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BBEJIEHHUE

Hacrosmee yaeOHOoe nmocobwue TpeHA3HAYCHO TUIS CTYJICHTOB
MaIlIUHOCTPOUTEIILHBIX U TPUOOPOCTPOUTEIBHBIX  CICIHMAIBHOCTEH, a  Takxke
npenojaBatenei kapeapsl.

Llenp mocoOusi — MOMOYB CTyIEHTaM BBHITIONHUTH JOMAlTHee 3aJaHhe B CPOK,
UCIIOJIb30BaB MpPH 3TOM PEKOMEHJALUHU, COJAepXkaliuecs B MOocoOuH, ydeOHyI U
cripaBounyto siutepatypy u 'OCThI.

JJis BBIMOJTHEHUS IOMAIIHETo 3a/laHus Tpedyercsa okojio 8 yacoB. Cpoku BblAauu
U Cllayu 33JaHMs ONpPEAENsoTCs y4eOHbIMU IUIAHAMHM HA CEMECTP, OPHUEHTUPOBOYHBIM
cpok Beiaun — 10-s Hemens, cpok caaun — 14-s Hemes.

EJIA JOMAIIHETO 3ATAHMS

1. 3akpenuThs UMEIOIIMECS 3HAHUS B 00JACTH MaTEPHAIIOBECHUS U TEPMUIECCKOM
00paboTKH.

2. CmocoOCTBOBaTh pACHIMPEHUI0 KPYro3opa CTYIEHTOB W CTUMYJIMPOBATH
WHTEPEC K TEOPETHUYSCKUM BOIIPOCAM MAaTEPHUAIOBECHUS.

3. Pa3BuTh y CTYIEHTOB HaBBIKM CaMOCTOSITCIIBHOH pPaOOTBI C TEXHUYECKOMN
JIATEPATYPOH.

4. BeipaboTaTh y CTYJICHTOB YMCHHE PEIIaTh MPAKTUYCCKUE 3aJla4Hl 1O BHIOOPY
MaTeprajIoB U IPUMEHEHUIO TEPMHUIECKON 00pabOTKH.

COJIEP)KAHUE U XAPAKTEP 3AJTAHUM

JlomariHee 3ajaHWe IS CTYJCHTOB MAIIMHOCTPOMTEIBHBIX CIHEIHATLHOCTEH
Ka4eCTBCHHO OTJIMYAIOTCS OT 3aJaHWid JUIA  CTYJACHTOB TPHUOOPOCTPOUTEITBHBIX
CHEIUAIIBHOCTEH B CHITY pa3Indusl YI4ECOHBIX MPOTPaMM 0 KYpPCy MaTepHaIOBEACHHUSI.

B 3amaHuAX UIA CTYIEHTOB MAIIMHOCTPOUTENBHBIX CICIUAIBHOCTEH OCHOBHOE
BHUMaHHE OOpaIleHO Ha BHIOOP CTaleH I AeTaliel MM HHCTPYMEHTOB, TEPMUYCCKYIO
00paboTKy M31eIuil M 00BSICHEHHE N3MEHCHHUHN CTPYKTYPHI CTAJIM HA KaXKI0H OIeparnu
TEPMHYECKOTO yNpouyHeHHs (IpU HArpeBe, BBIACPXKKE NMPHU 3aJaHHOW TeMIlepaTtype H
oxyaxaeHun). Ctaib BEIOUpAETCS ¢ y4ETOM MCXOAHBIX JTAHHBIX: YCIOBUM DKCIUTyaTallid
(Temmnepatypa, XapakTep UCHBITBIBAEMBIX HAarpy30K — CTATHYECKUX WM JTUHAMUYCCKHX,
JCHCTBHUS CPE/IbI U T.I1.), PA3MEPOB M3EIIHs, CEPHIHHOCTH IMPOU3BO/ICTRA.

B 3amaHusx sl CTyJIGHTOB MPUOOPOCTPOUTEIBHBIX CHCIIHATIBHOCTEH OCHOBHBIM
SIBIISICTCS 3aKPEIICHHE 3HAHWW B 00JaCTH MATEPUAIOBEICHUS KaK KOHCTPYKIIMOHHBIX
MaTepHaJIOB, TaK MU CILIABOB C OCOOBIMH (PU3MYCCKUMHU CBOWMCTBaMU. 3aJlaHUS MMCIOT
pedepaTUBHYIO HAINPaABJICHHOCTh. BBITIOJHEHHE 3aJlaHUN PAacCYMTAHO HA 3aKPEIICHHE
3HAHMA OCHOB TEPMHUYECKOTO YIPOUYHEHUS CTaJIed W CIUIaBOB, a TAK)KE 3aBUCHMOCTCH
(U3MYeCKNX CBOMCTB MaTepHajia Kak OT €r0 XUMHUYECKOTO COCTaBa, TaK U OT CTPYKTYPHI.

B 3amaHusx g CTYACHTOB  MAIIMHOCTPOUTENBHBIX  CHEIHALHOCTEH
paccMaTpUBAIOTCS TUTIOBBIC JICTAIM MAIMH: BaJbl U OCH, IIIECTEPHH, PhIYard, NPy KUHHI,
peccopbl, TOPCHOHHBIC BaJIbl, MMOAIIUITHUKA KAYCHHs, KPEICKHBIC IETalU, IIaTyHBI.



Kpome TOro, B 4Wactu 3agaHWii TPETyCMOTPEH BBIOOP CTalW IS HHCTPYMEHTA —
PEXYIIETO, MEPUTEITBHOTO, IIITAMIIOBOTO.

Cpenn pexyiiero HHCTpyMEHTa TPECTaBICHBI CBepiia, Gpe3bl, Pe3libl, METYNKH,
pa3BepPTKH, IPOTSHKKH, TTUJIBI TOPSYCH PE3KU MeTallIa, MBI I 00pabOTKH JIepeBa.

B rpymmy MepHTENhHOrO WHCTPYMEHTAa BKIIOYCHBI KaMOpbl (TIajKue |
pe3b00BbIC), CKOOBI, MIAOJOHBI, JIMHEHKHA ¥ Ap. [IpH BBIMOJIHEHWH 3aJaHUN MO ITHM
BHJIaM MHCTPYMEHTA TPeOyeTCs MPH TOMOIIHM TEPMHUECKONH 00pabOTKH 00ECIICUHTh KaK
HKCILTyaTallMOHHBIC CBOMCTBA MHCTPYMEHTA, TaK U CTAOMIBHOCTh €T0 Pa3MEpOB.

[[ITaMITOBBIII MHCTPYMEHT pa3JieiseTCs Ha JBE TPYIIbI. MHCTPYMEHT TOpsiueih
00paboOTKH  JaBICHUEM H  HMHCTPYMEHT  XOJOJAHOM  OOpabOTKHM  JIaBJIICHHEM.
[IpuHIMNIMANTBHOE pa3IMuue YCIOBUH OKCILTyaTalldd WHCTPYMEHTa MPEIOnpeneiscT
OCHOBHBIE TpeOOBaHMS K MaTepuany, KOTOPbIE JOJDKHBI OBITh OTPaXXEHBI IIPH
BBITIOJIHEHUW 3aJaHus. B Tpymmy WHCTPYMEHTOB ToOpsiueid oOpabOTKHM aBICHUEM
BKJIFOUCHBI IITAMIIBl Pa3IMYHBIX BHJIOB, BAJIKH, MPOIIMBHBIC WIJIbI, MPECCHOPMBI IS
nepepabOTKU TUTACTMACC W IS TONYYCHHsI JeTajeil JIMTheM MOJ JaBieHHeM H np. B
TPyNIly HMHCTPYMEHTOB XOJIOAHOW OOpaOOTKM JaBJICHHUEM BKIIOUEHBI IIITAMITBI
pa3nuyHbIX BHJIOB (0Ope3HbIe, YCKAaHOYHBbIC, THOOYHBIC, (POPMOBOYHBIC), IyaHCOHBI,
npeccopMbl T TIPECCOBAHUS TOPOIIKOB, (UIBTPHI, HOXHU XOJOJHOW PpE3KH,
CJIECapHbIF HHCTPYMEHT (MOJIOTKH, KJIeHMa, KEPHBI).

B 3anmanus BKITIOUEHBI KOHCTPYKIIMOHHBIE YTIEPOIUCTHIC U JIETUPOBAHHBIC CTAJIH.
Hampumep, paccMaTpuBaroTCs YIJIEpOAUCThIE CTaind OOBIKHOBEHHOTO KadectBa (T3,
Ct4, xauecTBEeHHBIE cTa)IM, HaunHas oT ctaiu 08 mo cranu 60.

JlerupoBaHHBIE KOHCTPYKIIMOHHBIE CTAJM BKJIIOYAIOT TPYIIY IIEMEHTYEMBIX
cranet — 15X, 15X®, 12X2H4A, 20XH3A, 18XI'T, 25XI'M, 18X2HAMA,; rpynny
ynyumaembix ctanet — 40X, 40XH, 40XHMA, 38XH3MA; rpynmy peccopHO-
NpyKUHHBIX  cTajgeit — 40XDA, 651, 50C2, 60C2XDA, 70C3A; rpymry
Boicokompounblx crajgeit — 30XI'CA, 30XI'CHA, O0O3H18K9MST, 03X11H10MZ2T,
rpynmny NoAMMUIHUKOBBIX cTanen — [IX4, IIX15, [IIX15CT. UacTpyMeHTalbHbIE CTaIN
BKJIFOYAIOT yriiepoaucThie ctanu — Y 7/, Y8 1o Y13; nerupoBaHHbIe CTAIN JJIs1 PEXKYILETO
unctpymenta — X, XI', 9XC; ObicTpopexymue ctanu — P6MDS, P9; nns mrrammos
ropstuero nedopmupoBanus — SXHM, 5XI'M, 40X5B2dC; mis mTamMrnoB XOJ0JTHOTO
nepopmupoBanus — X12, X12M u ap.

JIJIs CTyIEHTOB MAaIlIMHOCTPOMUTEIHHBIX CHEIUATBHOCTEH MPEIyCMOTPEHBI JBa
OCHOBHBIX BapyaHTa 3aJaHusl:

1-#i BapmaHT mpeaycMaTpUBacT pa3pabOTKy TEXHOJOTUH TEPMHYECKOTO
VOPOYHEHHUS] KOHKPETHOW MapKd CTajdd Ui W3TOTOBJICHHS YKa3aHHOW JeTalu
(uucTpyMmenTa). ITocie BBIOJHEHHMSI OCHOBHOM YacTH 3aJaHus TpeOyeTcsl yKa3aTh OIHY
— JIB€ MAapKH CTajH, U OTMETHTh CXOJICTBO M PA3IIMYMS ITUX CTAJICH C MPEIOKEHHOM.

2-i1 BapyaHT MpeayCcMaTpUBAET BEIOOP MapKH CTAJH IS JeTau (MHCTPYMEHTA) C
YUETOM YCIIOBU DKCILIyaTaIlid M MOCTABJIICHHBIX TPeOOBAaHUN Ha OCHOBE aHAIW3a JIBYX
— TpexX BO3MOXHBIX BapHaHTOB Takoro BbeIOOpa. Hampumep, comocTaBisroTCs
JICTUPOBAHHBIC IIEMEHTYEMbIC CTAJIM U YJIy4IlIaeéMbIe CTAJIM NPH HECKOJbKUX BapHaHTaX



MOBEPXHOCTHOTO  yNpo4yHeHHMsT  (MOBEPXHOCTHOH  3aKajlKH,  IOBEPXHOCTHOI'O
ITACTUYECKOTO Ae(hOpMHUPOBaHHMS, A30THPOBAHHUS).

B xaxxgom 3amaHuu MpeayCMOTPEHO KpaTKoe BBEICHHUE, OMMCHIBAIOIIEe HanOoee
BaXKHbIE TpeOOBAaHUS K W3JEIUIO, JII KOTOPOrO0 HYXKHO BBIOpATh CTajb, MPUBOJSATCS
JTaHHBIC 00 YCJIOBHIX IKCIUTyaTallMy U3ENNs, YKAa3bIBACTCSl TBEPAOCTh, KOTOpas JOJDKHA
OBITh IOCTUTHYTA B pe3yjbTaTe TEPMUUYECKONU 00paboTku. B psine ciiydaeB yka3biBaroTcs
pa3Mmepbl u3zenus, 4yToObl MpU BHIOOpE CTajdM Y4ecTh €€ MpokaauBaeMocTb. Eciau B
3a/laHiM yKa3aHa OIpeAesieHHas MapKa CTald, TO JUIsl Hee W OJMM3KHX IO CBOMCTBAM
CTajel OTMEUaIOTCS TUITUYHBIE OCOOEHHOCTH.

Ha ocHOBe KpaTKOro BBEJICHHSI CTYJICHT pacliojiaracT J0CTaTOYHON nHMOpMaIuen
TSl BBITIOJTHEHUS 3aJaHUS.

HeszaBucumo oOT mnpemsioKEHHOTO BapuaHTa 3afaHusi O0s3aTEIbHBIMHU  JUISI
BBITIOJTHEHU ST TPEOOBAHUSMH SIBIISTFOTCSI:

1. [ToapoOHBIil aHanW3 BBHIOPAHHOTO BapUaHTa TEPMUYECKOTO YIPOUYHEHHUS C
yKazaHueM (a30BbIX TPEBPAIICHWA TPU HArpeBe, BBIAEPKKE M OXJIAKICHUU U
rpaduueckoit cxemsl mpoliecca B KOOpAWHATAX «TEMIIEPaTypa — BPEMSI».

2. OCHOBHBIC JaHHBIC, XapaKTEpU3YIOUIUE CTallb. XHUMHYECKUH COCTaB B
cootBercTBUU ¢ ['OCT, cBOMCTBA, MPUMEHEHUE, TPEUMYIIIECTBA U HEJIOCTATKH.

3. edexTrl, KOTOpbIE BO3HUKAIOT MPH HAPYIICHUSIX BBIOPAHHOTO BapUaHTa
TEPMUYECKOTO YIIPOUHEHHUS.

B 3amaHusx oTpakeHbI OCHOBHBIC BHJBI TEPMHUYECKOW OOpPabOTKH CTayeu
(HopManm3arys, OTXKHUI, 3aKajka, OTIYCK, o0O0pabOoTKa XOJIOJOM, I[EMEHTAIHs,
a30THPOBAHUE, HUTPOIIEMEHTAIIHS).

3agaHus JUisl CTYJIEHTOB MIPUOOPOCTPOUTENBHBIX CHEIUATLHOCTEN BKITIOYAIOT MATh
BOIIPOCOB, OXBAaTHIBAIOIIUX OCHOBHBIE MPOLECCHl TEPMUUECKOTO YIPOUHEHUS CTajled U
CIUIaBOB, CBOMCTBA M NMPUMEHEHHE KOHCTPYKIIMOHHBIX MaTEpHAIOB HAa OCHOBE JKeJie3a,
QTIOMUHUSI, a TakXKe MEIU M MaTepPHaJOB C OCOOBIMU (DU3UYECKUMHU CBOWCTBAMHU —
MarHUTHBIMH, AJIEKTPONPOBOIHBIMHU.

[Tpu BBIMOTHEHWU 3a/1aHKs 00S3aTEIHHO BBIMIOJHEHUE CIEAYIONIUX TPEOOBAHMUIA:

1. Onucanue mporecca TEPMUYECKOTO YIPOUYHEHUS JIOMONIHIETCS Tpaduueckoit
CXEMOM OIlepanuii TepMUIECKO 00pabOTKH ¢ 00BbICHEHUEM (DA30BBIX MPEBPAIICHHM.

2. [Ipu wucnonb30BaHUM KOHKpETHOW Mapku Mmarepuana ykasweiBatorcs ['OCT,
XUMHAYECKHUI COCTaB MaTepHaia U €ro CBOMCTBA MOCJIE ONTUMAIBHOW 00paboTKH.

HOPAAOK BBINTOJIHEHUA 3ATAHUA

1. Tloce mody4eHUs 3adaHAS W 3HAKOMCTBA C HMCXOJHBIMHA JIaHHBIMH
OTHOCHTEJIBHO JIeTaIM (MHCTPYMEHTA) W YCIOBHSIMH DKCIUTyaTalldd HEOOXOIUMO JIIst
MPEANOoIaraéMoro BapHaHTa TEPMUYECKOTO YIPOYHCHHS WM TpejiaraeMod CTalu
popaboTaTh COOTBETCTBYIOITUH pa3/ien yueOHUKa.

2. [Tocre 3HAaKOMCTBA CO CBOMCTBAMU M MPUMEHECHHUEM CTAJICH JaHHOW TPYIIIHI 1O
YUEOHHKY CJICyeT MCIOIb30BaTh JOMOIHUTEIBHYIO JTUTEPATYpPy, BKIIFOUask CIIPAaBOYHUKA
0 JTAHHOW MapKe CTaJld, KOTOPYIO MPE/IOKEHO UCTIOIh30BaTh WM Ha KOTOPOU ClIeIaH



BBIOOp. /JlomoJiHUTEBHBIC JUTEPATypHBIE HWCTOYHUKA HEOOXOAUMBI Il cOopa
uH(pOpPMAIIK O PEKOMEHIYEMBIX pPEKUMaxX TEPMUYCCKOW 0O0pabOTKH TaHHON MapKu
CTaJi, €¢ CBOMCTBAX, MPEUMYIIECTBAX U HEJIOCTATKAX, 00JaCTH IPUMEHEHHUS.

3.Ilocne cbopa HeoOxoauMoON HHPOPMAIIUKM COCTABISIETCS IUIAH OTYETA,
obOpabaTeIBaeTCs HHPOPMAITHS U TTUIIETCS OTYET.

®OPMA N COAEPKAHUE OTUHETA

O0BemM oTdeTa NMOMDKEH OBITh He MeHee 6..8 crpanun ¢gopmara A4 Bkirouas
TUTYJBHBIM JTUCT. Ha TUTYIBHOM JHCTE YKa3bIBAIOTCS (aMUITUS U UHUILIMAIIBI CTY/ICHTA,
WHJEKC Tpynmnbl, (GamMuivs W WHULNUAIBI TPENoJiaBaTeNis-KOHCYJIbTaHTa U HOMEP
3amanus. Ha nepBom smcte oTyeTa NpUBOAUTCS LUEIUKOM TEKCT 3aJaHuUs.

Jlanee yka3pIBalOTCA  BapuaHThl BbIOOpa cTajied W JOCTHKEHHUS Tpedyemoit
TBEPJIOCTU MOBEPXHOCTHOTO CJIOS U CEPALEBUHBI JIE€TAIH.

Haubonee cCyilecTBEHHBIM  SBISICTCSI  aprYMEHTHPOBAHHOE€  OOOCHOBaHMUE
BBIOpAaHHOM CTalM W CXEMbl TEPMHYCCKOrO YMNPOUYHEHHS JeTaau (10 CPaBHEHHUIO C
ApyruMu ctaisimu). JIiis BRIOpaHHOHM CTaimM JaeTcs ee Kiacch@ukarwms (1o KadecTy,
MIPUMEHEHHUIO, COJICPIKAHUIO YTIIEpOAa U JIETUPYIOIINX 3JIEMEHTOB, KJIACCy MO CTPYKTYype
MOCJIC HOPMAJTU3ALUU U JP.).

VYKa3bIBaIOTCSI XUMUYECKUN COCTAB CTAIHM, TEXHUYECKHE TPEOOBAHHUS B HCXOJTHOM
cocrostuun (coctosiuuu moctaBku) B cootBercTBuM ¢ ['OCT. IlpuBoasrcs maHHBIE O
MEXaHUYCCKMX CBOWCTBAX CTAJM JUIsl Pa3HBIX COCTOSTHUH (TIOCIIe HOpMAJIM3AIlHH, ITOCIIe
ropsiueii MPOKaTKH, MOCIIE 3aKaJKHA U OTIYCKa)  Pa3HbIX MOMEPEYHBIX CCUCHHM.

B oruere momkHO OBITH yKa3aHO NPUMEHEHHWE MaHHOW CTaJd I JeTajeH,
KOTOpbIE€ OTJIMYAIOTCA OT TMPEIJIOKEHHOW B 3adaHuu. Hanpumep, B 3amaHuu
npeacTtaBieHa ctayib 20X A1 U3TOTOBJICHUS KyJladyka ¢ MCIOJb30BaHUEM I[EMEHTAlUU
JUISL YOPOYHEHHSI MOBEPXHOCTHOro cjosi. OJHAKo, 3Ty K€ CTallb NPUMEHSIOT IS
W3TOTOBJICHUSI TAJBIEB, KPEMEXKHBIX HW3JENui, BaJOB W T.N. Ecnu BbIOpaHHas cTaib
SIBJISICTCS JISTUPOBAHHOM, TO HEOOXOAMMO YKa3aTh KaKUe BUJIbI TEPMUUYECKON 00paboTKu
SBIISTFOTCST ONITUMAIBHBIMH JIJISL 9TOW cTanmu. Jns JaHHOW cTaimy HEeoOXOIWMO yKa3aTh
TaK)Ke XapaKTepHbIe 0OCOOCHHOCTH TEPMHUUECKON 00pabOTKH (TeMIepaTypsl HarpeBa mpu
3aKajKe, HOpMaJM3alui, OTKUTE, KPUTUUECKYIO CKOPOCTh OXJIAKIEHHUSI, CKIIOHHOCTh K
00€3yTIepoKUBaHUIO, CKIOHHOCTh K POCTY ayCTEHUTHOTO 3€pHA, MPEBpAICHUS TPU
OTITyCKE 3aKaJCHHOW CTajM, CKIOHHOCTh K OTIYCKHOH XPYMKOCTH M JIp.) TI0 YKa3aHUIO
MpernoaaBaTeIa-KOHCYIbTaHTa. B ommcanun 0COOCHHOCTEH BBIOpAHHOW  CTaH
00s13aTeIbHO HY>KHO JaTh XapaKTEPUCTUKY €€ MPOKAITUBAEMOCTH.

OCHOBHOE MECTO B OTUETE JOJKHO OBITH OOpaIIeHO Ha PEKUM TEPMHUUYECKOTO
YIIPOYHEHUS MPEIJIOKEHHON JleTaid (MHCTPYMEHTa) C YYETOM YCIIOBUH SKCIUTyaTalluy
netanu. Hampumep, aig KoJiell MOAIIMITHUKA KadeHus: HenpuroaHa ctaib IX15, ecnu
MOAIIMITHUK TOJBEPraeTcsi KOPPO3MOHHOMY BO3JIEMCTBUIO MPOMBILUIEHHBIX cpel. B
JTAHHOM CJIy4ae ONTUMAJIbHOW CTajbl0 SIBIISETCS KOPPO3UOHHOCTOMKas crainb 95X18.
Heobxommmo  yka3zaTh  KOHEYHBIE  PE3yJNbTaThl ~ TEPMHUYECKOTO  YIPOUHEHHS
(MexaHWUYECKHE CBOWCTBA CTaJM, TBEPAOCTh IMOBEPXHOCTHOTO CJIOS); TO CIIPABOYHOM



JUTEpaType HAUTH TeMIIepaTyphl HarpeBa Mol 3aKallKy, OTIYCK, TEMIIEPATyPbl XUMHKO-
TePMHUYECKONW 00pabOTKH, yKa3aTh OXJIAXKIAIOIINE Cpelbl. PyKoBOICTBYSCH pazMepaMu
nerany (MHCTPYMEHTA) M CIIPaBOYHOM JIMTEPATYPOH, YKa3aTh BBIJICPKKU IPU OCHOBHBIX
orepanusax TEPMHUECKOW 00pabOTKM (HampuMep, NMpH IIEMEHTAIUH JUIS JTOCTHIKCHUS
OIIPEICIICHHO! TITyOWHBI YIIPOYHEHHOTO CJIOS, TIPY HarpeBe IMOJI 3aKaJKy, IIPH OTITYCKeE).
B oTdere momkHBI OBITH TTOAPOOHO OOBSICHEHBI TEOPETUUYCCKUE ACTIEKTHI TEPMUYCCKOTO
YIPOYHCHHSI. HEOOXOAUMO omucarth (Ha30Bble MPEBPAIICHHS, TPOUCXOJSANIUEC IPU
HarpeBe, BBIICPIKKE W OXJIKICHHUH, JJIS MPOIECCOB XUMHUKO-TEPMHUYCCKONW 00pabOTKH,
3aKaNlKu W OTmycka. HeoOXoaumMo OOBSCHUTH TIONYyYEHHBIC CTPYKTYPBI, JaTh
OIIPEJICIICHUE 3TUM CTPYKTYpaM U MOKa3aTh B3aMMOCBS3b MEXaHUYECKHX CBOMCTB CTaJI
C €€ CTPYKTYPHBIM COCTOSIHHACM.

B oTdere 00s13aTeNbHO AOHKHA OBITh TpadUK-cCXemMa TEPMUUYCCKOTO YIPOUHEHUS,
MOCTPOCHHAsT B KOOpJAMHATaX «TeMmIeparypa — BpeMs». Ha 3Toit cxeme HeoOXoaumo
MOKa3aTh PACIOIOKEHUE KPUTHYECKHX TOYeK Aj (Acm), Az, My, My MO OTHOIICHHIO K
TeMIieparypam Harpesa, Temmeparype nomenieHus 20-25°C, TemmepaType oXIaxacHus,
€CJIM MCTIOJIb3yeTCsl 00pabOTKa XOJIOAO0M.

KenarensHo UCIIOJIb30BaHHE JIPYToro rpadudecKoro MaTepuana,
3aMMCTBOBAaHHOTO W3 YYCOHHMKOB, CIPABOYHHKOB M MOHOTpadHii M IMOKA3bIBAIOIICTO
3aBUCUMOCTh ~ MCXAaHMYECKHX CBOWCTB OT TEMIEpaTypbl OTHYCKa, BIUSHUE
MOBEPXHOCTHOT'O YIIPOYHCHHS HAa COMPOTUBIICHHUE YCTAJIOCTH, H3HOCOCTOHKOCTD W Jp.;
WUTIOCTPUPYIONIHE TPEBpAlllCHHE AayCTCHHTAa TPU  HENPEPHIBHOM  OXJIAXKICHHUU
(TepMOKHMHETHYECKHE JUArpaMMBbl) U IIPH U30TEPMUYECKHUX YCIOBHUSX.

TekcT oTdera JODKEH MPEICTABISATH COOOW COOCTBEHHOE W3JIOKCHUE PEIICHUS
MPEJIOKEHHOTO 3aJIaHusl; HE JIOMYCKAeTCsl TIOCIOBHOE IMOBTOPEHHE TEKCTa YUYCOHHKOB
WM MOHOTpauil 32 UCKITFOUCHUEM OTIPE/ICIICHHM.

B oTuere yka3pIBalOTCS WCIOJIB30BAHHBIC HCTOYHUKH WH(pOpMAIUu (KOHCIIEKT
JICKIMH, y4eOHHMKH, CTPABOYHUKH, MOHOTpadun).

3AIINTA 3AJAHUSA

BrImloyIHeHHOE 3a/jaHue TPUHUMACTCS MPEIo aBaTelIeM-KOHCYJIbTAaHTOM B CPOKH,
MPeayCMOTPEHHBIE TPapUKOM YICOHBIX 3aHITHIM.

3amura 3aJaHUN  MPOBOJMUTCS YCTHO, TIPH OTOM  CTYICHT JIOJDKCH
MPOJICMOHCTPUPOBATh MMOHUMAHUE CYINTHOCTH (Da30BBIX MPEBPAIICHHM, MTPOUCXOISIINAX
nmpu TepMuueckor obOpabotke. Ilpm 3amure 3amanmii TpeOyercs 00OCHOBATH BBIOOD
MaTepuana (I AeTadd WId HHCTPYMEHTA) WJIM BBHIOOP TEPMHUYECKOTO YIPOYHCHHUS
JeTaa W3 TPEUIOKCHHOTO B 3aJaHUM Marepuaia. B o0ocHOBaHWE BBIOOpa HYXKHO
MPEICTABIIATh 3aBHCHMOCTh MEXAaHHYECKHX CBOWCTB OT pEXUMa YIPOYHCHUS W
MOJIy9aeMbIX CTPYKTYp, 3HaTh TEXHHUECKHE TpeOoBaHus K MaTepuany corjacHo ['OCT,
CPaBHUTEIIBHYIO CTOMMOCThH JIAHHOW CTalM [0 OTHONICHHIO K aHajoraM H JIpyrue
0COOEHHOCTHU CTaJlu.



PEKOMEHIAYEMAS JIMTEPATYPA

OCHOBHAA

1. Marepuanosenenue. Yueonuk s BY3os. [loxg obmeit pen. b. H. Apzamacoa. 2-¢
u3., nepepad. u gon. — M.: Mammunoctpoenue, 1986. — 384 c.

2. Korcrpyknunonnsie Mmatepuainsl. CripaBounuk. [log o6mieit pen. b. H. Ap3amacosa. —
M.: Mamunoctpoenue, 1990. — 686 c.

3. KoHcriekT neknuii Mo MaTepruaioBeICHHUIO.

JOIIOJIHUTEJIbHA A

1. Mapounbix craneid u cmiaBoB. [log oOmeit pen. B. I'. Copokuna. — M.:
Mammunoctpoenune, 1989. — 640 c.

2. XKXypasnes B. H., Hukomaesa O. 1. MammuOocTpouTenpabie cTayn: CripaBOYHUK. — 4-¢
u3., nepepad. u gon. — M.: Mammunoctpoenune, 1992. — 480 c.

3.Temmep FO. A. MHcTpyMeHTaNbHBIE CTald. — 5-¢ u3Md., mepepad. m jgom. — M.:
Meramnyprus, 1983. — 527 c.

4. Paxmirant A. T'. TlpyxuHHble CTad U CIUIaBbl. — 3-€ W3J., nepepad. u gomn. — M.:
Meramnyprus, 1982. — 400 c.

5. MerannoBeaenue u tepmuueckas oopadotka cranu: CrnpaBounuk. B 3-x 1. Ilox pen.
M. JI. bepumretina u A. I'. Paxmranra. — 4-¢ wusm., mepepad. m jgom. — M.
Meramnyprus, . 1 —1991. — 304 c.

6. ITorros JI. E., ITomoBa A. A. /luarpamMmbl IpeBpalleHHsT ayCTEHHUTa B CTaasx U D-
pacTBopa B CIIaBax TUTaHA. — 3-€ U3I., mepepad. u gom. — M.. Mertamryprus, 1991.

7. Matepuansl B npubopoctpoenun u aBtomaruke: CropaBounuk. Ilox pen. . M.
[Tatura. — M. MammunocTtpoenne, 1982. — 527 c.

8. Dnekrpopanuomarepuanst. [lox pea. b. M. TapeeBa. — M.: Bricmias mkosna, 1978. —
336 c.

9. Marepuaisl Ui aBUAIMOHHOTO TTPHOOPOCTpOoeHHUS W KOoHCTpykmuit. [Tox pex. A. @.
benosa. — M.: Metanyprus, 1982. — 400 c.

10. ITaceiakoB B. B., Copokun B. C. Martepuaisl 351eKTpOHHON TeXHUKHU. — M. Beicias
mkoJa, 1986. — 367 c.



10

INPUMEP BBITIOJIHEHUA JOMAIIHEI'O 3ATAHUA

3ananue Ne

JIJIsS  M3rOTOBIICHUS PA3JIMUHBIX YIOPYTUX JeTajei, KOHCTPYKIHH (peccopsl,
NPY)KMHBI, aMOPTH3aTOPbI), OT KOTOPBIX TPEOYIOTCS BBICOKHE MPEACNIbl TEKYYSCTH
(ympyroctr) U BBIHOCITMBOCTH IIPH JTOCTATOYHOM BA3KOCTH U IUTACTUYHOCTH MPUMEHSIIOT
pa3IMYHBIE IO COCTaBY PECCOPHO-TIPYKUHHBIE CTAJIH.

1. ITogGepute MapKy KPEMHHCTOM CTalM i1 U3TOTOBICHUSI TOPCHOHHOTO Baja ¢
MaKCUMaJbHBIM guaMeTpoM 18 MM, OOBSCHHTE BBIOOP. YKaKHUTE PEXKUM €ro
TepMuueckor 00pabotku. IlocTpoiite rpaduk TepMudeckoil 00pabOTKU B KOOpAUMHATAX
«TeMITepaTypa — BpeMsi».

2. OnumuTe CTPYKTYpPHBIE TPEBPAIICHHS, MPOUCXOSAIINE TPU TEPMUUIECKOM
00paboTKe cTamu.

3. [IpuBeauTe OCHOBHBIC JdaHHBIC, Xapakrepusyromme 3Ty cTanb (['OCT,
XMMHYECKUH COCTaB, CBOMCTBA, 001aCTh IPUMEHEHHUS, BIUSIHUEC KPEMHU).

Ortuer

JIJis U3rOTOBIICHUST YIIPYTUX JIEMEHTOB OOIIETO Ha3HAYCHHUS, B TOM YUCIE U JJIA
TOPCHUOHHOTO BaJia, MPUMEHSIOTCS JISTUPOBAHHBIE PECCOPHO-TIPYKUHHBIC CTAIIH.

OcoOeHHOCTH pabOTHI JAeTalleld THMA yNPYTUX SJIEMEHTOB COCTOSAT B TOM, YTO B
HUX HCIIOJNB3YIOTCSI B OCHOBHOM YINPYTHE CBOWMCTBA CTadl M HE JIOMYCKAeTCs MPHU
Harpy3ke (CTaTU4ecKoil, IWHAMHYECKOHN, yJapHOW) BO3HHMKHOBEHHE ILIACTUYECKOM
nedopmanuu. B CBS3M ¢ 3TUM CTalM JODKHBI UMETh BBICOKOE COMPOTHBIICHHE MAJIbIM
IUTACTHYECKUM JeopMalusM, T.e. BBICOKHE IMpeaeibl ymnpyroctu (TeKydecTd) H
BBIHOCIIMBOCTH TIPU JOCTATOYHOW IUIACTUYHOCTH W COMPOTUBICHUU XPYIKOMY
paspymieHuio. BakHple XapaKTepUCTUKH CTalled JAaHHOTO THINA — peJaKcarmoHHas
CTOUKOCTb.

s obecreueHust STHUX TpeOOBaHWU CTalnbh JOJDKHA HMMETh OJHOPOJHYIO
CTPYKTYpY, T.€. XOPOUIYIO 3aKaJHMBAEMOCTh U CKBO3HYIO MPOKAJIMBAEMOCTh (CTPYKTypa
MapTCHCHUTA [0 BCEMY CEUCHHUIO JCTANU TIOCIIC 3aKAIIKH).

Hanwaune B cTpykType cramu (depputa, MPOAYKTOB SBTEKTOMIHOTO pacrmaja,
OCTaTOYHOTO ayCTEHUTA CHIKACT YIPYrue CBOWCTBA JeTand. V3BecTHO, dYTO
COTIPOTHBIICHHE MAaJIBIM IIJIACTHYECKUM JeQopMalusM BO3PACTa€T C YMEHBIICHHEM
pa3mepa 3epHa B CTaJIH.

K rpynme peccopHO-TpY>KHHHBIX CTajeil OOIIEro Ha3HauYeHUS OTHOCATCS CTalld
MEPIMTHOTO Kilacca ¢ cozaepkanmem yriaepoaa 0,5...0,7%, koropeie s yaydiieHUS
CBOMCTB (IPOKAJIMBAEMOCTh, TIPE/eT BBIHOCIMBOCTH, PEIAKCAIIMOHHAS CTOMKOCTH,
MEJIKO3EPHHUCTAasl CTPYKTypa) JOMOJHHTEIbHO JerupyroT kpemauem (1,5...2,8%),
mapranneMm (0,6...1,2%), xpomom (0,2...1,2%), Banaguem (0,1...0,2%), Bombdpamom
(0,8...1,2%), nuxenem (1,4...1,7%).
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OKcIUTyaTallMOHHBIE  CBOMCTBAa CTaMM MPHOOPETAIOT TIOCHE TEePMHUYECKOM
06paGoTKH, cocTosmiell B 3akamke u cpemHeM ormycke (350..520°C) Ha TpoocTHT
ormycka (puc. la). [IpuMeHeHHEe HAXOMUT TAKXKE M30TEPMHUYECKas 3aKallka Ha HYDKHUN
oeiinut (puc. 10).

B cootBercTBUU ¢ 3amaHueM (TOPCHOHHBIN Bajl) HEOOXOJAMMO IOJI00paTh MapKy
KPEMHHCTON cTamu. B HacTosmiee BpeMs NMPUMEHEHHWE HAXOAST CIEAYIONIME CTallu:
950C2, 55C2, 60C2A, 70C3A. Bridbupaem ctanb 60C2A, KoTOpast OTHOCUTCS K IIUPOKO
MCIIOJIb3YEMBIM JICTIEBBIM CTAJISIM IS U3TOTOBJICHUS YIIPYTUX JIEMEHTOB CEYCHUEM JI0
18 mm. Cranp 06magaeT CTOWKOCTBIO K POCTY 3epHa. IMeeT BbICOKHE MEXaHWYECKHE
cBoiicTBa. {1l yCTpaHEHHUs CKJIOHHOCTH K 00€3yriepOoXKMBAaHUIO HArpeB MOJ 3aKajKy
MPOBOJUTH B KOHTPOIUPYEMOU aTMocdepe.

[Mpumem 1-it BapuanT TepMuueckoir oOpaboTku (puc. la): 3akajaky W CpeaHHN
ormyck. ITo ganaeiM 'OCTa 14959-79 temmeparypa 3akanku s 60C2A cocraBiser
870°C (Ac3=820°C). B kauvecTBe OXJaXJarolied cpeabl MPUMEHSIEM MacJo.
[Tocnenyromuii oTmyck mpoBoauM mpu Temiepatype 470°C (Bbime TemmepaTypbl
HEeoOpaTUMOM OTIYCKHON XpymnkocTH). I[lonmydaemas CTpyKTypa TPOOCTHTa OTIyCKa
(MenkoaucniepcHas (EepPPUTOIIEMEHTHTHASI CMECh) O0ECIICYUT BBHICOKOE COIMPOTHBIICHHUE
Mautoi mactuaeckoit nedopmarun npu HRC=35...45 (puc. 2), S¢,/S,>0,85.

VYKa3zaHHBIA peXHM TepMUUeckoii 00padoTku (puc. 3) oOecreuyrBaeT MOIyUYCHUES
CIICYIOIIMX CBOMCTB (MHHMMAIIbHBIX):

S o‘2>1200 Mlla;

s,>1300 MI1a;

d5>6%;

y >25%;

HB » 390480 (otmyck 460°C)

CHmxenue temnepatypsl otmycka A0 430°C noseimaer S, A0 1800 Mlla; Sg, no
1690 MIla; s, no 1565 MIla npu d=11%, y =48%.

[Tociie m3otepmuyeckoit 3akanku (puc. 10) ¢ Beiaepxkkoi mpu 290°C s,=2100
MlIla; s,=1745 MIla; s,=1535 MIla; d=11%; y =40%.

Onucanue CTPyKTYpHBIX MIPEBPAIICHUN TTPH TEPMUIECKOI 00padoTKe.

Cranb 60C2A — ctanb nepiauTHOTO Kiiacca.

Kputnueckue touku cramu: Ac;=750+10°C, Ac3=820+10°C. Cranp noaseprarot
noyiHoi 3akanke (puc. 3). IIpu moJIHOM 3aKalike CTajlb HarpeBarOT 10 OXHOPOJIHOMH
MEJIKO3EPHUCTON ayCTEeHUTHOM CTPYKTYpHI (puc. 4).

ITocnenyronmee OXJNaxkIEHUE B Macjle CO CKOPOCTBIO Oonbmiel, udeM Vg
(HauMeHbIIas CKOPOCTh OXJIKICHHS, TPU KOTOPOW AayCTCHHT IpPEBpalacTcs B
MapTCHCUT) 00ECIICYMBACT MOTyUYCHHE MEIIKO3EPHUCTOIO MAPTCHCHTA.

PaccMoTpum mpeBpaienus, mnpoucxonadmme B cranu 60C2A npu Harpese
HUCXOJHOW paBHOBeCHOW cTpykTypel ®P+Il. Ha mpakrthke mpu OOBIYHBIX CKOPOCTSIX
HarpeBa (QJIEKTPONICUM) TOJA 3aKAJIKy MEPJIUT COXPaHSACT CBOEC IUIACTHMHYATOC WIIH
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3epHUCTOC CTpoeHHe 10 Temreparypbl Aci (mo 750°C mns cramu 60C2A). Ilpu
TeMIiepaType Aci B CTalld MPOUCXOJUT MpEBpaIleHHe nepauTa B aycteHuT. Kpucrasmibl
(3epHa) aycTeHUTA 3apOKIAOTCS B OCHOBHOM Ha rpaHmiax (a3 deppura u nieMeHTHTA.
[lpu STOM mNapaiensHO pa3BUBAIOTCA JBa mporecca: 1) moauMopdHBIA mepexon
Fe.® Fq 2) pacTBOpeHHE LIEeMEHTUTA B ayCTEHUTE.

[IpencraBum 0011yI0 CXEMY IPEBpPALICHUS

H(CD-I-L[) |A1® ®+H+A® A+L[® AHeonﬂoponHmﬁ® AFOMOFeHHblﬁ.

1 2 3 4

OOpa3zoBaHre 3€peH ayCTeHWTa MPOUCXOIUT C OOJNBIIEH CKOPOCTHIO, YeM
pacTBOpEHHE LIEMEHTUTA NEepJuTa, IO3TOMY HEO0OXOoAMMa BBIIEPKKA CTaId IpHU
TEeMIIepaType 3aKaJKU JJIsl IOJTHOTO PaCTBOPEHMSI LIEMEHTHUTA U MOJIYYEHHUSI TOMOT€HHOT O
ayCTEHUTA.

W3 puc. 5 BugHO, 4TO (ha3oBas NepeKpUCTAIUIM3ALUS IPUBOAUT K U3MEIbYEHUIO
3epHa B ctanu. IIpu stom, dyem aucnepcHee ctpykrypa mnepiurta (D+1I) u yem Bbimie
CKOpPOCTh HarpeBa CTajld, TeM OOJbllle LEHTPOB 3apOXKIACHUS AayCTEHUTa, a,
CJIEIOBATEJIbHO, BO3PACTAET JUCIEPCHOCTh MPOJYKTOB €ro pacnaja. YBEJIUYCHHE XKe
JTUCTIEPCHOCTH MPOAYKTOB pacraja ayCTeHUTa MPUBOIUT K YBEIUUCHHUIO IIACTUIHOCTH,
BSI3KOCTH, YMEHBIIIEHUIO YYBCTBUTEIILHOCTU K KOHIIEHTpATOpaM HaIPsiKEHUM.

PaccMoTpuM n3MEHEHHS CTPYKTYPHI B CTaIU TPU 3aKAJIKE B MAcCIIO.

ITpu HENmpEpBIBHOM OXJIAXKAEHUH B CTAM C V>V, ayCTEHHT NpPEBpaILacTCs B
MapTeHCHUT. MapTEeHCUTHOE MPEBPAIIEHNE Pa3BUBACTCS B CTAJISAX C BBICOKOH CKOPOCTHIO
(~1000...7000 wm/c) B wuHTepBane Temiepatyp M,..M,. Ilpu s3TomM HEoOXOIUMO
YYUTBIBATh, 9TO ¢ yBenmdeHneM % C touku M, u M, noHnxarTtcs (puc. 6), B To BpeMs
KaK BBEJICHUE Sl WX TIOBBIIIACT.

B pesynbrate 3akanku ctanu 60C2A cTpyKTypa MOXKET UMETh KpOME MapTEHCUTA
1 HEKOTOPOE KOJIMYECTBO OCTATOYHOTO ayCTCHHTA.

[Tony4eHHBIN MApTEHCUT MPEACTABIISIET COOOM MepeChIEHHBIN TBEPIbII PacTBOP
yraepoaa B a-Kele3e U UMEET TeTPAaroHaJbHYI0 KPUCTAUTMYECKYIO PEIIeTKY. ATOMBI
yriaepoaa 3aHUMalOT B OCHOBHOM OKTa3JIpU4E€CKHUE MOPHI.

OOpazoBaHre B pe3yibTaTe 3aKaJIKd MapTEHCHUTAa NPHUBOAUT K OOJIBIIUM
OCTAaTOYHBIM HANPSDKCHUSM, TMOBBIMICHUIO TBEPAOCTH, MPOYHOCTH, OJHAKO TMPH STOM
BO3pAcTaeT CKIOHHOCTb K XPYNKOMY pa3pylIeHHIO, 4YTO TpedyeT MNpOBEACHUS
JOTIOJTHUTEILHO TIOCTIEAYIONIETO OTITYCKA.

[TpeBpalieHus B 3aKaJICHHOM CTaau pu cpeaneM otmycke (470°C).

HarpeB 3akajeHHO# cTanmm 10 TemrepaTypbl Ac; NMPUHATO HA3bIBaTh OTITYCKOM.
OTnyck MOJDKEH OOECIEYHTh TMOJIYYCHHE B CTAM HEOOXOIUMBIX JKCILIyaTallMOHHBIX
cBorictB. Ctpykrypa cramu 60C2A rmociae 3akadkkd COCTOMT W3 MAapTEHCHTA W
OCTaTOYHOTO ayCTCHHTA.

PaccMoTpuM MOCIE€IOBAaTEIBPHOCTS IMPOIIECCOB TMPH OTIYCKE C TOBBINICHUEM
TEMIIEPATYPHI.
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Jo 80°C nuddy3noHHas MONBMKHOCTH Maja U pacmaj MapTEHCUTa HAET
MEJIJICHHO.

ITepBoe mpeBpamienne npu oTmycke paspuBaercs B auanazone 80...200°C wu
NPUBOJUT K (POPMUPOBAHHMIO CTPYKTYpPhl OTHYIIEHHOTO MapTEHCUTa — CMECH
MIEPECHIIIIEHHOTO YTIIEPOJOM a-pacTBOpa M KOTEPEHTHBIX ¢ HMM dYacTwil e-kapbuma. B
pe3yabTaTe 3TOTO CYIIECTBEHHO YMEHBIIAIOTCS CTENCHb TETPArOHAIBHOCTH MapTEHCHUTA
(wacTh yriepoaa BBIIEISICTCS B BUAC METaCTaOMIBLHOTO €-KapOwma), yAeIbHBIH 00beM,
CHIDKAIOTCS BHYTPEHHUE HAPSOKCHUS.

Bropoe mnpeBpamieHne mpu OTIyCKE pa3BHBACTCS B HMHTEpBAJE TEMIIEPATyp
200...260°C (300°C) wm cocrout: 1) B mpeBpallcHHMH OCTATOYHOTO AayCTCHUTA B
OTIYIICHHBIA MapTEHCUT, 2) B JaJbHEHIIEM pachaje OTHYIICHHOTO MapTCHCUTA!
yMEHbIIIAeTC  CTeMmeHb ero  mepecbimenHoctd  jgo  0,15..0,2%, waumnaercs
npeobpazoBanue €-kapobuna B FeC — memeHTuTr U ero o0ocoOlieHHe, pas3phiB
KOTePEHTHOCTH; 3) B CHWKCHHM BHYTPEHHHUX HAIPSHKCHUH; 4) B CBSI3U C IEPEXOJ0M
Aoei® My, IMEET MeCTo HEKOTopoe yBenmueHHe oObema. TpeThe mpeBpaiieHue Hpu
ormycke pasBuBaercs B umHTepBaie 300...400°C. Ilpm sTOM 3aKaHYMBAETCS pacmaj
OTMYIIEHHOTO0 MapTEHCHUTAa W Tpoliecc KapoumaoodpazoBanus. opmupyercs dhepputo-
KapOWAHAsT CMECh, CYIIECTBEHHO CHWKAIOTCS BHYTPECHHHE HAIPSHKCHUS, TOBBIINICHUE
temriepaTypsl oTirycka Bbitie 400°C akTUBH3UPYET MPOIIECC KOATYJISAIUNA KapOUI0B, YTO
MPUBOJIUT K YMCHBIIICHHUIO TUCIICPCHOCTH (DEPPUTO-TIEMEHTUTHOM CMECH.

CtpykTypy ctanu mociie Hu3koro ormycka (1o 250°C) Ha3bIBaIOT OTIYIIEHHBIM
MapTeHcutoM. CTpykTypy crtanu nociie cpeaHero otnmycka 350...500°C nHa3zbiBaroT
TpoocTuTOM OTnycka. CTpyKTypy cTamu 1mociae Bbicokoro otmycka 500...600°C
Ha3bIBAIOT COPOUTOM OTITyCKaA.

B cranu 60C2A mocre moiHoM 3aKajaku B Macjio U cpennero otmycka mpu 470°C
oOpa3zyeTcst CTpyKTypa TPOOCTHUTA.

Cranp 60C2A. OcHOBHBIE JaHHEIE.
1. T'oct 14959-79. PeccopHO-TIpY>KMHHBIC CTAIIH.
2. Xumnueckui cocras, %0.

C S Mn Cr NI P S

0,57.065 | 12.20 0,6..0,9 0,3 0,3..04 ]0,03..0,04 | 0,03..0,04

3. [Ipumenenue: peccopbl, MPYKWHBI, TOPCUOHHBIC Bajbl, ITHEBMAaTHYCCKUE
3youna.

4. TIpokanuBaeMOCTh JO0CTHTAET 18 MM.

5. BriusiHue nerupyomux 3J1eMeHTOB.

KpemHuii  monoxutenpHO  BIUAET HA  CTPYKTYpY, MEXaHMUECKHUE U
TEXHOJIOTUYECKNE CBOWCTBA CTAJM. CHUKACT KPUTUYECKYIO CKOPOCTh OXJIKICHUS U
YBEJIMYHMBACT MPOKAIMBAEMOCTb, YMEHBIIAET CKOPOCTh pacnaja MapTEHCUTa, CHUIIbHO
yOpouHsieT (EeppuT, MOBBIIMIAET MPOYHOCTH, TBEPIAOCTh M, MPEXKAE BCETO, YNPYyTHE
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cBOMCTBA CTanmu (Sp2, S S-1), YBEIHMUUBACT CONPOTHUBICHUE KOPPO3HMH, CHIDKACT
BSI3KOCTh. Takoe BIMSHHE KPEMHMS Ha CBOWCTBA CBSI3aHO C €ro BO3JCHCTBHEM Ha
MaTpuuHyto (azy (a-pactBop) u KapOHIbl, a UMEHHO, KPEMHHI CIIOCOOCH CO3/1aBaTh B
TBEPAOM pAacCTBOPE HANpaBlICHHbIE HOHHBIC CBS3U, KOTOPHIC JOJDKHBI YBEINYMBATH
HampsDKCHHUSI TPCHHWSI B KPHUCTAUIMUECKOW pEIIeTKE W TEM CaMbIM  IOBBIIIATH
COTIPOTHBIICHUE JBW)KCHHUIO JTUCJIOKAIMA, OCOOCHHO TPU MaJbIX IUIACTHYECKUX
nedopmanusx (yrnpousstomuii 3hdeKT).

6. CBolicTBa  YNpPyrux DJJICMCHTOB MOTYT OBITh  IOBBIIICHBI  ITyTEM
MOBEPXHOCTHOTrO HakJemna B 1,5...2 pa3za (00ayBka Ipo0bIo).

7. Henocrarku cramu 60C2A: 1) CKIOHHOCTH K 00€3yrJIepOXKHBAHUIO; 2)
CKJIOHHOCTb K TpaduTo00pa3oBaHui0; 3) CKJIOHHOCTh K 0Opa30BaHUIO MOBEPXHOCTHBIX
neeKToB TIpu Topsueld 00pabOoTKe CTald, YTO BBI3BIBAET CHIDKCHHE IMpejesa
BBIHOCITUBOCTH.

8. CRoiicTBa  MPYXMHHOW  CTalM  MOTYT  OBITh  YIy4YlIEHBI  IyTEM
JOTIOTHUTENLHOTO JierupoBaHus. [Ipumenstorcs kpome cramum 60C2A cramu Mapok:
60C2XA, 60C2XDA, 60C2H2A.

Jlerupyromme >IeMEHTHl — KpEMHUI U MapraHel — CHIIBHO YIIPOYHSIOT GeppuUT u
CIIOCOOCTBYIOT TOBBIIICHHIO XapaKTEPUCTHK MPOYHOCTH CTaIM IOCIEC TEPMHUUCCKOM
00paboTku. BnusiHHE AOMOMHUTENHFHOTO JIETUPOBAHHUS XPOMOM, BaHAJAMEM, HHUKEIEM
MPOSIBIIICTCA TIPEKIE BCErO0 B YMEHBIIEHUW KPUTHYECKON CKOPOCTH OXJIAXIACHHS U
MOBBIIICHUN TTpoKanuBaeMocTh. KapOumgooOpasyromue 3IeMEeHThl — XpOM M BaHAJIUHA —
MPEeAyNpeKIAI0T 00e3yTIepOKMBaHUE TPYKUH TPU HAarpeBe MO 3aKkanky. BBemeHue
BaHAIUs KPOME TOTO CIYKUT JaJlbHCHIIEMY TOBBIIICHUIO IPOYHOCTH OJiaromaps
o0pa30oBaHHI0 BBICOKOAMCIIEPCHBIX YacTull kapouga MC (ma ocaoBe VC) mpu pacnaze
MapTEHCHTA B MPOIIECCE OTITyCKa.
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4. KOHCIIEKT JIEKIIHIA.

[Ipunoxenue.

K  mamHOoMy mocoOuio  cTyaeHTaM Ha  Kadeape  MIpemaoCTaBIISIOTCS
JOTIOJTHUTENbHBIC MaTepuanbl. Bblaepkkun u3 ['OCT, cmpaBoyHBIC MaHHBIE 10
pa3immuHbIM MatepuasiaM. CTYJICHT MOXET TaKKe BOCIIOJIb30BAaThCsS OAHKOM JIaHHBIX,
HUMEIOIIAMCSI B KOMIIBIOTEPHOM KJIacce Kadeaphl.
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