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MyTn cHMXeHun cebGecTOMMOCTH
CBapHbiX KOHCTPpYKUun (CK)
No OCHOBHbIM CTaThsIM 3aTpar

CoseplueHCTBOBaHVe MeToamk pacyeta CK
C LeNbi0 YMEHbLLUEHWA TOMLIWH CTEHOK

QOcHoBHbiE MNoesiweHwe KoaddpuumeHTa
MaTepuansl MCnone30BaHWA MeTannonpokara

OnNTUMM3aUMA NOCTABLLMKOB U 06BLEMOB MOCTABOK

MprMeHeHue cneumMansHbIX NPodMneid NpokaTa, rHyTbIX
W THYTOCBAPHLIX MPOMUNENA, LITAMNOBAHHBLIX 3NEMEHTOR

MNoBbILLEHWE TOYHOCTK 3aroTOBOK
u anemMeHdTOoB CK

MNoBbILWEHWE TOYHOCTH COOPKK

CeapoyHble
Marepuasel 3ameHa py4Ho# U nonyaBTOMAaTUYECKOM
CBEPKW aBTOMAaTU4ECKOM

MpuymeHeHWe OyroBon CBaPKU B Y3KYKO U LLENEBYID
pasAenky, NpepbIBUCTBIMU LLIBAMW W 3TIEKTPO3AKNIENKaMN

MpyMeHeHue Cnoco6oB CBAPKU OaBNEHNEM
B3aMEH cnocoba CBapKu NnasneHnem

MpyMeHeHWe NNa3MeHHOW, NasepHon
W 3NEKTPOHHO-NYHEBON CBapKX

OnTMMn3auma TeXHONOTUYECKUX NpoLieccos
W PEXMMOB CHPaBOTKU

SHepFOHOCMTeHM

MpUMeHeHVe NPOrpPecCUBHBIX CUCTEM
060rpesa NoMeLLeHU 1 COKpaLLeHWe yTedeK TeNNoTsI

COBepLLIeHCTBOBaHVIe TeXHOJICIr MK, opraHv3alimn
Npon3BOAOCTBA WU Tpyila

3apatoTHan MexaHusauua 1 aBToMarnaauma
nnara NPOW3BOACTREHHLIX NpoLeccos

KomnnekcHan Mexasnsaums
K asToMaTK3auma npomasoactea CK

YcTpaHeHus
BedexToB,
MPeTeH3nA BHenpeHue CUCTEMBbI YNPABNEHNA

W peknaMaumi Ka4eCTBOM NpogyKLmMu
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w249 410 | 245 | 370 | 25 d=1,5a - 29*
1020 | 245 | 370 | 25 d=1,5a - 29
2-39 | 255 | 380 | 20 d=1,5a
410 | 245 | 380 | 25 d=1,5a 29* 29*
#2585 1020 | 245 | 370 | 25 d=1,5a 29 29
2040 | 235 | 370 | 25 d=2a 29
239 | 275 | 380 | 18 d=1,5a
C275 410 | 275 | 380 | 24 d=1,5a - 29+
1020 | 265 | 370 23 d=1,5a - 29
2-39 | 285 | 390 17 d=1,5a
285 410 | 275 | 390 24 d=1,5a 29+ 29+
) 1020 | 265 | 380 | 23 d=1,5a 29 29
1 dzv fste siVtsfed? 5] dalsds  dzts to (O o B W3DIR dFRls/ ) o3

[ ir0Ods ydzg' IsO Isjrdetsdzse’ ydz o dzOMmisdo sflis”
tesL CdMmdaj dz' Mis .
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fsCOLddSOBd v"EsMmis® ftesCOlkz dzf §sMmiskzf O &
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Lo dyoO2desdzsz H' Of OL sdg' Cdz' BOIsdydedr Is§ &3 § to
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ddL ' Cdzj ctso Oz MlsOdz.  ff thl o b iy tatgfsz O dzdg? Y dE
odSBtedMmistsokze Is! dzj czo Odz' d2@ jdzj Bd delsd, M s
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sOBMAiyw' &3 ydzd?2 mMC dzOH dzgdL ' S tsdzj ¢ s9 Odzd !
B3 ydetsfls' %L O BPONs:H
[ Ote¢ _ S P _
C Si Mn Cr Ni Cu
fils © dz dzj ‘dzBy
(0,15
09 2( 0,170,371 1,41,8 | 0,040 |0,035
0,30
- (0,15
094 42u| LU 0,50,7 | 1,31,7 | 0,040 | 0,035
B'dz hj 1§ ejho,|030
0,12 015
104 24 0,81,1| 1,31,65 | 0,040 | 0,035
0,30
0,60 | 0,30 | 0,20
15mu1 | 0,120,18 |0,400,70 0,400,70| 0,035 | 0,035
0,90 | 0,60 |0,40
1 d
0,60 | 0,50 | 0,40
10mu1 | B dz h0,801,10 0,50:0,80| 0,035 | 0,035
0,90 | 0,80 |0,60
0,12
1744 |014020]| 0,406 | 1,01,4 | 0,040 | 0,035 14 e&iho, 30
171 1] 0,150,20]| 0,40,6 | 1,151,6 | 0,040 | 0,035 14 e&iho, 30
I dhj L OL dzOyO dztsyw h 3" ydz' Mmis!
BkzH' o j dz dats’ MlsOdz' . rdzv " Heodh jdadzw 3" yd
MstekSCkkzted MisOd . | ftOClkdy' odttssdadylss

mfsmsse d
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5j B j tOBE&IEE o Odadz”
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Y

sBtetsB ¢ Iz

fitpls1 tebiasCulOAnetgf d3 f SH e B
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sBtetsB § Iz

ZO2f sh dqtej dz' " d d3

fls O

74
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B S
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z

L

L B' dz h dd3

fedmi sy dd &3

L dz' 2
COtBBdz Istcd H dzj
dzj o J &zd € d ~n

©OMIsk dzd &3 © ' H
&j ckzo Odzdz® k
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f s5° HO

] O
L d3' ydaj dz
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jJdzj i3gj dzls* @ L BBt bwWLCBotss Isjted3 ydatst Bt

GjLEzd O HdmMijtehdscs odH' dj dzdz® € Otss
fsHte' Bdzgj dgdzv o3 L J tedzO MilsOdz' |, hts HBL otsdzvV
i3’ yesmls e jtej glsd Is O, dzOo " Is! | MmMizlsls® o ts

tl2 dzgzo Ocdzdzs . 1 tod y' Sk HitsHOO I ds tojddajsds jsdpls' e
jdzj Bjdas' o E MEd' dzaj fjtjodhbksis: 0, 2% LG

v OB dfiyvj toj xlsO©dzj 2 HdzWw HJjIsOdzj 2 I

LG  Hodzs 1-12.3006 ¢c¢[tsMmisd IsO IstckzB (.
| s ZOf v ddO {He ] JdU, UvUL
f 0L O 3" y ozt d3dz, 9 € (
dzd fls s[¥ Ot dzd
167 235 rs 20 ] [duv 6713
167 225 21...40
167 215 41...60
15 muq 1345 8...15
15muq 1335 16...50;16...32
15myq 1390 8...15
1 0mu321(390 8...40 8...15
15 mu313(345 s 3§ rs 1 ] vy 1928
10 mu317 (390 rs 4 rs 1
14 2 ¢ A390 [ 5 5 -
1541 24390 r ts g -
092 2957y s 3 rs 2
091 22¥r|12957¢ 21...32
09 22¥r|3 257 49" " jH sl 0Z
0912 13257 s 1 -
09 ] 2 w2325
8..50 vL UL -18122

09 242|355 8...50 -
09 2 43390 8...50 -
r 36 355 8...50 - ] [fvu 5521
40 390 8...40 -
064 41 |35 8...50 - vL UL -05416923
064471 390 8...50 -
064 21 1/440 8...50 -
061 21 1/490 8...50 -

[ dzw L d3° ydzj dzdzw dzd L ' -§ [p tizgizG s ez® tzts ' Is © glzte d I

9 dCstedmisOdz SO ' Hd 18O dg stednd Odz* o5 dz
TOdzls Oz, Bsdz' BHjdek kO otd WtOkz. 1 jSCt
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LEWO  d& L y' ‘8 Bjlssr L OMlssmMsolze ls! o s
SO dg' stedHd Odzt a3 dzg' ® .

LIsOBTHzOO® j Hj dzts R~ ' O3 W @mpizNS @BHYdz O dzO Ml
v 1PPRB8HB! sn dBOtsS dzd M losedsy tc dz' dlsndsts "ts d3f |
COtBIstetfezded d3 L 3" ydzj dede” o3, WSk §tsdzOH 30 ¢t
HdzZw o dcetlstsodzj dzgdza" L o OQtcdedr B sOdzts € tsdzistelz €

v OB dAfiyw a3 ydzd 2 MmMC dfQHe d&¥ jstezf{lsdztinls Odzj 2 L ¢

L d3' ydzj dzdz” o . %O ®BOMmt:H

[OLCO | C Si Mn Cr Ni Cu Vv N
14,26¢A012 |0306 |1,21,6 | <040 |<0,30 |0,15 |00 |0,015

0,18 0,30 |0,12 |0,025
151 2¢A012 [<017 |1,21,6 |<0,30 |<0,30 |0,20,4 [0,08 |0,015

0,18 0,15 |0,030
164204014 |0306 |1,31,7 | <040 |<0,30 |0,15 |0,08 |0,015

0,20 0,30 |0,14 |0,025

sOBWd W [ jROd ydz o zOMIsd g tefids Is dzdirj tc dls @@
COtBBdz IstcdHdzd A3 L d3' ydzj dzdzv d3

%
o)
= o KCU,r r / T3
Ifnolstggdzc( % o Ovu; [ o, [ 1 o5 % L O ISJ. d3U’ ﬁ(ﬁ Ols
s
D b . ..
dzj 'ogd dz
[t & 390 540 20 - - -
144 26¢A 510 390 540 20 44 34 29
10-32 390 540 20 39 29 29
32-50 390 540 20 39 29 29
[t & 390 540 19 - - -
154 26¢A 510 390 540 19 44 34 29
10-20 390 540 19 39 29 29
20-32 390 540 19 39 29 29
[ 5 8 440 590 20 - - -
161 2¢éA 510 440 590 20 44 34 29
10-32 440 590 20 39 29 29
32-50 410 570 20 39 29 29

Jedi 5CO: Jdcddz HE dREOd] d& dsmls' msse' d

] Otelsts o' H&' Isdlsd, hts dedL ' Stsdzj ¢ 5o Odglz
f HHOo Olkd COLWYshEz o0d y* oOdedzs, " lO®RY s
Cjydd cOLWyYscEts HjWstedkzo Odedzr (s &5 j to¢
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odSCtstedfMmistsozo Olsd HdzW G tsdzfilstel HU'EMIs Czts  th* H
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sO 10mu1r ¢ s sets  f 5C tsdz dada” H dzW B IsO
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sOBWdesdBsd Cjdjo' MsOdk Hdv &jlsOdj s

_ dzO ) )
g ls O dz C Mn Si S P Cr Ni Cu V Nb

'\ dz

15w 1 (#345/|0,18 |0,70 | 0,70 | 0,035|0,035| 0,90 | 0,60 | 0,40

10 mb [(#390/0,22 | 0,80 | 1,10 | 0,035|0,035| 0,90 | 0,80 | 0,60

15we1 1 (#345/(0,15 | 0,90 | 0,70 | 0,010]| 0,015| 0,60 | 0,50 | 0,40 | 0,12 | 0,06

10 ma r(#390/|0,20 0,9 |1,10 |0,010|0,015|0,60 | 0,50 | 0,60 | 0,12 | 0,04

* [ OC Mgt a® 1OMs LW § dzj 3 dals ' o

1 0o HWECd 5 Ctetsdzj Glzo Odzgdzsr o HO' 5! W tSHOC
BiRnOd LBs HAMY jtehdsets o jteH' ddzv kO
C' dzgyj ots -f Pgdedlisditts MlsttkzSkkztd.

v OB WzdGy dzz y B BSOEOCIsjtcdMisf C o ' ff thie@@ds P ¢ ,
15mur1 o1 @

= — . 1= =43
o F firowk [KCU  rrlhd L g o
B5| rowocikjtedilsdyjwdbizt 2 |9le

fowee (Y | fag
BY o -20, QJ%Z

MO » S8 U o s % .60 220 .q‘ hd o SRIN=YT

TIf1ofro Bj nOdg N ®
s Otg'| «

= 12 [5684429 |27, (1354147¢148¢é1(120 | 100

5 574 30,0 |159 |[162

= 16 5653704270 |60€ |62¢ 906é12(120 | 100

—

567 386 27,3 |85 74

15mu | 16 ([528¢370¢266 1604¢168¢174¢é2|120 95¢é

532 377 29,3 | 207 200 98
— 20 I558¢359¢28, §200¢198¢209¢2]120 97e
; 569 397 35,8 | 209 205 100
§ 32 |1593¢4004¢27,(0161¢170¢213¢ 2120 95¢
‘_' 605 405 37,0 |230 218 100

[HAZOC fted L o Ots o Odzdz B Ctets dzj ¢ so Odzd
Bj lsOEM™Nb, O IOCtYy dg IstcdH' & COteBtsdz' Isted
ko jteHsMis' dzOf dzOo dzj dztscts Bj kOdzlz &z O 1g dzbizd
pOWLC Mi! 8O Ij &y jtcOktc fjtej tsHk djlsO
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dzj ¢ Ols d o dzd ~ dz0O 1 dztlzl L dad » J depd2c ¥ of S G ts dzdzts J
' Hftso "  Hdzgdr L ® Otcs 9 Ozt dzgdr BBOIsj o' Odz' o .

g Is O dz L COBBBdz sStedHdzd d3 L 3" ydzj dzde™ O3
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podBEsEss ° Ldzdyjdede" HBd Gihdsodsct d&jlko
bk Ot dzets € STAlp s Nipls A * sets dzj €S8 HsMweElsd
B -~ Odz' Wztsa @dRteds © O dzdz' . l1tced L oOtes 9 Odzdz’ ff *

bsso 2 L 5 dzd Is dSAl, \, Blb<dz'0h, b sMS*° dzr €d o
fsodwL Odgj L° L dzOyded s EMS dzOH dzj dzdz? d3 Is j - d
ftesHEZCIsdo dzsfls' .

rdv  CsdmsthkSy' BY skl e didr] &S o HEdj da
My j y' Odz ded = tcjLjtcolzOt' o ‘ GOLEBdz! HJjto"
L Odz' L dzd ydzd = Is O ‘Ooals'tH tis\ijls ' t®]j CstsBjtsdzH Oy '~ L
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v OB dzdiym’® & ydzd?2 MSC EOH kO dj 8 Odz ydz e
fsCtdz dzdz? "  Hadh jdes'™ IsO oadMts
[ Otts¢ O yOmls¢ O jdzj o34 dzls’ o
fn lsd@ C Sl MN Cr Ni Mo Cu Al Ti Nb
¢ =50 0,08 | 0,27 | 1,37 - - 0,01 0,054 | 0,007 | 0,03
0,04 0,20 |1, 30 <003 |0, 050, 150, 02 0, 03
061247 <20 0,02
0,08 | 0,50 | 1,60 5 0,08 0,30 0,05 0,05
0,08 |0,30 |1, 90 0,300, 04
091 2ud) - - - - -
0,11 | 0,60 | 2,20 0,60 0,07
S460ML 0,115/ 0,37 | 1,55 0,04 | 0,03 |0,002 |- 0,031 |- -
0,08 |0,30 |1, 901,00 0, 04
09myq 24 - - - - -
0,11 | 0,60 | 2,20 1,30 0,07
HSLA-80 0,05 | 0,37 | 0,48 0,68 | 1,02 |0,22 1,26 0,015 | 0,004 | <0,03
040 |1, 60 0,30.. 0,02...|0, 03
101 21 A|0,10 - - - -
0,60 |1,80 0,60 0,06 | 0,08
0,40 |1, 6 (Q0,70. | 0,70.. 0,02.../|0, 03
09mJ Al010 0,2 - -
0,60 |1,80 0,80 | 0,90 0,06 | 0,08
0,12 | 0,27 |1, 40 0, 01 0, 020,02..
15152f A5 - - -
0,18 | 0,40 | 1,80 0,08 0,09 0,06
Alform 700 MC | 0,08 | - 1,35 - - - 0,03 0,18 | 0,06
Bissalloy 80 | 0,17 | 040 |1>15 | 0785 |- - - - - -
841180 |0,11 |0,27 | 0,86 0,54 | 0,88 |0,44 0,24 - - -
NK-HITEN-
0,12 [ 0,25 | 0,92 0,44 | 1,04 |0,32 0,21 - - -
780B
040 (1, 6@ 0,60..|0,70.. 0,02.. | 0,08..
09mj) 21 f|0,10 0,20 - -
0,60 |1,80 0,80 | 0,90 0,06 | 0,08
0,12 (0,17 |1, 40 0,30..|0,30.. | 0,10 0,02.. | 0,02..
L1541 2m1 fA - -
0,18 | 0,40 | 1,80 0,60 | 0,60 |0,25 0,09 | 0,06
81 uv80 |0,13 | 0,24 | 0,75 0,55 [ 0,94 |0,40 0,25 - - -
Sty 890,16 | 0,45 | 1,00 0,80 | 2,00 |0,50 - - - -
WELDOX-900 0,15 (0,22 | 1,40 0,25 | - 0,50 - - - -
DQ125 0,11 | 0,20 | 0,79 0,52 | 1,46 |0,52 0,03 0,05 0,01 | <0,03
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%L O d3¢
9 [ § n'Oqaz o dzOf
= Hico
N \Y B S t b [ Go,2 Uq | KCV,
s W [10 |% rr/
0,002 0,003 |0,001 |0,001 | 0,008 W, Sn,| 0,16 | 0,32 | 440 -50 >40
Zr
<0,012 | 0,04 - <0,010 | <0,020 - 0,13| 0,33 | 440 -70 >50
0,07 0,20 0,43
- - - <0,015 | <0,020 Ce, 0,20 | 0,41 | 450 -70 >30
Ca 0,27 | 0,51
0,005 0,05 - 0,003 | 0,014 - 0,21 0,39 460 -20 >31
- - - <0,001 | <0,020 Ce, 0,23| 0,59 | 550 -70 >30
Ca 0,30 0,73
0,01 0,005 |0,002 | 0,002 | 0,004 W, Sn,| 0,22 | 0,46 | 572 -50 >59
Zr
- 0,08 - <0,01 | <0,020 0,20 0,40 | 590 -50 >40
0,22 0,46
- 0,08 - <0,01 | <0,020 ;:ra 0,24 0,60 | 685 -50 >40
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