW.k:1f:~~~~¥1J .~~t3VJ, ,Ji.Jf ~ llJ ~mi,@ ~~•JAHltiiW*. 
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ilh'it~Mf£1\5.~fJ~lilitlaJt;tp1-f£'1n +11-, lltttl.!il!J~Jt'1 n ti!, ~ifti~Wi1-f£1\54Z.IAJ a9 litl 
•mPJm=:?Xt<F*filHiwfl s(x)=ax, 3 +bx; 2 +cx,+d ~~.~1-$1Ji~~;f;I 41-~2~f£ , J!Jf~lt 

1-1ftHi ig: IAJ ...t ;f;I 4 n 1-~ f£ , .QIU W.HHt .ll: 4 n 1-/J .fl~ .ll: >}( • • 

~i\5~@f£1\5 .~-t-lltt•tl!a9Wi1-~4 B~, l!P~i!J 2n 1-/Jfi, ~~~ E8 rl!!ll'i€H~lia9~•tt ,ifti~ 
21-litlttma~~~4~Q•-~8=~~f£•• · m~PJ~i\5n-11-ifti~~4~22n-21-/J.fl, 

~irtt~fl!Qli;\, B ~.t!HlJ 4n -2 1-1J.fl ,:fla0~.l!Jf~. 

s(x,-O) = s(x, +O) = s(x;) 
s' (x, - 0) = s' (x, +O) 
s"(x,-O) = s"(x, +O) 
s(x0 +O) = s(xo) 

s (x .... 1 - 0) = s (x .... 1 ) 

i=l,2,··· ,n ······ ·· -< D.16 ) 

~*2-t-~•1r.flPJ~m~•lltt•Wi~a9:it1B*#MW.~lltt•Wi~a9@~&•«•2z.s,lftla 
Wi~a9:itlB'*#iltr~~ 3 ~: 

a) fMJtm:itlgj!.'*# , f!PW'i~.~a9-~fl!f£'12ifi: 
s' (xo + 0) = m o ,s' (X.+1 - 0) =m.-1 ····· · ···· ····· ········· ( D.17 ) 

b) i?t~:itl~'*#, f!PW'i~4a9=~#f£'12iti: 

s" Cxo + 0) = M o ,s" (x.+1 - 0) = M .+1 ························ ( D.18) 

~jlljj&, ~WJ~a9=~~f£'1'1f!;f, f!P s" (xo +O) = O,s'' (x.+1 - 0) =O ,Jil!lfi1\'1 El t&:itl~tk#. 
c) .NiJWJtt:itlB~#, f!PW'it'Jt~ifti:!i~~ ,Jt.;f;f ;jt liil a9-~8=~#f£: 

{
s' (xo +O) =s' (x..+1 -0) 

s"(xo +O)=s
11
(x.+1 -0) 

··········· · ······ · · · · ·· ( D.19) 

D.2. 1 Wfft/lJJ!lj 

:«D*'lrili~~Jf~Qj)::k=f D.2.2 4'ttt):t:tl a9Jf laJ~~QjJ ,Y!IJiA'1'1f:i1!~~. •1rr!t'AHt 7 JL 
fPI•~ .~~ 7 l!!l~8:tiJ1%a9*1l .i§.~~7 l!!l~S$a91'Jml.iiZ~8~ litll.iiZ~ ,J}fF If\~ ~-ffili9:: 

a) l!!l~H:••a9J3.~Jltti2 ; 

~ ~m&rl!!l~a9S$J3.rJ'lf:i1!~~; 

c) j.JJ{%m~ ~1J~1*Jltt!2. 

D. 2.2 ~~.fii1Ji.tJJ 

~~{$1!!1~~:i1!(19~~Qj)~~~:«D~: 

11, 2 _1 ( {- 169.SrcE X y _2 [ln(O. 738Cv) - K 1 J } ) 
- =-cos exp 2Ad ( + ) exp K 
111 'TC 111 2 

( 1.8H 0 ) ( R Ho) ( d) X = Y1 1 - ZR ,Y = Yz 10.2 t 2R ,111 = l.1511v 1- t 

······( D.20) 

·····-< D.21 ) 

··· ··-< D.22 ) 

·····-< D.23 ) 
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it t:p : 
a, -PfJP]~~Ji!ZjJ ,l)i{lI:1'J~l:.tB<MPa); 

a r - f/ii.1tn!Z.7J ,l)i{lI1g~t;~(MPa); 
ay JiBJ!i~[f ,l)i{lI1g~l:.$B(MPa); 

E -tr*!~tt#Uil ,l)i{!I:1'J~l:.$BCMPa) ; 

A 3/2 'D.. ltl!Pm~-f4:1¥.1$f~iif~ ,!)i{lI:1'Jlfl-1Hl*<mm2
) ; 

Cv - 3/ 2 Illtl!Pm:W ,!)!fft191*.CD; 

K 1=1.9, K 2 =0.57,K, l!l Kz 19~~~tt;&~it;~~; 

Ho X J;lg ffiB;f 1¥1 !!!I ~~ff ,-§li19;ff J;lg ffiat~ff 1¥.1 1.43fff,1(tfft'11t* (mm); 

R 'l'rit'f~~ ,lji{\I:1'J?i*(mm) ; 

trm~,;c,lji{!Ij]~*<mm) ; 

d - :fii;lgffia;j"ff<J[!!l~?*fl,!)i{lijJ?i*<mm). 
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E. 1.5 :t.m!tk 5 ffi 

m ~ E 

( ~fe:ttllff~) 

'.:1' 6l•i*l':ll!tkflil/lWii~~il¥~ 
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•~~~~mdI~~~ .•~-m~~~~w~~~~~•m~~tt-J~ff~~-~~oo~ff~ 
~-•m~~. 

E.1.6 jjt* 

~~--·~M·-~~·*•M~~-~ . ~~M*~~-~~nd~*mm*~8tf.JVMW 
•-~n. 

vm~m~~~mvm~~~*ftfl'ili~tt-J~~~••m~~-~~~~~~I~tf.J-#~~. 

~m~~?t~m:~~m~~<~••m~~)~.llfH9:~m~~<Vm~~~~3C~I~), UI!13~~~!t­

mi llB~.miml~~~ 3 #. 
~ E.111J m 6 #~ sigkfifl' tt-Jj,!~~J9tWm:ttt11t .mtt-J~fiij*fif-~~fNl)(.;ft!f&m~~ . 

* E.1 '.:1' 6t•i*l':ll!tkflil/lWiitf.J.f&Rl~~ 

~~ ~f.Hk# ~~fflisl It~~~ 

*~m~ 
<Dilk~~laJ -•laJ~rm:{t!# 

illflf!,Bi~-~lill Jiil Iii! ,Wi"~ 
®"3Bi ,tt\Jl 

1*± 
<Di& Uii~#tt~1* 

~flf!,~lill-~lil!~}i'l(J<J./.li~ Wi"!Lfiillill 
® "3 Bi' tall 
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* E.1 (~) 

~m tstf.Ttdit: ~~-~ a.l!fH~~ 

<Dnt ·~.!11.fJ ••• )J '1f ilm:fJ 
W(jn]ff}Jtt <Z>mM~it!!.±.f*titJJ -••n tll flJl , IN di! , • di! .;f !c I)<] Ii~ *flt ,./Hl di! 

a>~li.mit 

Q)lfi EHii ;tJ fil 3 
lfih! <2> i'ij 11 ~it!!.± i*mJJ , • • .1J ~{If! ,Bili' tld!! lfi~,./Hlllll 

<ID ~li ,m\Jt 

<Dit!!.lfi 6 lil)<Jf'4J:bn~r.i ,lf±BifJ 
o!i <2>111i£ it!!. 11; &fJ tld!! .l!!IM -~Iii~~ 51~Ht.Ailllll 

<ID ~fi,l\!ll'. 

<D;tJ7Jc~.!11..1J . r1-fJ, m11 
tjt}jc <2>~~~~±m.1J !SL f lj! ' tl di! ' tl di! .;f fl I)<] Ii !in *flt 

<ID ~!i ,iJlll 

E.3.1 lifl 

11m:tE~fPi•-m.~fFJflr. 'lJ~m-$111PJ •~ 1PJnr~*5i!:~*l'l9tSrfEJl~~~Jli~, ~1.1~ff::tE <~tt) 

~~".tsz~Jli~~••mMamm.nr~••~m$T~.~~•~•m~~r•~~••*: 
························ ······( E.1 ) 

.J:t 'fl : 
E rJ - t!A rPJ ·~ (i;] (I(). (ii} fSl flTJ -~ ; 

f. n-tSLfEJ:IS~l!liJJ ~=f, r:iJltit o.7; 

E;"'-'lr~Y.tWttil!S14a<Jfl£fEJ:iams~. m tt.f4~~•~. ~~z.A~m .@,e>t, fl£fEJ:1al!!!S~ltit 
0.75% ,9,tf!(.J't<E.2) ,.J't(E.3Ht1):: 

a) ~UiiM~~: 

E;"' = 0'<%.36- 1.sa.1-o.101fl>(l+). us)(-O.l57+o.239~.m 11 o.31s) ··············· ( E.2) 

b) j;tMM~~: 

E;"' = 0-0.oa-rnz,_o.013 s~.364.;l (l2.3 _ 4.6S./t + 0.495t) (11.8 - 10.6).) 

( 
0.992 ) 

-0.514+-ip-+20.lt/> (-3.63+11.0-0-8.4411) 

(- o 836 + o 133 + o 048 3e + 
3

.4
9 

-
14

·511 - 12·9"') 
• • 11 • 1 + e1.s. 

.J:ti:fi: 
O'-$T~~Jl ,Jp.fil1'.J~*(mm); 

). -Rl!~lt; 

~ -~~*Ir~'lfilt~~Z.lt; 

11 -~~iQilf~'Wili:M~Z.lt; 

t/>-~~i*If~Wili:MNZ.lt; 

t - 1filtMJ¥,J\i-&'1•*Cmm). 
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E.3.2 Jffi Jifl 

~•m~~ffi~~••rm-~"·~m•w~~~ff•n~•~ ·•fiilff~•~•~~~~fi~ 
~Il~*: 

······························ ( E.4) 

J:t i:p : 

£ cI - · ft;] d 1iF fiiJ a<.J l(! fiiJ ff~ J.i!l ~ ; 
t/> •• -ffi~J.i!l~m.n ~-T, ilJ"JOC o.8; 
e:"'-~ lu1 dJiF fiiJ ffimH1HllJ.i!Z1!: ,J.i!Z B:J iE ?96'Hfr/Jt!d@Jlll!~~fO ~, .El.J.i!Z~ J!t i;';J ffi, ;rt ffi, 'If~ 

~ffia<.J~~ ,tJJ!lf:i~~ -~~l.i!lnlll*t~l.i!ln-•~~* .~z.A~ffi.fll-"~J:t<E.5)JOCii : 

e'"' = O 5 _!_ _ o 002 5 + 3 ooo((P; - P . ) D) 
2 

<P i - P . ) D < o 4 
• . D . 2tE . ' 2tF, . 

cnt t (OAF,)' (P1- P.)D 
e. =0.5 D - 0.002 5+3 ooo E;- , 2tF

1 

~ 0.4 

~m~~ .lf!m'1ll*<mm) , 

D -'tfil!:;rt~ ,l(!{l£1'J~*<mm) ; 

P , :Q:k~tf-~ffi , l(!{Il:1-J~l)lj!H(MPa); 

P. -:Q/j'~t•fl-*ffih ,l(!{Il:1-J~l)((j (MPa); 

E, = 207 GPa; 

F ,-:Q11'JiiJBli~I.f ,l(!fil1-J~!;IPa(MPa) . 

········-< E.5 ) 

E.3.3 •lllit!lfm 

~*•~•~m~.wm••w~ill"•W•~ooit~m.~wm~a<.J•~ill"••••w~~•p;i• 
mg~~~ ft~ t! ilfb:J: • ~ ittJ ~I ® a<.J ~ IMI it:& l!ll '1 : 

··· ····· · ··· ······ ··· ········· ( E.6 ) 

J:t rp: 
Ll e-~mlit~m$,Jtii:1-J: 

Lle = 2(Dmu - D .,;,. ) / (Dinu + D ..u. ) ·····························-< E.7) 
J:t rr : 
D mu -:Q:k'lf~t~ ,l(!{Il::1g.*(mm); 

D ..,,. -:Q/J''lf~t~ ,l(!{Il::1-J.*(mm); 

Ll ~n• -r!a;:W-~ml it~m$, alili:J:it~d~~f#i'!~ , ~~tf ~ffi ,Q. "10C o.o3 .~~~ :k-OHt *~ 
~ilMfiUf~JOC 0.06 . 
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Jf;t ~ F 

< ~mttJJ;t~ ) 

~~~~-il~~-tk-~*1$BilM 

~W:1!:1!~-T**lM~*fLf -~~~iU~-~m:&fiU~ijjl~ 18:~f{ ;j-, 1Ji:Mmoii:if$~.&~tttr-~:if$ 
#itt-tt-n: 11iHlH~J :liVJ,~W . ~ffl T it'lf m:1SJ ~mo ii E5 mi~ moiiJi!J ~ ~1ft!Bi ~ ' 1.f 1! ~A (F, l) • 

Aiti : 
R 1. ~~;ij$ ,1(!-(ft1-J~(a) ; 

R 
_ lmm - R , • lmin 

1.- c,. •• 

c .... -B!WJM-t!R:if$,lf!ift1-J~*fi~<mm/a); 

t ,.m - 11fitt~iPfZ·iSJ!!W ,l(!{ll1'J~*(mm) ; 

t ....,. - 1JifiQ1J'~*!!W , Jti{ll1-J~*(mm) ; 

··· ·· · · ·············· ·· ··· · · ·· ( F.1 ) 

R, -~~~J!)Ilt , ffiJIJ~5i.lf-W#iiiJ~ . ~ j[tf m:1-J1SJ~Mi!llfJ;f ,R, lit RSF. ft'1, ~ j['lf ~ 

1-JftU~JPOi!llfJ;f ,R , tt-1+0A~A(F. 2 ) : 

R, = (RsF. - R:.· ) (1 - R!~· ) -
1 

{ 

0.2 

0.354 ~ ;. ~ 20 ··· ······· ········ ( F.2) 

). ~ 0.354 } 

0.9 ). ~ 20 

Arti: 
M, -·f!JHl!lltl~Ff ,M, = (1 +o.48). 2

)
0

·
5

; 

). - ~~~~,). = 1.285s/ JD; • lmin •~*f¥fiS:Jf laJ~~ ,c ft:{I S ; 

RSF. -~lf JfJS9"1~5iJli;§r ; 

D1 -ffili~~.if!.-!ll1-J•*<mm) ; 

s -~llf.U$~Jiil!M~~ lal*lf ,Jf!.{ll1-J!«*(mm) ; 
c -~~J;;J$~JiiS!M~PFlal*lf ,if!.-{ft1-J4;*( mm). 
~~1!~~·~~~tt-~•ii~~~~1ftr. ~*~~ffi*m~m~mm~~~R-t.~~~~~ 

i-J.-ftffl MA WP 1.f1!. 

~ ~ , .=:iii~ '?ritt:lG{Lf 1SJ ~ Mii E§ f.Ut-15 Jt$0t!I!. 89ll.1~~1ft!Bi~1SJ *}ti MA WP 1.rt!tt-1): , ~ W ~ ~ : 
~- 1:fO~ffilt~.l!;t~lal89~~iil: t 1ou , l!P 1Jili890~~~ t 1oa.);£~:ftllI-?X~llPfiSJ~JJ t..,, :m 

ill 89 fi ffi . 
~- 2:-*!Wtfi118<J.$fi!ll:miit CA. ~0~~W: t nom • fil~**lM~IJ.tfa]E§ MAWP 89~~11lI~. ffiO 

i!ll:miil: CA. f1CA(F.3)tf-~ : 

CA. = l 1o .. + C,.,. X l ima 

A9"1 : 
CA. - 'ifi11B9moii:m:Jit ,if!.-{ft1-J~*<mm) ; 
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ti- -1Jilt~JJ~(ii) a<Jt619cfit ,${iL1-J~-*Cmm) ; 

C,.,. - B!WJMt!k.il.$ ,.4i{iL'1~*4ij~(mm/a) ; 

t_ -1filt(!(J**Bll~6'traJ ,${iL1-J~(a). 
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$9 3 ::15J~Mt!kJ11.;.f-61rBi~, l!P*M**JJ!i!~6'jraJ.!;j MAWP 89~~dH-,.!;j\9:tf-a<J MAWP !Ill 

MB9~A~~-896'traJ~M:ISJ~Mt!kjlj···· 
$9 4: ~mLt.~$9 .~~~ a<J/Ffiil'lf m?tJJ1Jtt1l= . ~;ffttn~*9=1:lil1J,t.«tt:'11lfiltl'.!9jlj•*ffir . 

am•tt••~•••Bf~mm~••~•*~A•fil*~~~16~.~•••~••m~• 
~.JJJ!JJJ:Q1J,~JJ<!l.1¥ .~Ut\'11lfiltJ11•*1*'1 o. 

1Jifi:Q1j,~JJ<!\tJJ t .... 14!.J:.\CF.4): 

c L (PDo PDo F 4M ) 
t.,m = max(tmin ,tmin) = max 2SE '4SE + SE11:D., + SE11:D~ ···········-< F.4 ) 

J:.t tf1 : 
p -~EE.JP.-tiL'1~~MCMPa); 

D 0 -1J-=f;>~~ ,.4i{iL1-Jli-*(mm) ; 
S - iti:ffl•j] ,.4i{iL1-J~~faCMPa); 
E -1!j!!;l~J;t ; 

F - 4lfl (ii)fFffljJ ,1ji{iL1-Jlf:.il!Ji (N); 

M -~~ ,1(!.{ft1-J lf:.t'Jfi.i-*CN • mm); 

D ... -1lfili~*~ ,.Jli.{li1-J~-*(mm) . 

ati•ttjlj~~•BifMn~~$·~~: 

$• 1 :Mt!k~·~•BffM!A!.J:.t<F. 5) : 

R _ C2 
'- - v.{l - C.[0.779 7ln(- lnR,) +o.450 l]} 

J:.t rft : 
R L -~~~1fti, $.{iL1-J~ (a) ; 

Cz - 'lf:iltl'.!9%ft!k1e ,1(!.{iL1-Jft-*(mm); 
v. -J»ot!k.if.$,/f.{iL'1~*4it~(mm/a) ; 

c. -Mt!k.il$~1f~9; 

R , - ilJ#!t. 
$• 2 :.1"t!k.il$ v • • ~;J'f ~J;t C.JJ<fH~J:.t?t~J!A!.J:.\(F.6) ,J:.\(F.7) : 

... .. . ········· ··· ( F.5 ) 

v . = (.x" + to.~.N-i • S./../N 1 )/T, ............ ...... .. . ... .. . ... ( F.6 ) 

C. =SdNJX~.90.N-1 /µ. ······ ····················· ··· ( F.7) 

N 

~.X ; 
.x - :lii*Mt!k1*Jta<J:ISJ{il ,1ji{iL1-Jll*<mm),ilJ!B x· = ·-~ JJ(~; 

s. -Jfl:*Mt!ki*Jla<Jn~ .lti-&1-J~-*<mm),ilJIB S. = JN 
1 

1 t.c.x· - x ; )
2 *~~; 

T , - 'lfiltB{lt!ffl6'fraJ ,Jp.{iL1'J~(a) ; 

N -*~iJtKO!ll•fMl'.!91'-J;i; 
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t o.90.N 1 - 90%.!tffiJ!f"FtJ(J t Jt;fp~lt ; 

x~.90.N- 1 9o%ftffiJlrtJ(J X2 ?t;tp~1t . 

~· 3 = •t!l!.J11sR~firBi?tifPJ.ff!liJ:tcF. s)nJtiiJ8Jl R. ~~~~fir R L zl'BJ tJ(J~~ dtl~, !nlWF.1 
Nrffi. 

1. 005 

0.995 

~ 0.99 

~ 0.985 

~ 0.98 

0.975 

0.97 

0. 9653 
4 5 6 7 8 9 

Ill F. 1 RJftlft R. ~'1*~$ R L tJ(J~ ~di! f& 

iiJ3.!Jt R. ~~(P]JXl.l!iJt!!St~~-~tJ(JiiJ~~*~-$ p ~~'1: p = l - R., ~JXl.l!i'lf St p iiJJ!i( 
2 . 3x10-2 ;i:fi.!Xll!i'lf~ p llJJ!i( i.ox10- 3 ; iQJJXl.lfitfSt p llJJ!i( i.ox10- s • .ff!~W F.l llJ~~fP1JXl.lli11 
St~J.iiltJ(J·t!l!.~sR~fir. 
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