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MAO «MapuynonibCKnii MeTannyprivyecknii KoméuHat um. Minsuya», Mpynna MetuHeect

[lpou3BoACTBO CTaNW U NnpokKarta cTanu mapku S355...N
JANA N3roTOBNIEHUA METaNNOKOHCTPYKLUM
nop crpoutenbcTBo HCK «Onumnuickuii» B Knese

OnpegeneHa TeXHOIOrMs rNPoOV3BOACTBA CTaln M npokarta AJ1s BbIlOJIHEHUS] 3aKka3a Ha rocTaBKy TOJICTOJIMCTOBOMO
npokara ans ctpoutensctBa HCK «Onumnuiickuii» (r. Kues), rnaBHasi 0COOEHHOCTb KOTOPOro 3ak/o4yaeTcs B
HeobXxoAMMOCTHN MPOBEAEHUSI MEXaHUYECKUX UCTbITaHWIA B HarnpaBaeHun ToALWwuHbI incta no EN 10164.

KnioueBbie cnoBa: T1o/1cTONIMCTOBOV npokart, ctanb mapku S355...N, TpeboBaHus no Z-ceovictBam, EN 10164,
roJ1y4eHMNe BbICOKOM YUCTOTbI CTaIv, HOPMaM3yroLLasl rnpokartka, peppuTo-nepanTHas MUKPOCTPYKTYpa, rnosocyarasi

MUKPOCTPYKTYpa

nocnegHue roabl YKpauHa akTMBHO TFOTOBUTCS K

npoBedeHuto vemnuoHaTa EBponbl no cytoony.

B cTpaHe akTMBHO BO3BOAMTCS MHGPACTPyKTypa —

Ooporu, asponopTbl, CNOPTUBHbIE MOLLaAKK, MecTa
oTabixa ansa 6onenbwmkoB 1 gp. OgHako, ocoboe BHU-
MaHue yaerneHo, npexae Bcero, CTPOUTENbCTBY CTaau-
OHOB. PeKOHCTpPyKLMIO rmaBHoro cragumoHa Eepo-2012 —
HCK «Onumnuinckuiny B KneBe, roe bygoeT npoBefeH
durHan 4YemnuoHaTta, — HasblBanu NaBHOW CTPONKON
CTpaHbl. B cBA3M € 9TUM Ans AaHHOro npoekTa nocras-
neHa 3ajaya MakcMManbHO 3aelCTBOBaTbh MOLLHOCTU
YKPaUHCKNX NPEANPUSTUN.

MAO «Mapuynonbckuin MeTanmnypruieckun kombu-
HaT uM. Wnbuyax», Bxoasawmun B pynny MeTuHBecT
SABMNFEeTCS OOHUM U3 KPYMHEenwmnx npoussoguTenen
MeTannypruyeckon npoaykumm, cneunannsnpyroLmnxcs
Ha NPon3BOACTBE NUCTOBOro npokarta. [oaToMy MmeH-
HO €My MOpy4YeHO BbIMNOMHEHME 3aka3a Ha MocTaB-
Ky TONCTONMMUCTOBOro npokata ctanu mapkm S355...N
no Esponerickomy ctaHgapty EN 10025-2:2004 ans
N3roTOBIEHUS METanfOKOHCTPYKUUIA Mo CTpouTenb-
ctBo HCK «Onumnuiickumny». Obwmin obbem no 9 cne-
LmdmKaumsm 3akasa coctaBmn okono 4750 T.

OcobeHHOCTbL AaHHOro 3akasa 3akrni4danacb B: He-
06X0OUMOCTUN MPOBEAEHNST MEXAHUYECKUX WCMbITaHUN
B HanpasneHuu TOMLWMWHbI FOTOBOro nucra (Z-cBoncTea
no EN 10164) ona npokarta TtonwuHon 15-50 mm (gon.
TpeboBaHne 4 no EN 10025-2:2004); tpeboBaHuM no
Y3K cornacHo EN 10160, knacc S1 ans Bcex TOMLMH
(mon. TpeboBaHne 6 no EN 10025-2:2004); 6onblwom
KONMM4ecTBe ManOTOHHaXHbIX MO3ULMIA B LUMPOKOM Ana-
nasoHe pa3MepHOro COpTaMeHTa, MOMIUCTHOE WCMOoSHe-
Hue (Bcero no 3akasdy 6onee 200 TunopasmepoB nuc-
TOB, U3 KOTOpbIX Oonbluas YacTb nosvumun B 1-4 nucta).

[nsa BbINONMHEHMS 3TUX OOMNOMHUTENbHbLIX TpeboBa-

CopepxaHue (%oMac.) nermpyrowmx aNeMeHToB

HUA 3aKasynka B TEXHOMOrMIo MNpou3BOACTBA CTanu U
npokata BHECEHbI UBMEHEHUS, 8 UMEHHO:

— paspaboTaH HOBbIA perfameHT XUMWUYECKOro Co-
ctaBa ctann 9.324 no cpaBHEHWIO C OENCTBYIOLIUM
3.323 ana ctann mapku S355...N;

— CHVXEHO cofepXaHue BpefHbIX npumecen (cepbl
v docchopa);

— yBenuyeHo cogepxaHue (%Mac.) nerupyroLmx
3MneMeHTOoB (HMOOWs 1 BaHaaus) ¢ onpeaeneHnemM nna-
BOYHOrO coepxxaHus Bogopoaa (tTabn. 1):

— BblgaHa TexHornorns npoussoactea cranu B KKL|,
C Lenblo NoryyYeHns BbICOKOW YMCTOTbl MeTarnsa, cooT-
BeTCTBytoLLero TpeboBaHUSAM 2-ro0 ypoOBHS MO 3arpsi3-
HEHHOCTWN HeMeTannnyecknmu BknyeHammn (HB);

— MOBEpPXHOCTb BCex crnsiboB Ha ckrnage cnsbos
JINU-3000 noaBeprany CBETNEHNO UM NPOOHONM 3a4u-
CTKe;

— npu MpousBOACTBE JIMCTOB TOSILLUMHON CBbILLE
30 MM ucnonb3oBanu cnsidbl TOMLWMHOW TOMbKO 250 MM
Ans obecneveHns KpaTHOCTU cyMmapHoro obxatus 1:5;

— paspaboTaHa TexHonorus HarpeBa cnsboB Ton-
wnHon 150, 200 n 250 mm B MLWBE JML-3000, npegno-
narampoLas paBHOMEpPHbLIM HarpeB MeTanna go Temne-
patypbl 1150-1170 °C Ha Bblgaye M3 neyun nyTem yse-
nnyeHns obLiero BpemeHn Harpesa Ha 30 MUH;

— MpokaTKy B YEepHOBOW KIeTu MpousBoaunn no
TemnepaTtypHo-AedOopMaLNOHHbIM pexnmam ¢ yBenu-
YeHMeM Yucna NPOxXoaoB MO CPaBHEHWUIO C TPagULMOH-
HOW CXeMoW;

— TeMnepaTypHO-AedOPMaLMOHHbIE PEXUMbI MPOo-
KaTkn B YMCTOBOM KIETW COOTBETCTBOBANM COCTOSIHWUIO
NOCTaBKM «HOPMarnuayoLas npokatka» C yXeCTo4YeHu-
em TpeboBaHWi NO TemnepaType Hayana u KoHua npo-
KaTku;

Tabnuya 1

MaccoBasi 4onsA XMMUYECKUX 35IeMeHTOoB, %

Wndp

C Mn Si s P | Al

\ Nb Ti Mo |Cr,Ni,Cu| N, , |H,

3.323 |0,14-0,18{1,20-1,40{0,15-0,30| = 0,022 |< 0,025|0,02-0,06

0,01-
0,025

<0,30

0,04-0,06 KAKAOTO

0,02-0,04 <0,08 <0,009|< 0,45

9.324 |0,14-0,18|1,20-1,40|0,15-0,30| < 0,005 |< 0,015|0,02-0,06

0,01-
0,025

<0,30
Kaxgoro

0,05-0,07|0,03-0,05 <0,08 <0,009|<0,45|0a
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MukpocTpykTypa npokata ctany Mapkn S355J2+N, x200: nnaska 395863 naptum 11893-15 TonwmHon 12 mm (a); nnaeka 395862
naptumn11883-7 TonwumHom 25 mm (6); nnaeka 395857 napTtum 12055-16 TonwwmHom 30 mm (8)

— npokat TonwuHon 14 mm n Gonee npousBoaunn
¢ npumeHeHuem MNoeO;

— npoBegeHne Y3K cnnowHOCTN npokaTa BCero cop-
TaMeHTa BbINOMHANN TOSMbKO Ha aBTOMAaTU3MPOBAHHbIX
YNbTPa3ByKOBbIX YCTAHOBKaX (B TOM YMcre NIMCTOB TON-
LLMHOWN CBbILE 32 MM).

YuntbiBasg HEBO3MOXHOCTb M3roTOBMEHUst obpasLoB
ansa Z-ucnblTaHui TonwmHon ot 15 ao 20 mm, otaenom
CcBapkm paspaboTaHa TEXHOMOrns M3roToBMEHUs 3a-
rOTOBOK C MNPUMMEHEHMEM CBapku ANs CoefUuHEHUs
pabouen 1 3axBaTHbIX YacTen 06-
pasua. Ons TonwmH cebiwe 20 MM
obpasubl n3rotaBnNMBanM U3 OCHOB-
Horo metanna nuctoB. TpeboBsa-
HMa K obpasuam Ans MUChnbiTaHun B
Z-HanpaBfeHUn u TEXHONOrus ux
N3roTOBMEHUST MPUMEHSNN COrNacHoO
TpeboBaHusam crtaHgapta EN 10164.

Bcero ans BbINOMHEHUs 3akasa
B KKL, BbinnaBneHo 45 nnaBok
no wuopy 9.324. YuutbiBasi pasHo-
obpasve pasMepHOro copTameHTa
npokaTa, ucnonb3oBanu cnsabbl BCex

TonwmH 1 scex MHI3. Mo xumuye- :_f_:h..::"*‘ - -.- ___'T—“ ] WM"’W:“;‘
CKOMY COCTaBy BCe MnaBKM COOT- w*:::_ ‘,.'_-“_"_'“ "’_‘: w . A “‘"}“W
BeTcTBOBanu TpebosaHusiM perna- - AR e P SR
MeHTa, B TOM uucrie no Haubonee "ﬁ'w"-n-w b..,.,g. .‘.‘*ﬁ
XXECTKOMY YCMOBUIO — COAEPXaHuIo < B P ;‘:’; »-\' I ,,: ’

BpeOHbIX 31IEMEHTOB.

TpeboBaHu paspaboTann TemnepaTypHbIA PeXum
Harpesa, NpvBeAeHHbIV B Tabn. 2.

Tabnuua 2
TemnepaTypHbIA peXuM HarpeBa MeTanfia B neyu
C wararowumm 6ankamm

Tonwuxa Temnepatypa no 3oHam neuu, °C
cns6os.,
MM 1 2 3 4 5 6 7
150 750 | 1190 | 1210 | 1190 | 1210 | 1155 | 1175
200 250 | 900 | 1200 | 1220 | 1215 | 1235 | 1155 | 1175

l;ﬂ-u‘k 5 js-....:, Y
NOBEPXHOCTb

DL, 5 P g, A

Harpes cns6éos B lWB Ne 3
JINU-3000 npou3Boavnu TOMbKO B
aBTOMaTU4eckoM pexume. Pacxog
NpMpPOOHOro rasa Ha neyb Npu Ha-
rpeBe AaHHOro MeTanna CcocTaBuIl
4,8-7,9 Tbic. M*/y (B cpeaHeMm ~ 6,5).

Ons obecneyeHns Tpebyemoro
KayecTBa HarpeBa meTanna per-
nameHTUpoBanu psia AOMNOSHUTENb-
HbIX TpeboBaHWIA: CpeaHEMAaCCOBYHO
TemnepaTypy cnsboB (N0 AaHHbIM
pacyeta ACYTI) Ha Bxoge B 30-
Hbl neun Ne 4/5 n 6/7 — 980-1120 n
1140-1160 °C CcOOTBETCTBEHHO; pas-
HULY TemnepaTyp BEPXHUX U HUX-
HMUX 30H neun — He Gonee 30 °C;
nepenag TemnepaTypbl MO TOMWMU-

i e %mw;,ﬂr l
M;‘}‘i-mﬁ:‘ﬂ 5Qum

Ya TOJ1LLlVIHbI

Y2 TONWMHbI

He cnsiba Ha Bbljaye — He Gornee m MukpocTpyKTypa no TonwmHe npokaTa ctanu mapku S355J2+N, x200: nnaska 395863
15 °C. Onsa peanusauuu gaHHbIX naptm 1371-1 TonwmHoi 40 mMm (a); nnaska 395861 naptum 1374-6 TonwwmHoit 50 Mm (6)
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CkoppeKkTupoBaHHasi TeXHOorms 20
HarpeBa cnsiooB TonwwmHon 200 wm

_f
&
()

rpaHnuax 30H. 25%-7M: 378406 ?

250 MM no3Bonuna BbINOSHATL per- vl o, /77 ;
NaMeHTUPOBaHHbIE TpeboBaHWUS MO >=345/335 MITa
cpeaHeMacCcoBbIM TemrnepaTtypam Ha 15 o mﬁfmm 141 %

N

B panbHenwem gaHHy TEXHOMO-

-

Y

g
7 18,0
z T A %
ro HarpeBa crsbos BHeOpunu 1 B § /7//%///
MPOU3BOACTBO LUTPUMCOBOMO Mpoka- & 10 / / / // 9“&1
Ta ctanu mapkn 10M206. E / // ;
lNepBoHavanbHoO, C Uenblo onpe- 2 N ////V
[AeneHns onTUManbHbIX napameTt- & ,,'6’4 //// R
poB TexHoNnoruM npoun3BoaCcTBa B < 5 51 1 / //’//691
npokaTt 3adanu OMbITHY MNapTuto W/'//////% 3,9
B konuuectse 193 T (27 cnsbos) Ha i // /////7/
TonwwmHbl 25, 30, 40 n 50 mm. Ons ; //// %/ //
Nosly4YeHUss onepaTuBHbIX pe3yrib- 0 vz /4 //// // // //// 77 % /
TaTOB MeXaHUYeCKUX WCMbITaHUN 340 350 360 370 380 390 400 410 420 430 440
4 packaTta U3 HUX (N0 2 WT TOmNWW- Mpepen TekyydecTu, MMa (nnockuit obpaseL)
Hoi 25 1 30 mMM) oTnpaBwunu No no- X ) - )
Toky 6e3 MPO. OcHOBLIBAsICb Ha WX 30,8
3HayeHUs1 (BbICOKME MPOYHOCTHbIE 30 o \
XapakTepuUCTUKN) BblAaHa PEKOMEH- \
Jauus o ToM, 4TO AN npokaTta Tos- 25 b \ ) m%‘:;m
LWMHON MeHee 25 MM Heobxoammo 231 \ &-ﬁfmm
CTPEMUTLCS K TEMMNepaType Ha BEPX- 25%-75%: 305-571

HeM npegerne 3agaHHOIO pexuma.
3HayeHnsa paboTbl ygapa u Z-ucrbl-
TaHW OMbITHOW MPOKaTKM OKasanuch
BbICOKMMU, C BOMblWIMM 3anacom oT
HopMbl. Bnocnegcteum TexHomnorus
NpoM3BOACTBA MpokaTta ocTaBanach

7
.

7

15

M15

i

HEN3MEeHHOW A0 KOHLia BbIMOMHEeHUs 10 I U \ 9;0 \
3akasa. x \“6,4
YnbTpasByKOBOW KOHTPOJSib BCEro 5 \ \\ \ 39
3aka3a (B TOM Yu1cre W NiuT — IMCTOB 26 \ \ 26 e
TonwmHon 6onee 32 MM) ocyLlecTB- \\ \ \ \.@.113
NANU TONMbKO Ha aBTOMAaTU3NPOBaH- 0 \ AN N \\\§ NN
Hbix ycTaHoBkax Y3K. B HekoTopbix 480 490 500 510 520 530 540 550 560 570 580
NCKMIOYUTENbHBLIX U CMOPHbLIX Cry- BpemeHHoe conpoTuenexune, MlMa (nnockuii obpaseL)
Yyasix JNMCTbl NPOXOAWNWU  AOMNOSHU- -
TEmNbHYI NPOBEPKY C MOMOLLbIO PyY- 18 1777
Horo Y3K. 16 b o v
S PR 225 ry
MuKpOCTpYKTypa npokaTa cTanw ezsa 46
Mapkn S355J2+N pasfniHbiX TOM- o 44 | G639 / ’ ,‘~3_.2.,
WWH npeactasneHa Ha puc. 1 n 2. < prembsirtiyf ' /%7
MWKPOCTPYKTYpa BCeX aHanmavpye- I 12 1.8 / 2
MbIX packaToB (DeppuTo-nepnuTHas //7/;//7/
rnoriocuatasi, B OCeBO 30He pesko & 10 / / / % ER—
noBblLLEHa AOMA NEepPnUTHON COoCTaB- @ 8 %%// 7.9
NSOLLEN. 3 / %///
Bcero ucnbitaHo 255 napTtui npo- % 6 ////%%V B
Kata, U3 HUx 77 — nauTtbl (Npokat & /%//%
TonwumHon Gonee 32 mm). Hecoot- 4 %///%/
BETCTBMSI MEXaHW4YeCKMX CBOWCTB 2,6 /%%//
BbIMY eaVHUYHBIMK (Ha 4-X packa- 2 pot BB / crw ’//%//
Tax — TOMbKO MO Z-UCMLITAHWSM). 0 m /// % /% /%
MexaHuyeckne CBOWCTBA BCEX WH- 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76
AVBULYaNbHLIX  packaTos, MpokaTaH- WcnbiTanne B HanpasneHum Tonwuksl, 225, %

HbIX HWXe 3afaHHOW TemmnepaTypbl,

_ m YpoBeHb MEXaHU4ecKux CBOWCTB MNUT TONwuHOW Gonee 32 MM, KONMM4YeCTBO 3Ha-
nposepanu Ha Tepmoobpabotan- (AUERE T e N (+225), EN 10025.2:2004, wichp 9.324. NNL-3000
HbIX (HOpManu3oBaHHbIX) obpasuax.
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CooTBeTCTBME COCTOSHWUSI MOCTaBKN «HOpPManuayoLas
npokaTka» MOATBEPAMNIM Ha OCHOBaHUMU TpeboBaHWN
namatkm Vd-TUV Ne 1263 no nageHuo 3Ha4veHumn
npegena Teky4yecTy.

CrtaTuctuyeckme [JaHHble MO YPOBHIO MexaHuye-
CKMX CBOWCTB M MapameTpam TexHororuu ans Hambo-
nee CIOXHOW rpynnbl TOMWMWH npokata (MnuTbl TOnM-
LWMHoM 6onee 32 MM) NpuBeAEHbI Ha puc. 3.

O6wmi BbIxoA rogHoro no 3akady coctaeun 95 %.
OcHoBHas otcopTupoBka (6onee 3 %) npuxoguTtcs
Ha abpuKaUMOHHbIE OCTaTKM Ha nnuMTax u3 cnsibos
250 MM, a Takke Ha GonbLIOe KONMMYECTBO NUCTOB (Oo-
nee 200 T), ocTaBLUMXCS OT 3aKasa.

BbiBOAbI

1. B pesynbTtate npoBefeHHbIX uccneposa-
HUA pas3paboTaH perrnameHT XMMUYECKOro cocTaea
(wndpp 9.324), TexHonorust Harpeea cnsa6oe B [MUB
n Hopmanusywowen npokatkm nuctos B JIML-3000
ctann Mapku S355...N TonwwmHon 8-50 mm c pgonon-
HUTENbHBbIMKM TPebOBaHUSIMM 3aKa3duka Mo MCMbITAHUAM
B Z-HarnpasneHuu.

2. Mony4eH KOMMMEKC MexaHN4eCcKnx CBONCTB MNpo-
Kata B COOTBETCTBUM C TpeboBaHMSIMM 3akasynka U
BbINONHEH 3aka3 B 00bemMe okono 4750 T C BbICOKMM
BbIxogom rogHoro (6onee 98 % 6e3 ydveta dhabpuka-
LIMOHHbIX OCTaTKOB).
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130708 b. B., Pybeus A. C.

BupobHMLTBO cTani Ta npokaty ctani Mapku S355...N

ONS BUrOTOBJIEHHSA METANOKOHCTPYKLIiN
nig 6yaisHmyTBo HCK «Onimniicekuiny B Kuesi

BusHa4yeHo TexHosorilo BUPOOHMLTBA CTasli Ta rpokarty /19 BUKOHaHHS 3aMOBJIEHHSI Ha MOCTa4aHHS TOBCTOJIMCTOBOIO
npokaty ans 6yaiBHuutBa HCK «Onimnivicbkunii» (M. KuiB), ronioBHa ocob6/MBICTb SIKOro rossira€ B HeoOXiaHOCTi rpoBe-
JAEHHS MexaHidHuX BunpobyBaHb B HarpsiMi TOBLUMHW smcTa no EN 10164.

KnouoBi cnoBa

TOBCTO/IMCTOBUIA rpokaTt, cTtaib wmMapku S355...N, Bumorn no Z-
EN 10164, otpumaHHsl, BUCOKa 4nCcTOTa, HOPpMaidyoya rnpokatka, eputHo-nepsitTHa
MIKPOCTPYKTYpa, CMYyXKyBata MIiKpOCTPYKTypa
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Matvienkov S., Shebanits E.,Tarasenko 0., Shebanits M., Izotov B., Rubets A.
Production of steel and rolled products of steel S355...N

for manufacturing metalware for construction
of the Olympic National Sports Complex in Kiev

The production technology of steel and rolled products for fulfillment of the order on rolled plates delivery for the Olympic
Stadium (Kiev) has been defined. The main special feature of the rolled plates is the necessity to conduct mechanical
tests of thickness acc. to EN 10164.

rolled plates, steel grade S355...N, requirements to Z-properties, EN 10164, obtaining,
high purity of steel, normalizing rolling, ferrite/pearlite banding

|

38 METAIN 1 JIUTBE YKPAMHDBI No 2-3 (225-226) 2012



