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Pa3zpabdoTunk MeTOAMYECKMX YKA3aHUH

Hosukosa Enena FOpneBHa, O0OHEHT, K.T.H.
(PHO, donscnocms, yueHnan cmenensb, YueHoe 36aHUE)




1. Bsenenue
HNucnumiraa « COBpeMEHHbBIC U TIEPCTIEKTUBHBIE MaTePUAIIbI» OTHOCUTCS

K 9YHCIy OCHOBHBIX TMPEAMETOB [JIi CTYISHTOB MAIIMHOCTPOHUTEIHHBIX
CHEIUATBHOCTEH. DTO CBA3aHO C TEM, UYTO MOJydYeHHe, pa3paboTka HOBBIX
MaTepuagoB, CIOCOObI UX OOpabOTKHU SBISIOTCS OCHOBOW COBPEMEHHOIO
MIPOU3BOJICTBA ¥ BO MHOTOM OTIPENEISIOT YPOBHEM CBOETO Pa3BUTHUS HAYYHO-
TEXHUYSCKUH W DKOHOMHUYECKHH TOTEHIMan CTpaHbl. l[IpoexTupoBaHue
palMOHANBHBIX,  KOHKYPEHTOCIIOCOOHBIX  W3JCIHMHA,  OpPTaHW3aIus  UX
MIPOU3BOJICTBA HEBO3MOXHBI 0€3 JOCTATOYHOTO YPOBHS 3HAaHUN B 001acTH

MaTCpUAJIOBCIACHUA.

2. TemaTuka KypcoBOi pabOThI
B Xoze KOHTPOJIBHO-KYPCOBOW pabOThl CTYAEHT JOJKEH BBHIMOIHUTH 2

3aJIaHus:

1. Pemuth 1o TpeOOBAaHUIO IMPEIOJABATENSI HECKOJBKO MPAKTHUYSCKHUX
3a/1ad W3 TPHUBEJACHHOTO HIDKE CIHCKA. 3aJadyd  OXBaThIBAIOT HamOoiiee
aKTyaJbHbIC CHUTYallMM, BO3HHUKAIONIUE IMPU BHIOOpPE CILJIABOB UM METOJIOB MX
00pabOTKHM, TIPU HCIOJB30BAHUM KOTOPHIX B  HaWOOJBIIEH CTCICHH
00ecTeYMBalOTCs HAICKHOCTh JIETaleH B YCIOBHUSIX AKCIUTyaTalllMH, YKa3aHHBIX
B Ka)XJIOM OTACIILHOM 3a7a4e.

2. IlpoBectn aHanu3 HamOoJiee TEPCIIEKTUBHBIX HA CETOJHSIIHUHN JICHb
MaTepuagoB M TEXHOJIOTHW JJii WX CHHTE3a, MPOU3BOACTBA M 00pabOTKH,

HCIIOJIB3YCMbIX B MAaTCPHUAJIOBCACHUM. PCBy.]'IBTaTBI HCCIICAOBAaHUA IIPCACTABUTDH

B (hopme pedepara.

3.  Meroauyeckre yKka3aHus K PEIICHUAIO 3a1a9
Pemenue mnpencraBieHHBIX B KOHTPOJBHO-KYpCOBOW paboTe 3amad

npeaycMaTpuBaeT 0OOCHOBAHHBIA BHIOOP CIJIaBa M METOAOB €ro o0paboTKH,
KOTOPBIE TTO3BOJISIOT TOCTHYh HANEKHON pabOTHI JeTanel, y3j0B U arperaTos,

OIIMCAHHBIX B YCJIOBHUH.
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Kak mnpaBuno, B 3amayax MpUBEACHBI OOJee TUIHUYHBIC YCIOBUS
UCIIOJIb30BAHUSl ~ W3JENUMH, HUMEIIIHEe MECTO B  pa3HbIX  OTpacisax
IPOMBIIUIEHHOCTH. B 3amadax chopMynupoBaHbl XapaKTEpHBIE CBOWCTBA,
KOTOpbIE JOJDKEH MMETh CIUIaB B COOTBETCTBYIOIIEM u3aenuu. s pernenus
3a/1a4y HaJ0 MPOAHAIU3UPOBATH YCIOBHUS PAOOTHI M3ACNIUNA — JeTalied MallluH,
WHCTPYMEHTOB U JIp., BEISICHUTH HAIMPsDKEHHOE COCTOSIHUE, KOTOPOE BO3SHHUKACT B
HUX B YCJIOBUSIX CIY>KOBI, BO3MOKHBIC BUBI PAa3pyIICHUN U IPyTrUe MPUUUHBI
BBIXO/Ia MX W3 CTPOsI, TAK KaK OT 3TOTO 3aBHCHT BHIOOp MaTepuala U crocoda
oOpaboTku. Jlamee Hamo oOmpeAeNuTh TPYIIy CIJIABOB  (HAIpUMeEp,
KOHCTPYKIIMOHHBIX CTajeil o0O0Iiero Ha3HAYeHUs, YYTYHOB, >KapONPOYHBIX
CTaJlell W CIJIaBOB, HHCTPYMEHTAIBHBIX CTaJleH, MOTMMEPHBIX MaTepUaIoOB U T.
1.), 00JIaJA0NIUX CBOMCTBAMU, OJIM3KUMHU K TPEOYEMBIM.

[Ipu pemieHuu Takux 3a4ad CTYIEHTHI JOJDKHBI OPHEHTHPOBATHCA Ha
IPUMEHEHUE MEHEE JOPOrMX MAaTEepUasoB, H B TO K€ BpeMs oOiaaaromux Oosee
BBICOKUM YPOBHEM TpeOyeMBbIX CBOWCTB, UYTO JOJDKHO obOecreunTh Oorsee
JUTATENBHBIA CPOK CIIYyKOBI JeTalell W KOHCTPYKIWid. Bce 3TO mo3BomsieT
CHU3UTh MAaTepUATIOEMKOCTh YKa3aHHBIX W3JENHUNA, YTO HUMeeT OO0bIIoe
TEXHUKO-PKOHOMHUYECKOoe 3HaueHue. Kpome Toro, Heo6xoaumo, 4ToObI mpu
BBIOOpE TEX WM WHBIX MATePUaOB CTYACHTHI YUUTHIBAIH M TEXHOJIOTUUECCKHUE
UX CBOMCTBa, C Te€M, YTOOBI UCHOJIB30BaTh MPHU HU3TOTOBICHUH W3JEIH Oojee
YKOHOMUYHBIE TEXHOJIOTMYECKHE TMPOIECChl, MO3BOJIAIOIINE HapsSay C
yIydIIEHHEM XapaKTePUCTUK OTUX W3JENHHA, CHU3UTHh HUX TPYIOEMKOCTb,
ce0eCTOMMOCTh M Pacxoj] MaTepHUalioB, HAIIPUMED, B PE3yJIbTaTE COKpPAIICHUS
KOJIMYECTBa OTXOJIOB.

Ecnu npu paccMOTpeHMH CBOWMCTB HAMEUAaEMBIX CIIJIABOB OKAXETCS, UTO
OHH HE YJIOBJICTBOPSIOT TPEOOBAHUSAM 3a/1auu, HAIPUMED, MO0 MPOYHOCTH UJITU TIO
BS3KOCTH, TO CIIEAYeT PacCMOTPETh BO3MOXHOCTh WX YIy4IIEHHUS BbIOOpOM
TEPMHUUYECKON HIIM XUMHKO-TepMHUECKOi oOpaboTku. Ilpu sTomM ykazath ux
BU/JIbI, PEKUMBI, MOJIYYaEMYyI0 CTPYKTYpy M cBoiicTBa. [Ipu BbIOOpe pekUMOB

00pabOTKM HEOOXOAUMO TakKe YyKa3blBaTh Haubojee SKOHOMHUYHBIC W
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IIPOU3BOJAMUTEIBHBIE CIOCOOBI, OCOOEHHO [UIsl JeTajield, W3rOTOBJISEMBIX B
YCIOBHSIX MacCOBOIO WM  KPYNHOCEPUIHOro mpous3BoicTBa. [loporue
JIETUPOBAHHbIE CTalld, COJEP)KALME HUKENIb, BOJbPpaM, MOJHOIEH WIH
[[BETHBIE CIUIABbI, CJIEAYET PEKOMEHOBATh B TEX ClIy4asX, Korjaa BelOop Ooiee
JICIIEBbIX MaTEPUATIOB HE MOXKET 00€CIIeUnTh TPEOOBAHNMN, YKa3aHHBIX B 3a]a4e.
CrenaHHbIN BHIOOD CIJIaBa HAJO0 OOOCHOBATb.

JUis monydyeHusT HaBBIKOB B BbIOOpe Marepuasia U OOOCHOBAaHUU
OPUHUMAEMON peKOMEHJAIlMU Jajee MPUBEACHbl MPUMEPHBIE PEIICHHUS
TUNOBBIX 3adad. [lpum pemeHun 3agady M yKa3aHUM CTPYKTYpPbl M CBOWCTB
BbIOpaHHBIX CIIaBOB pekomeHayeTcst ucnoib3oBath ['OCTel u yuyeOHUKH,
CIIPAaBOYHUKHU U MOHOTpadUH.

1. KoHCTpyKIIMOHHBIE CTaH, YyTYHbI U IOJIUMEPHBIE MaTEPHAIIbI

3aoaua:

3aBoly HYKHO M3rOTOBUTH Bail auameTrpoM 70 MM uisi paboThl C
OonpiinMu Harpy3kamu. Ctanb JOKHA UMETH Mpenes TeKydecTu He Huxe 750
MIIa, npenen BeiHOCHUMBOCTH HE HIke 400 MIla u yaapHyro BSI3KOCTb HE HHMXKE
900 xJIx/M2. 3aBox mmeer cranb Tpex Mapok; Ct.4, 45 u 20XH3A. Kakyro u3
ITUX CTajed cleayeT NPUMEHUTh Uil u3rotoBieHus Bana? Hyxna
TepMuueckas oOpaboTKa BHIOpaHHOW CTadu M €clu Hy)KHa, TOo Kakasa? JlaThb
XapaKTEPUCTHUKY MHUKPOCTPYKTYpE M yKa3aTh MEXAHMUYECKHE CBOWCTBA IOCIHE
OKOHYATENbHON TepMUUYECKONH 00pabOTKHU.

Pewenue 3a0auu:

Xumuueckuit coctaB ctainu Mapok Ct.4, 45 u 20XH3A cneayromuid:

Cr.4 (I'OCT 380-71) — 0,18...0,27 % C; 0,4...0,7 % Mn; 0,12...0,30 %
Si; <0,30% Cr; <0,30% Ni; <0,05% Swu <0,04 % P.

Cr45 (TOCT 1050-71) — 0,42...0,50 % C; 0,50...0,80 % Mn;
0,17...0,37 % Si; < 0,25 % Cr; <0,25 % Ni; <0,045 % S; < 0,04 % P;

Ct.20XH3A (I'OCT 4543-71) — 0,17...0,23 % C; 0,30...0,60 % Mn;
0,17...0,37 % Si; 0,60...0,40 % Cr; 2,75...3,15 % Ni; 0,025 % S u 0,025 % P.
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Cranpy mapku Cr.4, cormacio ['OCT, umeer cneayromme CBOWCTBA B
COCTOSTHUHY TIOCTaBKH (ITOCJI€ MMPOKATKU WK KOBKH): 6z = 420...540 Mlla, co,2 >
240...260 MIla, 6 > 21 %.

Cranpb 45, cornmacio ['OCT, B cocTOsSIHUM MOCTaBKHU (MOCJI€ MPOKATKU U
oTxura) umeer TBepnaocth He 6omee 207 HB. Ilpu tBepmoctu 190...200 HB
CTajJb UMEET MpeIes MPOYHOCTH G, HE BhIlIe 600...620 MIlIa, a npu tBepaoctu
Hwxke 180 HB mnpenen npounoctu He mnpesimaer 550...600 Mlla. [lns
OTOXOKEHHOM YTJIEPOAUCTON CTald OTHOIICHUE G0,2/Gs COCTABISET MPUMEPHO
0,5. CnenoBarenbHO, Mpenesl TEKy4deCTH cTamd 45 B 3TOM COCTOSIHUM HE
npesbimaet 270...320 Ml Ta.

Cranip 20XH3A, cormacio ['OCT, B cocTosHMM TIOCTaBKH (mocie
MPOKaTKA W OTXKHWra) mmeer TBepaocTth He Oosiee 250 HB. Cnemosarensho,
npenaen npoyHoctd npu tBepaoctd 230...250 HB ne mnpesimaer 670...750
MIIa u moxer 6biTh HIke 600 MIla nns mnaBok ¢ 6osiee HU3KOM TBEPIOCTHIO.
Torma mpenen texkydectu cocrtaBisger 350...400 MIla, Tak Kak Gop2/0s A
OTOXOKEHHOM JierupoBaHHou ctanu 0,5...0,6.

Takum oOpa3om, IJis MOTYyUYECHUS 3aJaHHON BEIMUYUHBI MpeJiesia TEKYUeCTH
BaJl HEOOXOIMMO TIOJIBEPTHYTh TEPMUYECKON 00paboTKe.

Jina  Huskoyrnmepoaucto  cramm Crt4  ynoydmiamoniee  BIUSHHE
TepMHUYCCKON 00paboTkn He3HauuTenbHO. Kpome Ttoro, Ct4 — kak craib
0OBIKHOBEHHOI'0 KaueCcTBa MMEET IMOBBIIICHHOE COJIepKaHue ceprl U ¢ocdopa,
KOTOpbIE TOHUXAIOT MEXaHUYECKHE CBONCTBA M OCOOEHHO COINPOTHUBIICHUE
yAapHbIM Harpy3kam. [[s Takoro OTBETCTBEHHOTO U3ENUS, KaK BaJl IBUTATEIS,
MOJIOMKa KOTOPOTO HapyimiaeT paboTy MalllMHBI, MPUMEHEHUE 0oJiee JIeIIeBOM
10 COCTaBY CTaJIM OOBIKHOBEHHOTO KaYECTBA HEPAITMOHAIILHO.

Cranp 45 oTHOCUTCSA K KJIacCy KayeCTBEHHOW YIJIEpOJIUCTOM, a CTalb
20XH3A — kK Kkjaccy BBICOKOKAYECTBEHHOM JIETMPOBAHHOW cTanu. OHH
coaepxkar coorBerctBeHHo 0,42...0,50 u 0,17...0,23 % C u npuHHUMAIOT
3aKajKy. J{J11 MOBBILIEHUS IPOYHOCTH MOXHO MPUMEHSITh HOPMAIIM3ALUI0 WU

3aKaJIKy C BBICOKMM OTIycKOM. [locnenHuii BapuaHT 0OpaOOTKH CIOXKHEE, HO
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MO3BOJISIET MOJIYYUTh HE TOJIBKO 0OJiee BBICOKHE XapaKTEPUCTHUKUA MPOYHOCTH,
HO U 0oJiee BBICOKYIO BS3KOCTh. B cranu 45 MuHUMAanbHbIE 3HAUEHUS yIapHOM
Baskocty KCU (a,) mocne mopmammzamuu cocrasisior 200...300 k/lx/M% a
TnocJie 3aKajky M oTIycka ¢ HarpesoM j0 500 °C mocturaror 600...700 kJIx/M2,
Tak kak Bayl JABUTaTeNs BOCHPUHUMAET B paboTe JAMHAMHYECKUE
Harpy3Kku, a TakXe W BUOpanuu, 0osiee 1eneco00pa3HO MPUMEHUTh 3aKalKy U
ormyck. [locie 3akanku B BoJie yTiepoaucTas CTainb 45 MOdydaeT CTPYKTYpPY
mapteHcuTa. OTHaKO BCIEACTBHE HEOOIBIION MPOKATHBAEMOCTH YTIAEPOAUCTOM
CTalM 3Ta CTPYKTypa B M3JeNusIxX auameTpoMm Ooisiee 20...25 MM oOpasyercs

TOJIBKO B CPABHUTCIIBHO TOHKOM ITIOBCPXHOCTHOM CJIOC TOJIIHI/IHOﬁ a0 2...4 MM.

1000 . TH
8 0 L L
= 600 N6
8 L 00pS =4
:Q_n
@,ﬁ.ﬂ?'— 200 "J’r—-——_-. ?5&%
E % 40f — | e e—— y ! 200 g
S X J0F o t— : 1200 = 1150 8
Loy - m{ ks
s ¥l 400 3150 S
Jgg 50 &0 720 S
Auaremp saeemodni, m ]

Puc. 1. Mexannueckue cBorctBa yriepoauctoit ctanu ¢ 0,45 % C nocne
3aKaJIKU ¥ OTIIyCKa B 3aBUCHMOCTH OT JUAMETPA 3arOTOBKHU

[Tocnenyronuii OTMYCK BBI3BIBACT IPEBpAIICHUE MAPTEHCHUTa B COPOUT
TOJIKO B TOHKOM MTOBEPXHOCTHOM CJIO€, HO HE BJIUSIET Ha CTPYKTYPY U CBOMCTBA
OCHOBHOMW Macchl m3aenuid. Ctaiab co CTPYKTypol copOuTa OTIycKa oOjamaeTt
OoJjiee BBICOKMMHM MEXaHUYECKMMH CBOWCTBAMH, 4Ye€M COpOHMTa 3aKalKu U
deppura + mnepnaurta. Hambonpmme HampsokeHHS OT W3rMOa, KpPydeHUS U
MOBTOPHO TMEPEMEHHBIX HArpy30K BOCIPUHUMAIOT HapY>KHbBIE CIIOM, KOTOPBIE U
JOJDKHBL 00JIaZlaTh TOBBINICHHBIMU MEXaHWYECKUMHU CBoicTBaMu. OJHAKO B
CONPOTHUBJIEHUM JUHAMHYECKUM Harpy3kaM, KOTOpbIE BOCIHPUHUMAET BaJl,

Y49aCTBYIKOT HC TOJIBKO IMOBCPXHOCTHBIC, HO W HMIKCIIC)KAIIHUC CJIOM MCTAJlJIA.
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Takum 00pa3om, yriiepoaucTas cTajib He OyleT UMETh TPeOyEeMbIX CBOMCTB IO
cedyeHuto Baja auamerpom 70 mm (puc. 1).

Cranp 20XH3A serupoBaHa HHUKEIEM H XPOMOM JUIS ITOBBILIEHUSA
MPOKaJMBAEMOCTH U 3akajnuBaemMocTH. OHa TMOdy4daeT [OCIEe 3aKajKH
JIOCTaTOYHO OJTHOPOJHBIE CTPYKTYpPY M MEXaHUYECKHUE CBOICTBA B CEUCHUU
auametpoM 10 75 Mm. Jnsa craimm 20XH3A pexkoMmeHayeTcs TepMHUUYECKas
00paboTka:

1. 3akanka c 820...835 °C B macue.

[Ipu 3akanke ¢ oxJaxieHUEM B Macie (a HEe B BOJE, Kak 3TO TpeOyercs
JUTS YTJIEPOAMCTON CTalM) BOSHUKAIOT MEHBIIINE HAMPSIKEHUSI, a CIIEJ0BATENbHO,
u MeHblas gedopmanus. [locne 3akaliku CTallb UMEET CTPYKTYPY MapTeHCHUTA U
TBepocTh He Hike 50 HRC.

2. Ormyck 520...530 °C. qns npenynpexaeHus: OTIIyCKHOM XPYIIKOCTH, K
KOTOPOM YyBCTBUTEIBHBI CTalM C XPOMOM (WJIM C Maprasiiem), Baj IOCIie
HarpeBa clie[lyeT OXJIaxKJ1aTh B Macie. Mexanudeckue cBorictBa cranu 20XH3A

B U3JICJIMH JUAMETPOM JI0 75 MM TOCJIe TEPMHUYECKONH 00pabOTKH:

[Ipenen npounoctu 65, MlIla....................... 900...1000
[Ipenen texyuectu 6o, MIla...................... 750...800
[Ipenen BerHOCIMBOCTH G-1, MIIa.................. 400...430
OTHOCHUTENIBHOE YITUHEHUE O, Y0..cvvveevieeireeannnnnns 8...10
OTHOCUTENBHOE CYKEHUE W, Y0 ..vvvvvennennnnnn. 45...50
Vnapuas Baskocts KCU, kJIx/M2............oooeene.. 9

Takum  oOpa3om, OTH  CBOHCTBa  oOOecnedyWBalOT  TpeOOBaHUS,
chopMyIupoBaHHBIC B 3a/1a4e, I Bajia AuamMeTpoM 70 MM.

2. BbI0Op 1IBETHBIX METAJIJIOB U CIJIaBOB

3aoaua:

MHorue w3Aenus W3rOTaBIMBAIOT W3 JIATYHW BBITSDKKOM W3 JUCTa B
XOJIOTHOM COCTOSIHMH. MHorma B u3IenusXx OOHApY)KUBAIOTCS TPEIIUHEI,
BO3HUKAIOIIME TIPU BBUICKMBAHUN O€3 MPHUIIOKEHHUS BHEIIHUX HArpy3ok (Tak

Ha3bIBACMOC «CC30HHOC paCTPGCKI/IBaHI/Ie))).
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OOBACHUTH CYIIHOCTH JTOTO SBJICHUS U YyKa3aThb CHOCOOBI €ro
npeaynpexaenusa. [logo6parb Mapky JIaTyHU, HE MOABEPKEHHOW CE30HHOMY
pactpeckuBanuio. Kpome Toro, ommucarb CTPYKTYpy, MEXaHMYECKHE U
TEXHOJIOTHYECKHUE CBOMCTBA 0- U o + ['-7IaTyHeH.

Pewenue 3a0auu:

JlaTyHu B 3aBUCHUMOCTH OT COJIEpXaHUSI LIUHKA U CTPYKTYPhl MOXHO
pa3ieNuTh Ha TPH Kiacca:

1. a-natynu — 1o 39,5% Zn;

2. o+ B'-natynu — ot 39,5 no 45,7 % Zn;

3. B'-natynu — ot 45,7 1o 51 % Zn.

VYBenuueHue cojepkaHus IIMHKAa HW3MEHSeT CTPYKTYpy U CBOMCTBa
naTyHu (puc. 2). YBenuueHue coAepKaHus [IUHKA 0 OMpPEIEICHHOTO Mpeaena
MOBBIIIAET  TUIACTUYHOCTh W MPOYHOCTh.  [lIacTUYHOCTH  JTOCTHUTAET
MakcuManbHbIX 3HaueHuid npu 30...32 % Zn, a npounocts — npu 40 %. Ilpu

I[EUIBHGﬁIHGM YBCIMYCHUM COACPIKAHKA LHHKA IIPOYHOCTL H IINIACTUYHOCTD

CHHMXKAKOTCHI.
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Puc. 2. MexaHnueckue CBOMCTBA JIATYHU B 3aBUCUMOCTH OT COJICPKaHUS
LIMHKA: @ — JIWTasl JIaTyHb; O — KaTaHasi U OTOX KEHHAs JJaTyHb
N3MeHeHns: CBOMCTB ONPEACIISIOTCS CBOMCTBAMH COOTBETCTBYIOIMNX (ha3,

06p33y10HII/IXCSI IMIp1 BBCACHUU ITUHKA:
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a-hasa mpeacTaBiseT TBEPABIA PACTBOP 3aMEIICHUs, IIACTUYHOCTh U
MPOYHOCTH KOTOPOM BO3PACTAIOT IO MEPE YBEIIUMUYEHUS COICPKAHUS [IUHKA,;

B'-paza — TBepmpli pacTBOp Ha 0aze AIEKTPOHHOTO COETUHEHHS C
00BEMHO-TICHTPUPOBAHHON  KyOMYECKOW  pEImIeTKOW U YIOPSAOYCHHBIM
pacroyioKEHUEM aTOMOB;

B'-(ha3a oTiHMUYaeTCs MOBBIIIEHHON XPYIKOCTBIO U TBEPIOCTHIO, MO3TOMY
oOpazoBanue ['-(pa3pl CHIKAET BA3KOCTh M MOBBINIAET TBEPAOCTh. [Ipu Harpese
Bhitie 450 °C B'-dhaza npeBparaeTcs B HEyIOpsIOUESHHBIA TBEPBIN pacTBop f3,
OTJIMYAIOIUiCA OoJibllIel TIIACTUYHOCThIO, ueM f'-daza. M3 npuarpammel
COCTOSIHUSI BHUJIHO, 4TO o + ['-maTyHu OpHOOpETaroT MpPU TaKOM Harpese
OJTHOPOJIHYIO CTPYKTYpPY [B-TBEpIOro pacTBOpa, a CIEAOBATENIbHO, U OOJBIIYIO
IUTACTUYHOCTh. OJTHU CBOWCTBA (a3 OMPEACTAIOT TEXHOJIOTHYECKUN MPOIIECC
U3TOTOBIICHUS U3/IEINI U3 PAa3IMYHBIX COPTOB JIATYHH, a TAK)KE UX Ha3HAUCHHE.
W3nenust W3 o-MaTyHU M3rOTABIMBAIOT IJIABHBIM 00pa3oM XOJOIHOH WM
ropsiuedt nedopmarnueii; o0paboTka pe3aHueM HE JaeT JOCTATOYHO YHUCTOM
noBepxHocTu. WMznmenmss w3 o + [-MaTyHH HW3TOTaBIMBAIOT —ToOpsyeit
(mpeccoBaHue, MTAaMIIOBKA) WJIH XOJOMHON nedopmanueit (HO 0e3 BBITSIKKH)
WM 00pabOTKOM pe3aHueM.

W3nenus u3 o- win o + B'-1aTyHell NpUMEHSIIOT B OTOXOKEHHOM HWJIU B
HAKJICTIAHHOM COCTOSTHUHU, TIOCKOJIBKY TepMHUYecKass oO0paboTka (3akanka W
OTITYCK) HE JlaeT 3aMeTHoro 3dekra. B HakigenaHHOM cocTosiHUU (T. €. Mocie
XOJIOMHOM nedopmaliuu) JlaTyHb 00JiaflaeT OoJIBIIOW MTPOYHOCTBIO TMPH
MOHUKEHHON BS3KOCTU (cM. puc. 2). B pesynpTare mocineayromero OTKHra
MPOYHOCTH CIJIaBA MOHUKAETCS, HO MJIACTUYHOCTh BO3pacTaeT (puc. 3).

Xomoguast nmedopmars JIaTyHH CO3/1a€T B W3JACIWHA  OCTATOYHBIC
HanpspkeHusi. OHU BO3HUKAIOT M B pe3yJIbTaTe MECTHOM XOJI0IHOM AedhopMainu
(npu u3rubde neranei, YeKaHke, pa3BajblOBKE U T. 1.). [Ipu BbUIeXKMBAaHUU WK
AKCIUTyaTallMy B JIATYHHBIX WU3JCIIHUSIX UHOT/Ia BOZHUKAIOT TPEIIMHbI. «Ce30HHOE
pacTpecKMBaHKe» HAOIIOJAETCs TIaBHBIM 00pa3oM B JIATYHSIX C COJIEpKaHHEM

oomnee 20 % Zn u oT4eTIMBO OOHAPYKUBAETCS, HAIPUMED, B TMOJBIX U3ACIUSIX,
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npytkax W T. JO. Ce30HHOE€ pACTPECKUBAHUE YCUJIMBACTCS B XUMHUYECKH
aKTUBHBIX Ccpejllax, 0COOCHHO B Mapax aMMHuaka, pTyTHBIX coJsieil. OOpa3oBaHue
TPELIUH  SBJSICTCS  PE3yJIbTATOM COBMECTHOIO  JECWCTBUSI  OCTATOYHBIX
HaIpsDKCHHUM, CO3JaHHBIX XOJOJHOM Jnedopmanueii  (Hanboyiee OMAcHBI

PaCTATUBAIOIINC HaHpH)I(eHI/IH), N XUMHUYCCKH aKTUBHBIX CPCI.
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Puc. 3. Mexannueckue cBoiictBa jatynu JI70 B 3aBUCUMOCTH: @ — OT
cTerneHu neopmaiu; 6 — TeMnepaTypa OTxKUra

JUis mpeoXpaHeHHus OT CE30HHOTO PACTPECKHBAHUS HYXKEH OTIYCK C
HarpeeoM 0 200...300 °C; 3T0 cHUMaeT OOJBIIYI0 YacTh OCTATOYHBIX
HanpsDKEHU M HE3HAUWTEIbHO CHIKAaeT MNpodyHocTb. HO B ycioBusix
U3TOTOBIICHUS Y MOHTa)Ka KOHCTPYKIIMN C MPUMEHEHHEM Pa3BaJIbIIOBKH, THOKH
U T. J. HE BCerja BO3MOXXHO H30€XaTh BO3HUKHOBEHHUS MECTHBIX, Haxe
HE3HAUUTENbHBIX  JaedopManuii, a  CJIelOBaTeNbHO, W  CE30HHOTO
pacTpeckuBaHus. B Takux ciydasx NpuUMEHSIOT Oojee aoporue (M UMEroLue
MEHBIIYIO MPOYHOCTH), HO HE CKIIOHHBIE K CE30HHOMY PaCTPECKUBAHUIO JIATYHH
JI96 u JI90.

MexaHudeckue CBOMCTBA M COCTaB 3THUX JaTyHed (Tocie MPOKaTKu U
OT)KWTa), a TaKXe MIMPOKO MpUMEHseMOl JyatyHu JI68 m Tunuunou o + [3'-

natynu JIC59-1 nmpuBenens: B Ta0. 1.
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Tabmuua 1. CocTaB 1 MEXaHUYECKHE CBOMCTBA JIATyHEN

CrpyKTypHBIiI Mapka Cu, % [Ipumecn | MexaHnueckue CBOWCTBA
KJIacC CIlIaBa (oct.Zn) (Fe, Siu (HEe MeHee)
ap.), % os, MIla 0, %
0-JIATYHb J196 95...97 <0,30 230 35
JI90 89...90 <0,30 270 38
JI80 79...81 <0,30 280 45
JI68 67...70 <0,30 300 55
o+ B-maryss | JIC59-1 |[58...61,PDb 0,75 350 30
0,8...1,9 400 15*

* JIJI OTOKEHHBIX JIEHT U JINCTOB, @ TAKXKE JJIs1 IPECCOBAHHBIX MPYTKOB.
Jlatyrau J196 u JI90 oGnamaroT BBICOKOW TEIUIONPOBOIHOCTHIO. JlaTyHU
MOXXHO 3aMEHHUTh aFOMUHUEBON OpOH30l, HE CKIOHHOM K CE30HHOMY
pacTpecKUBaHUIO M O0OJIafaroIiel aHaJOTMYHBIMH 3HAUYEHUSMU MPOYHOCTU U

II1aCTHYHOCTH.

4. 3agaHue Ha KypCOBYIO paOoTy
1. 3agaum M0 KOHCTPYKIMOHHBIM CTAJISIM, YYTYHAM H MOJMMEPHBIM

MaTepHuaJjiaM.

3aoaua 1.

Tpocel camoseTOB, TMpPUMEHSEMbIE B YCIOBUSX MOPCKOW CITYXKOBI,
JOJDKHBL  00JafaTh BBICOKMM TpeAesnioMm mpounoctu (800...1000 MIla) wu
BBICOKOM YCTOMYHMBOCTBIO MPOTHUB KOPPO3HH B MOPCKOM BOJE. YKa3aTh COCTaB
CTaJIi, YCTOWYMBOM, MPOTUB KOPPOIUPYIOIIETO NEHCTBUS MOPCKON Boabl (0e3
IPUMEHEHUS 3AIUTHBIX MOKPBITHI), TEXHOJIOTMYECKUI MPOLEecC U3rOTOBICHHUS
TPOCOB, OOECMEYMBAIOMINN TIOJYyYCHHE BBICOKUX MEXaHWYECKUX CBOWCTB B
TOTOBOM TPOCE, U CTPYKTYpy cTaiii. CpaBHUTh CTPYKTYpY, CTOMKOCTbh MPOTHUB
KOPpPO3UH U TMOBEACHHUE MPU CBAPKE CTAM BBHIOPAHHOTO COCTaBa C XPOMHCTOMN
cranpto ¢ comepxkanuem 14 % Cr u 0,1 % Cu. Ykazate myig cpaBHEHUS
MEXaHUYECKUE CBOWMCTBA, PEKUM OOpPabOTKH U CTPYKTYPY CTalM, IPUMEHIEMOM
JUIL W3TOTOBJICHHUsSI TPOCOB, OT KOTOPBIX IIO YCJIOBHUSAM OKCIUIyaTaluud HE

TpeOyeTCsl MOBBIIIEHHONW CTOMKOCTH MPOTUB KOPPO3HH.



-13 -

3aoaua 2

Jlomatku u Apyrue JeTaid 0co00 MOIIHBIX PEAKTUBHBIX JBUTaTelei
KPaTKOBPEMEHHOI'0 JIEUCTBUS pabOTAlOT B CWJIHBHO OKHCIUTEILHON cpeie mpu
BbIcOKMX  Temmeparypax (1000...1200 °C). Merami, U3  KOTOPOro
U3TOTABJIMBAIOT ATH JI€TalH, JOJDKEH 00J1aaTh MOBBIIIEHHON KOPPO3MOHHOM
CTOMKOCTBIO, BBICOKUMH XapaKTEPUCTUKAMHU KPaTKOBPEMEHHOU MPOYHOCTH MPH
yKa3aHHOI Temmneparype. BeiOpaTh MeTaut uiu CIjiaB Jyuisl HA3BaHHBIX U3JICIIHH,
yKa3aTh €ro COCTaB M CBOMCTBA, a TAK)KE MPUBECTU METOJ 3aIUThI U3JEIUN OT
OKHUCJICHHUSI.

3aoaua 3

JlonaTky peakTUBHBIX M TYpOOPEAKTHUBHBIX JBUTATENEH pabOTalOT B
OKHUCIIUTENIbHOU cpelie pu Beicokux Temieparypax (1o 800...900 °C). Cnnassl,
U3 KOTOPBIX H3TOTABIMBAIOT ATU JETalM, TOJDKHBI 00JaJaTh MOBBIIICHHOM
KOPPO3UOHHON CTOMKOCTHIO (OKAJIMHOCTOMKOCTHIO), BEICOKUM COMPOTUBIECHUEM
MOJI3YYECTH, [UITUTEIPHOW TIPOYHOCTHIO TMPU YKA3aHHBIX TEMIIepaTypax.
BriOpath cocTaB crjiaBa, ykazaTh METOJIbI TEPMUYECKOU 00OPAOOTKU M TPUBECTH
W3MEHEHUE CTPYKTYPhI U CBOMCTB MOCIE€ OCHOBHBIX OIEpalnii 3Toi 00paboTKH.

3aoaua 4

MHorue nerand THAPOCAMOJIETOB M3TrOTaBIMBAIOT U3 BBICOKOMPOYHOM
cramu (cz He MmeHee 1200 MIla). Ilo ycnoBusiM 3KcCIyaTalud 3TH JACTaNIH
JIOJDKHBI OBITh, KPOME TOT'0, YCTOWYMBBEI MPOTHUB KOPPO3UU B MOPCKOU BOJIE.
BriOpath MapKy cTaiu, MPUBECTU €€ XMMUYECKUI COCTaB, a TAKXXe CTPYKTYpYy U
MEXaHMYEeCKHUEe CBOMCTBa Tocie 3akainku. [lpuBectrn cmocoO® o00paboTKu
BBIOpPaHHOM CTallu ISl MOBBINICHUS npenena npounocty o 1200 MIla, yka3as,
KaK U3MEHSAIOTCA MPU 3TOM JAPYrue MEXaHUUECKUE CBOMCTBA CTaJIH.

3aoaua 5

[TopmiaeBbie manbubl auamerpoM 30 MM U MHONM 50 MM JOJDKHBI
UMETh TI0 YCJIOBHSIM PalOOTHl BA3KYIO CEPAICBUHY M TBEPIAYI0 TOBEPXHOCTD,
xoporio comnpotuBistomytocs u3Hocy (58...62 HRC). Vkazare pexum

00paboTKH, oOecneynBarOMii MOIyYeHHEe TPeOyeMbIX CBOMCTB, €CIIM Majblibl
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W3TOTaBJIMBAIOT MaccoBbIMM maptusamu u3 cranen 20 wm 45. Ilpusectn
xumuyeckuii cocrtaB crtaneil 20 u 45 uU CcpaBHUTh MNPOJOJIKUTEIBHOCTH
BBIJIEPKKHA M31enui n3 ctanu 20 mpu LHEMEHTauuu U3 cTanu 45 npu apyrux
cnocobax o00paboOTKM A TMOJY4YeHHs] MOBEPXHOCTHOTO TBEPAOIO  CIOS
tonuuon  0,8...1,0 Mm. VYkazarh LMKI BCE€X ONEpalUMii TEPMUUYECKOMN
00pabOTKM MOPIIHEBBIX NAJIbLEB U3 3THX CTaJed U MEXaHUYECKHE CBOMCTBA B
cepaleBrHe uznenus u3 craiei 20 u 45.

3aoaua 6

MHorue neranu napoBbIX TypOWH, HapUMeEp, JOMATKH, paboTalT Npu
noBeIeHHbIX Temneparypax (400...500 °C) u B ycloBUsSIX BO3ACHCTBUS Mapa U
Binaru. Cranb 3TOro Ha3Ha4YeHHs JAOJDKHA 001alaTh YCTOMYMBOCTBIO MPOTHUB
MOJI3YYeCTH M KOppo3uu. BeiOpaTh MapKy cTaiM AJid JIONMATOK, yKa3aTh €€
XUMUYECKUH COCTaB, a TakkKe pEeXKUM TEPMHUECKOM 00paboTku
MUKpPOCTPYKTYpPY B TOTOBOM Hu3Aenuu. lIpuBecTH MexaHHWyYecKHe CBOWCTBA
BbiOpanHo ctamu mipu 20 °C u npu 500 °C; cpaBHUTh MX CO CBOWCTBAMH
YTIEpPOJUCTON KAaueCTBEHHOW CTalld, HMEIOIIEH OJIMHAKOBOE COJIEp)KaHHE
yriiepoaa. YKa3arh, B KAKOM HalpaBIC€HUU HAJ0 U3MEHUTh XUMUYECKUI COCTaB
U MHUKPOCTPYKTYpPY CTajd MPH HEOOXOJUMOCTH TMOBBIIMICHUS TEMIIEpaTyphI
pabotsl getaneit o 600...650 °C.

3aoaua 7

HeprkaBeroiass XpoMOHHKeENEBasi CTallb HEKOTOPBIX COCTABOB 00Ja/1aeT
XOpOILIEH CTOMKOCThIO MPOTUB JEHCTBUSA psAda XMMHYECKUX CpEl, HO IOCIe
CBApKHU CTAaHOBUTCS YYBCTBHUTEJIBHON K MHTEPKPUCTAJUIUTHON KOPPO3HH B 30HE,
npuiieraromeid K CBapHOMY IIBY. YKa3aTb XHMHUYECKHMH COCTaB, PEXHUM
TEPMHUYECKON 00pabOTKH W MaKPOCTPYKTYPY HEPIKaBEIOMIEH CTalld, CTOWKOM
MPOTUB IEUCTBUS OPraHUYECKUX KUCIIOT, U YKa3aTh, KAKOW KOMIIOHEHT JOJKHA
coziepKaTh 3Ta CTalb JJI COXPAHEHHS] CTOMKOCTH MPOTUB MEXKPUCTAIITUTHOM
Koppo3uu  mocie  cBapkhu.  OOBACHUTHL  NPUYUHBI,  BBI3BIBAIOIIKE
MEXKPHUCTAUIUTHYIO KOppo3uto. CpaBHUTh COCTaB, CTPYKTYypYy, pEXKUM

TEPMUYECKOI 00pabOTKH, CBOMCTBA U 00JIaCTh NPUMEHEHUS CTAIM BHIOPAHHOTO
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COCTaBa C AHAJIOTUYHBIMU XapPAKTEPUCTUKAMU HEPKABEIOLIEH XPOMHUCTON CTAIIN
C TAKHMM K€ COJIEPKAHUEM YTJIEPO/Ia.

3aoaua 8

3aBOJ JOJDKEH M3TOTOBUTH TpHU Bana Asurareneid. OHU TOKHBI UMETh
npezaen npouyHoctu He Hke 750 MIla. Onnako nepBblil Ball ©MeeT nuameTp 35
MM, BTopoit 50 MM u Tpetuii 120 MM. BriOpaTh cTanb 1uisl M3rOTOBIICHUS BaJoB,
000CHOBaTh CHIEJIAaHHBIM  BBIOOP, PEKOMEHIOBATh PEXHM TEPMHUUECKOM
00pabOTKH U yKa3aTh CTPYKTYPY B TOTOBOM BaJie.

3aoaua 9

[Taner mapaupa auamerpom 30 MM paboTaeT Ha U3THO, U CpPe3 JTOJKEH,
KpoMe TOro, o0jajaTh BBICOKOM HM3HOCOCTOMKOCThIO Ha TOBEPXHOCTU H
BBICOKMM COIIPOTUBIICHUEM XPYIKOMY WM BSI3KOMY Pa3pyLIEHUIO B CEPJLICBUHE.
BriGpath yriaepoaucTyio ctaib, MPUBECTH €€ COCTaB U MapKy, PeKOMEHI0BATh
PEXKUM XUMHUKO-TEPMUUYECKOU U TEPMUUYECKON 00pabOTKH U yKa3aTh CTPYKTYpY,
MEXaHUYECKUE CBOWCTBA B CEPJLICBUHE W TBEPAOCTh HAa MOBEPXHOCTHU IIOCIIE
OKOHYATEIbHONW 00pabOTKH. VYKazaTh KelaTelbHYI TOJIIMHY TBEPAOTO
MOBEPXHOCTHOTO cJiosi. OOBSICHUTh, B KaKUX CIydasx HEO0OXOJMMO BBIOpAThH
JIETUPOBAHHYIO CTallb U KAKHME MEXAHUYECKUE CBOWMCTBA MOXHO TapaHTUPOBATH
B CTQJIM YKA3aHHBIX PA3JIUYHBIX TUIIOB.

2. 3ana4u o BbIOOPY IBETHBIX METAJJIOB U CIJIABOB

3aoaua 1

Kapkac camonera, pacCUMUTaHHOIO Ha TOJET C JO3BYKOBBIMU
CKOPOCTSIMH ¥ BOCIPHUHUMAIOIIETO 3HAYUTEIbHBIE HArPy3KH, U3TOTABIUBAIOT U3
JIETKOTO CIUIaBa ¢ npeaenom npoyHoctu He Hke 400 MITa. ITpuBectu coctaB u
IUIOTHOCTh CITJIaBa, a TaKXE PEKUM TEPMUYECKON 0OpabOTKH, CTPYKTYpY.
YKa3arb. €ro MEXaHMYECKHUE CBOMCTBA IOCIIE KaXKIOW OINepalnuu TEPMUYECKON
00pabOTKH, OOBSCHUB, KaKUe TPEBpallleHHus B CIUIaBE€ CIIOCOOCTBYIOT
MOBBIMICHUIO TPOYHOCTH. COMOCTaBUTh MEXAHHMYECKUE CBOWCTBA BBHIOPAHHOTO

cIjaBa ¢ MEXaHUYECKMMHU CBOMCTBAMU XpOMOHI/IKGHGBOﬁ HGp)K&BGIOH.IGﬁ CTalln.



-16 -

[Ipu comocTaBiieHHH Yy4YeCTh, YTO ACTAIHM JOJDKHBI 00JaaTh MUHUMAIHHOM
YAEIbHON MPOYHOCTHIO IIPU TAHHOM TeMIIEpaType.

3aoaua 2

OtnenbHble HArpy>K€HHbIE JIETald  CAMOJIETOB, HAMNpPUMEpP, TSTH
yIpaBJIEHUsI, U3TOTOBJISIOT U3 JIETKOTO CIUIaBa C MPEAEIOM MIPOYHOCTH HE HUXKE
400...450 MlIIa. IIpuBectn cOCTaB W ILIOTHOCTH CILIABA, 4 TAaKKE PEKUM
TEPMHUYECKON 00pabOTKM M yKa3aTh CTPYKTYPy M MEXaHUYECKHE CBOWMCTBA
MoCJIe KaXJ0M omepaiuu TepMUYECKOM o00paboTku. VYKazaTh CIOCOOBI
MOBBIIIEHUS KOPPO3UOHHOM CTOMKOCTH JAeTaynel u3 3toro ciiaBa. OTAeibHbIC
BBICOKOHArpy>KEHHBIE 3JIEMEHTBl CaMOJIETA MOKHO HM3TOTOBUTh TaKXe U3
criaBa, MMeromero miotHocts 4,5 1/M3, mpemen Texywectu 750 MIla wu
00J1aJJal0IIer0 0YEHb BBICOKOW CTOMKOCTHIO MPOTUB KOPPO3UH (B YACTHOCTH, B
MOPCKOM BOZ€). YKa3zaTh CIUIaB, COOTBETCTBYIOIIMM HTUM IOBBIILICHHBIM
TpeOOBAHMSIM.

3aoaua 3

[Ipy 3HAYMTEIHLHOM TOBBIIIEHUH CKOPOCTH (3a TMpeaeiabl CKOPOCTH
3ByKa) CAMOJIETOB U JPYTUX JETAaTEIbHBIX allapaToB 3HAYUTEIHLHO HArPEBACTCS
o0IMBKa U ApPyrHe AeTad KOHCTPYKIIMHU; MOSTOMY OOBIYHO MPUMEHSIEMBIC
QTFIOMUHUEBBIE CIIaBbl OKA3bIBAIOTCS HEMPUTOJHBIMU B YKa3aHHBIX YCIOBUSIX
CIykObl. PeKOMEHI0BATh CIUIABBI HA OCHOBE METAJIA ¢ IUIOTHOCTEIO 4,5 /M3 ¢
MOBBIIIICHHBIMA MEXaHUYECKHUMHU CBOMCTBAMHM W YJIEIBHON MPOYHOCTHIO MPH
temneparypax g0 400...500 °C. IIpuBecTu cocTaB CIIaBa U €ro CBOMCTBA MPHU
HOPMAaJIbHBIX U MOBBIIICHHBIX TEMIIEPATYpax.

3aoaua 4

Bpamaronuecs aetaad  MHOTMX YCTAHOBOK PEAaKTUBHOW TEXHUKH,
HarpeBatommxcs 10 500...600 °C, HE0OXOAMMO H3TOTOBJISATH M3 CIUIABOB C
MeHbIIeH MmI0THOCTBIO (~4,5 T/M%), yem y cranu. BeiOpath Mapky cruiaBa u
CPaBHUTh €ro KapoNpOYHOCTh (AIUTENbHYI0 MpodHocTh i 1000 u) mpu 500
°C ¢ aHaJOTMYHBIMH CBOMCTBAMH: JypPAJIIOMHUHA; JKAPOIPOYHOW CTAIIU

12X18HIT.
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3aoaua 5

Jletanu KoJiec, arperaToB U MpuOOPOB CaMOJIETOB, UMEIOLIUE CIIOKHYIO
dbopMy M HE HUCHOBITHIBAIOUIME  OOJIBIIMX  MEXAaHUYECKUX  Harpys3ok,
M3rOTaBIMBAIOT JIATLEM M3 JIETKMX CIUIaBOB (IWIOTHOCTBIO 2,7  T/M),
o0jaiarouX XOpPOUIMMH JUTEHHBIMU CBOMCTBaMHU. BbliOpaTh cocTaB ciiiaBa,
yKa3aTb €ro MHKPOCTPYKTYpPY, @ TakK€ CIIOCOOBI MOBBIIMICHHUS MEXaHUYECKUX
CBOMCTB (B IpoLEcCE BBILJIABKK) W MPOUCXOAAIIME NPH 3TOM H3MEHEHHUS
CTPOEHHUs CIUIaBA U MEXAHUYECKUX CBOMCTB. YKas3aTb, [ KaKUX JIUTEHMHBIX
CIUIABOB Ha KEJIE3HOW OCHOBE NMPHUMEHSIOT aHAJIOTMYHBIE CIIOCOOBI YIIyUILIECHHUS
CTPYKTYPBI U CBOWCTB.

3aoaua 6

JletTanu camMoOJIETOB, MMEIOIIUX CPAaBHUTEIBHO CIOXHYIO (opmy
(memanu, ppl4ard, CTOWKM NeAaJied W T. I.), U3rOTABIMBAIOT M3 CIUIaBa C
XOpOUIMMHU JUTEHHBIMU CBOMCTBAMH, O0O0JIaIalOIIEro, KpoMe TOTO, XOpOIIei
oOpabateiBaeMOCThIO pe3aHueM. [Ipenen mpoyHocTH cruiaBa JOJKEH OBITH HE
Hrke 220 MIIa. PekoMeH10BaTh COCTAB CIUIABA, a TAKKE PEKUM TEPMUUYECKOU
00pabOTKH; yKa3aTh CTPYKTYPY U MEXAHMYECKHE CBOWCTBA B TOTOBOM M3JIETIUU.
ConocTaBUTh MEXAaHUYECKHE CBOICTBA U PEXUM TEPMHUECKONM 00pabOTKH
BBIOPAHHOI'O CIUIaBa C AHAJIOTMYHBIMU CBOMCTBAMHU M PEKUMOM TEPMHUYECKOM
00pabOTKH MIIaCTUYECKH J1e(hOPMUPYEMOTO CIJIaBa Ha alIFOMUHHUEBON OCHOBE.

3aoaua 7

CapHble O€H3MHOBBIE M MacisiHble O0aku, OT Marepuana KOTOpPbIX He
TpeOyeTcss  BBICOKMX  MEXaHMYECKHX  CBOMCTB,  HW3rOTaBIMBAOT B
aBUANIPOMBIIIUICHHOCTH M3  JIETKMX JIMCTOBBIX  CIUIABOB,  OO0JaJaroIINX
NOBBIIIEHHON CTOMKOCTBIO MPOTUB KOPPO3HH, INTACTUYHOCTHIO U CIIOCOOHOCTBIO
XOpOLIO NPUHHUMATh CBAapKy. PekoMeHI0BaTh COCTaB CIulaBa, MPUTOJHOIO IS
JAHHOT'O0 HA3HAYEHMS, yKA3aTh €r0 CTPYKTYpy M MEXaHUYECKHE CBoMcTBa. [l
CPaBHEHMS NIPUBECTH XHMHMYECKHM COCTaB, 4 TAKXKE PEXKUM TEPMUUYECKOU
00pabOTKM W CTPYKTYypy CTalM, CTOMKOM NPOTHB KOPPO3UU B YKa3aHHbIX

cpenax.
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3aoaua 8

TonnuBHbIE U MacisiHbie 0akU U HEKOTOpPbIE APYrHe JIeTajl camoJIeTOB
M3rOTABIMBAIOT U3 CILUIABA C IUIOTHOCTBIO 1,7 T/M3. DTOT CIIaB MMEET BBICOKYIO
MJIACTUYHOCTh B TOPSYEM COCTOSIHUU, CTOMKOCTH NMPOTHUB KOPPO3UHU, & TaKKe
JOTIyCKaeT CBApKy JJIMHHBIX MIBOB. [[prBecTH XMMHUYECKUI COCTaB CIUIaBa, €ro
CTPYKTYpY U MeXaHHueckue cBoicTBa. (CONMOCTaBUThL COCTaB, CTPYKTYpY,
MEXaHMYECKHE CBONCTBA W ITUIOTHOCTh BBIOPAHHOTO CIUIaBA C XUMHUYECKHUM
COCTaBOM M AaHAJOTUYHBIMHU CBOMCTBaMH MaTepUajOB, CTOWKHX MPOTHUB
KOPpPO3UH B YCIOBHUSIX MOPCKOM BOJBI M BJarv: ajJlOMUHUEBOrO CIUIaBa U
JIETUPOBAHHOM CTaJIH.

3aoaua 9

Topmo3nbie komoaku, OapabaHbl, KPOHIITCHHBI W TOMY IOJ00HbBIE
JeTaqyd CaMoOJIETOB BO MHOTHX CIy4asX HW3rOTaBIMBAIOT U3 CIUIaBa C
MHUHUMAJIBHON IUIOTHOCTHIO. PEKOMEHIOBAaTh COCTAB CIUJIaBa, MPUMEHSIEMOIO
JUTA 3TOW e, U TEXHOJOTUYECKHUM MPOIECC U3TOTOBIICHUS JCTalCH. YKa3aTh
BO3MOXKHOCTh ~ TEPMHUYECKOM  OOpabOTKM  CIUJIaBa, PEXHUM  TOCIEIHEH,
MEXaHUYECKUE CBOWCTBA B TOTOBOM U3JECJIWU U BO3MOXHOCTH TMOBBIIICHUS
KOPPO3MOHHON YCTOWYMBOCTH ciuiaBa. [IpuBecTH MIJIOTHOCTH BBIOPAHHOTO
CILIaBa U JypaJtOMHUHA.

3. lepopmannoHHoe yIIPOUHEeHHE U PEKPUCTAIIN3AIUSA

3aoaua 1

JleTanu, U3roToBJIsIEMbIE U3 MPYTKOB MEAU TUaMeTpoM 20 MM, TOJKHBI
uMmeTh npenen npouHoctd 300 MIla. Mexay TeM Ha 3aBojie UMEETCS MEJlb B
npyTKax OOJbIIero auaMmerpa ¢ mpeaesnom npounoctu 220-250 MIla. MoxHo
JIM UCTOJIb30BAaTh UMEIOIIUNCS METaJll, HOBBICUB TPOYHOCTh MEHBIX MPYTKOB?
Ecnu MOXHO, TO yKaKuTe, KAKUM CIOCOOOM 3TO MOXHO CHIeNaTh U Kakoe IS
ATOTO NMOoTpedyeTcs obopynoBaHue?

3aoaua 2

JleTanu U3 HU3KOYTJIEPOIUCTON CTalM, U3TOTOBJICHHBIE IITAMIIOBKOU B

XOJIOJHOM COCTOSHHWH, UMCIIM I10CJIC IITAaMIIOBKHM HCOAMHAKOBYIO TBépIIOCTB B
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pa3IMYHBIX Yy4yacTKax; oHa Kojiebamack oT ucxomgHoi 120HB ngo 200 HB.
OOBsicHUTE, MOYEMY MaTepuai AETaad MOJIY4YWI IMociie 00pabOTKHU XOJOJHOM
IlacTUYecKo Jedopmanueii HEOJMHAKOBYIO TBEPAOCTH? MOXHO JU ObLIO
3TOTO U30EeXKAaTh.

3aoaua 3

OObsicHUTE, MOXXHO JIM OTJIWYUTh IO MHUKPOCTPYKTYpEe MeETall,
ne(OpMUPOBAHHBIN B XOJIOJHOM COCTOSIHUH, OT MeTajlia, 1e(OpMUPOBAHHOTO B
ropsiueM coctosiHuu? Ilouemy uMmeroTcss pasnuuus CTpyKTypbl? Hapucyiite
CXEMBI CTPYKTYP.

3aoaua 4

K xakomy Buny nedopmanuu (X0101HOM WK ropsyeii) ciaeayeT OTHECTH
IPOKAaTKy OJIOBa MPU KOMHATHOM TeMmmeparype H AepopMaiuio CTajad MpH
400°C?

3aoaua 5

K xaxomy Buay nedopmaruu (X0I01HOM WM TOpsUYEH) ClIeTyeT OTHECTH
IIPOKATKy CBMHIIA PU KOMHATHOW TeMIiiepaType u nedopmaruio meau npu 400°
C?

3aoaua 6

B KOTEnpHBIX yCTAHOBKAX YacTO HAaOMIOJAETCS 3HAYUTEIBHOE YCUIICHHUE
KOPPO3HMH B YYacCTKaxX MeTallja, MPUWIETarIlnX K 3aKIENKaM U B MecTax U3ruda
rperoimux Tpy0. OObsICHUTE BOZMOXKHYIO IPUUHMHY 3TOTO SIBJICHHUS, CBSI3aHHYIO C
U3MEHEHHEM CBOICTB MeTajlla pHu nepepadoTKe B U3/IEIHE.

3aoaua 7

Kakue nporecchl NpoucxoIsT Mpu HarpeBe XoJ0aH0Ae(hOpMUPOBAHHOTO
MeTajula, KOIJia TeMIlepaTypa HarpeBa BbIIIE TEMIIEPaTypHOTrO IOpora
peKpucTaI3anun?

3aoaua 8

B uém paznuume Mexay noauMopduU3MOM U peKpUCTaIn3anuen?

Kakoe u3 3Tux siBneHud HocUT Oosiee 0OIIMit XapakTep?
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3aoaua 9

[locne OonpmKMX cTeneHel aedopManud MeTalla MPU  BOJOYEHUU
IIPOBOJIOKH (XOJIO/IHAsA MlacTuyeckas aeopmanus) oHa peércsa. Kakue Hyx HO
MPUMEHUTh TEXHOJOTHYECKHE METOMBl IS HUCKIIOYCHHS OOphIBA MPOBOJIOKH
MIpY BOJIOYECHHU U ?

4. Tepmuueckoe U XUMHKO-TEPMHUYECKOe YIIPOYHEHHE JIeTaJjieil

3aoaua 1

B ycioBUSX MENKOCEpUWHOIO U E€IWHUYHOTO TPOU3BOJCTBA s
3yO04aTblX KOJIEC TNpUMEHsAeTcs yiaydmieHue. HasHauuTe cramp  id
U3TOTOBIICHUS 3y04aToro KoJyeca, TMHEHHBIN pa3zMep KOToporo paBeH a) 20 mMM;
0) 50 MM, u pazpaboTaTh TEXHOJOTHIO TEPMUUECKON 00pabOTKH KoJieca.

3aoaua 2

B MaccoBoM M KpymHOCEpUIHOM MPOW3BOJICTBE MPUMEHSIOT 3yO4aThie
Kosieca BbIcOkoM TBepaoctu 45...55 HRC, kortopeie mocie tepMooOpadbOTKu
nojaBepratoT 3yOomnumudoBaHuo. HasHauuTh cTame  AA U3TOTOBJICHUS
3ybyaToro Koseca, JMHEHWHBbIN pazMep KoTtoporo paseH a) 20 mm; 6) 50 MM, u
pa3paboTaTh TEXHOJOTHIO TEPMHUUYECKONH 00pabOTKH Koeca.

3aoaua 3

JUia ynpouHeHHs JeTaneil, B mpouecce padoThl MOABEPraroIIUXcs
MEXaHMYECKOMY HArpy>KCHHUIO ¥ MHTCHCUBHOMY HM3HAIIMBAHUIO, MPUMEHSIETCS
neMeHrtamus Ha rayouny 1..1,5 MM u 3akanka go 55...60 HRC. Haznauuts
LHEMEHTYEMYIO CTallb JJI1 U3TOTOBJIEHHUS BTYJKM M pa3padOTaTh TEXHOJOTHUIO
ynpouHstoiieid 00padoTKu.

3aoaua 4

JUIS  M3rOTOBIIGHUS TIPYXKWUH HWCIOJB3YIOTCS WHCTPYMEHTAIBHBIE U
peccopro-nipyxunHbie ctanu (I'OCT 1435-74 u TOCT 14959-79). llpyxunsl u3
npoBoJjioku d > 10 MM HaBHBAIOT B TOPSIYEM COCTOSIHUU U MOTOM MOJBEPraroT
TepmooOpaboTke. HazHaubTe cTanp 7151 M3TOTOBJICHHS IPYKUHBI U3 TPOBOJIOKU

d =12 MM u pa3paboTaiiTe TEXHOJOTHIO TEPMUUYECKON 00PadOTKHU.
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3aoaua 5

X0/0BbIE BUHTBHI M TallKW HM3TOTOBJISIOT M3 MHCTPYMEHTAIBHOW CTalld
['OCT 5950-73 ¢ nocnenyromieit 00beMHON 3aKalKON M MOJTUPOBKOW PE3bOBbI.
Ha3naubTe ctanp 1 wmsrotoBieHus BuHTAa d =30 MM u pa3paboraiite
TEXHOJIOTUIO TEPMUUYECKONH 00pabOTKH.

3aoaua 6

3BE3/I0YKM LIEMHBIX NepeAady H3TOTOBISIOT M3 CPEIHEYTIEPOIUCTHIX
craneit 'OCT 1050-88 u I'OCT 14959-79 ¢ nmoBepXHOCTHOW WM OOBEMHOM
3akankod 1o tBeppoctH 45...55 HRC, a Takke U3 HEMEHTYyEMBIX CTAJEH C
neMeHTamuend Ha rryouny 1..1,5 mMm m 3akankoi go 55...60 HRC. Ha3nauuth
CTajdb JJig W3TOTOBJCHUS BTYJIKHU: a) CpPEIHEYIJIEpOJaucTas CTajb;, 0)
[IEMEHTyeMas CTalb M pa3padoTaTh TEXHOJIOTHIO YIPOYHSIONIEH 00paboTKH.

3aoaua 7

Jlnst  3yOuaThlX MEXaHU3MOB PYYHOTO YIPABICHUS TMPUMEHSIOT
CpPEAHEYTIEPOAUCThIE CTalIM IOCie HopMmanu3anuu. Ha3HauuTh cranb A
W3TOTOBJIEHUS 3yOuaTroro Kkojieca W pa3paboTaTh TEXHOJOTHIO TEPMUUYECKOM
00pabOTKHU.

3aoaua 8

BbricTpoxo/iHbIe Balibl, BpalalOIIMECss B MOJIIMIHUKAX CKOJbXKEHHUS,
TpeOyIOT BBICOKOW TBepaocTu mand. JlJIs WX HM3TOTOBICHUS MPUMEHSIOTCS
uementyembie ctanu ['OCT 4543-71. Ha3znauuTh ctanb Jjisi U3TOTOBJICHUS
OBICTPOXOIHOIO BaJia ¥ pa3paboTaTh TEXHOJIOTUIO TEPMUUYECKON 00pPaOOTKH.

3aoaua 9

JIist M3roTOBJICHUSI BaJloB TpUMEHstOTCs yiaydmaembie crtanmu [OCT
1050-88 u I'OCT 4543-71. Ha3znauuTh cTayib A1l M3TOTOBICHHS Bana: a) d = 35
MM; 6) d = 120 MM u pa3zpaboTaTh TEXHOJIOTHIO TEPMUYECKON 00paOOTKH.

5. Temsl qu1s pedeparos.

1. Metroasl noaydeHus: 1 00J1acTh MPUMEHEHUSI HAHOMATEPHUAJIOB.

2. [TonumepHbIe HAHOKOMITIO3HUTHI.

3. [lopucteie MaTepranbl 1 HAHOKOMITO3UTHI.
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4. CTekJoKepaMHKa 1 €€ IpUMEHEHHE.

5. Hanokpucramisl 1 ux caMocOopKa.

6. Kuakue KpuCTaIbl U UX NPUMEHEHHE.

7. CoBpeMEHHbIE KEPAMUYECKUE MATEPUATIBI.

8. CoBpeMeHHbIE TOHKOTUICHOYHbIE MaTEpPUAIIbI.

9. XaponpouHsle CryIaBbl HA OCHOBE KOOAIbTA.

10. XKapomnpouHsle CryiaBbl HA OCHOBE HUKEJIS.

11. TyromnnaBkue MEeTaJIJIbl U CIJIaBbl HA UX OCHOBE.

12. BeicokoTeMIiepaTypHble MaTepralibl HA OCHOBE yTIEPO/a.

13. IlpuHUHUIIBI JIETUPOBAHUS SKAPOMPOYHBIX CTAJICH U CILIABOB.

14. AycTeHUTHBIE KapONPOYHbIE CTAIH.

15. Metannnueckue aMop(HbIE CIIaBbl U 00JIACTH UX MPUMEHEHUSI.

16. Texuuueckue ctekina. Mx cocraB, cTpoeHue, CBOMCTBA U 00JacTH
IPUMEHEHUS.

17. Hocurenu uHpOpMaIuu ¢ BHICOKOH TUIOTHOCTBIO 3aITHCH.

18. Marepuansl u3 kinacrepoB. CBOHCTBA, BO3MOKHOCTH, IPOU3BOICTBO.

19. CoBpeMeHHBIC TTOJIMMEPHBIE MaTEPHUAITBI.

20. CoBpemeHHBIE (epPPOMATHUTHBIC U CBEPXIPOBOISIINE MATEPUATIBI.

5. OObeM u opopmMiieHHE KypcOBOU pabOThI
KonTponbHo-KypcoBasi paboTa COCTOMT M3 MOSICHUTEIHHOW 3amUCKH C

PEIICHHBIMH 3a/1a4aMH B OTBETOM Ha TEOPETHUECKUN BOTIPOC.

[TosicuutenbHas 3anucka (I13) BeimonHsieTcs Ha auctax Oenod Oymaru
dopmara A4 (210x297 MM) MaIIMHONMUCHBIM WU PYKOIMHUCHBIM CIOCOOOM,
odopmisieTcss coriacHO TpeOOBaHHMSM CTaHAAPTOB M JOJDKHA COJCpPXKaTh:
TUTYJIBHBIN JIMCT; BAPUAHT 3aJIaHUS; BBEJICHNE; OCHOBHOE conepkanue (1 gacTpb
— pelieHue 3a1a4, 2 4acTb — pedepar mo Teme, 3aJaHHOU MPEMOaaBaTeNIeM);
3aKI04YeHne; OubanorpaduyecKuii CrucoK.

O0bem pedeparta JOMKEH COCTABIATH HE MEHEE 25 CTpaHUIL.
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6. 3amuTa KypcoBoi pabOThI
BeimonHenHass u  oOpMIICHHAs TOJHOCTHIO KOHTPOJIBHO-KYPCOBas

paboTa MmpeAoCTaBIsIeTCd PYKOBOJAMUTENIO HA MPOBEPKY, KOTOPBIM MOJIUCHIBAET
ee K 3allliTe WIM BO3BpalllaeT CTYJIEHTYy Ha J0paOOTKYy B 3aBHUCHUMOCTH OT
TOTOBHOCTH MOSICHUTEJIBHOMN 3aIIUCKU.

3ammra KKP 3akmrouaercs B KpaTKOM  JOKIaae CTyJAeHTa O
npojelaHHON UM paboTe, O MPUHATHIX COCO0AX PeLICHHs 3aa4 U MOTYyYEeHHBIX
pe3yspTaTax, Iepecka3a MaTepualioB IO TeMme pedepaTa U OTBETa MM Ha
BOIIPOCHI MPENOAaBaTENsl.

[IpenogaBaTens OLEHUBAECT 3aLIUTY, KaK IO KAadye€CTBY BBIIOJHEHHOU
paboThl, TaKk W MO YPOBHIO 3HAHUM CTYAEHTa, NPOSABICHHBIX UM B MPOLECCE
3aILUTHI.

B ciydae HeyaOBIETBOPUTEIBHON OLIEHKM CTYAEHT IOJIy4aeT HOBOE

3aJJaHU€ U BBIIOJIHAET padOTy 3aHOBO.

7. Coucok auTepaTypbl

1. MarepuaJjioBeJieHHe: YUSOHUK I BBICIIMX TEXHHUYCCKUX YUCOHBIX

3aBenenuit / b. H. Apzamacos, U. W. Cunopun, I'. ®. Koconamnoe u np.; [Tox

o0rr. pen. b. H. ApzamacoBa.—5-¢ wu3d., ucnop. U JOM.— M.:
Mammunoctpoenue, 2006.—384 ¢, ui.

2. Hosble Mmarepuansl / B.H. Anmudepon, ®@.®. be3aynusiii, JI.H.
bensnurkoB u ap.; [lox nayunoit. pea. FO.C. Kapabacoa. — M.:. MUCHC,
2008. — 736 c.

3. Coanuen HO.IL., IIpsaxun E.N. MarepuanoBenenue: YueOHUK s
By30B. / }O.I1. Connues, E.W. [Ipsaxun— CI16.: XUMU3 AT, 2007. — 784 c.

4. IleiicxakoB A.M., Kyuep A.M. MarepuanoBeieHue TEXHOJIOTHUS
KOHCTPYKITMOHHBIX MaTepuanoB. YueOHuk. / A.M. Ileficxako, A.M. Kyuep —
CII6.: U3n-Bo Muxaiinosa B.A., 2005. — 416 c.

5. baraeB A.A., bBaraeB B.A. KoMno3uiimonHeie MaTepuasbl: CTPOCHHUE,

noilyueHue, mnpuMeHeHue: yueOuk. / A.A. baraeB, B.A. bartaes -

HoBocubupck: U3a-so HI'TY, 2002. — 384 c.
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6. Hano- u wwukpocucremHas TexHuka. OT WHCCIEIOBAaHUN K
paspabotkam: coopHuk crareit / mox pen. IL.I1. ManbneBa. — M.: Texnocdepa,
2005. - 592 c.

1. I'ycee AN, Pemmnesn A.A. Hanoxpucrannunyeckue
marepuansl/A.N.I'yce, A.A.Pemnens. — M.: ®uszmatiur, 2004 — 224 c.

8.  3oaoryxun W.B. Hosble HampaBieHus  (HU3HUECKOTO
MatepuanioBenenus: Yue6. mocobue/ W.B. 3omoryxwn, FO.E.Kanunuw,
O.B.Crorneii. — Boponex: M3n-Bo Boponexkckoro roc. yu-ta, 2006. — 360 c.

9. ®@pousoB [I'.'U. Dusnueckue CBOWCTBA U  IPHUMEHEHUE
MarHuTOIUICHOYHBIX HaHOKOMIIOHeHTOB — Hopocubupck.: M3n-Bo CO PAH,
2006. — 188 c.

10. Mya Y, mu. Hanorexnomorus: yue6. mocobue/U.Ilynm — mi.,
®.OysHc; npep. ¢ anri. nox pen. FO.B.I'onosuna; gon. B.B.JIyunna. — 2-e u3n.,
non. — M.: Texnocdepa, 2006. — 336 c.

11. JIskumen H.II. Tlonyuenune u (u3uKO-MeXaHMYECKUE CBOWMCTBA
00beMHBIX HaHOKpUcTamuyeckux Marepuanos/H.I1.JIskumes, M.U.AnbpiMOB;

PAH, Uu-T Metanmnypruu u marepuasiopenenus uM. A.A.bailikoBa. — M..: DJIN3,

2007. — 148c.
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