CHunXeHue 3aTpaT B CTPpOUTESNILCTBE NyTEM
NPUMEHEeHUS HOBbIX BbICOKOMPOYHbIX
MapPOK KOHCTPYKLUMOHHON CTanu

Bnagucnas Nlop6aTeHko,

KaHanpat TeXxHU4eCcKnx Hayk P METIHBECT "
[JenapTamMeHT No pa3BUTUIO NPOAYKTOB U PbIHKOB
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APMNP

PE3IOME

1¢ TepmomexaHun4yeckasa KOHTponupyemas rnpokaTka
(TMCP — Thermo-Mechanical Controlled Process) -
NHHOBALMOHHAs TEXHOMNOIMMS NPoKaTKK, NPy KOTOPOW
KOHEeYHasi Menko3epHUcTas MUKPOCTPYKTypa MmeTanna
OOCTUraeTCsl MUKPONermpoBaHMeM, NPOKaTkon B

ananasoHe Temnepatyp 900-700°C n KOHTpoONMpyeMbIM

oxnaxgeHnem. [aHHbIN BUO NPOM3BOACTBA npokarta
oTnnM4aeTcs oT ApYyrnx cnocoboB OTCYTCTBUEM
OO0MOSTHNTENBHON TEPMOOBpPabOTKN BHE MOTOKA U

MWHUMasTbHbIM UCNONb30BaHMEM JTIEMMPYIOLLMX 3rIEMEHTOB.
i¢ TMCP-npouecc aktuBHo npumeHsaetcs ¢ 80-x .. XX B. n

sBNseTca Hanboree NepcrnekTUBHOW TEXHONOrMen ans

NoslydeHns npokaTa BbICOKOM MPOYHOCTU. B oTnnyme ot

CTaHOapTHbIX TexHonornu npokatkn TMCP-npouecc
NO3BOSIAET NONYYNUTb YHUKASIBHYIO MENKO3EePHUCTYHO
CTPYKTYPY MeTanna, kKotopas obecneymBaeT BbICOKYHO
NPOYHOCTb U XopoLyto doopmyemocTb. TMCP-npokat
NMeEET HU3KNW YrnepoaHbIV SKBUBASEHT, YTO
obycnasnnBaeT XOpOLUYK CBapUBaeMOCTb.

1¢ TMCP-npokaT LWNPOKO NpuMeHsieTca B 06nacTax TEXHUKM,

rne TpebyeTcsl CHMXKeHMEe Beca MEeTanoOKOHCTPYKLNIA C
OHOBPEMEHHbIM NOBbILLIEHNEM MPOYHOCTHbIX
XapakTepucTUK (CTPOUTENBLCTBO, BETPOreHepaLms,

CyOQOCTpPOEHME, MaLLUMHOCTpOeHNe). bnarogaps BblCcokomn
NPOYHOCTN, CBAPMBAEMOCTU N YCTOMYMBOCTU K XPYMNKOMY

pacTPEeCKNMBaHMIO NPOKaT MOXET NPUMEHSATLCH B

KOHCTPYKUMAX C TemnepaTtypon akcnnyaTtaumnm go -50°C ¢

rapaHTMpoBaHHbIMAU 3HA4YEHNAMN yp,apHoM BA3KOCTW.
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OPMP OCHOBHBbIE NMPOLECCHI MPOU3BOAOCTBA
JIMCTOBOW CTANU

OcHo8HbIe cxeMbl Mpouyeccoes rnpouseodcmea 2/K npokama Mukpocmpykmypa cmasnu nocre
pa3/iu4dHbIX U008 o6pa6omku

Bug npouecca

CTpykTypa cTtanu Temnepatypa OG6bI4HbIE BUALI 06paboTkn cTanu TepMoMmexaHuyeckasi npokaTka
AR N CR(NR) QT TM (TMCP) TMCP+ACC
ITemnepaTtypa
Pekpucranvu3oBaHHbIN cnsiba
aycTeHuT ITemnepatypa
HopManusauum unu
[BaKanku 900°C
Temnepatypa
- [OKOHYaHus o,
HepekpucTanuaoBaHHbIii e 800°C
aycTeHuT
700°C
Ar3 unu Ac3
AycTeHuT + cbepput
Arl nrim Acl
AyCTEHUT + cheppuT unu [Temnepatypa
hepput + 6eiHUT loTnycka

YcnoBHble 0603HauYeHus:
AR — npouecc npokaTku, COOTBETCTBYIOLLWIA MONYYEHWIO CTanu B ropsiyekaTaHom coctosiHim (As Rolled)
N — Hopmanu3auws (Normalizing)
CR(NR) — koHTponupyemas npokaTtka (Controlled Rolling/Normalizing Rolling)
QT — 3akanka c otnyckoM (Quenching and Tempering)
TM — TepMomexaHuyeckast obpaboTka (TepMomMexaHuyeckas koHTponupyemas npokatka) (Thermo-Mechanical Rolling/Thermo-Mechanical Controlled Process)
R — nedopmaums
(*) — Temnepatypa AByxdasHoi obnacTtu aycteHuTa u depputa
ACC — yckopeHHoe oxnaxaeHnue (Accelerated Cooling)

» FopsAivyas npokaTka — NpokaTka CTanu npu BbICOKOW TemnepaType C NocrneayolmM oxXnaxaeHnem Ha
BO3ayxe. TeMmnepaTtypbl NPOKATKN 1 OKOHYaHWUsI NMPOKaTKN TUMMYHO B obnacTu TemnepaTypbl
pekpucTannuaauum aycteHuTa 1 Bbille TeMnepaTypbl HopManusaumm

» HopmanuasyoLwasa npokaTka - TEXHONOMsi MPOKaTKK, NMPU KOTOPOW OKOHYaTernbHas AedopMaums
BbIMOHSETCS B AvanasoHe TeMrnepaTypbl HOpManusauuy ¢ NMosiHOW pekpucTannmsaunein aycteHmTa

= Q&T (3aKkanka ¢ oTnyCKOM) - BUZ TepMO0OOPaboTKM, HanpaBfeHHbIW Ha NoslydeHe B MeTarnne
NOBLILLIEHHOrO YPOBHS CBOWCTB. 3akarnka BkitodaeT B cebsi Harpes 40 3a4aHHOM TeMnepaTtypsbl, CBbILLE
A3, BBIAEPXKKY U nocregylollee GbICTpoe oxnaxaeHne BoAoK. [na CHATUA BHYTPEHHMX HanpshKeHWn

nocne 3akanku npokaT NnoaBepraeTcsl OTNycKy, TemMnepaTypa KOTOpPOro perynupyeTcs B 3aBUCMMOCTM OT
TpebyeMbIX CBOWCTB.

= TMCP — npouecc, npegnonaratowmmn CTPOrMn KOHTPOSb TeMnepaTypbl U CTeneHn gedopmMaunm Bo BpeMs

npokatku. CBoiicTea, nomny4veHHble nocrne TMCP, He MoryT 6bITb BOCNpOM3BeAEeHbI HOpManu3aumen nnm
OpyrMMun BUgamMmm TepMoobpaboTku.

TepmomexaHquCKaﬂ npokaTtka c
KOHTPONMpyeMbIM oxnaxgeHuem

[ %]
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aPMP CXEMA NMPON3BOOCTBA TMCP NMPOKATA

B ycnoBusix
Mpynnbl
METUHBECT
nmcToBoMn
TMCP npokat

BbinnaBka ctanu B BHeneuyHasa o6paboTka cTanu PasnuBka crann Ha MHN3 npousBoauTCA B
KUCITIOPOAHOM KOHBepTepe COOTBETCTEUM CO
ctanpgaptom [ICTY
EN 10025-4:2007 n
Apyron
HOPMaTUBHO-
TeXHUYECKOU
p,oxymeHTaLmeﬁ Ha
MK «A3OBCTAIlb»
n MMK nm. Unbunua

OTtpgenka npokaTa, KoHTponupyemoe oxnaxpeHue MNpokaTtka
KOHTPOIb KayecTBa
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OPMP OCHOBHBbIE NMPEUMYLLECTBA TMCP INMPOKATA
B CPABHEHUU C TPAOUWLIVOHHbIMA MAPKAMW

NMpenmywectBa TMCP npokara

SKOHOMMSA:
o _ 1. CokpawieHue
CBouncrBa: 3aTpar Ha
1. Xummnyeckni nepepaboTKy —
COCTaB — HU3KUWN YMEHbLUEHNE 3aTpaT
yrnepoaHbIn Ha cBapO4Hble
3KBUBaneHT MaTtepwuanbl 1 Harpes
2. MexaHuyeckue 'c\)"TeCT a‘l‘lg;,, =
XapakTepucTki — p,on)gnHMTeanoﬁ T/0
BbICOKasi
NPOYHOCTD, 2. CHuXxeHue Beca
BbICOKasi yaapHas MEeTannoKOHCTPYKL
BA3KOCTb MW B CPaBHEHUN C
TpaanULMOHHbBIMU
MapKkamu
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APMNP

NMPEUMYLLIECTBO TMCP [1POKATA Ne1 —
HU3KWUW YINEPOOHbIN SKBUBANEHT

Xumuyeckuli cocmae cmaJsiu Knacca npo4yHocmu 460 Mna

MaccoBas gonst anemeHTa, %

S460N ACTY EN 10025-

S460M ACTY EN 10025-

3:2007 (Hopmanusauums) 4:2007 (TMCP)
Tpe6orams dakTnyeckoe Tpe6osaHms dakTnyeckoe
cTaHgapTa cheanee cTaHgapTa cpheatee
3HayeHune 3HayeHue
C <0,20 0,17 <0,16 0,12
Mn 1,00-1,70 1,60 <1,70 1,59
Si <0,60 0,26 <0,60 0,28
S <0,020 0,004 <0,025 0,004
P <0,025 0,008 <0,030 0,009
Nb <0,05 0,042 <0,05 0,034
V <0,20 0,063 <0,12 0,054
Ti < 0,050 < 0,005 <0,050 < 0,005
Alobw, |[=0,02 0,030 20,02 0,030
Cr <0,30 0,02 <0,30 0,03
Ni <0,80 0,64 <0,80 0,04
Cu <0,55 0,02 <0,55 0,02
Mo <0,10 <0,01 <0,20 0,01
N <0,025 0,007 <0,025 0,009
CE <0,53 0,49 <0,45 0,41
| CET <0,44 0,35 <0,41 0,28

anepop.l-lble 3KBUBaAlNEeHTbI:
CE =C + Mn/6 + (Cr+Mo+V)/5 + (Ni+Cu)/15
CET = C + (Mn+M0)/10 + (Cr+Cu)/20 + Ni/40

TunuyHbie yenepoOHbIe aKkeusasieHMbI U MUKPOCMpPyKmMypa
HopMaJsiu3oeaHHOU U mepMoMexaHU4ecKU yrnpoYHeHHoU
cmaneu
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MuHuManbHbIN npeaen Tekyyectu, MMa

CE

MNMpouecc TMCP no3BonsieT nonyyatb 3agaHHble
BbICOKME MeXaHu4eckue CBOMCTBA NMpokKarta C
ynyJdlieHHbIMM NoKa3saTensiMu cBapMBaeMocCcTu
M chopmoBaHUA Npu 6oree HU3KUX U3gepxKKax
(sxoHOMMA Ha nerMpoBaHuNn).

© 000 «METHMHBECT XONANHT > 2006-2013. Bce npasa 3alyMiLeHbl

< METIHBECT®



HU3KUUN CE NO3BOJNIAET CHU3UTb TEMIMEPATYPY
NPEOBAPUTEJIbHOIO HATPEBA METAIJINA NMPU CBAPKE

BnuaAHue yrepogHore 3KEMEaneHTa Ha TEMNEepaTypy
npedEApPUTENEHOTO HATPEEA ANA PaZNHYHbIX KNacCcoe

APMNP

Mpenen Tekyyectn (MPa)

200 1 BnuAanme yrnepogHoro skeueaneHta (CET) Ha ~ NMPOYHOCTH
Temnepartypy NpeaeapHTensHOIO Harpesa °C 5275
SA60M S460N MeTanna paccunteiBaeTcA no EN 1011-2 no 200
thopmyne:
450
150
sazom Tocer = 750 x CET - 150 (°C), {
400 $460 109 $366
20e CET=C + (Mn + Mo)/10 + (Cr + Cu)/20 + Ni/40
T
Takum obpazom, yeenudeHne CET Ha 0.01%
5335Mg «——o S355N NpUBOOUT K POCTY TemnepaTyps!
350 o —
npeaBapuTENEHOro Harpesa Ha 7,5°C N
=—TMCP
5420
300 - Hanpumep, npu 3aMeHe KOHCTPYKUMOHHOM cTann $355N, npoweguweii ctaHgapTHYKO ans
S215M S275N OAHHOro TUNA CTaneil HopManu3auul B NOTOKe, Ha cTanb $355M, npon3Bea&HHYIO No
<« TexHonorun TMCP, cHwkeHne TeMnepaTypbl NpegBapUTeNbHOro HarpeBa COCTaBUT:
250 T T T T 1
03 035 04 045 05 055 S355N CETO0.43 Tpcer = 175°C
| | 1 Gre>
YrnepoaHblii 3kBusaneHT CEV* ,
$355M CET0.37 T,cer = 125°C
* AnA TonWwrH MeHese 16mm nokasatenn wa ACTY EN
10025-4:2007 w ACTY EN 10025-3:2007 [ \
S Ucnonb3oBaHne TMCP npokata no3sonsiet
N - Hopmanuaauma CHU3NTb N3AEPXKN Npu ero "epepa6OTKe nytem

UCKIN4YeHnsa ctTaagmun npeaBaputTesnibHoOro
HarpeBa MeTarnna nnb60 3HaYUTENbLHOro
CHNXeHunda TemMnepaTtypbl HarpeBa.

g J

[ %]
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OPmP NMPEVUMYLLECTBO TMCP NPOKATA Ne2 —
BbICOKAA NMPOYHOCTb U YOAPHAA BA3KOCTb

Pe3ynbmambi mecma LWapnu' dns cmanei

nocne paznudHbIx eudoe o6paGomku (H, TMCP. 3+0 ) TepMomexaHn4yeckoe ynpoyHeHne obecnevnBaeT:

150 , , , v HenpepbIBHOCTb NpOM3BOACTBA (OCYLLECTBNSETCH
) ® S355J2+N l B MOTOKE NMPOKaTHLIX CTaHOB) C 0becneveHnem
300 m  S460ML ) ¥ BbICOKOW NPOM3BOANTENBHOCTU TPYAa;
{=— A S5690QL
250 / : v DKOHOMMIO SHEPreTUYECKNX PecypcoB (3akarka
. ] NPOU3BOANTCS C UCMNOSIb30BaHNEM TeNsa
= 200 NPOKaTHOro Harpeea C CaMoOTMYCKOM Mocrie
% 1eo] NpepBaHHOIO OXNaXXaeHusl);
= ] * / v' QkOHOMMIO MaTepuarnbHbIX PecypcoB (YnpovHeHne
S 100 7 NO3BOSMSIET CHU3UTb pacxod A4ePULMTHBIX
1 / nervpyroLmMx aNemMeHToB 4S5 ferMpoBaHns ctanum
50 N MeTannonpokara npu n3roToeBneHnn
KOHCTPYKLUMA U MaLUVH N3 HEro);
L) hd ) v L] hd L) v L] ¥ hd T
-120 -100 -80 -60 40  -20 0 20 v MNosblweHne B 1,5-2,0 pasa NpoOYHOCTb CTanbHOro
Temperature [°C] npokara, CyLLeCTBEHHOE YBENTMYEHNE €0
BA3KOCTU (B T.Y. U NpU oTpurLaTeNbHbIX
A hekm 3ameuieHUss HOpMaslu308aHHO20 rpokKkama u3 TemnepaTypax) 1 yCTarnoCTHbIX XapaKTepUcTuK;

cmanu S355 Ha mepMomMexaHU4YeCKU yrnpPoYHeHHbIlU npokam S4602 v’ [NoBblLLEHNE CTOMKOCTU CcTanm K XpYynkKomy

_ paspyLeHnto. TpelMHOCTONKOCTb
TepMOMEXaHNYECKN YNPOYHEHHOIO yrmepoancToro

YMeHbLleHue npoKarta Bcerga Bblille, 4eM y ropAa4eKkaraHoro.

TONLWMHbI Ha 24% OHa Takxke Bblle, YeM Y HU3KONErMpoBaHHOTO
ropa4eKkataHoro npokara paBHOU NPO4YHOCTMU.

50 mm

—— CokKpaweHue Ucnonb3oBaHne TMCP npokaTta noBbILLEHHOW
:| 00BbEeMOB CBAapPOYHbIX NPOYHOCTU NMO3BONSIET CHU3UTbL OOLLYI0
3| paboT Ha 42% MeTasrisIoeMKOCTb U34eriuu, a Takxe
i MaTepuarnbHble U TPyAOBble 3aTpaTtbl NpPU ero
nepepaboTke.

1 nanHble Dillinger
2 uHdpopmauus Voestalpine
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NMPUMEHEHUWUE TMCP NO3BONAET CHU3SUTDb

APMP METANIJIOEMKOCTb CTPOUTENbHbIX KOHCTPYKLIUA

lNMpumeHneHue TMCP-npokama e KoJsIoHHax 30aHull 3asucumocmb NMPOYHOCMU Ha CXXamue U 8bICOMbI KOJIOHHbI

MpoyHocTb Ha cxatue (KN)

60000 - ) '
S460M pacyéT Ans KOMNOHHbI:
iM% 50000
S355M
40000 - af
HD 400 x 1086
4
30000 1 S235JR
20000 -
uar.n:a
10000 -~

Hnace npossoc® C345
Mapia cranu ErH 09rzc EHI]H 0 T —
Pasmep konoset, . 05305158 3053050137 30530597 L 220" GM 9 10 11 12 13 14 15

BbICOTa KOJIOHHbI

* CornacHo MOCT 27772-88 / TMCP ocoGeHHo ) (M)
** PacyeTHas Harpyska — 4250 kH achdhekTUBEH B
KONOHHax Ao 5m

3amMeHa 0bbIYHbIX KOHCTPYKLUMOHHbIX MapoK CTanu Ha BbICOKONpoYHble TMCP-Mapku nossonset
NOYTU B 2 pa3a CHU3NTb METaJIJTOEMKOCTb CTPOUTENbHbIX KOHCTPYKLIMK: 3a CYET UCMNOSIb30BaHUSA
KOJSIOHH C MEeHbLUEeN TONWMHON CTEHKU U NOJSIOK NPU aHaNornyHbIX NokasaTtensx NPoYHOCTU Ha
cxartue

[ %]
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OPMP CHMXEHUWE METAJIJIOEMKOCTW NMPU NCMNOJIb3OBAHUU
TMCP MNMPOKATA B NMPOMBIWIEHHOM CTPOUTEJILCTBE

<& O0O0 «l'Mnpomes» BbINOMHWIO TECTOBLIN pacyeT obbekTa pacnpeaennTenbHOro ycrpomnctea gomeHHoun neum Ne3 NMAO EM3 B
KOMMJSIeKCe COOPY>XEHUN YCTaHOBKM NblNeyrofnbHOro BayBaHus. Llenb paboTt - onpeaeneHme BO3MOXHbIX 30H NPUMEHEHUS cTanu
S460M B 3aaHusX kapkacHoro Tuna. OCHOBHbIE HECYLLME KOHCTPYKLUN KapKaca BbINOSIHEHbI M3 COCTaBHbIX CBapHbIX ABYTaBPOB,
MaTepuan KOHCTPYKUMn - ctanb knacca C245. ccnegoBaHa BO3MOXHOCTb 3aMeHbl 3TUX 3NIEMEHTOB Ha COCTaBHbIE CBapHble
AByTaBpbl 13 ctann S460M (knacc npoyHoctn C440 no NOCT 27772). Pac4eT KOHCTPYKUUIA BbINOSTHEH B MPOCTPAHCTBEHHON Mogenn
METOAOM KOHEYHbIX 3nemMeHTOoB no nporpamme SCAD.

¢ OnpepensiioWmMMmM SBNSOTCS NoKasaTeny pacyeta no BTOPOMY npeaenbHOMY COCTOSIHMIO, BBUAY YEro NepcnekTUBHOM Ans
NPUMEHeHUs! NpokaTa 13 JaHHOW MapKKU CTanun MoXeT ObITb pacyeTHasi cxema Kapkaca C KECTKUMU COEAUHEHUSIMU 3NTIEMEHTOB B
yanax. CpaBHUTENbHbI aHan1M3 Ha OCHOBaHMKN pacyeTa NokasbiBaeT 3KOHOMMIO ANsl 3NEMEHTOB C XXeCTKMMU COeaNHEHUSIMU B y3rax

33,52%. - Cey4yeHust KOJIOHH U 6a/10K UOEHMUYHO20
npumeHeHusi uz cmasnu C245 u C440

Cranb C245 Cranb C440
R,=2450 kr/cm? | R,=4400 kr/cm?
K1 1-276*8 1-220*8
2-300*12 2-240*10
K2 1-360*12 1-368*10
2-300*20 2-260*16 C 245  g40M
K3 1-360*12 1-368*10 (C440)
2-400*20 2-260*16
Bankn Ha 2 2
OTM.
+11.650, 1-368*10 1-300*8 . 1
+15.200, 2-250*16 2-200*10
+18.200,
+20.900
Banku 1-368*10 1-280*8
NoKpLITUS 2-200*16 2-200*10 f \
. . CHuxeHune
O6ujuii eec KoHCMpYKUUU MeTannoemMKoCcTH
Cranb C245 Cranb C440 KOHCTPYKLMIA npu
R,=2450 kr/cm? | R,=4400 kr/cm? NPUMEHEeHnn
K1 2,52 1,76 ctanu S460M
K2 12,7 9,3 (C440) B3aMeH
K3 0,73 0,43 C245 cocTtaBngeT
Bla 6,81 3.7 83,52%
5111 B5 2.1 1,3 \ j
B9 19 1,3
E : Bcero 26,76 17,79

[ %]
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APMP TMCP B CTPOUTEJIbCTBE COBPEMEHHbIX KOMMEPYECKUX 30AHUN

lNMpumeHeHue TMCP-npokama e coepeMeHHbIX KOMMepP4YeCKUX 30aHUsiX

BcemupHbIi Toproebivi LIeHTp BawwHa Xépcta
MecTononoxeHue: MecTononoxeHue:

r. Heto-Mopk, CLUA r. Heto-Mopk, CLUA

"o 3aBepLueHus CTpouTeNnbCTBa: 'op 3aBepLUeHUss CTpoUTENLCTBA:
2014 (nnaH) 2002

BbicoTa: 541m BiicoTa: 201m

KonuyectBo ataxen: 104 KonuuyecTtBo ataxen: 47

Mandpe baluHs

MecTononoxeHue:
r. bapcenona, VcnaHusa

['op 3aBeplLueHnsa cTpouTensCcTaa:

1992
BbicoTa: 154m
KonunyectBo ataxen: 42

w CHWxeHve Beca MeTannoKOHCTPYKLNUIA 30aHusl B pe3ynbTaTe

ncnonb3oBaHUsA BbicokonpovHoro TMCP-npokaTta

CmOUMOL'mb, mbic. epH

o
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U
<

=~
<

20

10

AppekmueHocmb ucnonb3o08aHuUsi cmasnu
noebIWweHHOoU NMPOYHOCMU 8 C8apHbIX
A KOJ/TOHHax!

[\E E’""-f&--._ﬂ
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S (45
440

>
3 6 g 2 5 18 21 24 27 30
Homep smaxa

1 naHHble KneBckoro HaLMoHanbHOro yHMBepcuTeTa
CTPOMTENbCTBA M apXUTEKTYpbI

Ucnonb3oBaHne TMCP-npokata B KOJIOHHaX COBPEMEHHbIX BbICOTHbIX 3jJaHUA KOMMEP4YeCKOoro
Ha3HavyeHus no3sonseT agocTuub 20-30% 3KOHOMUU MeTannonpokara
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APMNP

TMCP B MOCTOCTPOEHWUUA

AkmueHoe npumeHeHue TMCP-npokama e MocmocmpoeHuu e Eepone

MocTt 3pacmyc

MecTononoxeHue:
r. Potrtepgam, Hugepnangbl

Makc. BbicoTa: 139m
LnpuHa: H.A4.
Onuvna: 802m

o4 3aBeplLueHus cTpoutensbcTea: 1996

Bec meTannokoHcTpykumii: 6 800T

4 200T nucTta mapku S355M

OPECYHHCKNIA MOCT

MecTononoxeHue:
r. Manbmo, WBeuns — r. KoneHraren,
ERE

Makc. BbicoTa: 203,5m
LLnpuHa: 23,5m
OnvHa: 7 845m

op 3aBepLueHus ctpoutenscTaa: 2000

Bec meTannokoHcTpykuui: 82 000T

60 000T nucta mapku S460M
16 000T nucTta mapku S420M

© 000 «<METUHBECT XONAMHI » 2006-2013. Bce npaBa 3alimLLEHbI

Moct NnbBepuy

MecTononoxeHue:
r. Atoccenbaopd, Nepmanus

Makc. BbicoTa: H.A.
LLvpuHa: 33m
OnvHa: 5 910m

["op 3aBepLueHus ctpoutenscTea: 2002

Bec meTannokoHcTpykuumir: 7 5001

(BKI. nucT Mapku S460M)

MocTt Ennelis Heerma

MecTononoxeHue:
r. Amctepgam, HugepnaHgbl

Makc. BbicoTa: 26m
LLvpuHa: 38m
Onvna: 230m

'og 3aBepLueHus ctpoutenscTaa: 2001

Bec meTannokoHcTpykuui: 2 4801

(BKN. nuCT Mmapku S460M)
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OPMP OCOBEHHOCTU UCTMOJIb3OBAHUA TMCP INMPOKATA
NPU NPON3BOOCTBE METAJIJTTIOKOHCTPYKLIUU

» [opsvasa bopmoBka (¢ TemnepaTypou Boiwe 580 °C) HegonycTUMma,
T.K. MPUBOOUT K NOTEPE MEXAHUYECKUX CBOMUCTB U CTPYKTYPHbIX
npeumywects TMCP npokara.

» XorogHas doopMoBKa BO3MOXHa.
«Tennas» popmoBKa pekomMmeHayeTcs npu Temnepatypax go 580 °C

Y

3HauuTenbHoe CHMXeHne Nnbo NCKNYeHne NpeaBapuUTeENnbHOro Harpesa
OTcyTCTBME AOMNOMNMHUTENBHBIX CBAPOYHbLIX OnepaLmi
CokpalleHne BpemMeHu NpPoun3BoaCcTBa

HeBbicokasi TBEpAOCTb 30HbI CBAPHOIO LBa BBUAY HU3KOMO YrnepoaHoro
9KBMBAneHTa, HU3Kas CKIOHHOCTb K 00pa30BaHUI0 XONOAHbIX CBAPOYHbIX
TPeLLUH

VV VYV

» OTcyTtcTBME HEOBXOANMOCTWN AOMOSNHUTENBHON TEPMUYECKON
0bpaboTkm nocne cBapku

[ %]
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OCHOBHbIE UHULUWATUBbI METUHBECT
B MNPOABUXEHWU TMCP MNMPOKATA

TexHu4eckue eo3moxHocmu METUHBECT
e npou3zeodcmee TMCP npokama

APMNP

1. CdopmupoBaH cknapg
TepMOMEXaHN4YeCKOro fIMCTOBOro npokaTta
Ha CMU r. Knes (8...40 x 2000 x 6000 mm)
ONS1 NOCTaBKM KNMEHTaM MarnbiMu

napTmnamMmm CTponTenLCTBO
S275M/ML, 34aHui 1
2. KpynHble napTum oTrpyxarTca BaroHHbIMM AOCTY EN S355M/ML, 6-50 X 1500-3200 X | COOPYXeHui

HOpPMaMu B agpec 3aKkasyuka vyepes 10025-4:2007 | S220M/ML. | 6000-12000 mm MocTocTpoeHne
cObITOBbIE CTPYKTYpPbI MINX AnekTpocTaHumm

3. Pacwmpsietca mapodHbin 1 pa3MepHbIN =
coptameHT TMCP npokara, BbINycKkaeMoro n,vnom\
Ha akTuBax XonguHra (OCBOeH npokaT CEPTUOUKAT

KOHTPOIb NPOAYKLXWA B COOTBETCTBUU

S460M L, nOTeHL“/IaanO 803M0>‘KHO C DIN EN 10025-1:2005, MPUNOXEHUE ZA
OCBO€HWe MapokK BnnoTb Ao S700MC) gy e e ot

]
OTHOLIEHHE K CTDOTENbHbIM M (QupexTusa no CTpoMTENLH D), ¢

4. COBMECTHO C MHCTUTYTOM [laToHa u e %i” e

Axta 0T 6 AHBapa 2004 T p l-'(

BeOYLLUMMWN NPOU3BOANTENSIMN CBAPOYHbIX S—

87500 1. Mapnynons‘

MaTtepuanoB pa3pabarbiBatoTCs
TEXHONOrM4Yeckne MHCTPYKLUMM No CBapke e T S
TEPMOMEXaHNYECKM YNPOYHEHHOIO

npokaTta

5. B pamkax g0eaTenbHOCTU YKpanHCKoro
LlenTpa CtanbHoro CtpountenscTBa
BedyTcs paboTbl NO NepecMoTpy
HOPMaTUBHO-TEXHNYECKON CTPOUTENBHOM

nokymeHTaumm (OBH B.2.6-163:2010) c
BHECEHMEM TEPMOMEXaHNYECKN
YNPOYHEHHOIO COpTaMEHTa B NepeyeHb
NPUMEHSIEMbIX MapOK

CraHpapt Mapka Pa3swvep MpnmeHeHue
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APMNP

BIIATOAAPIO 3A BHUMAHUE

[ %]
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APMNP

NMPUNOXEHUA
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PP TEXHONOINMMA TEPMOMEXAHUYECKOW NMPOKATKU B YCITOBUAX
TJ1L1-3600 MK A3SOBCTAIJlb (OCTY EN 10025-4:2007)

» [NpokaTka packaToB TOSIWMHON A0 16 MM B YACTOBOM KI1€TU NPOU3BOAMTCA MO peXMMaM TepMOMEXaHUYECKON NpoKaTKun C
orpaHnyeHnem TemnepaTtypbl Hayana npokatkm B npegenax 840-870°C n koHua npokaTkm B npegenax 730-740 °C.

» [NpokaTka packaToB TonwuHoW 16 MM M Gonee B YMCTOBOM KIMETU OCYLLECTBNSAETCS MO pexummaM TepMOMeXaHU4eCKoW
MPOKaTKN C OrpaHNYeHneM TemnepaTypbl Ha4Yana v KoHLa NpoKaTKn B COOTBETCTBMM C Tabnuuen.

» Packatbl TonwmHon 16 mMm 1 6Gonee noaBepratoTCs YCKOPEHHOMY OXfaXaeHuto B cooTBeTcTBuM ¢ TWU 232-46 no pexumam,
npvBeaeHHbIM B Tabnuue.

. TonwuHa nuUcToB, MM
KoHTponupyembin napameTp

16-20 | 20,1-30 | 30,1-50
Temnepartypa HarpeBa, °C 1160-1180
YepHoBas ctagus Bes orpaHnyeHuns
TonwunHa nogkaTta Ans YUCTOBOM KNeTUu, MM 54-56 80-82 90-92
YuctoBas ctagus
TemnepaTtypa Ha4yana npokaTtku, °C 860-900
;I'gmnepaTypa packaTta nepea nocnegHUM MpornycKom, 290-810
YckopeHHOoe oxnaxaeHue
Temnepartypa Ha4yana oxnaxaeHus, °C 760-780 770-790 780-800
TemnepaTtypa KoHUa oxnaxaeHus, °C 580125
MHTeHcuBHOCTb oxnaxaeHus, °K/c 1012 8+2

» Nnctbl nogeepratotcsa MNPO B witabene B cooTBeTCTBUM € TpeboBaHuammn TU 232-97.
» OT6op Npob u McnbITaHNSA OCYLLECTBMAATCA B COOTBETCTBUN C TpeboBaHMsaMK 3akasa n EN 10025-4.
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