BTOPAA YACTD

Lenv smoti wacmu pabomvl — 8bIPAOOMKA HABLIKOE NO 8bIOOPY MAMEPUANOB
OJIs1 U320MOBIEHUS U30eNUll pa3IuYH020 HA3HAYeHUs (Oemanell MawuH u npubopos,
UHCMpYMeHma, KOHCMPYKYUl) U PAYUOHATbHLIX  MEXHON02Ull O00beMHOU U
NOBEPXHOCMHOU YNpOUHAIOuel 00pabomku (mepmuyeckou, XUMUKO-MEPMUYECKOU U
op.) smux uzoenuti.

J11st BEIIOJTHEHUS 3aJaHUI ATOM YacTH pabOoThl HEOOXOIUMO OCBOUTH BCE TEMBI
JUCUUIUIMHBL W YMETh TMOJIb30BaThCsl y4eOHOM U (B OTACNIBHBIX CiIyyasx)
CHEUMAIbHOM CIPaBOYHOM JIUTEPATypod (CIHUCOK pPEKOMEHAYEMBIX HW3JIaHHM
npuBeJieH Ha ¢.36...38). XKenarenbHO TakXe BBITTOJHUTH J1a00paTOpPHBIC paOOTHI.

OTBeTHl HA KaX]bIH BOMPOC 3aJaHUsl JOJKHBI ObITh 0OOCHOBAHHBIMU, YETKO
yKa3aHo, MOYeMYy MPOU3BEJEH BBHIOOpP [aHHOW TPYIIBl MaTEpUAIOB, KOHKPETHOM

MapKu CIUIaBa, TOr0 UM MHOTO peKUMa yIpOoUHstoed o0paboTKH U T.1.

Hwke omncana MpUMeEpPHasi cxeMma (MOCJAEA0BATEIbLHOCTH) BbIOOpa

MaTECpHUuaJI0B 11 15 e31 (10507 Pa3JINIHOIrO0 HA3HAYCHU .

1. Haznayenue usaeans

HaunHath HY’)KHO MMEHHO C Ha3HAuYeHHs u3lenus (yKa3blBaeTcs B 3aJaHUN),
MOCKOJIbKY OHO cpasy ompejeisieT TUM MaTepuana. Bce uzydaeMbie B JaHHOM Kypce
Marepuaigbl MOXXHO pa3JefiTh MO HAa3HAYEHHWIO Ha JiBa OCHOBHBIX THIA —
KOHCMPYKYUOHHble, TPUMEHSIEMbIC JIJISI IIIMPOKOT0 Kpyra JAeTajeit MaluH, mpudopoB,
pa3IMuyHOrO0  OOOPYJIOBAHUS, U  uUHCmMpyMeHmaibHble. VIHCTpyMEHTalIbHbIMU
SIBJISIIOTCS CTajM, KiIacCH(PUIMPyEeMble 10 Ha3HAYCHUIO WHCTPYMEHTA, W TBEPJbIC
criaBbl. Bce ocralibHble MaTepuaibl MOXKHO CUYUTATh KOHCTPYKIMOHHBIMU — 3TO
YyT'YHBI, CTalIM (OHU TAKXKE MOAPA3IEISAIOTCS HA TPYIIIbI 0 HA3HAUYEHUIO AeTaneil) u
CIUIaBBI IIBETHBIX METAJIJIOB.

Ecnu B 3a1aHuu KOHKPETU3UPYETCS BUJ U3JIEITHS, TO 3TO MPSIMOE YKa3aHUE Ha
OTIpEJICIICHHYIO TpyIITy cTajei. Hampumep, odeBuIHO, 94TO 11l Ppe3, METUUKOB,
CBEpJI HY)KHO MCTIOJIb30BATh CIMAIU OISl PENCYUiec0 UHCIMPYMEeHma, a JUIsl TPY>KUH —

PECCOPHO-NPYIHCUHHBLE CIMATU.



Ecnmm Ttpebyercs BbIOOp MaTepmana IS W3ACTUH  «CTIETH(PUISCKOTO
Ha3HAaYeHUs» (HaIpUMeEp, MOCTOSHHBIX MAarHUTOB, CEPACUYHUKOB TPaHC(HOPMATOPOB,
AJIEKTPOHArPEBATEIbHBIX JIEMEHTOB U T.I.), TO 3TO, CKOpee BCero, OyAyT cmanu u
CHIaBbl C 0COOBIMU CEOUCMBAMU.

CrnenyromuM BaKHBIM 3TaroM BeIOOpa MaTepuaa sBJISE€TCS aHAIU3 YCIOBUN
paboThI U3AEIHS.

2. YcaoBusi padoThl U3eus

a) BeJnunHa HATPY3KH M XapaKTep HATPY:KeHHUS ONPEIEIIOT mpedo8aHus.
N0 MeXaHuyecKum ceoticmeam; OOBIYHO OHM YKa3aHBI B 3aJJaHUU — Yallle TBEPJOCTh U
IPOYHOCTH (Gp WIH G )).

Ecmu tBepmocth ykazana B enuHunax HRC,, To 3TO BbICOKasi TBEpAOCTh U
peyb UIET O CTAIAX B TEPMHUUYECKH YIPOUYHEHHOM COCTOSHHUM (3aKaJiKa + OTIYCK).
BennunHa TBEpAOCTH 3aBUCUT OT COJAEp)KaHHWS YIJIEpOJa B CTadd M BHUAA
(Temnepatypsl) ormycka. MakcumansHoit TBepaoctu 60...65 HRC5 cooTBercTBYeT
Huskuit (<200 °C) otnyck ctanu, coaepxkaied > 0,8 % C. D10 uncmpymenmanvrole
cmanu (0151 pexcyue2o, usmepumenbHo20, X0J100HOUMAMN08020 UHCMPYMEHma) NI
[IEMEHTOBAHHBIC HU3KOOTITYIICHHBIC JETANH (U3 YeMEHMYEeMbLX HUZKOY2AePOOUCTIbIX
cmaseti), TOBEPXHOCTHBIN CJI0M KOTOPBIX CONEPIKUT TAKOE K€ KOJIMYECTBO YIIEPO/Ia.

Benmnunna mpouHocTH (Gg) B 3aJaHMSAX YKa3bIBACTCS OOBIYHO  JIJIS
OTBETCTBEHHBIX (HArpy>KEHHbIX) JeTajed, H3rOTaBIMBAEMbIX M3 KA4E€CTBEHHBIX
YTJIEPOAUCTBIX U JIETUPOBAHHBIX CTajel, 00s3aTEIbHO YIPOUHSIEMBIX TyTEM 3aKaJIKU
U oTiycka. BcmoMHMM, 4YTO OKOHYATEIbHAs CTPYKTYpa U CBOMCTBA (B YaCTHOCTH Gg)
CTaJM 3aBUCAT OT TeMmepaTrypbl oTnycka. Ctanyu nmpuMeHseMble UIsl Pa3HbIX TPy
OJIHOTUIHBIX H3ACIHN TPOXOASAT MPUCYIIMH UM BHJ OTIyCKa (IIEMEHTyeMble —
HU3KUM, yIydlllaeMble — BBICOKUH, PECCOPHO-TIPY>KUHHBIE — CPEIHUI BUJIBI OTITYyCKa),
dbopMupytonmii HEOOXOUMBIN KOMILIEKC MEXaHUYECKUX CBOWCTB. Bee cBenenus no
XUMUYECKOMY COCTaBy, pPEXKHMaM TEPMHUYECKOW OOpaOOTKM Y MEXaHWYECKUM
CBOMCTBaM (BKJIIOYasi Gp) OCHOBHBIX TPYII KOHCTPYKIMOHHBIX CTajell OOBIYHO
IPUBOJSTCA B YUeOHON JUTEpaType B BUJE CBOJHBIX TabiuIll (CM., Hapumep, Tad.

2.3.1 «OnopHOro KOHCIEKTa»), MO3TOMY, eCiu 2cpynna cmaiei no HA3ZHAYeHUI)



onpeoenena, eIuduHa Gp NOMOJCEm 6blOpamb KOHKPEMHYI0 MApKy (U pedxcum
mepmuyeckol oopabomxu) cmanu.

XapakTep HArpy:KeHHsl TAKXKe SIBISIETCS MOJICKa3K0il B BEIOOpPE MapKH CTajH
U pexuMa TepMuyecko o0paboTku. JIunamumueckue (ygapHble) Harpysku
CIOCOOCTBYIOT OXpYMuUMBaHHIO MaTepuana. [lo3ToMy COOTBETCTBYIOIIME JETalIN
JOJKHBI 00J1aJaTh MOBBIIIEHHON YJapHOW BSI3KOCTBIO U IJIACTUYHOCTHIO. M3BeCTHO,
YTO ITH XAPAaKTEPUCTUKHU YIYUIIAIOTCS C YMEHBIIECHUEM COJEp)KaHUS yTIepoja B
CTaJld W TOBBIIICHUEM TeMIeEpaTypbl oTmycka. OTciofa Juis Takux JeTanell (Basibl,
phIUard, OTBETCTBCHHBIM KpEMEeXK U T.I.) JAODKHBI TPUMEHSATHCS CTald C
coaepxkanueM yriaepona He Baiie 0,3...0,5 % nocie BBICOKOTO OTITyCKA.

3aMeTUM TaKKe, YTO BCE MPOMBIIIIJICHHBIC IIBETHBIE CIUIABHI (32 UCKIIOYEHUEM
TUTAHOBBIX M OCpUIUTHEBON OpOH3BI) MMEIOT TpouyHOCTh o < 500 MlIla, uto
CYIIECTBEHHO HHWXE€ TNPOYHOCTH KOHCTPYKUMOHHBIX CTajel B TEPMUYECKU
ynpoyHeHHOM cocTosiHuu (o =~ 1000...1700 MI1a).

0) OcoOble yc10BUSA PaGOTHI

B OCHOBHOM 3TO memnepamypa 3Kcnayamayuu uzoenus W XUMUYECKas
AKMUBHOCMb OKpYJcaroujeli cpedbl — OHU ONPENEISIOT mpebosanusi no 0codObiM
Gu3UKO-MeXaHUUECKUM CBOUCMBAM.

Ecnu B 3amanuu uaet peyb 00 IKCIUTyaTalldid Harpy>KEHHBIX AETajeil MalluH
npu ¢ > 600 °C (Hampumep, JOMATKH TYpOHH), TO ITO HCAPONPOUHbBIE JIe2UPOBAHHbBLE
CMAanu u Cniaswi.

Ecnu tpebyercst BpIOOp Marepuana Ijsi MHCTPYMEHTA, HAarpeBaroIIErocs mpu
pabote 10 ¢t < 600 °C, TO 3TO MOTYT OBITHb WMaAMNoO8vle CMANU OJisl 20PAUE2O
oepopmuposanusi Metaina (MOJOTOBBIE ILITAMIIbI, MPECC-POPMbI IJIsl JIUThS TOA
JaBJICHUEM) MO0 meniocmotikue Ovicmpopedcywjue cmaiu U meepovle Cniagvl Ha
kapOuaHoi ocHoBe (pabouas ¢t = 800...900 °C), wucnonab3dyemble 0/ pexcyujeco
UHCmMpymenma.

s w3nenuii, paboTalomMUX B XMMHYECKH arpecCHUBHBIX CpellaX, OYEBHJIHO,
HYXKHBI KOPPO3UOHHOCMOUKUe (Hepoicageiowue) cmanu. 1|BeTHbIE CIUIaBBI TaKkKe

00J1aJ1at0T BHICOKOM KOPPO3UOHHOW CTOMKOCTBIO, HO, KAK OTMEUaJIOCh BBIIIE, TOYTH



BCE€ 3HAUUTEJIBHO YCTYHAIOT CTAJISIM IO IPOYHOCTH.

3. Pa3mep (ceueHue) uaesams

Ecnu B 3aaHuu ykazaH JuaMeTp U3JeNus, TO peub UAET O NPOKAIUBAemMocmu
cmanu — CIOCOOHOCTH 3aKaluBaThCsl (MIPHUOOpPETaTh MApTEHCUTHYIO CTPYKTYpY) Ha
onpeeneHHy0 TiyouHy. [[ns OoJbLIIMHCTBA OTBETCTBEHHBIX H3JAENUN Tpedyercs
CKBO3HAs IPOKAJIMBAEMOCTb. B yriepoaucTeIxX cranax oHa He npesbimaet 10...12 mwm.
B nerupoBaHHBIX CTaliIX MPOKAIMBAEMOCTh TEM OOJbIIE, YEM BBIIIE CYMMAapHOE
KOJIMYECTBO JIETUPYIOIIUX 3JIEMEHTOB B Mapke. [loatomy konkpemuszuposams 6v160p
MApKu cmaiu OAHHOU 2pYynnvl JO2UYHO NO  GelUdYUHe  NPOKAIUBAEMOCHU
(ompenenseTcd KPpUTUYECKUM auamerpoMm D,,), CBEIEHHs O KOTOPOM HMMEIOTCS B
yueOHoH nutepatype (cM., Hanpumep, Tada. 2.3.1 «OnopHOro KOHCIIEKTay ).

4. TexHoJs10rusi NI3rOTOBJICHUS U31EJIUS

Ecniu B 3amaHum yka3aHa TEXHOJIOTMS W3TOTOBJICHUSI W3IEIUS — JUmbe,
obpabomka oOagneHuem, TO 3TO CIY>KUT JOMOJHUTEIBHBIM OPHEHTUPOM BbIOOpA
Marepuara.

OCHOBHBIM TpeOOBaHHEM K MaTepuandy, HCIOJb3YeMOMY sl (opmosamus
uzdenuti memoodamu obpabomru oasieHuem (OCOOCHHO XOJIOJHOW INITaMITIOBKH),
SABJISIETCA €ro BBICOKAs IUIACTUYHOCTh. BennuMHa IUIACTUYHOCTU CTajed MaJaeT ¢
YBEIMYEHHEM COJIEPKAHUS YIJIepoaa, IO3TOMY B JAHHOM CIIy4Yae OnmumaneH 8bl00p
KOHCMPYKYUOHHBIX ~ cmanell O0ObIKHOBEHHO20 Kayecmed U KAYeCMmBEHHbIX C
MUHUMATLHBIM COOEPAHCAHUEM Y2NlepoOd.

JluteitHbie cBOMCTBA (TJIABHBIM 00pa3oM KHUAKOTEKYYECTh, 3arOTHIEMOCTh
dbopMbI) TEM JIydllle, YeM yKe TeMIIepaTypHbIH UHTEPBAJ KPUCTAILTM3AIMN MeTalia.
[loaTOMY Haunyywumu aumelnbiMU CBOUCMEAMU CPeOU JHCeNe30)2NepPOOUCTIbIX
cmarei 001a0am wy2yHi.

MHuorue yeemmuvle cniagvl MO TEXHOJIOTMUYECKUM CBOWCTBAM OensAmcs Ha
oeghopmupyemvle U Iumelinbie, YTO 3HAYUTEIHHO YIPOUIAET BHIOOP HYKXHOW MapKu
CIUIaBa.

S. JKOHOMHYHOCTH

['maBHOI 1enbI0 BBIOOpA MaTEpUaAJIOB SIBISIETCS oOecreueHrue HeoOX0IUMOT0



KOMITJIEKCA AKCILTyaTaIlMOHHBIX CBOMCTB (UTO OOCYXIAIOCH BHIIIIE), OMPEICISIFONTIX
paboTtocniocoOHOCTh u3aeaui. OIHAKO ONTUMM3AIIUS BHIOOpA MpPEAroaraeT U yder
SKOHOMHYECKOTO ¢akTopa. OCOOEHHO 3TO BaXXHO B YCJIOBHUSIX MAacCOBOTO
IIPOM3BOACTBA U3JCITUMN.

DKOHOMHUYECKAs 11eJ1eCO00pa3HOCTh BHIOOPA 3aBUCUT HE TOJIBKO OT CTOUMOCTH
W JOCTYIIHOCTHM CaMOro Marepuana, HO TakKXe JIKOHOMUYHOCTH TEXHOJIOTHUN
W3TOTOBJICHUS U YIIPOYHCHUS U3ACIHHN U psijia IpyTuX (PaKkTopos.

OuyeBHUIHO, YTO B paMKaX KOHTPOJBHON pabOThI 3a1a4a ONTUMU3ALIUKA BHIOOPA
Marepualia Mo SKOHOMHYECKHUM IMOKa3aTelsiM He MOXKeT ObITh pemieHa. [losromy
30ecb credyem NPUHUMAMb 80 BHUMAHUE AUUL OPUSHMUPOBOUHYI0 CHOUMOCHIb
MAMepuaios, y4umsleads, ymo Haubdoee 0euesblMu MemaiiudecKumMu Mamepualamu
ABNAIOMCS UYSYHbl U CMAnU 00bIKHOBEHHO20 Kayecmea, oajee No 603PACMAHUI0
CMOUMOCMU UOYM KAYeCMBEHHblE U 8bICOKOKAYECMBEHHbIe Y2llepooucmole Cmanu —
Mano- U cpeoHenecuposaHHvle CMalu — BblCOKOJIE2UPOBAHHbIE CMAU U CHIABYL,
CNJ1ABbl YBEMHBIX MEMALN08.

Haneemcsi, 4T0 mnpuBeJAeHHBbIC BbIlIe peKoMeHAauu nomoryr Bam B
BbINIOJTHEHUU BTOPOI YaCTH KOHTPOJIbHOM PadoThI.

Bropasi yacth KOHTPOJBLHOW paboTel mmeeT 10 BapwaHTOB (B KaXXJIOM
yeTeipe 3amaHusi). Homep BapwaHTa BBIOMpacTCs MO MpeamociaeaHeii mudpe
mudpa. 3amaHus CKOMIIOHOBaHBI TaK, 4YTOOBI YYeCTh, II0 BO3MOXHOCTH,
CIIeLMAIM3alUI0 CTYJICHTOB:

— cnen. 140101.65, 140104.65, 140211.65, 140601.65, 140602.65 ..... Ha c. 218;

— cneu. 151001.65, 150202.65, 220301.65,  ...coceiiiiiiiiiiiiinene. Ha c. 227;
— cnen. 240401.65, 240301.65, 280202.65 ... ooiiiiiiiiii e Ha c. 234;
— cnen. 080502.65, 190205.65, 190601.65, 190701.65  ................. Ha c. 243;
— crerr. 200101.65, 200501.65 oo Ha c. 250;
— cmell. 200402.65 Ha c. 258.

IIpumeyaHue: TPUBEJICHHBIC BBIIIE PEKOMEHAALMHU IO BHIOOPY MaTepHajoB KacaloTCS TOJBKO
METAJUIMYECKUX CIIJIaBOB, OHU K€ PacCMOTpPeHbl U B «OnopHOM KoHcmekTey». [loaTomy B citydae
CEpbE3HBIX 3aTPYAHEHMUN JOIycKaeTcs (B BUIE UCKIIOUYEHH) HE AeaTh 4-€ 3aJJaHu€, OCBALICHHOE
HEMETANTHYECKUM MaTepuasaM (0JHaKO MOJyYeHUE XOPOIIeH WM OTIMYHOM OLIEHKH Ha SK3aMeHe
B 3TOM clly4ae MpoOJeMaTUYHO).
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