02.2013r. TEMA N2 4 TMM-2

Jleapcku cnnasw.
YyryHu - cMBU, KOBKM 1 BUCOKOSAIKU. XapaKTepuUCTUKa, NesspcKun
CBOMNCTBa, 0O3Ha4YaBaHe, NPUoXeHue.

l. JEAAPCKHU CIIJIABA —OCHOBHU CBEJAEHUSA

Memanume u cniasume, Koumo ce u3nNOI36amM 3a U3PaAbOMeare Ha MemaiHu
oemauiu ype3 mMemooa HA MOneHe U JeeHe Ha Memaiume e npuemo 0d ce ce
Hapuuam <Jleapcku cniasu».

B nespckoTo mMpoM3BOACTBO C€ H3MOJ3BAT JICIPCKH CIUIABH HA JBE TPYIHU
METaJH:

- cnaasu_Ha_yephume memanu - uyeyuu (CUBH, KOBKH, BHCOKOSKH H
CHCIMAITHH); CMOMAaHU - BBTIICPOIHH, JICTUPAHH U CIICITUAITHU,

- chaasu _Ha_ueemuume memanu - meonu cniaasu (OpOH3M W MECHHTH),
ANYMUHUEBU CHIA8U, MAacHe3Uuesu CHIaeu, MUMmMAaHo8U CHIA8U, YUHKOBU CHIAGU,
HUKe08U CNIABU, MOIUOOEHO8U CHIABU, B0IDPAMOBU CHIABU U JIP;,

Haii-ronsimo npuiiokeHue 3a nu3paboTBaHe Ha OTJIMBKHU (0 Maca) ca MOJTyYrIIH
yy2yHume, OT KOUTO C€ M3pabOTBAT MPUONM3UTETHO (5% OT BCUYKH OTJIHUBKU B
ceerta. Cnensar cromauure - moutm 20%. Oxomo 2% oT JeTUTE OETaliad ce
MPOU3BEXKIAT OT PA3JIUYHU BHIOBE IIBETHH CILUIaBH. BBIpekn e KOJTU4IeCTBOTO HA
NOCIEAHUS BHUJ OTJIMBKM € MAaJKO, T€ HWMaT TOJSIMO 3HAu€HHE B OTPACIHUTE
MaITuHOCTPOEHE, MPUOOPOCTPOCHE, KOPAOOCTPOCHE, aBHO-PAKETHA TEXHUKA, BOCHHA
MIPOMHUIIIJIEHOCT U JIP.

JlespckuTe crutaBu TpsOBa Ja MPUTEKABAT MHOTO JOOPHU JIEIPCKH CBOWMCTBA
(romsiMa THHKOJIMBKOCT, HHCKH CBHBAaeMOCT M CKIOHHOCT KBbM IIOJy4YaBaHE Ha
BCMYKHATHUHH ¥ IOPH, HUCKA CKIIOHHOCT KbM OOpa3yBaHe Ha IMyKHATUHH H Jp.). Te
TpsOBa Ja MPUTEX)ABAT U OMNpEACTICHH (PU3NKO-MEXaHWYHU M EKCIUIOATAIlMOHHU
CBOWCTBA — TBBPIOCT, H3HOCOYCTOWYMBOCT, aKOCT Ha OMNbBH, KOPO3HOHHA
yCTOMYMBOCT W Ap.. M300pbhT Ha CruiaBTa 3a JIATH JETAWIW TpEICTaBisBa €IHA
CIIO)KHA 3a/lada, KOSATO 3aBUCH OT TNpeJHa3HAYCHHETO Ha Obleniara OTIWBKA H
M3MCKBAHMSITA KbM Hesl.

[I. Y9YTYHHU (CUBU, KOBKH U BUCOKOSIKH) - XapakTepucTHKA,
JIesIPCKHU CBO#CTBA, 03HAYABaHE, MPUJIOKEHHE.

Cnopen cranmapra 4YyryHUTE C€ JENSAT HAa TP OCHOBHHM BUJA - CUBH, KOBKU H
BHCOKOSIKH.

YyryHbT U OCOOCHO CUBHSAT UyT'yH € Hai-€BTHHATA Jiespcka cIuiaB. MHOTo
no0pute My JIeIpCKM CBOMCTBa TMO3BOJSBAT OT HEro Ja ce€ IMojy4yaBaT Haii-
pa3HOOOpa3HM JIETH JETAlIH - MPOCTU WIH CIOXKHHU, ThHKOCTEHHHU (C ae0ennHa Ha
cTeHaTa 10 2 MIT) Wi MacUBHH, ChC ceueHre 10 S00mmu noseue.
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OTiMBKUTE OT YyryH (B T.4. OT CHB, KOBBK WJIM BHCOKOSK YYI'yH) C¢
XapakTepuzupaTr ¢ 100pu (U3MKO-MEXaHUYHM TMOKaszaTelH, 100pa o0paboTBaeMOCT
4pe3 psizaHe U C IPYT'H TEXHOJOTUYHU CBOMCTBA.

I1I-1. CUBU UYYI'YHHA

a) Xapakmepucmuka u 1esapcKu c80lucmea

CUBHAT 9yTYH TIPENICTaBIsIBA JKEIA30BBITIEPOAHA CIUIaB, ChAbpKama ot 2,9 1o
3,7% Brriepon u npumecu karo cumnui (1,0-2,6%),manran (0,5-1,1%),dpochop
(mo 0,3%)wu cspa (o 0,15%) [2].

Memanna ocunoea modxce oOa 0voe epum, nepaum UIU CMECEHA
(pepum-+nepaum).

Bwvenepoovm B cTpyKTypaTa My € OCHOBHO WJIM H3IISUIO B CBOOOIHO CHCTOSTHHE
noo ¢popmama na naacmunyam zpagum.

S u Mn nosuwasam mexanuunume u nespckume c8OUCMEA HA Yy2YHA.

S u P ca epednu npumecu, mvii kamo npeou3suKeam CbOMmMEemHo 2opewa u
cmyoena Kpexxkocm Ha uyeyna. OCBEH TOBa, S e1owiasa nesapckume My C80UCMBA,
KaTo MOBUIIIaBa BUCKO3UTETA HA CTOMMJIKATA U ChOTBETHO THHKOJMBKOCTTA M, KOETO
BOJM JIO HE3ambJiBaHEe Ha Jespckara ¢opma. Ta cnocobcTBa 3a 3ama3BaHe B
CTpYKTypaTa Ha YyryHa Ha IIEMEHTHUT, KOETO BOJIM KbM H30eIBaHE Ha YYyTyHa,
yBeJIMYaBa TBBPJOCTTa U KPEXKOCTTa My. [losuwenomo cvovporcanue na Mnu S 6
YyyeyHa — NOHUINCABA — MBHKOIUBKOCWMMA My, Nnopaou  o0pazyeanemo  Ha
mpyonomonumusi marneanog cyaiguo (MnS).

Dochopvm nooobpssa NEIPCKUTE CBOWCTBA HA UYYTyHUTE, BKJI. U
muvHroauekocmma UM. TOH He BIUsie CHIECTBEHO BBPXY MpoIleca Ha rpauTH3aIMs,
HO 00pa3zyBa mewvpoa u kpexxa ¢ocuona esmexmuxa (Tmon = 953 C), kosATO €
MPUYMHA 32 TIOHMKEHO CHIIPOTHRIICHHE Ha OTJIMBKUTE CPEINy YIapHH HATOBapBaHUS.

Mexanuunume ceolicmea Ha CUBHTE YyT'YHU 3aBUCAT OT BUA HA CTPYKTypaTa
UM U OT KOJMYECTBOTO, XapaKTepa Ha pa3mpe/iesiecHne U TOJIeMUHATa Ha TPaQUTHHUTE
BKItouBaHus. C Hali-manka sKkocm ca epummuume 4yeyHu, ¢ no-20aama — gepum-
nepaumuHume u ¢ Hav-eonama — nepaumnume. C HapacTBaHE Ha pa3Mmepa H
KOJIMYECTBOTO HA MIAACMUHYAMUA cpajum B CTPyKTypaTa Ha CHUBUTE UYTyHH,
TEXHHUTE SIKOCT Ha OI'bH U MJIACTUYHOCT HAMAJISBAT.

Cueume wuyzynu umam MHO20 000pu JeapcKu ceolicmea — n00pa
THHKOJIMBKOCT M MajKka CBHUBaeMOCT, JIECHO C€ TIPUTOTBAT U OCHUTYpsBaT
MOJTy4aBaHETO Ha €BTUHHU M KaYECTBEHHU OTIMBKH. Te MPUTEKaBaT IOCTATHYHA SIKOCT
U TBBPAOCT, Ao0pa oOpaboTBaeMOCT dYpe3 psi3aHe, CIHOCOOHOCT 3a TaceHe Ha
BUOpallMM, a B HSAKOW CIlydad M CICIUAIHH CBOMCTBA - H3HOCOYCTONYHMBOCT,

KOPO3WOHHA YCTOWYMBOCT, OTHEYNOPHOCT | 1p. JIuneitnomo um ceusane e om 1,0
00 1,3% [2,8-10].

0) o3HAaYaBaHe HA CHBUTE YYTYHH

N3ewpmiBa ce ciopen BJAC EN 1561:200QTesspcTtBo. CUB 4yryH.

Criopen TO3u CTaHIAPT CHIIECTBYBAT 6 MapKu CHB YyryH, KOUTO CE M3IOJI3yBaT
B JICSIPCKOTO MPOU3BOACTBO. Te ce o3nauaBar kato: EN-GJL-100, EN-GJL-150, EN-
GJL-200, EN-GJL-250, EN-GJL-300r EN-GJL-350. Yucmara 100,150... 350
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O3HAaYaBaT TrapaHTHpaHaTa SKOCT HAa OMbH Ha CHOTBETHaTa MapKa YYTyH, KOSTO
HapactBa oT 10010 350MPa. Tebpaoctra uM no bpunen cwio HapacTBa oT 155110
275HB

B T1ax BBrIEpOIHOTO CchabpkaHue ce usMmeHs ot 3,5-3,7% no 2,9-3,0%,
CUJIMLMAT - OT 2,2-2,6%m10 1,0-1,1%wu mauraast - ot 0,5-0,810 0,7-1,1%.

Te orroBapsT Ha craputre Mapku cuBu uyrynu CY10, CY15, CY20, CY25,
CY30u CY35n0 BJIC 1799-1974.

B) NPUJI0:KEHHE HA CHBUTE YYTYHH

3a u3paboTBaHE Upe3 JIEEHE Ha: TeJla Ha METaJOPEkKEUIN MAIIUHH, KOPITYCH Ha
IBbPBOJICIICKYA MAlTMHK, OXJIFOBH Ha BEHTHJIATOPH, Kamaiy, 1eKOPaTUBHH CThIOOBE 3a
YJIMYHO OCBETJICHHE, JEKOPAaTHUBHU Kpaka Ha MEWKH, NEKOPAaTUBHH JIETH UyTyHEHH
CTOJIOBE U JP.

I1-2. KOBKM UYYI'YHH

a) Xapakmepucmuka u j1esapcKu ceoiicmea

KoBkuTe 4yryHu ce moiiydaBaT OT Os1 YYT'yH 4pe3 TepMUYHO oOpa-OoTBaHe,
HapeUeHO epagumusupawo omepssare. VI3Mon3Bar ce OTIUBKH OT TOJICBTCKTHYCH
Osu1 uyryH, ceaspkam 2,4-2,9%C, 0,8-1,6%Si, 0,2-1,0%Mn, no 0,18% P u no
0,20% S UYpe3 noaxonsiio CHOTHOIIEHHWE MEXKIY OCHOBHUTE KOMIIOHEHTH Ce€
ocHurypsiBa Obp30 MpoTUUYaHEe HA TpadUTH3AIUATA TIPU OTTPSIBAHE.

[TportechT Ha OoTrpsiBaHe ce mpoBexaa B aa ctaaus (ur.l.7). [IbpBuaT craguit
npotnya npu temmeparypu 900-1050 C, mpu KoeTo MHPBUYHUS W HATUYHUS
BTOPUYEH IIEMEHTUT C€ 3aMecTBaT OT Tpadur, T.. ayCTCHUT-IIEMEHTHUTHATA
CTpYKTypa ce€ TmpeBpblla B aycTeHuT-rpadputHa. Dopmara Ha TpaduTHHTE
oOpa3yBaHHs € KOMITaKTHA, THe3aoBHIHA (rpaduT OT oTrpsiBane). TS 3aBUCH OT
TeMIIepaTypara Ha OTTPSIBAHETO M OT XMMUYHUS ChCTAB Ha YyT'yHA.

I
7T} 900 -1650°C

@wr. |.7. Pexxumu Ha oTrpsiBaHe (TeMrepoBaHe) Ha OsT UyT'yH:
(1) pexxum 1; (2) pesxum 2.

Bmopusam cmaouii na epagpumuzayus ce NpoBexaa Ipy pa3inuHu PEKUMH, PU
KOUTO ce (opMHupa CTPYKTypaTra Ha MeTalHaTa ocHoBa. Hampumep, 4yryHbT cien
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OBPBUSI CTaAMM Ha rpaduTH3anms ce oxnaxaa go [=/60C, pasmonoxeHa Haj
MHTEpBajla Ha EBTEKTOMIHOTO TMPEBpPBINAHE, CIEA KOETO ce mpujara OaBHO
oxnaxkaaHe a0 temmeparypa 720-700C (pur. 1.7.(2). Bropust craauii Moxe aa ce
IPOBEJC U MPHU IPYT PSKUM - IpekbcHaTata JuHus npu T=720C (pur. 1.7.(1).IIpu
T€3M YCJIOBHsI, B 3aBUCUMOCT OT BPEMETO Ha 3abpKaHEe HACTHIIBA B IMO-MaJIKa WU B
Mo-TOJIsIMa CTETICH paslajaHe Ha IEMEHTHTA OT MepiuTa. AHAJIOTUYEH pe3yiTar ce
nojlyyaBa ¥ TPH HEMPEKbCHATO, HO MHOTO OaBHO OXJIaXJaHEe B EBTEKTOWIHUS
TEeMIIEpaTypeH UHTEPBAJ U MO/ HETO.

B 3aBucumocT ot ycnoBusita Ha TpadUTU3AIMOHHOTO OTTPSBAHE, M HAl-BEYE OT
BTOPHS CTaJWii, CTPYKTypaTa Ha TOJYyYCHHs] YyTYH MOXE Jla C€ U3MEHS OT MepJInT-
rpadutHa 10 peput-rpaduTHa. UyryHute CbOTBETHO C€ HAPUYAT KOGKU NEpAUMHU,
KOGKU nepaum-gepumnu v KO6KU pepumnu 1yryHu.

OcoOeHocTH B JIEAPCKUTE CBOMCTBA HAa KOBKUTE YYTyHH ca MOHMKEHATa
THHKOJIUBKOCT M 3HAYUTEIHO TO-TOJSMOTO CBHMBAaHE, OTKOJKOTO Ha CHUBHS YYTYH.
OcBeH TOBa, OTJIMBKUTE OT OsAJ YyryH MOTrar Ja Ce IMOoJIydaT ChC CPABHHUTEIHO
HeroysiMa febennHa 3apaid He00X0MMOCTTa OT OBbP30 OXJIaXkKIaHe.

[IpakTHdeckn KOBKHUAT YYTyH C€ TIOJ3Ba 3a MPOW3BOJCTBO HA OTJIHMBKH C
ne6enuHa 10 30-40 mmu ¢ Maca 10 HIKOJIKO KUjorpama.

KoBkuTe uyryHu ce xapakTepusupar ¢ BUCOKa SKOCT, IOCTaThYHA JKUJIABOCT U
MJIACTUYHOCT, ¢ 100pa 00paboTBAEMOCT Upe3 psi3aHe.

0) o3HaYaBaHe HA KOBKUTE YYT'YHH

WzpbpmiBa ce criopen BAC EN 1562:20001esapeTBo. KoBbK UyryH.

Cnopen T0o3u CTaHAAPT CHIIECTBYBAT 06€ ZPYRU MAPKU KOBBHK YY2yH, KOUTO CE
M3MOJ3YBaT B JISSIPCKOTO MPOM3BOACTBO. Te ce 03HAa4YaBaT KaTo 0571 KO6BK UYZYyH U
YepeH KOBBK UY2YH.

benusam_koevk uyzyn e depuTeH Kinac W uMa Os1 MCKpSAII jJoM. KM Hero
cnagat S5 mapku uyryH: EN-GMW-350-4, EN-GMW-360-12, EN-GMW-400-5,
EN-GIMW-450-7, EN-GMW-550-4.Yucnara 350, 400... 5503nauaBar gsxocTra Ha
ombH, KosATo HapactBa or 350 no 550MPa,a mudpure 4,5,7,12 —O0THOCUTEITHOTO
yabbkeHrue B % Ha ChOTBETHATAa Mapka 4yryH. TBBpaocTTa MM 1Mo bpuHEN ChIIo
Hapactsa ot 20010 250 HB.

Yepruusam KO8bK Uy2yH € TICPJIUTEH Ki1ac M uMa depeH jJoM. KeM Hero cragat 9
mapku uyryH: EN-GMB-300-6, EN-GJB-350-10, EN-GMB-450-6, EN-GMB-
500-5, EN-GBJMB-550-4, EN-GMB-600-3, EN-GMB-650-2, EN-GMB-700-2,
EN-GIMB-800-1.Yucnara 300,350... 80@3nauasar sikoctra Ha orrbH B MPa, xosTo
HapactBa ot 30010 800MPaa mudpure 1,2,3,4,5,6,10 ©THOCUTETHOTO yIBIKCHHE
B % Ha chOTBETHATa Mapka 4yryH. TBBpPAOCTTa UM MO bpuHen chio HapacTBa OT
10010 320 HB.

B) MPUJIOKEHHE HA KOBKUTE YyTYHHU
3a u3paboTBaHe upe3 JIeEHe HAa HATOBAPEHU KOPIIYCH W JETalIM. MaXOBHIIH,
KOXYCH 32 3aJIeH MOCT Ha TOBapHU aBTOMOOWJIM, KOPIYCH Ha 3bOHU U YEPBSIUYHU

PEAYKTOPH U Jp.



[1-3. BUCOKOSKHN YYI'YHH

a) Xapakmepucmuka u 1esapcKu ceoiicmed

SIkocTTa Ha CHMBHUS YyT'YH MOJKE Jia C€ IMOBHIIN Ype3 IMPOBEKIAHE HA CIICIAICH
TEXHOJIOTHYCH MPOIIEC - MOAU(HUIIUPAHE TTPU KOHTO TpadHTHT B Uyr'yHA CE MOJTydaBa
C OKpBIJIeHa chepuyHa hopmMma.

3a 1ienita B pa3TOINEHUs YyryH ce BbBexkaaT B Manko koandecto (0,1 1o 0,6%)
CHeIMaIHu T00aBKY, HapeUCHU Moouguxamopu. I1lpu 0OpaboTBaHE HA CTOMHIIKATA
Ha CHBHUS YyT'yH ¢ MOAMGUKATOPHM Ha Oa3aTra Ha MarHe3Wi, IEpHH, Kalluid ce
moJlydaBa YyryH HE ¢ IUIaCTHH4YATa, a ¢cbe chepuuna (cdepomomodna) dopma Ha
rpaduTa, T.e. BUCOKOSK win ceporpadurer uyryH. Uspppmsa ce 10-15min npeau
M3JIMBAHETO HA METaja B JiespckaTa Gpopma.

BucokosikuTe 4yryHu ce XapakTepu3upaT ChC ChIMUTE TOOPHU JEIPCKUA CBOMCTBA
KaKTO CHBHTE 4YyIryHH. XHMHYHUSAT CHCTaB Ha BHUCOKOSKUTE YYTryHH (ChbC
cdepounganen rpadwur) e: 2,7-3,8%, 0,8-3,8%S|, 0,2-0,7%Mn, 0,1%P, 0,01-0,02%
Su npumecu B Manku koiaudecta ot Cr, Cu, Niu ap.

Yyryaure cbc chepoupaieH rpaduT MMaT BHCOKHM MEXaHWYHH CBOWCTBA M
IUTACTHYHOCT. T€ 3aBUCST OCHOBHO OT CTPYKTypaTa Ha METaJIHaTa OCHOBA HAYyTyHa -
dbepuTHa, PepHUTO-TICPIUTHA UM MIEPIUTHA.

0) 03HaUYaBaHe HA BUCOKOSIKMTE YyT'YHH

N3ewpmiBa ce ciopen B/JC EN 1563:2000 Jleapcmeo. Bucokosak uyzyn.

Cropen TO3u CTaHOApT CHIIECTBYBAT 8 MapKud BHCOKOSK YyTI'yH, KOUTO Ce€
M3MOJ3yBaT B JIEIPCKOTO MPOMU3BOJCTBO. Te ce o3HauaBatr karo: EN-GJS-350-22,
EN-GJS-400-18, EN-GJS-400-15, EN-GJS-450-10, EN-&I57, EN-GJS-600-3,
EN-GJS-700-2, EN-GJS-800-2, EN-GJS-90(Hzcmnara 350,400... 90®3nagyaBat
akoctta Ha ombH B MPa, koaro napactBa ot 350 mo 900MPa, a uudpurte
2,3,7,10,15,18, 22 eTHOCUTETHOTO yabDKeHHE B % Ha ChOTBETHATA MapKa YyTyH.
TeupaocTTa M 1o bpuuen cwio HapacTBa oT 16010 360 HB.

B) NPUJIOKEHHE HA BUCOKOSIKMTE JISATH YYTYHH

3a u3paboTBaHEe ype3 JIeEHE HAa OTTOBOPHU M CUJIHO HATOBApEeHH JAETailiiu:
KOJISTHOBY BaJIOBE Ha KOpaOHU JIBUTaTeu, CUpayHu OapabaHu, MaXOBHIIM, KOPITYCH
Ha HATOBapEHU PEAYKTOPH U JIp.

I1-4. JETUPAHU YYTYHU

3a nojgy4yaBaHe Ha OTJIMBKA C OTTOBOPHO IPEIHAa3HAYEHHE W CIELUATHU
CBOWCTBA C€ M3IOJI3BAT HICKO- M CPETHOJICTUPAHU YyTryHH, chabpkamm Cru Ni.

3a KOpO3MOHHO YCTOWYMBH, HEMAarHUTHU W JIPYTU JIATH JETAMIM TPUIOKEHUE
MMaT BUCOKOJIETMPAHUTE YYT'YHH ChC CIIELIUAIHU CBOMCTBA.

Kpau



