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Цели и задачи учебной дисциплины – требования к результатам освоения дисциплины:
В результате освоения учебной дисциплины обучающийся должен уметь: 
	- выбирать материалы на основе анализа их свойств, для конкретного применения;
- выбирать способы соединения материалов;
[bookmark: _GoBack]- обрабатывать детали из основных материалов; 

В результате освоения учебной дисциплины обучающийся должен знать: 
- строение и свойства машиностроительных материалов;
-методы оценки свойств машиностроительных материалов;
-области применения материалов;
- классификацию и маркировку основных материалов;
- методы защиты от коррозии;
 - способы обработки материалов.
В результате освоения учебной дисциплины обучающийся должен сформировать следующие общие и профессиональные компетенции:
ОК 1. Понимать сущность и социальную значимость своей будущей профессии, проявлять к ней устойчивый интерес.
ОК 2. Организовывать собственную деятельность, выбирать типовые методы и способы выполнения профессиональных задач, оценивать их эффективность и качество.
ОК 3. Принимать решения в стандартных и нестандартных ситуациях и нести за них ответственность.
ОК 4. Осуществлять поиск и использование информации, необходимой для эффективного выполнения профессиональных задач, профессионального и личностного развития.
ОК 5. Использовать информационно-коммуникационные технологии в профессиональной деятельности.
ОК 6. Работать в коллективе и команде, эффективно общаться с коллегами, руководством, потребителями.
ОК 7. Брать на себя ответственность за работу членов команды (подчиненных), результат выполнения заданий.
ОК 8. Самостоятельно определять задачи профессионального и личностного развития, заниматься самообразованием, осознанно планировать повышение квалификации.
ОК 9. Ориентироваться в условиях частой смены технологий в профессиональной деятельности.
ПК 1.1. Организовывать и проводить работы по техническому обслуживанию и ремонту автотранспорта.
ПК 1.2. Осуществлять технический контроль при хранении, эксплуатации, техническом обслуживании и ремонте автотранспорта.
ПК 1.3. Разрабатывать технологические процессы ремонта узлов и деталей.
ПК 2.2. Контролировать и оценивать качество работы исполнителей работ.
ПК 2.3. Организовывать безопасное ведение работ при техническом обслуживании и ремонте автотранспорта.
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Тематический план дисциплины
	Наименование разделов и тем
	Содержание учебного материала, лабораторные работы и практические занятия, самостоятельная работа обучающихся
	Объем часов

	1
	2
	3

	Раздел 1. Виды, свойства и применение материалов
	

	

	Тема 1.1.  Назначение и свойства материалов, технология их производства
	Содержание учебного материала
	4

	
	1
	 Основные виды конструкционных и сырьевых материалов. Технологии производства основных видов материалов.
	

	
	2
	 Свойства материалов и методы их определения. Испытания на твердость, статические и динамические испытания.  Виды износа деталей и узлов.
	

	
	Лабораторные работы
	6

	
	1
	 Определение видов  сырьевых материалов по внешнему виду, происхождению, свойствам. 
	

	
	2
	 Определение видов  конструкционных материалов по внешнему виду, происхождению, свойствам.
	

	
	3
	 Определение твердости металлов.
	

	
	Самостоятельная работа обучающихся  
	5

	
	- Составление структурной схемы;
- Работа со справочниками, электронными ресурсами;
- Составление таблиц.
	

	Тема 1.2. Металловедение





	Содержание учебного материала
	8




	
	1
	Основные виды металлических конструкционных материалов. Особенности строения металлов и их сплавов, закономерности процессов кристаллизации и структурообразования.
	

	
	2

	Классификация, свойства, маркировка и область применения  железоуглеродистых сплавов.  Принципы их выбора для применения в производстве.
	

	
	3
	Классификация, свойства, маркировка и область применения  легированных сталей.  Принципы их выбора для применения в производстве. 
	

	
	4
	Классификация, свойства, маркировка и область применения  сплавов цветных металлов. 
	

	
	Лабораторная работа
	2

	
	1
	Определение марки стали методом искровой пробы.
	

	
	Практические занятия
	10

	
	1
	 Определение материала и  свойств детали, описание условий работы.
	

	
	2
	 Расшифровка марок черных металлов.
	

	
	3
	 Выбор железоуглеродистых сплавов по их назначению и условиям эксплуатации с использованием электронных ресурсов.
	

	
	4
	 Расшифровка марок цветных металлов и их сплавов.
	

	
	5
	 Выбор сплавов цветных металлов по их назначению и условиям эксплуатации с использованием электронных ресурсов.
	

	
	Самостоятельная работа обучающихся
	     10

	
	- Составление плана текста;
- Графическое изображение структуры текста;
- Работа со справочной литературой и интернет ресурсами;
- Составление таблиц, графиков, схем.
	

	Тема 1.3. Неметаллические материалы





























	Содержание учебного материала
	18

	
	1
	Особенности строения, назначение и свойства конструкционных материалов на органической основе.
	

	
	2
	Особенности строения, назначение и свойства конструкционных материалов на неорганической основе.
	

	
	3
	Характеристики и эксплуатационные свойства бензинового топлива.
	

	
	4
	Характеристики и эксплуатационные свойства дизельного топлива.
	

	
	5
	Характеристики, эксплуатационные свойства газового и альтернативных видов топлива.
	

	
	6
	Классификация, марки и характеристики смазочных материалов.
	

	
	7
	Характеристики специальных жидкостей.
	

	
	8
	Правила хранения топлива, смазочных материалов и специальных жидкостей.
	

	
	9
	Классификация и способы получения композиционных материалов. Характеристики абразивных материалов.
	

	
	Лабораторные работы
	6

	
	1
	Определение неметаллических конструкционных материалов по внешнему виду, свойствам.
	

	
	2
	Определение марки и качества бензинового топлива.
	

	
	3
	Определение качества дизельного топлива.
	

	
	Практические занятия
	10



	
	1

	Выбор неметаллических конструкционных материалов на органической основе по их назначению и условиям эксплуатации и справочной литературы.
	

	
	2
	Выбор трансмиссионных масел и пластичных смазок по их назначению и условиям эксплуатации.
	

	
	3
	Выбор видов бензинового топлива по их назначению для автомобильных двигателей.
	

	
	4
	Выбор газового топлива по назначению и условиям эксплуатации.
	

	
	5
	Выбор специальных жидкостей по их назначению и условиям эксплуатации с использованием электронных ресурсов и справочной литературы.
	

	
	Самостоятельная работа обучающихся
	17

	
	 - Составление плана ответа на специально подготовленные вопросы; - Составление таблиц, схем; - Ответы на контрольные вопросы с использованием электронных ресурсов и справочной литературы; - Подготовка рефератов.
	

	Раздел 2.  Способы обработки материалов
	
	

	Тема 2.1.Термическая обработка металлов и сплавов, защита от коррозии
	Содержание учебного материала
	2



	
	1

	Основы термической обработки металлов и сплавов. Поверхностное упрочнение стали. Способы защиты металлов от коррозии.
	

	
	Практическое занятие
	2

	
	1
	Определение режимов термической обработки углеродистой стали с использованием электронных ресурсов и справочной литературы;
	

	
	Самостоятельная работа обучающихся
	2

	
	- Составление таблиц, графиков.
	

	Тема 2.2. Обработка металлов литьем и давлением
	Содержание учебного материала
	4

        

	
	1
	Основы литейного производства. Физическая природа и условия кристаллизации. Литейные свойства сплавов. Сущность технологических процессов литья в песчаные формы и специальных способов литья. Требования к качеству обработки.
	

	
	2
	Обработка металлов давлением. Физические основы обработки давлением.  Факторы, влияющие на пластичность металла. Понятие о наклепе, возврате, рекристаллизации. Сущность технологических процессов прокатки, прессования, волочения, ковки, штамповки. Требования к качеству обработки.
	

	
	Практические занятия
	4
       
      

	
	1
	Выбор способов обработки литьем для изготовления различных деталей.
	

	
	2
	Выбор операций ковки для изготовления деталей.
	

	
	Самостоятельная работа обучающихся
	4

	
	- Выполнение схемы технологического процесса;
- Подготовка реферата.
	

	Тема 2.3. Сварка и резка конструкционных материалов
	Содержание учебного материала 
	4

       

	
	1
	Сущность технологических процессов электродуговой сварки и резки. Особые способы сварки. Требования к качеству обработки.
	

	
	2
	Сущность технологических процессов газовой сварки и резки. Требования к качеству обработки.

	

	
	Практические занятия
	6
       
     
     

	
	1
	Выбор режимов электродуговой сварки.
	

	
	2
	Выбор режимов газовой сварки.
	

	
	3
	Выбор режимов наплавки деталей
	

	
	Самостоятельная работа обучающихся
	5

	
	- Выполнение ситуационных производственных задач;
-Выполнить схему технологического процесса.
	

	Тема 2.3. Обработка металлов резанием. Электрофизические и электрохимические способы обработки
















	Содержание учебного материала
	4

	
	1
	Сущность и схемы способов обработки металлов резанием: точение, протягивание, обработка отверстий, растачивание, фрезерование, шлифование, отделочная обработка. Требования к качеству обработки.

	

	
	2
	Обработка и упрочнение поверхности физическими и физико-химическими методами. Обкатывание, раскатывание, калибрование отверстий, дробеструйная обработка; электроэрозионная, электроискровая, электроимпульсная, электрохимическая, электроабразивная, анодно-механическая, ультразвуковая, лазерная и плазменно-лучевая обработка.
	

	
	Практические занятия
	10

	
	1
	Выбор способов обработки резанием для изготовления деталей.
	

	
	2
	Выбор режимов токарной обработки.
	

	
	3
	Выбор режимов обработки отверстий.
	

	
	4
	Выбор инструментальных материалов для заданных условий работы с использованием ПК и справочной литературы;
	

	
	5
	Определение методов и способов изменения свойств материала детали в процессе ее обработки.
	

	
	Самостоятельная работа обучающихся
	7

	
	- Составление схем, таблиц;
- Выполнение рефератов;
- Решение ситуационных производственных задач.
	

	                                                           
	ВСЕГО                                                                                                   
	150
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Y cniaBoB, Y KOTOPbIX €CTh NPEBPALIEHMS B TBEPAOM COCTOAHHHA, MOX-
HO MEHATH CTPYKTYPY, a 3HAUHT, H CBOHCTBA MYTEM HACPesa W OXNAKACHHUA ¢
Pa3THYHON CKOPOCTHIO, TO CTh MyTeM TepMiyeckoll obpaGoTku.

Hsydas cucreMy crifiaBos, 00pasyioUIHX YCTOHUHBOE XHMHUECKOE CO-
eanHenke (Maruuii — Katbuil, MapraHen — KPEMHKH), 3ANOMHUTE, 4TO JHa-
FPaMMBbl XRPaKTEPH3YIOT CILIABE, B KOTOPBIX KOMNOHEHTLI HEOrPAHHYEHHO
pacTBOPHMB! B KHAKOM COCTOSHHN, COBEPIIEHHO HEPACTBOPHMD B TBEPIOM
W TIPH 32TBEPAEBAHNK 06PA3YIOT XUMUUECKHE COCAHREHNS.

TpucTynaiiTe K M3Y4ECHHIO AHATPaMMbl JKeneso-uemenTht. [losTopute
angOTPONMYECKAe NPEBPALLIEHN Kee3a.

Pa3BepuTe BCe NPEBPAIUCHA, NPOTCKAOLIHE B HKENIE30YTNIEPOAHCTHIX
CTUTABAX,MPY MEMTCHHOM OXJIUKACHHH, K TIONYHAIOLIMECA NIPH STOM CTPYK-
TYPBL, 0COGEHHO NPEBPAEHHs B TBEPABIX COCTONHHAX.

B KOHCIEKTE MPEXAE BCETO BLIMEPTHTE AMATPAMMY HKENE30-UEMEHTHT,
YyKakuTe CTPYKTYpbl BO BCeX OBNACTAX, pasbepure H 3aNHIIKTE, YeM XapaK-
TepHbI BCE KPHTHUECKHE TOUKM H JHHUA RMArpaMMbl, HX TEMHEPATYphl Y
cOAepKaHIe yriiepoa.

JaNOMHITE Pa3HRILY MEKAY IBTEKTHKON U HBTEKTOMAOM: H TO U Apyroe
— MeJKas MeXaHMYeckas CMech, HO 3BTEKTHKA — MPOLYKT KPUCTAITH3ALAK
W3 JKH/AKOTO PacTBOPA, & 3BTEKTON/T — POAYKT BTOPHYHON KPHCTANHU3ALIH,
on ofpa3yeTcs NpH pacniage Teepaoro pactsopa. Ocoboe BriManne ofparu-
Te Ha KPHTHYECKHE TOUYKH, B KOTOPBIX NPOMCXOAMT BTOPHYHAA KpUCTATIM-
32U, M HA TIOTYYAIOIHECE CTPYKTYpbL.

Bonpeck! A5 CaMOKOHT PO

1. Yro Hasbmaerca cnsasom? [lepeynciuTe THALI CRIABOB.

2. Yem xapakTepeH 3BTekTHueckul cniap? Kakod cnias HasbiBaeTcs 3B-
TEKTHYECKHM, JI0- U 3a9BTEKTHUECKIM?

3. Kakue mpeBpaMIeHH IPOUCXOJAT B CILIABAX HKENE30-UEMEHTHT 110 JIH-
Huam GS 1 ES?

4. Tpu Kako# TeMIIEpaType NPOHCXOAHT 0BpasoBaHue nepauTa?

5. Kakoe Npaxru4eckoe 3Ha4eHHe HMeeT AHAarpaMMa Kene30-LUeMEHTHT?

1.5. Tepmuieckas 0 XMMHKO-TepmMHUUueckan ofpadorka
METAJLIOB H ¢I113BOB

CTyzenT pomxen

UMeTh NpeCTABICHNE: O IEPCHEKTHBAX PAIBUTHA TEPMAYCCKOH K Xu-
MUKO-TEpMHYECKOH 06paBoTKY MATEHANOB, BOIMOKHBIX AeeKTaX Mate-
PHATOB TIPH TEPMHYECKOR H XIMHKO-TEpMHUECKOH 08paboTke MaTepHanos;
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3HATB: OCHOBHbIE BHJBI H TEXHONOrHYECKHE MPOUECCh TepMKYEckol M
XHMHKO-TEpMHYECKOH 06paboTKi MATEpHANoB, BIMAHHE TEPMUMECKOH M XH-
MHKO-TepMUteckor 06paGoTin Ha CTPYKTYpY H CBOMCTBA CMNABOK, OCHOBHOE
06OPYROBAHHE 1A TEPMUYECKOM I XUMHKO-TEpMiueckoit o6paBoTku;

YMeTh: 060CHOBATL BHIGPARHEIH Peskum TepMuteckoil 06paBOTKH, Tpo-
BOJMTH TEPMHYECKYIO 06paGoTKy CIINaBos.

Jlutepatypa: JI-1, c. 38...52; JI-2, ¢. 60...74; JI-3, ¢. 93...119.

MeTtoanueckue yKasanus

MexaHnueckue M TEXHONOTUYECKME CBOHCTBA CNIAROB MOXKHO YNyd-
UIUTH TYTEM TEPMHIECKON H XHMUKO-TepMHHecKolt 06paboTkoit.

Tepmuueckan 06patoTka — NPOUECCH], CBAAHHBIE C HAMPEBOM ¥ OXNAK-
JZeHHEM, BBI3LIBAIOILINE HIMEHEHHE BHYTPEHHETO CTPOSHAA CAUIABA H COOTBET-
CTBYIOLIEE HIMEHEHHE MEXAHHHECKHX, TEXHONOTHUECKHX 1 JIPYTHX CBOHCTS.

TTpasHabHOe NPHMEHEHHE TepMHYecKol o6paBoTku cTank B npouecce
H3FOTOB/IEHNS K PEMONTa JieTanel TPAKTOPOB, aBTOMOGKIEH, cenbekox03aii-
CTBERHBIX MAINH MIO3BOTUT NOBBICHTL MEXAHUNECKHE CBOMCTBA W TeM ca-
MBIM YBEAHYHTS CPOK CRYXKGBI, CHH3HTE BEC, COKPATHTE PACXOA METANLA.

Hsyuenne BOnpocoB TepMudeckoll 06paGoTku peKoMeHAYeTes TpoBo-
JIATB B CeAyIoLeH OCEAOBATENLHOCTH:

1. VACHHMT®, 4TO MPOUECCH] TEPMUUECKOR 06paboTKY CTamM  GyTyHa
OCHOBAHB! HA SBIEHHH BTOPHYHOW KPHCTAMIM3AWMA MO ARHUAM
JHArpaMMBbl xKene3o-neMenTut GS, SE, u PSK.

2. HayuuThCa 1O RMArpaMMe eneso-UeMeHTHT OpelenaTs 3HaueHus
KPHTHYECKHX TOYEK NPH HAarDeBaHKM H OXJWKASHHM ANA pasnmuy-
HBIX 110 COAEPXKAHHIO Yr/epola cTanei.

3. Hsyuurte sTamsl pacnaga ¥ CTPYKTYPE!, NOMYHaeMble NpU pasnuy-
HBIX CKOPOCTAX OXNAMAEHHSA AYCTEHNTA.

4. PaceMorpute daKTopht, 0becneusalolie KaueCTBEHHOE NpoBeae-
e Tepmuueckoll 06pabotin. K HWM OTHOCSTCA: CKOPOCTS M TeM-
NepaTypa HarpeBa H OXNDKAEHHA, IPONOIKHTENLHOCTE BHIIEPHKKH,

Tipu neobxoauMoii CKOPOCTH OXTXACHHS NORGHPAIOT OXIVKAAIWYIO
cpedy.

B 3aBuCHMOCTH OT n\uneparnm HarpeBa U CKOPOCTH OXMTKAEHHUS pa3-
SIMHAKOT CNEAYIOMIKE BUABI TEPMUUECKOH OGPaGOTKM: OTHKWI, HOPMATH3A-
LHIO, 3aKANKY H OTIYCK.

H3yunTe Lenb # CYIHOCTS KAXKIOTO BHAA TEPMHYECKOH 06paboTku, ero
TEXHOMOTHIO B 3ABHCUMOCTH OT XHMUYECKOTO CILIABA, 4 TAKkKe — KAKYK
CTPYKTYPY M CBOHCTBA NPHOGDETAET CONAB B Pe3yNbTaTe NPOBELEHHS Kax-
JIOTO BHa TepMiYeckoii 06paGoTkn. ITo oTMeuaiite B KOHCNEKTE.
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MeToaudeckue YKa3aHHA

Kavectso cranu, Bo MHOTOM, 3aBHCHT OT cnocoba uinaapky. Pasbepu-
Te, MapknpoBky cranu no OCT 380-88 u FOCT 1050-74. Bemumure, B
KOHCNEKT HECKOMLKO MApOX KOHCTPYKUMOHHON CTaNN OOBIKHOBEHHOTO Ka-
YECTBA, KaYeCTBEHHON 1 BHICOKOKAUECTBEHHON M YKAKHTE HX COCTaB ¥ 06-
TACTb NPHMEHEHNA,

HyxHo 3HaTb BIuAHKE Yrepoda H OCHOBHbIX npimecei Ha CBOMCTBA
cTaii. B KOHCTPYKUHOHHBIX CTAIAX COAECPNAHHE YIASPONA He NPEBLILACT
0,65%, Tak kak mpH GomblueM COAEPHAHHH YrnepoAa AETANM CTAHOBATCH
XPYIKHMH.

3anoMHnTe, 4TO BpenHoe BAHARHe docopa mposeageTcs npu paGote
CTANBHBIX ACTaNCH, CEPb! e 3aTPYAHACT ropauyio 06paboTky AasieHneM.

Kak npapusio, cranm, cogepxaumme o 0,25% yrneposa, nogsepraior
LEMEHTAIUH € Nochenyromed 3aKatkoi # HUIKHM OTIYCKOM, MX Tak  Ha-
3BIBAOT — UeMeHTHpYeMele. OHE HCNIOB3YIOTC ANA AeTanel, paboTaromux
€ yZAapHBLIMU HAIDY3KaMH W NOABEPraloUINXCA HCTHpaHuo. Jetanu 3 cTa-
neit, conepxamue 0,35...0,5% yrnepona, nozseprarowmyecs AeHCTBUIO
GORBUIMX HArpy30K, NOABEPTAIOT YIYULICHHIO, TO €CTh 3aKaliKe i BLICOKOMY
otnycky. Hassisaioress own ynywwaemele. Ecn takue getam Takke nof-
BEPraloTca HCTHPAHHIO, TO JEMAeTCA MOBEPXHOCTHOE YRpoYHeuue (Halue
BCEro TOKaMmH Bbicokolt yactoTsl). Cranu, comepxaiume 0,55...0,65% yrae-
PORA, UAYT OOBINHO Ha W3TOTOBJIERME peccop M Npyxuu. Mx nomeeprajor
3aKaKe U CpeAHEMY OTRYCKY.

Tax Kak cBOfICTBA CTaNH 3aBHCAT OT MX BHYTPEHHEIO CTPOCIHR, TO He-
OGXOIMMO YACHHTb BIWAHHE JIETHDPYIOWMX 3NECMCHTOB Ha CTPYKTYPY M
CBOHCTBA CTATEH.

TIpn HebOMBUIOM CopepXKaHHH TETHPYIOWMX 3eMenToB (2...5%) Bee
TPEHMYIIECTBA CTANK RPOABAAIOTCS TOBKO M0CHE 3aKanKH.

Tlpu GonswoM coaepkatin NerHpyloux snementos (10...15%) cranu
YRPOUHSIOTCA MacTHueckod Aedopmauneli (waknenom). JieruposatHbie
CTAnY NIO CPABHEHHIO ¢ YFIEPOMICTHIMY OTIMYALOTC oMee BRICOKHMI (-
3HKO-MEXaHU4EeCKHMH CBOHCTBAMH. KOHCTPYKHMOHKAA JlerHpoBarHas CTadb
NPHMEHACTCA /TS HIFOTOBMEHHA OTBCTCTBEHHBIX ACTAlNICH TPAKTOPOB, aBTO-
MoGunel U CenbCKOXO3ARCTBEHHBIX MaLUIKH,

TIpuMeHeHHe NETHPOBAHHBIX CTajell pe3ko yaydlllaer Mexakuueckne
€BOJiCTBA W3AETUH, CNOCOBCTRYET JKOHOMHH METAMNA, YIIPOWIAET NPOSKTH-
posakue,

Heo6x0aHMO 3HaTh KNacCHPUKALMEO TErHPOBAKHLIX CTallell N0 Pasiny-
HbIM MPH3HAKAM, HX MAPKUDOBKY, YMETh NIPABHALHO OTIPEJEUTh N0 MApKe
CTay ee XHMHHECKHIT COCTaB 1 NPUMEpHOE Ha3HaueHne. Bemuuure B KON~
CIIEKT HECKOMBKO MAPOK YTAEPOTUCTHIX KOHCTPYKUHOHHBIX B JIETHPOBAHHBIX
craneH, paclundpyiite X COCTAB, YKaKHTE HASHACHHE.
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Bonpoce: A5 CAMOKOHTPOIR

1. Kak Bnsster yrnepoR Ha cBoHcTBa cTanei?
2. Kakan pasHWia B CBOWCTBAX NPH OAHHAKOBOM COREPXKAHMM YIrIepoAa
MEXAY CTATBIO OGBIKHOBEHHOTO Kayecrsa, KaYeCcTBEHHONR M BBICOKOKa-

YECTBEHHOM?

3. Kak BIHAIOT NIErHpYIOLINe IEMEHTH! Ha KPHTHYECKYK CKOPOCTh 3aKa-
Kn?

4. Kak BAHReT NIerHpOBaHHE CTANH Ha pasMeps! B Maccy AeTajielt Mallvy ¥
ofopyaoBaHHA?

5. Kak ynpounstorca ctann tana 08X 18HI10T?
2.2. MaTepHatnt ¢ 0COGLIMH TEXHONOTHYECKHME CBOICTRAMHA

CTyAeHT ROBKER

3HATH:

~  KOMMYECTBEHHBIC, KAYECTBEHHEIE XapaKTePUCTUKN obpabathisacmo-
CTH pe3anHeM;

- Knaccuuxaumio cTaneit ¢ ynyuurenHol o6paGaTsiBaeMOCTBIO pesa-
HHEM;

—  CBOICTBA, XAPAKTEPHIYIOIIHE TEXHONOTHHECKYIO NSIaCTHEHOCTD;

- $aKTODHI, BIAHAIOLIHE Ha CBAPUBAEMOCT;

—  KeNe30yriepONHCTbIE CRIABb] ¢ BBICOKMMM NHTEHHBIMH CBOFICTBa-
MH;

~  CBOWCTBA M KNACCU(UKALHIO MENH U METHBIX CRLIABOB;

yMeTDb:

—  BLIGHPATE MATEPHANB TIO UX TEXHONOTHYECKHM XapaKTEPHCTHKAM,

Jlureparypa: JI-2, c. 53, 56...58.

MeTtommueckue ykasanna

Xopoio 06pabaThIBAIOTCA PEIAHHEM MIACTHHHBIE MATEPHATHL.

Borblie Bcero BAMSET Ha MIACTHYHOCTL CTany yrnepod. KpynHosepau-
CTeIl MaTepuan MeHee MAACTHHEH, YEM Me/IKOIePHHUCTEIH.

Hi3yunte ManoyrnepoAHCTbie H aBTOMATHBIE CTATH, Ans KOTOPBIX Xapak-
TepHa NOHWKEHHAA NNACTHYHOCTh, 0GPATHTE BHIMaHle Ha 06nacTh npume-
HeHUS.

CnocoGHOCTE Pa3NHYHBIX METAIOB H CTUTABOB CBAPHBATRCA HEOAMHA-
KOBA M 33BHCHT OT MX (HIMUECKHX CBOHCTB, XHMHYECKOTO COCTABR H BbI-
6pannoro criocoGa ceapku, Jlia obecneyenus xopowel cBapHBAEMOCTH Me-
Ta/Ibl ZOMKHBL 061a7aTs GOBLIOR TEMIONPOBOAHOCTHIO, MAIOH ycaako# H
nMmeth HeGonswiol ko3dduuneHT anpelinore pacuuperys. C nopbiliennem
B CIIaBe COACPIKaHUA Yrepoda (CBbite 0,3%) CBapHBAEMOCTh YXYWAETCA.
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BasHelitiimu cBOACTBAMM, N0 KOTOPBIM CYAST O NPHFOAHOCTH CrinaBa
IS IMTERHBIX Uesiel, ABIAETCH KIAKOTEKYecTs, BeMHMHA YCATIKM 3aCTbi-
BAHUA, CKTOHHOCTH K JIMKBALIMH.

Crank uMeeT xymuine NHTEHHbIE CBOACTBA 1O CPABHEHHIO C YYTYHOM.
MHKPOCTPYKTYpPA UyI'yHa COCTONT M3 CTANBHON OCHOBbI  BKIOHEHNTT rpa-
dura. CeolicTBa uyrysa 3aBHCAT OT CBOHCTB METANIHYCCKON OCHOBEI M Xa-
pakTepa BKIOYeHNH rpaduTa, TO €CTh OT €0 OPMbI M KONHIECTBA.

VACHHTE MeXaHHYECKHE CBOHCTBA, CTPYKTYPHI, MApKHPOBKY, ofnacTh
NPHMEHEHNA CEPOTO, BHICOKONIPOUHOND, KOBKOFO uyTyHa. CBolicTBa uyryHa
MOXHO YRYYMIHTH JETHDOBAHHEM, BBOAS B €10 COCTAaB XPOM, KpeMiwii,
ANOMHHAE, HIKEAb, MEAlb.

VscHuTe 061acTh NPUMEHEHNS W3HOCOCTOMKHMX, XapOCTONKHX, Kapo-
NPOYHBIX, KOPPOIHOHHO-CTOMKHX YYFYHOB.

H3yante cnocolel MONYUEHH MERH H ee CIUIABOB — AATYHH, GPOH3E; HX
cBoficTBa, MAPKMPORKY H 06TACTS NPHMEHEHNS.

Bonpock! 218 cAMOKOHTPOAs

1. Kaxue OCHOBHEIC NPUMECH BXOMIST B COCTAB YIIEPOAHCTHIX CTaneii?

2. Kakan cranb HaseiBaeTcs aBroMaTHolt? Hasosute obnacts ee mpumene-
HuA.

3. Pacwndpyiire mapxn uyyrynos CH12, KY-35-10. Yxaxute obnacte ux
TIPHMEHEHHUS.

4. Kakas dopma rpadura obecneunBaeT Haubojiee BLICOKHE MEXaHHHECKRE
cBolicTBa 4yryHa?

5. KakHe CIIaBsl Ha3EIBAIOTCS ATYHAMM?

6. Kax MapKupyioTcA NaTyHH U Gpon3bI?

2.3. H3xococTolikue MaTepaanast

CTyneHT nomkeH

3HATE:

—  KIaccHUKAHIO BHIOB HIHAIIUBAHHS MATEPUANOB;

-~ MartepHanl, YCTO/MYHBBIC K a6pa3HBHOMY HIHAIIHBAHHIO, CBOHCTEA,
KknaceudrKalHIo, MAPKUPOBKY, OBNACTH IPHMEHEHS;

—  MaTepHaNtbi, yCTOHUMBLIE K YCTANOCTHOMY BHIY H3HAMBARMS;

—  aHTHQPUKIIHOHHBIE MaTepHanbl, HX Kiacckukaumio, cBofictsa,
TpHMEHEHHUE;

—  TpHHUMIILI MOAOOPA HIHOCOCTOHKAX MATepHanoB 1A JeTalel Me-
XaHH3MOB MAILHH,

Jlnreparypa: JI-2, ¢. 80...81.
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Meroanueckne yKasanus

Jlns u3roToBNCHUS JeTaneli MauiHH, paboTAlMNX B YCIOBUAX TPEHHS,
NPHMEHAIOT CleuHaibHbie M3HOCOCTONKHE CTam — 1APHKONOAWHIHHKO-
BbIE, [PA(HTH3IPOBAHHBIE, BBICOKOMAPTAHIIOBHCTHIE.

O3HaKOMbTECh C XHMHMECKMM COCTABOM 3THX CTaseli, MApKMPOBKOI,
TepMooBpaBoTKOl, 06AACTBIO NPUMEHEHHS.

Hapaly ¢ noAummiukaMi KaueHHs B MEXaHM3MAX MAUMH WHPOKO
TPUMEHAIOT NOAWNIHHKH CKOMbkeHus. [U15 yMeHbIIEHUS H3HOCA CONpA-
raeMbpIX NOBepXHOCTEH NPHMEHSIOT aHTHOPHKIHOHHBIC MaTepuansl, obna-
Aaiomye HHIKIM KoIPHIHMEHTOM TPeHNMs, BHICOKOH KOPPOIHOHHOCTOMKO-
CThIO, AOCTATOMHOMN NPOYHOCTHIO, BLICOKOH TEMIONPOBOAKOCTHIO.

AntudpHKUMOHHBIC CBOHCTBA MATepHAIOB OOYCIOBICHBI HX CTPYKTY-
Poii, KOTOPAA COCTOMT MX MATKOM NIACTHYHON OCHOBbI i BKIOYCHHH TBep-
Abix sacTiy. [TpH BpaleHiy B NOALMITHMKAX BAT ONMPAETCA HA ITH TBEP-
JIble YAcTHLUB!, 4 MATKAK OCHOBA BKNA/bILIA NOBEPXHOCTH NPH CONPHKOCHO-
BEHMH C BAIOM W3HAIIMBACTCA, B pesy/bTare yero obpasyercs cetb MHKPO-
KaH/IOB, B KOTOPBIX YAepA#BaeTcs cMaska, TIpn 3TOM M3HOC Bana yMeHb-
WAETCS, TO CCTh CHIKAETCA KOI(BHIUHEHT TPEHHS.

Mayuure MeTaniHuecKne, HeMEeTAMIHYCCKHE aHTHOPHKIHOHHBIE MaTe-
PHATBI HA OCHOBE JAPEBECHHbI, PesHibl, (TOPONNACTOBLIX TKAHEH, HX CBOH-
CTBa, NPHMEHEHHE,

BBINUINTE B KOHCTIEKT MapKH aHTH(OPHKUMOHHLIX MATEPHANIOB ¢ yKa-
3aHieM 06IaCTH NPUMEHEHNS.

Bonpocs Aas camMoKoHTpoAS

1. B uem 3akmouaercs 0coGeHHOCTS LIAPHKOTIOAWHITHHKOBBIX CTaNel?

2. KaxoB cOCTaB rpadMTHIHPOBAHHBIX CTaCH?

3. B veMm 3aKmiO4aeTCR OCOOEHHOCTH BLICOKOMAPraHUOBHCTON CTamu
ri3n?

4. Cpasunre cpoifcrsa 6a6iT0B H 6POH3 KaK aHTHOPHKUMOHHLIX MaTepua-
JI0B.

5. TlepeunciuTe Jernpyiouse 3MeMEHTs! AHTHOPHKIHOHHBIX 4yTYHOB.

2.4. MatepnaJibl € BHICOKHMHE YIIDYTHMH CBOHCTBAMI

Crynenr nonmen

IHATD:

~  MaTepHaibl ¢ BHICOKHMH YNPYTHMH CBOHCTBAMH, MX KiaccHpuka-
1HIO, COCTAR, 0CO0EHHOCTH TepMUUeckoif o6paboTky, crolicTsa.

Jlureparypa: JI-2, ¢. 80.
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MeToauyeckue yKasanus

PeccopHo-npykHHHbie CTATH AOIKHb! 001AaTs BHICOKUMH MPEALTIaMH
YNPYTOCTH, BHIHOCTHBOCTBEO, BABKOCTHIO, ITACTHRHOCTHIO.

Belcokue ynpyrie cBolCTBa 0GECTICHHBAIOTCA COIEPXaNKeM yraepoaa
0,5...0,7% ¥ CTPYKTYpo#i TPOOCTHT NOCAE 3aKAIKH H OTNYCKA NPH TEMMepa-
Type 400...500°C.

BbINHWIKTE B KOHCNEKT MapKH CTAIICH [N H3rOTOBNCHNA TIPYHKHHE Kia-
naHoB ABMratenel, peccop aBTOMOGHEH, TPaKTOpOB, Mapki cranedl mas
APYKUH, pabOTAOLIMX IPY BBICOKON TeMTIEPATYPe B KOPPOIUOKKOT cpele.

Bonpock! A1 ¢AMOKOHTpOAS

1. Pacuwwdpyiite mapky cramn 68HXBKTIO. ina uero ona mpumenserca?
2. Pacwndpyiite mapky crans 70C3A. Jnd yero oka npHMeHseTca?

2.5. MaTepHansl ¢ MaJI0# IUIOTHOCTLIO

CTynaeHT HOMKEH

3HATE:

—~  CTUIABLI Ha OCHOBE AMIOMHHMS, X CBOCTBA, KNIacCHGUKaIMIO, Map-
KHPOBKY, IPHMEHEHNE;

- CINIABBI HA OCHOBE MArHHs, X CBOMCTRA, KNacCHOMKALIIO, MAPKH-
POBKY, NPHMEHeHHE,

Jlutepatypa: JI-2, . 100...104.

MeTonuyeckne ykaanns

B xauecTBe KOHCTPYKUHOHHEIX MaTEPHAIOB IIHPOKO NPHMEHAIOT cRna-
Bb[ HA OCHOBE ATIOMHHHR, KOTOPBIC N0 CMOCOGY NONYEHHA 3aTOTOBOK H3Le-
MMl noapasfenaioT Ha aedopMupyemete W nuredinsle. dedopMupyemsie
CMAaBb! PA3ACNAOT Ha CAABLI YNPOYHAEMBIC H HEYNPOUHAEMbIE TepPMUUe-
cKoit 06paboTKOH.

HauGonpiiiee PacnpocTpaHerHe MOAYUHAH YIPOUHAEMSIE CTUIABbI KO-
pamomitbl. Ony Mapkupytotes Gyksok JI, nocie KoTopoi cTOHT uMbpa,
0003Ha4aI01As YCNOBHEI HOMED crutaBa.

JluteiiHple cnnapsl (CHNYMuHL) 0GO3HAYAIOT GkaaMu AJl v wndpof,
VKa3bIBAIOWEH HOME CILIaBa.

B MaWIMHOCTPOSHIH B OCHOBHOM TIPHMEHSIOT CIUTaBE] Markud ¢ Al, Mn,
Zn, o6naaalompe Manoii HOTHOCTBID.

Jhwreiitble MarHuersle Cnasbl obo3nadatoT Gyksamu MJL, a nedopmn-
pyemsie ~ MA. Lndpur 0GosHauaioT ycnoBrbill Homep no MOCT 14957-76.
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Jina MarHHeBBIX CIUTABOB XapaKTepHbl HH3KaA MPOYHOCTh W MUIACTHY-
HOCTb, I03TOMY OHH NIPHMEHSIOTCA JifIs MANIOHATPYKEHHBIX JeTanei.

Bonpockl Ans CAMOKOHTPONR

1. Kaxumn ceoficTsamMy 06Manalot amoMHHueBble CINaBbl THHA AM, ¥
AM;?

2. Kakoii Tepmuveckoii 06paboTke HOABEPralOT ATIOMUHHEBHIE CATABHI?

3. KakHe crnasbl HasbIBAKOT CislyMiHamu? HasoBHTe 0GNACTs MX npuMe-
HEHHS. B

4. Kaxnmu cBoicTeamu oGnagaet cnnas MIT 107

2.6. MaTepHaubl ¢ BLICOKOI YAebHOM IPOYHOCTLIO

CryneHt fomken

INATE:

—  CIPYKTYpY H CBOMCTBA THTAHOBBIX CIUTABOB, HX MapKHPOBKY;
—  0COGEHHOCTH TepMUYEcKOH 06paGoTKI TUTAHOBBIX CTUTABOB;
—  CIPYKTYpY M CBOHCTBA GEpPH/IHEBLIX CIUIAROB.

Jureparypa: J1-2, c. 104...105.

MeTtoauyecKHe yKasaHus

O THTAHOBBIX CMMaBaX [OBOPAT: Nerkye, Kak ATOMHHMUI, K TPOYHLIE,
kak crans. THTAHOBhIE CAMABLI NPUMEPHO B 2,5 pa3a mpouHee AIOPAMOMH-
Hits. 1o NPOYHOCTH # JKAPONIPOUHOCTH THTAHOBLIE CTINABbl GIM3KH K CTanM,
NO3TOMY 3aMeHa HEPXKABEIOWIEH CTaNnM THTAHOBBIMH CIUiaBaMK AaeT 6omb-
1WOJ BLIUIPHILI B MAcce KOHCTpYKiuy, HLIMPOKO APUMEHAETCA B CAMONETO-
CTPOCHHUH, pakeTocTpoeHuH. CrimaBbl THTaHa obosHauawoTcs Oyxsamn BT,
TOC/E KOTOPBIX CTABAT YCNOBHBIA HoMep cinasa no FOCT 19807-74.

Bonpocki ANA CAMOKOHTPOJIA

Pacmudpyiite mapky crnasa BT-67
2. Tlepeyncaute OCHOBHBIE CBOHCTBA GePHITHEBLIX M THTAHOBBIX CITABOB.

2.7. MaTepHabl, YCTONYHBBIE K BO3ACHCTBHIO TEMUEPATYPbI
1 paGoueii cpesl

CTyneHT RODKEH

IHATH:

—  0COGERHOCTH IPOLECCOB KOPPOIHH;

~  OcHOBHbBIE CTOCODH 3aWATL fetanell MAUMH ¥ KOHCTPYKUMH oT
KOPPO3HH;
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—  OCOGEHHOCTH XWMHYECKOTO COCTaBA H CBOWCTB KOPPO3HOHHO-
CTONKHX MaTepHanoB;

~ TIOHSTHA H KPHTEPUH XapoCTORKOCTH U XKapONPOYHOCTH MaTepua-
710B.

Jlutepatypa: JI-2, ¢. 88...93.

MeToauuecKue yKazanHa

BblenuTe BHIbI KOPPO3MH B 3aBHCHMOCTH OT AEfiCTBUA KOPPO3HORHBIX
CPEACTE, CYIHOCTH NPOLECCOB JAEKTPOXHMHHEECKOTO, XHMUYECKOro paspy-
LIERHA METAIOB, METOIb! GOpLOHI ¢ KOppo3neii.

Baxso 3HATE M YMETh WCTIONb30BATh HA NPAKTHKE METOAbI GOPEGEH! ©
KOPpO3Hei, yMETh SKOHOMHO PACXOAOBATH IOPOrHE MATepHasIbl AHTHKOPPO-
3MOHHDBIX TIOKPLITHIA. 3

VsicruTe, 9T0 OCOOLIMH XHMHYECKMMH CBOACTBAMH 0GNIAfalOT Hepia-
BEIOLIWE, XKaPOCTOHKNE H HKAPONPOUHKE CTANH.

Hepxapelollye cTam NPOTHBOCTOST 31eKTPOXHMUHECKOH KOPPO3HI,

Japocrofikie Cnnasel CNOCOGHLI CONPOTHBNATECS OKHCIEHHIO H 00pa-
30B2HHKO OKAIHBI NPH BBICOKAX TeMnepatypax (700...1250°C).

Kaponpouneie cTanu cnocoGHBI TIPOTHBOCTOATh MEXAHHUECKHM Ha-
Tpy3Kkam Npk BHICOKHX TeMIiepaTypax (400...850°C).

Bonpocs A1 cAMOKOHTPOJIS

HasoBuTe MapkH HepxaBeroHx cTanei.

Ha30BsuTe MapKH XapoTiPOUHBIX H JKAPOCTORKHX CTAlTeH.

Yro Takoe kopposua?

YeM OTNHYAETCS XHMHYECKAS KOPPO3HA OT SIEKTPOXHUMHYECKOR?

RS

N

2.8. HemeTa/THIeCKHE MATEPHAIBI

CTyneHT ROMKEH

HMETE TpecTaBeHHe:

~ 0 pa3sHOBHIHOCTAX HEMETAMIMYECKUX MATEPHAIOB;

~ 0 CBOHCTBAX HEMETAIHMECKHX MATEPHANOB;

— O MEPCTIEKTHBAX KX NPUMEHEHHA B TEXHHKE;

3HATH:

— OCHOBHBIE BUAbI 1 CBOJCTBA HEMETANIMUECKMX MATepHAlIOB, NpH-
MEHAEMBIX B [IPOMBIMITICHHOCTH.

Jureparypa: JI-2, c. 117...124,
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Pazzed 3. Marepuasi ¢ 0coOLIME HIAYECKHMHE CBOHCTBAME
3.1, Marepnaasi ¢ 0cobLIME MATHHTHBIME CBOHCTBAMHI

CryaenT f0mKeH

IHATE:

—  KnaccH(MKAUMIO MATEPHAIOB N0 MArHUTHBIM XapaKTEPHCTHKAM H
cBoftcTBamM;

~  KaccHMKALMO, XAPAKTEPHCTHKH, OCHOBHbIC TPeGOBAHHA W Map-
KHPOBKY MATHHTO-TBEP/IX MATEPHANIOB;
MPHHLEIE NOAGOPA MATEPHANOB C MATHUTHBIMU CBOMCTBAMH.

Jlu'repa'rypa J1-2,¢.94.

Metoueckne yRasanns

Mayuure oflime CRe/ICHHS O MarHHTHBIX CBOJiCTBax marepuanos. Cne-
JyeT HMETh B BHILY, YTO B KA4ecTBE MATHMTHBIX MATEPHANOB TEXHHYECKOS
JHAYEHHe HMeeT (JEPPOMArHHTHBIC BEeCTBA W (eppHMarHUTHBIE XHMHYE~
ckue anemenTs! (depputsr). [pn HaMarHHYHBAHHH QEPPOMArHHTHBIX MaTe-
PHANIOB HAGMIOAAIOTCA HIMEHEHHA HX NHHEHHBIX pasmepos. M3 Tpex ocHOB-
HBIX (peppoMarHuTHbIX anemenToB (Fi, Ni, Co) HauGombimm u3MeHeHHeM
JHHEIHBIX pasMepoB o61aaeT HUKeNb,

PasGeputeck ¢ kraccHuKaumeli MArHHTHBIX MATEPHATOB U O6NacTbIO
HX NPHMEHEHHSA.

Bonpocs! 15t CAMOKOHTPONS

1. Kakne MarHMTHbE MaTepuasbl OTHOCATCA K MaruuTomarkum? e onu
ucrons3yrores?
2. [JlaiiTe XapakTepHCTHKY MArHHTOTBEPALIM MaTepHanam.

3.2. Marepnaasbl ¢ 0c0GBIMH TEILIOBLIMH CBOICTBAMM

Crynent nomxen

IHATH:

— KJIACCH(HKALIMIO, MAPKHPOBKY H CBOFICTBA MATEPHANIOR C 3AJAHHBIM
KOIPHIHERTOM NTHHEHHOrO PACIIMPEHHA, C 3A1aHHBIM TEMIePaTypPHBIM
K03)PHUHEHTOM MOY/IS YIPYTOCTH.

Jlureparypa: JI-3, c. 437...439.
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Meromnueckne ykasaHns

CnnaaMy ¢ 327aKHbIM TEMIEPATYPHBIM KOIBDHIMEHTOM THReHHOrO
pacumpenna (TKJIP) Ha3piBatoTCH €Nasl, COXpaHMOWUE B HHTEpBane
TEMNepaTyp MPakTHueCKH NOCTOAHKLIT CBOH obbeM. K HuM oTHOCATCA
cnnasbl Ha ocHoBe Fe — Ni, nmelottie aycTeHuTHYIO CTpYKTYpY. YACHHTE
o6nacTb IPUMEREHH CILTIABOB ¢ MUHHMATBHBIM, HU3KUM | cpeiHim TKIIP,

Bonpocs! /1A cCAMOKORTpOAS

Tae ucnonssyiotes cniasbt ¢ 3axakHbM TKIJIP?
Paciudpyiite cnnas 29HK.

TpuseanTe MapKy CILIABA TUMA KHHBAPY.

[ne ucnoms3yioTcs NHKBapHLIE CIlaBLI?

Fal ol

3.3. MaTepHasi ¢ 0coGbIMH JICKTPHISCKHMN CBOCTBAME

CTyReHT fomkeH

3nATH:

~  KIaccHdHKanMIo MAaTEPRANOB 10 HX SNIEKTPONPOBOZHOCTH;

—  BIMAHME TEXHOMOTMYECKMX M IKCINYATAUMOHHBIX APAMETPOB Ha
CBOWCTBA NPOBOHUKOBBIX H NIOAYNPOBOAHUKOBbIX MATEPHANIOR;

—  METANNbl 1 CIaBbl BLICOKOH MPOBOANMOCTH;

—  CIUIaBLI ¢ NOBBILICHHBIM JNEKTPHHECKUM conpcrrumlenuem
GBOHCTBA INDMEKTPHKOB, HX KIACCHOHKALINIO.

Jlﬂ'repa'rypa' J1-3, c. 440...462.

Metonuyeckue ykasanus

HayunTe 37eKTpUUECKUe CBONCTEA NPOBOHUKOBLIX U MONYNPOBOMHH-
KOBbIX MAaTepHANOB, UX CTPOEHHE, METOAbI NOYYECHHRA, ETHPOBAHHE, METO-
Abl NONYHEHNS P — N NEPEXOJIOB.

O3HAaKOMBTECh € HasHawedeM M knacchuKamuesi AMINEKTPHIECKHX
MaTepHanoB.

Bonpocs! A CAMOKOHTPOIA

1. Knaccnduxalus IPOBOAHHKOBEIX MAaTEPHANOB.

2. Kakue napameTpbl XapakTepH3YIOT CBOICTBA MPOBOAHMKOBEIX MaTe-
puanos?

3. YTO OTHOCHTCA K MaTephalaM BbICOKOH MPOBOAMMOCTH?

4. Kaxue BHABI TONYTPOBOAHMKOBBIX MATEPHANIO8 MPHMCHAIOTCA B aBTO-
TPaKTOPOCTPOEHHK? -
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Pazjen 4. MHCTpyMenTaIbHETe CTAIR
4.1, Marepuanst ais PERYUIHY H HIMEPHTEALHEIX HHCTPYMEHTOB

Cryzaent nomxen

IHATH:

= UCHOBHbIE CBOFICTBA, KOTOPhIMH AOMKeH oGiafaTs MarepHan as
PEKYILHX HHCTPYMEHTOB;

= YC/0BHs paboTh! HHCTPYMEHTOB;

= KnaccH(uKauitio HHCTPYMeHTanbHbIX CTanei, MapKH, cocTas;

~  CHCHCHHBIE TBEP/IBIC CILIABKI 1 061ACTE HX NPUMEHEHHS;

~  CBEPXTBEPAbIC MAaTePHANbI H OBNACTE HX NIPHMEHEHHS;

—  MPHHUMIB! NOAGOPA MATEPHANIOB /U1 PEXYILAX H H3MEPHTENBHbIX
HHCTPYMEHTOB.

Jlureparypa: Ji-1, c. 33; J1-2, c. 82...84; J1-3, c. 86...88.

Meroanueckne yxasanns

Crann npuMenseMbie 1% HIroToBeHMs HHCTPYMEHTOB, JIOJKHBI 061a-
AT, MOBLILICHHON TBEPAOCTHIO, NPOYHOCTLIO, HIHOCOCTORKOCTSIO, TeMIo-
CTOHKOCTBIO, 3aKATHBAEMOCTBIO H IPOKATHBAEMOCTHIO,

TaepaocTs sensercs paxHeiiumm (aktopom wis onpegenenus pexy-
UIHX CBOHCTB HHCTPYMEHTANBHOrO MaTepHana.

Jins pexyumx MHCTpyMeHToB NPHMEHSIOTCS CTAH, HMEIOIHe HanGo-
JIe€ BLICOKYIO TBEPOCTS M TEIIOCTONKOCTS, JUIS HIMEPHTEMbHBIX HHCTPY-
MEHTOR — BBICOKYIO H3HOCOCTONKOCTS,

VINICPOAHCTLIE MHCTDYMEHTANBHEE CTATH OTAMAIOTCH HEBBICOKHMH
Teniocrolikoctrio (180...220°C) u MPOKATHBACMOCTBIO, CKIOHHOCTHIO K
OGPA30BAHHIO IAKANOUHBIX TPEIIMH 1 KOPOBIEHIO, Otin NIPHMEHAIOTCH 118
PYUHBIX HIH CTAHOUHBIX HHCTPYMEHTOB, PaGOTAIOLINX ¢ HEBHICOKOF CcKopo-
CTBIO PE3aHMA.

JlernpoBaHLie HHCTPYMEHTAIIEHbE CTATH [0 CPABHEHMIO € YI/IepojH-
CTLIMH, OTAMYAIOTCS Gonbliel HIHOCOCTONKOCTHIO, NPOKATHBAEMOCTRIO H
MeHbLUEH YYBCTBHTENLHOCTBIO K nieperpesy. Buinuuwinte B koHcnekt Mapxy
YIIICPOAMCTBIX H NErHPOBAHHBIX HHCTPYMEHTANBHLIX CTaleil,

Tpn usysennn Guictpopexynmx craneil, npexe Beero, BRNHNTE B
KOHCHEKT WX MADKH # Coctas. HykHO 3HaTh, uTO GhicTpopexyimme cramu
MAPKHPYIOT 110 OCHOBHOMY JIETHPYIOUIEMY SEMEHTY — Bonbgpamy. Hanpu-
Mep, B Mapke P18 undipa nokassisaer ero npouentroe coaepxkanue. Havep-
THTE B KOHCTIEKT rpaduk Tepmuteckoit o6paboTki BricTpopexkyweil cramm u
pasbepiTe OTAE/LHbIE OMEpaLIK MpoLecca.
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OGpatiTe BHUMAHHE, YTO MPH OTMYCKE B STHX CTAISX B [POTHBONO-
JIOKHOCTH JIPYTHM CTAIAM NPOHCXOMIT HE CHIDKEHHE TBEPAOCTH, 4 ee 10~
phienne. EC/i NpasiiIbHO NPOBECTH TEPMHUECKYIO 00paboTKy, TO BO Bpe-
M# paGOTHI TBEPAOCTL HHCTPYMEHTA HauiHaeT nanaTs Baiwe 600°C.

TlopoumkoBoH MeTamiypriseil WiH METaIIoKepaMHKOl HAILIBAIOT 1PO-
1ecc M3TOTOBNEHNS H3ZENHii MyTeM TPeccoBaHUS HX M3 MOPOUIKOB MeTai-
JIOB H HEMETALIOR C NIOCE/YIONIHM CrIeKaHHEM.

OAHBKO, ue’mmoxcpammecxue TBEP/ibie CrAABLL OGR&IIHIOT NOBbI-
LICHHOH XPYNKOCTBIO U Ae(HUHTHOCTEIO B BHAY HATHYHA B HIX BONb(pa-
Ma, THTaHa H KkoGansTa. MetamiokepaMHyeckne TBEp/Ible CrIaBbl BhIYC-
KAIOTCA B BUJE PA3THYHBIX NACTHH, KOTOPBIE CHYXKAT JUIN OCHALICHHR HH-
CTPYMEHTOB.

nPOMblll.IJICRHOCTbKl BBIMYCKAOTCA TPH THNA MCTWOKEPBMH‘ICCK"X
cnnaBoB: a) oaHokapGuambie crurasbl, mapkn BK2, BK3M, BK4, BK4B,
BK6, BK6B, BKS, BK8B, BK10, BK15, BK20, BK25, BK30; 6) asyxkap-
6unusie cnnassl, mapkit T3IOK4, T15K6, TI14K8, TSK10; 8) Tpexkapbuanbie
cnnassi, Mapki TT7K12, TT7K15, TT8K6, TT20K9 u apyrue.

MBHKpPOCTPYKTYpA CTUIABOB TEPBOi rPYNINb COCTOMT M3 3epeH Kapouia
BoiB(pama, cuemMeHTHpOBAHHKIX KkoGankToM. Hanpumep, cnnas BKS co-
aepiut 8% kobankta n 92% kapbuna Bonbdpama. Crinassi 310l rpynnbl
NPUMEHSIOTCA JUTA OCHALICHMS Pe3lloB i IPYIHX MeTan006pabaThiBaionx
HHCTPYMEHTOB, NP 00paboTKe YyryHa, UBETHBIX METALIOB H HEMETAMLIHYe-
CKHX MATEPHANIOB, @ TAKKE /1A OCHALICHHA BOIOYHALHOIO H LITAMIIOBOYHO-
O HHCTPYMEHTOB.

Ilpn yBenHYeHHH COJEPKAHUA KOOA1HTA B 3THX CIUIABAX MOBILACTCH
CONPOTHBIIAEMOCTS YAAPAM H TIACTHAHOL ib.

MBHKPOCTPYKTYpA CIIABOB BTOPOH IPYNMbl COCTOHT H3 3€PEH THEPJOTO
pacTBopa KapOuia Bonb(pama. B kapGuie THTaHa H H3OBITOMHBIX 3epeH
kapbnzaa BoMb(pama, CLEMEHTHPOBAHHBIX KOGAILTOM, HIl TONBKO H3 3epeH
TBEpIOro pacteopa kapOuwia Bonbpama B kapOuae THTAHA, CLEMEHTHPO-
BaHHbIX KoOaskTOM: Hanpumep, ciuias T15K6 coxepxut 6% kobansra, 15%
kapGnaa, ocransHoe kapoua Bombppama.

Crnasbl 3108 rpynibi UCHOAB3YIOTCS B OCHOBHOM JUIA OCHAUICHHA Me-
TANIOPEAKYLUIHX HHCTPYMCHTOB nipy 06paboTke cTanm.

MBHKpOCTPYKTYpa TpeTheif TPyl COCTOMT U3 3EPEH TBEPAOrO pacTBO-
pa kapbuia THTaHa, KapGHAa TaHTAIA, Kapouaa BONbGPaMa i H3GBITOTHBIX
3epen KapOuaa BONb(GPAMA, CHEMEHTHPOBAHHBIX KODATBTOM.

Hanpumep, B coctan Mapkn TT7K12 sxonsr: kobansta 12%, kapbuna
TuTana 7%, kapbuaa TanTana — okosio 3%, octansHoe — kapGua Bosbhpama.
DTOT CrNaB NPUMEHAETCA JNIA THKEIONO YEPHOBOrO (Ppe3epoBaHis yriepo-
JMCTBIX H NIErHPOBAHHBIX CTasiei. 10 CPaBHEHMIO C HHCTPYMEHTOM H3 GbicT-
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POPEKYUIEH CTAA MO3BONAET NOBLILIATL CKOPOCTD PE3AHUS HE MEHEE uem B
2 pasa. CreRyeT HMETb B BHJY, 4TO JIHThIC TREAbIE CTLIABHE COPMANTEN 1K~
POKO MPHMEHAIOTCH DK PeMONHTe AeTanelt aBTOMOGHIIEH, HanpiMep liecTe-
PeH, KyNIAUKOB, PACPEIEATEALHOTO BANa, BHIOK NEPEKTIOUEHAs Niepeaay,

B uensx akoHOMMM ZeHUNTHBIX TBEPABIX CIIABOB [T OCHALIGHHS pe-
HKYUWHUX HHCTPYMEHTOB, HCIONBYEMBIX MPH YMCTOBOH 0BpaGoTke M Ges-
YAapHOK Harpyske, APUMEHAIOT MUHEPANOKEPAMHYECKHE MATEDHATEL i
MaTepHanbl He CONEPKAT ACPNUUTHBIX HEMEHTOB, 3HAYUTENLHO ACWEBNe
TBEPALIX CMAABOR M_H3TOTOBANIOTCH METONOM NIOPOLIKOBOH METAITYpPrHH
43 NOPOLIKOB €CTECTBEHHBIX MATEPUANIOB HITH CHHTENPOBAHHEIX BELIECTE.
MHHepANOKepaMUYiecKHe MaTEPHANI OTIHYAIOTCA OWeHb BLICOKO! Kkpac-
HOCTOHKOCTBIO (R0 1200° 1 BoilNe), TBEPAOCTHIO (HEMHOTHM MEHbLUe an-
Masa), HEOKHCIAEMOCTEIO, HO HE BLUIEPKHBAIOT /Ke HEGOMLUIMX yaap-
HBIX HaTPy30K.

PaGoTa ¢ ynapamu, BHGpaLMAMH 1 HepaBHOMEPHbIM NPHITYCKOM MOXET
TPHBECTH & BLIKPALLMBAHHIO Pexcylitefi KPOMKH Pe3na H Qake paspyllerrIo
TINACTHHKH.

MHHepanoKepaMiyecKe TIACTHHKH B OCHOBHOM HCTIONB3YIOTCA NpH
uHcToBOH obpaGoTke 1 Gesynaproil Harpyske.

Bonpocs1 aas camokomTpost

1. Kak MapkupyioTCs yriepoImuCTEIe HHCTPYMEHTAMbHBIE CTANK? ‘

2. VKaKWTe JIOCTOMHCTBA H HENOCTATKH YFNEPOAHCTHIX MHCTPYMEHTANE-
HbIX cTaNnel?

3. Kakas crans Hasbiaetcs GeIcTpopexywwii? Mpuseaure npUMepsl NpU-
MeHeHHA BbicTpopexcyleii cTamy.

4. Jlas o6paboTkn Kakux MaTepuanos BPHMEHAIOT TBEPALIE CINABb THNOB
TK n BK?

5. Kak noapaszensior Teepabie cniassl 1o €nocoBy ux nomyyenns?

4.2. Cranu puts mcTpymenToB o6paboTin MeTamion JAaBAEHHEM

Crynent somier

3HATL:

~  OCHOBHbIE CBOICTBA CTaneil JUif WUTAMIIOB M APYTHX MHCTPYMEHTOB
XOIOnHO#H 06paboTkn napneHNeM;

= knaccuukaumio, o6o3HaueRHe, COCTAB M OCHOBHBIE CBOHCTBA CTa-
neit 1is 06paboTky MeTanoR AaBeHHEM;

= T'PHHIMNLI NOAGOpA MATEPHANOB AN MHCTPYMeHTOB ofpaGoTkn
METANNOB aBICHHEM.

Jlureparypa: JI-2, c. 85...86.
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MeToanyeckue yKa3aHUA

Y3 cneunaibHbIX WTAMIOBBIX CTaNel WITOTOBMAIOT HHCTPYMEHTHL AN
0BpaboTKY METALIOB AaBNEHAEM (LITAMRbI, IYaHCOHB], MATPHLL U T.A.).

Crany Ans IITAMROB XONOAHOH 0BpaboTkN AaBleHHeM AOIKHLI 00Ma-
22Tk BHICOKMMH H3HOCOCTOHKOCTLIO M MOBEPXHOCTHOH TBEPAOCTBIO, NPOY-
HOCTBIO H BA3KOCTBIO, CONPOTHANATECA ledopmanuam. [ina wraMnos rops-
4ero NeOPMUPOBAHHS, KPOME NEPEUUCIEHHBIX BBILUE CBOWCTB, JODKHBI
0ofn1azaTh XapoIPOUHOCTHIO, TENNOCTORKOCTHIO, TEMIOTIPOBOAHOCTEEO.

BBINHWHTE B KOHCIIEKT MapKH CTanel Ak H3TOTOBAEHNS INTAMNIOB XO-
TIOAHOTO, ropadero AeopMUPOBaHHA, MAPRM CTanedl ANd WITOTOBACHHA
MITAMIOB, HCMbITHIBAIOWAX Y/APHble Harpy3kd (HampuMep, KOBOUHLIX),
npecc-popM AN THTHA METAIIOB C BLICOKHMH TEMITEPATYPaMH MUTABICHNA.

Bonpocel U151 €aMOKOHTPOAH

Pacumppyiite Mapkn crameit 9XC, X12M, 5XHM, 5XHT, 4XB2C,
X18MO. K

Pasnen 5. IlopomikoBsIe H KOMIOIHIHOHKBIC MATEPHATILE

5.1. TIopoumIKoBbIE MATEPHAIIBI

CTyaeHT A0MmkeH

HMMETh [peaCcTABIEHHE:

— 0 METOJ(AX NOMYYEHUA H3AENHH W3 NOPOLLKOE; .
— 06 0cODEHHOCTAX ROPOLKOBBIX MATePHANos;

3HATH:

—  CBOWCTBA H IPUMEHEHIE IOPOLUKOBBIX MATEPHANOB.
Jiurepatypa: JI-2, ¢. 109...112.

MeToanuecKue YKa3anus

VACHHTE CTIOCOObL H3FOTOBAEHNS NOPOLIKOB, NOATOTOBKH NMOPOLIKOB K
OPMHPOBaHINO, GOPMHPOBANHA (TIPECCOBAHNA), PEXHMBI CIIEKAHUA B Ha-
rpeBaTeNbHBIX 1€YaX, NOCAEAYIOUIME MEPOTIPHATHA 110 NIPHIAKHIO H3LEIHAM
BBICOKHX MEXAHHUYECKHX W TEXHOMOTHHECKUX CBOHCTB, MOBBIEHHSA TOYHO-
CTH Pa3MEPOB.

Fi3yuiTe TEXHONOTHIO MTOTORMICHHA KOHCTPYKUWOHHBIX, aHTH(HPHKLIA-
OHKbIX, PPUKLIMOHHBIX, BUIBTPYIOLIMX MATEPHATIOB.
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Bonpocst s caMoKORTpoOs

M3 KakHX STANoB COCTOMT TEXHOOTHA NONYHEHHS NIOPOIIKOBBIX MaTe-
puanos?

Kak knaccH(HUHPYIOT NOPOLIKOBbIE MaTEPHANE! 110 HA3HAYCHHIO?

B vewm 3aK/ONalOTCA MpeHMYIIECTBA NOPOUIKOBLIX KOHCTPYKUMOHHBIX
MATEPHAIOB 110 CPABHEHHMIO € OOBIYHBIMH?

Kak noapasaensiorcs (puKuMOHHbIe MOPOUIKOBbIE MATEPHATE! B 3aBH-
CHMOCTH OT METALTHYECKOH OCHOBLI?

Yem nopreTie QLTSI MYILe 0GBMHBIX?

5.2, KoMIO3MUMONHBIE MATEPHANL
Crynenr nomken
IHATH:
~  KAACCH(HMKAUMIO M OCHOBHBIE XAPAKTEPHCTHKM KOMIOIHLIMOHHBIX

MaTepHanos.
Jlureparypa: J1-2, ¢. 114...116.

Meroputieckue ykasanus

CoBpemenHas TeXiHKa HYKIGETCA B MATEPHANAX, HANEAHO PABOTAIO-

LUHX B CAOKHOM KOMOHHALIH CHIOBLIX M TeMIepaTypHBIX nonei, nox aefi-
CTBHEM arpecCHBHBIX CPEAl, HINYHEHWil, riyGOKOrO BAKYyMa M BBICOKHX
nasnenuit. Takum TpeGOBAHMAM OTBEYAIOT cospeuemme KOMIO3IHUHOHHbIE
(KM) mareprais! (KOMIOIHTEI).

H3yunre cTpOCHHE KOMNIOIHTOB — MATPHLb! H YNPOYHSIONIAE HATIONHH-

TENH, AMCNEPCHO-YIPOYHEHHBIE W BOJOKHHCTbIE KOMNOIMLMOHHBIC MaTe-
PHabi, HX OGHACTD NIPHMEHEHNA.

L F o )

Bonpocs! u1st caMOKOHTPOAS

Tlepeuncinre 0618CTH NPUMEHEHIS KOMNIOINTOB,
Pacekaxire 0 CTPOCHUH KOMNOINTOB.

Kaxasa marpuua y komnosutos Tuna MKM u [TKM?
Kaxoii marepnan obosnauaior Gyksamu CAI?

Kax nonyaior BOOKHHCTbIE METANTHYECKHE KOMNOSHTHI?
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Pasnen 6. OcnosHble criocobbi 06paboTKH MaTePHATOB
6.1. JInreiinoe NpoH3BOACTBO

Crynenr jlomxken

HMETH NpeACTABAEHHE;

— O npouecce Noly eHHA OTIHBKH;

—~ 0 npouecce HIroToBACH!A GOPM HA MALIHHAX;

— 0 MEPONPHATHAX 10 OXPAHE OKPYHKAIOLILH Cpe/ibl;
IHATE

~  Ha3sHAYeHHE H CYLIHOCTD AUTEHOro NpoMIBONCTBA;
~  nwuTeliHyio GopMy | ee IMeMEeHTHI;

~  0coBeHHOCTH 3anHBKH GOPM METANIOM.
Jlurepatypa: J1-3, c. 146...154.

Meroauueckne ykasanus

O3HAKOMETECH ¢ CYUIHOCTBIO NHTEHHOrO MPOMIBOACTEA, OCHOBHLIMH
onepauMAMU 1A NOAYHEHNA JeTanedl NyTem 3IHBA PaCTUIABNEHHOIO Me-
‘Taiia B autelinbie GopMbl,

VACHHTE PasHOBHIHOCTH COCTABOB (JOPMOBOMHBIX i CTEPIKHEBBIX CMe-
ceil, ofpatus BHMMAlHe Ha GHICTPOTBEP/ICIOMHE CMECH € KHMIKHM CTEKNOM,
KOTOpbIE 3aTBEP/CBAIOT IPH ITPOAYBKE HX YIIEKHCITLIM TA30M HIH BBIAEPK-
Ke Ha BO/lyXe, NPHMeHEHHeM (JOPMOBONHBIX cMecel], HAXOAAUIMXCH B Kill-
KOTIOZIBHKHOM COCTORHMNH.

Msyunre nocnesiosatentHocTs onepausit nosyyenus Gopm n3 popmo-
BouHBIX cMecelt. Haubonbiuee sBHuManue yieanTe GOPMOBKE B ABYX Onokax
Ha pasbeMHOl MOJIE/TH, KaK HanBosnee WHPOKO NpHMEHSEMORt.

O3HAKOMBTECH C YCTPOFiCTBOM i PaGoToll NIABHIBHLIX arperaros.

PazGepute NMTHHKOBYIO CHCTEMY: KaK NPOHIBOAMTCA 3anupka Gopm
KHIKHM METAILIOM, BhiGHBKA CTpXKHEll, 0YHCTKA OTIHBOK.

3anuwuTe B KOHCHEKT BMAB! JHTeHOro Gpaka, cnocobbl ero npey-
TPEAACHHA.

(O3HAKOMBETECH C COBPEMEHHBIMH IIPOTPECCHBHEIMH TEXHOIOPHYECKHMH
NPOLECCAMM JINTEHHOTO NPOM3BOACTBA, OCHOBHBIMU MEPONPUSTHUAMK N0
TexHuke 6e30NACHOCTH H OXpake OKPYKAIOLEH Cpe/bl.

Bonpocst LR CAMOKOHTPOAS

1. HasoBiTe MapKH CIUIABOB HYePHBIX H LBETHLIX METAILIOB, IPHMEHACMBIX
HPH PON3BOJCTEE OTIWBOK B CEMLCKOXO3ATICTBEHHOM MAIMHOCTpOE-
HHH.
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Kakue npUMEHSIOTCS cnocoGb noJyueHHs OTIHBOK?

TepesucnuTe eMeRTb! INTEHHON HOpMBL.

VKaKHTE METO/Ibl OATOTOBKH (POPMOBOUHBIX H CTEPIKHEBLIX cMeceli.
Ha3joBrTe 31eMeHTbI INTHUKOBOH CHCTEMBL.

TlepeyncHTe OCHOBHbIE MePhI NPeynpeskiaeHHs Gpaka B OTIHBKAX.

P i 88D

6.2. OGpaboTka MeTALIOB JaBAEHHEM

CryneuT fomkes

HMETH NpeAcTaBiIeHe:

~ 0 cymHoCTH 06patOTKH METANLIOB 1aBNCHHEM;

~ o rexnike GesonacHocTy M noxapuoli GesonacHocTn npu o6pador-
Ke METauIon AaB/IeHHeM;

IHATH:

~  onpenenciue AeOPMALIH 1 ee BUIIbI;

~  TEXHHKO-IKOHOMHYECKHE M0Ka3aTe/ii NPUMEHEHHS PALTHIHBIX Bii-
7108 0GpaGOTKH META/IOB JaBNeHHEM.

Jlurepartypa: JI-3, c. 159...169.

Meroauteckne yKajanus

TlpH M3yueHHH 3TOFO pasfena BCNOMHHTE HIH TIOBTOPHTE TIOHATHS yii-
pyroil u naacTHueckoii xepopMalmi, HIMEHESHNS B CTPYKType, CBOHCTBAX
Metamios npu obpabotke Aarnenuem. Mcrmonb3ys AMarpammy JKeneso-
YTAEPOZ, HAYWHTECH ONPEJENATh TEMNEpATYPhl HAYANd W KOHUA ropsauchi
0BpaboTKH NaBNeHHeM IR YINEPOAHCTHIX cTanel. OTMETbTe BAHAHHE XH-
MMYECKOTO COCTABA, TEMNEPATYPHOIO MHTEpBANa, YCHITHA Aedopmauni Ha
NAGCTHIHOCTL METAUIOB M CruiaBoB. Msyuute sekTpuyecKHe, KaMepHbie 0
ApyrHe neus, HX NPEeHMyLIeCTBa H HEI0CTATKH, METOIbl 3ALIMTBI METALIOB
OT OKHCICHHS 1 00e3yT/epoXKHBAHNS.

H3ayunte CyIHOCTD NpoLecca NPOKaTKH, 00paTHB BHUMAHHE HA TaKHe
BBICOKONPOM3BOAMTENLHEIC METOAB! NMPOKATKH, KaK MPOAO/BHYIO, fone-
PpeUHyI0, MONepeyHO-BHHTOBYIO. 3aOMHHTE NPOGIIH COPTOBOTO NpoKaTa,
HX Jenenne Ha rpynnsi (hacoHHsle, CHEUHANLHbIE, NPOCTHIE) H N0 Ha3Ha-
yeHno (6MYeBOl, NeMeHbI, PeccOpHBIit W T. A.); BHIIEAHTE TOT NPOKAT,
KOTOpBIi NPHMEHAETCA B ABTOTPAKTOPHOM M CE/bCKOXO3ANHCTBEHHOM Ma-
UIHHOCTPOCHHH.

B npoueccaX BOAOYEHHS W NPECCOBAHMA YACHHTE BOIMOKHOCTH MOy~
4eHHA GONBUIONO PasHOOGPasHs MPOAYKIMH, HOBbIE KOHCTPYKUMH (uibep
(BONIOK), MX CMa3Ky, TEXHO/IOTHIO H OT/RKY FOTOBOH NPOLYKUHH.

BaXHO MOHATH CYUIHOCT MPOLECCOB, MPOHCXONAUX B MeTa/ie npu
PY4HOI H MAIIMHHOMN KOBKE, & TaKke WTAMNOBKe. 3aK/II04aeTCs OHA B H3Me-




image25.png
HEHUHM MHKDOCTDYKTYPBI U CBOTICTB 06paGaThiBacMOro MeTailia. B npouecce
KOBKH W LITAMAOBKM B METAUIe MOBBINIACTCA PEAE] TEKyMecTd, npeaen
NPOYHOCTH, TBEPAOCTS. ECIM KOBKA XapaKTepU3yeTea GOMBUINMU OTXOAAMK
or Macest enuTka (30-40%), TO WITAMAOBKA NO3BOAAET CHM3UTL OTXOABL B
JeCATKH Pas, a IITAMIIOBKA B 33KPLITEIX LITAMIIAX MOKET CUHTATLCA Besor-
xomnoil. Pasmalor 0GBeMHYIO W JICTOBYIO ITAMMOBKY METAILIA B Harpe-
TOM M XONOAKOM COCTORHHH. JIHCTOBAA LTAMTIOBKA B XONOAHOM COCTOSHIIH
NPOBOAWTCS IO TONUHHLI METaNna, paBHOro 6..10 mMM. JIns 1TaMIoBKK
NPHMEHSIOTCS MONIOTEI, KpYBOUIHMKbIE, MAPABAHYCCKIE W (PPUKLHOHHDIE
fIpecehi, FOPH3OHTANILHO-KOBOUHBIC MALIIMHbL, KDHBOLIHTHEIS KOBOYHO-
ITAMAOBOYHBIE TIPECCh, XOTOIHOBLICAROUHEIE ABTOMATHL H ip.

Bonpocs! AT CAMOKOHT OIS

-

Jlaiire KnaccHiKaUMio OCHOBHbIX BILIOB 06paGOTKH MeTamioB japfie-
HUEM H HX XaPaKTEPHCTHKY.

(DﬂKTOpbl, BJIMAIOUINE HA ONACTHYHOCTH Meranna.

B ueM 3ak/itouaeTcs CYLHOCTb rIpouecca BONOUEHHS?

Kakue W3eTus NOAYHAIOT MyTeM BonouenHs?

Tlepeuncnyte OCHOBHBIE OneEpaLit CBOBOLHOM KOBKH M NPHMEHSEMBIH .
RHCTPYMEHT. -

Rl ol

6.3. O6paboTKa METALIOB pe3aHneM

CTyAeHT AOMKEH

HMETB NpEICTABACHHE:

_  ompoecce pesaris W 06pa3oBaHik CTPYKKH,

IHATH:

~  knaccudukauuio u obuiee YCTPOACTBO METAIIOPEXKYIIHX CTaHKOS;

_  4aCTH H 3NEMEHTH! IPOXOIHON0 TOKAPHOTO pe3lia;

—  OCHOBHbIE PaGOTHI, BHNONHAEMBIE HA METATIOPEXKYLLHX CTaHKAX;

YMeTb:

_ pasnuare N0 BHEWHeMy BHAY TOKAHbIC Peilbl, IPOMSBORHTE 33
TOUKY Pe3UOB;

—  pacUIH(ppoBaTs Mapkh aGpa3uBHLIX UHCTPYMCHTOR;

— HOHMMATh KHHEMATHYECKHE CXEMbI TOKADHBIX, CBEPIHNBHBIX, dpe-
3EPHBIX, LNHPOBANLHBIX CTAHKOE;

—  yCTaHABUBATh HAZHAHERHLIE PEXUMBI PESAHIS.

Jlureparypa: JI-3, ¢. 262...377.
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Metoanyeckne yKasanus

Hcnonbays KHHEMATHUECKHE CXEMBI, HIYHHTE TeXHHKO-OKOHOMHUECKYIO
XApAaKTEPHCTHKY, OOllee YCTPOHCTBO OAHONO M3 CTAHKOB TOKAapHOM, caep-
JuIbHOl, (peseproit rpyni,

BakHo 3uaTh npuMeHseMbili HHCTpYMEHT, NpHCIOCOGAEHHA AAR Bbi-
TOJIHEHHA paboT 1o 06paboTKE METANIOB PeIaHHEM.

Yienute BHUMANHE TeXHHKe Ge30nacHoCTH, Npremam Gesonachoi pa-
(TR

Bonpocs! s caMOKOHTPOISE

1. VKakuTe HasHAYEHHE TOKAPHLIX CTAHKOB, HX Knaceudrxaiio.
TepesiiicanTe  THNOBBIE ONEpAUKH, BHMOMHAEMBIE HA TOKApHO-
BHHTOPE3HbIX CTAHKAX.

PacckakuTe 06 OCHOBHBIX MEXAlH3IMAX TOKAPHBIX CTAHKOB.

Kakute paGoTht BLUTONHAIOT Ha CRePIHIILHEIX, (Pe3epHBIX cTaHKaX?
Tepeuncinte ocHoBHBIE NpHCNIOCOGTEHHS, IPHMERSEMBIE /UIA 3aKper-
JeHus fieTanei H MHCTPYMEHTOB Ha CBEPIHILHAIX, (Pe3ePHBIX CTaHKax.

Ll o o

6.4. Tipoueccer GoPMHPOBANNS PAIHLEMHBIX It HEpaILeMHBIX
coenHennit

Crynent a0mken

IHATE:

= CYWHOCTb NONY4eHHs PATLEMHBIX H HEPATHeMHBIX CORIHHEHMIT;

~  TPpeGOBaHMA, NPETBARIAEMbIE K PATHeMHbIM H HEPATHEMHLIM CO-
CAMHEHHAM.

Jlureparypa: JI-3, ¢. 170...210, 251, 259...260.

Meroautieckne yrasanus

OHHM 3 OCHOBHBIX CTIOCOGOB MOMYHEHHA HEPATHEMHBIX COBHHEHHT
ABIAIOTCA CBApKa, NaAKa, KIernka, CKIeHBaHHe.

VACHNT, 4TO HEpasbeMHOE COSAHHEHHE NPH CBApKe A0CTHTACTCH 0bpa-
3OBAHMEM MEKATOMHLIX CBA3ell MyTeM MIACTHYECKOro JeqopMHpoBaHHS
I PACIUIABNIEHHA KPOMOK COCTHHAEMBIX AeTasei.

O3HaKOMBTECh TAKKE ¢ 0GO3HAYCHHEM HA YEPTEHKAX CBAPHBIX LIBOB
coeunenni no craunapry ECKJL

Cpes apyrx cnocoGor ayrosas caapka GyleT u B fansreliienm 3aHu-
MaTh BEAYIEE MECTO B PEMOHTE CelhCKOXO3AHCTBEHHON TeXHHKH, HA Ma-
UIHHOCTPOHTENBHBIX 38BO/IAX, B CTPOHTENLCTBE.




image27.jpeg
HeoOX0MMO OTMETHTB, HTO CBApKA TIO3BOASET IKOHOMHTH o1 30 10
50% merasna.

B ra3oBoil cBapke BbUICAHTE NONYUEHHE H CTPOEHHE CBAPOUHONO Mid-
Menn. M3yuute yeTpolicTBO 0GOpYAOBAHNS /UIA CBAPKH W Peskit, CriocoGhl
CBApKH.

Oco60e BHAMAHHE YAIeTHTe OOLIHM CBE/ICHHAM O TEXHIKE Ge30MacHOCTH.

Tpu M3yserun naiiky, Npexae BCEro, YCROHTE NPHHUATHANBHYIO pa3-
HHILY MeXLy CBapKot i naiikoii. Ipi naike AeTanu HarpeBaioTes TONLKO 10
TeMINepaTyphl [UIABNEHNS NPUTION, METAI feTalnell HAaXOJMTCH B TBEPAOM
COCTORHMH,

BhINHIUKTE B KOHCTIEKT MAPKH M COCTAB HU3KO- H BLICOKOTEMNEpATyp-
HBIX MPHNIOEB. 3ANOMKHTE HAIHAYCHHE (IIOCOB, 06ACTL NpHMEHEHIN Nafi-
KH PayIHIHbIMH PHIOAMH.

Bonpoest 4151 CAMOKOHTPOIS

1. Kakue cniocoBst ceapky HanGonee WHPOKO MPUMEHSAIOTCH 8 PEMOHTHOM
NPOHIBO/CTBE CENBCKOXOIMHCTREHHOM TEXHHKN?

2. @usnueckas CYIHOCTb CBAPKH [IABICHHEM H JaBJICHHCM.

3. Yro Takoe ceapusaemocTs? Kak BIHACT Ha Hee XHMIdecKii cocTas Ma-

TepHanos?

Ha3oBHTe OCHOBHOE 060pyY/0BAIIE, HHCTPYMEHT Ha NOCTY ra30CBaPKH.

Pacumdpyiite mapku npunoes [10C-92 n [IML954.

TMo Kakitm pH3HaKaM Knaccn(uuupyloTes Kien?

TlepeunciuTe OCHOBHBIE BIbI K/ICCB, PHMEHSEMBIX B NPOMBILLICHHO-

CTH.

ST S

6.5. TexHOJOrHYECKHE NPOECCh! MONYHeHHs 3ar0TOBOK W3
KOHCTPYKIHOHHLIX MaTepHaios. Popmoobpasosanne i
(opmonIMenenne 3aroTOBOK

CTynesT 10/mKeH

HMeTh NPEJCTABACHNE:

~ 0 BHAAX H CIIOCODAX HIrOTOB/CHHAA 3arOTOBOK;

=~ D BHﬁOpE BHJa 3ar0TOBOK B 32BUCHMOCTH OT THNA NPOU3BOACTEA;

JHATH:

~  OCHOBHbIE TPeGOBARMA, MPEABAB/IACMbIE K 3aT0TOBKAM;

~  onTUMANLHLE Crocobbi 0GPatoTKH 3ar0TOBOK;

~  cnocolbl HopMUPOBaHHS 3ar0TOBOK;

~  DpHHLMTB! BEIGOPA METO/A MOJIYHEHHA 3ArOTOBKH B 3aBHCHMOCTH
oT ee JopMbI, TOYHOCTH, PasMEPOB.

Jlureparypa: JI-3, ¢. 379...392.
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MeToausecke yKasanns

JU18 eAHHKYHOrO W OMBITHOTO MPOHIBOACTBA TEXHONOTHYECKHM AOKY-
MEHTOM, C MOMOLIBIO KOTOPOrO TEXHONOrHYECKHH MPOLec A0BOAHTCS A0
paboyero mecta, sBifeTCs MapiupyTHas kapra (no FOCT 3.1118-82), no-
TNOTHAEMAs HEPTEKOM ACTANH,

3aroroska (aeTans) B npouecce 06pabOTKH AOIKHA COXPAHATL 3aj1aH-
Hoe eif nonoKkerue.

Tlpunaniie 3aroToske TPEGYEMOro MONOMKEHMA OTHOCHTENBHO BhGpaH-
HO¥ CHCTEMbI KOOP/IMHAT HA3LIBASTCA Ga3HPOBAHIEM.

TOCT 21495-76 u I'OCT 3.1107-81 pernamentupyior Bonpock! 6asu-
poBanns, 0GosHauenus TexnHonornyecknx 6as, onop, 3MKUMHBIX yCTpOHCTB
H OTEPAIMOHHBIX ICKH3AX.

O3nakoMBTECh ¢ MPHIYCKAMH Ha 00paGOTKY pe3aHueM, METOAaMH HX.
onpeeneHus.

Mpunycki Ha oGpaloTky oTmMBok M3 wWyryHa onpeaensior no FOCT
2855-55, FOCT 7829-70, 'OCT 7062-79, na mramnosky — FOCT 7505-74.
Haskauenne npunyckos no Tabauiuam MOKHO NPOBECTH M0 M0GkIM cnipa-
BOYHHKAM TOKaps, OGMUIEMALIMHOCTPOHTENLHBIM CNIPABOYHMKAM, CTAH-
napTam.

Bonpocs! /115t caMOKOHTPOAS

1. Pacckaxute nNOCNENOBATENBHOCTL COCTABNEHHA TEXHONOMHYECKOrO
MPOLEcca HITOTORNCHHA AeTATH,

CcopmyaupyiiTe Tak HA3BIBACMOE NPABHIIO LIECTH TOYEK.

Hasxausre no cnpasouHbiM TabIMLIAM NPHMYCK HA YePHOBOE M YHCTO-
BO€ 00TaYMBaHNE HAPYKHON MOBEPXHOCTH BANa WIH NPOKATA AMAMET-
pom 60 mm npu anune 150 mMm. BoiGepute nyxkibili npokar no cras-

Aapry.

we

Mpimepusiii nepesiens pekomenayembix AaGopaToprbix pabor
MPAKTHYECKHX 3aHATHIT

Pasgen 1
JlaGopatopusie paboTn

1. Onpenenenue TBEpAOCTH MeTaiioB M MX ciiasos. Mckposas npoba
cram.

2. Hcenenosanue CTPYKTYpBI XKe/e30yTAEPOIMCTEIX CTaneH, HAXOAIMXCA
B PABHOBECHOM COCTOSHHH.

3. Tepmuyeckas 06paboTka MaTEPHANOB,
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Pasnen 3.
JlaGopaTophbie paGoTe!

1. Onpexesiene 3eKTPHHECKOH MPOYHOCTH TBEP/BIX AMINEKTPHKOB.
2. 3aBHCHMOCTB MEKTPHHECKOTO COMPOTHRNIEHHA MPOBOMHHKA (MeTailia)
OT TEMIIEPaTyphl.

Paspex 6.
JlaGopaTopuasi paGora
1. MisyueHue reoMeTpiis TOKBPHBIX IPOXOMHBIX PE3LOB. 3ATOUKA PE3LOB.
TpakTirieckue padors!

1. ToKapHbie i CBCPIH/IbHBIC CTAHKH.
2. @pesepHble # WHPOBATHHBIE CTAHKH.

KOHTPOJIBHAS PABOTA
MeToauHEeCKHE YKAZAHMN

Konrponsras paboTa COCTOMT W3 LIECTH 3anaHuii. BapuanT KOHTPONTE-
Holt paBoThl Onpe/ienseTes No ABYM TOCIE/HHM widpam wHpa cTyAeHTA.
Howmepa 3azanmii cM. 1aba. 1.

Hanpumep, cTyzenT, nveiouuit umdp 121, semoniser 21 BapHauT, BO-
npocst 2, 20, 28, 39, 44, 54. Ecan Homep wHA(Pa OKAHUHBACTCH ABYMS HY-
nsime (00), ClIGAyeT BHITIONHATL ACCATLIN BAPHAHT. Pabora, BRINOJIHEHHAS HE
110 CBOEMY BAPHAHTY, HE 3ACUHTHIBALTCA H BOIBpAILIAETCA (o3 OUeHKiL.

BainoHeRHe 3a1anuii KOHTpONbHON paGoTsl TpeGyeT NpOAYMAHHOro
BbIGOpa MaTepuana.

TMoaToMY, HPEXKIE HeM NPHCTYIHTS K BLINOAHEHIHIO KOHTPOAILHO# paboTsl,
HEOGXOMMO BHUMATEILHO H3YHiTh NPOrPAMMHBI MATEPHAT i METOHYECKHE
YKa3aHW K 3A0AHHAM KOHTPOIbHOM paboTsl. OTBeTH Ha KAK/bI MYHKT 3373~
5L ZIOIAHBI GBITH NOTHBIMH 110 CONSPAKAHHIO H KPATKHMH 10 (ope.

KoHTposibHas paboTa BLITIONHACTCA B orpenbHolt Tetpanu. Ha obnoxke
TeTpaiN YKashiBAIOT HA3BAHWE NPE/META, HOMEP KOHTpOnbHOH paboTsl, da-
MILITHIO, MMSi, OTHECTBO, WIM(P 1 JoMAUIHNH ajpec. [Mepen kakabIM OTBETOM
HeoBXOAMMO 3amHcaTh cofepxkanue Bonpoca. OTBETE! HA BONPOCH! 3a7aHNA
CIle/IyeT NHCaTh YeTKO, PasbopIHBO, OCTABARA [OMA, BHUICISH IATONOBKH, OC-
HOBHbIE TIONOKEHNA, MapKH Matephanos. TEKCTOBYIO 4acTb KOHTPOIBHOI
PaBOTB! HYKHO OHOPMIATS rPadHKAMH, CXSMAMH, PHCYHKAM, JIHATPAMMAMH.
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B Kouue paboTsi clieayer ykasate CHCOK HCMONB30BAHHOIN AHTEPaTYphi
¥ NOCTABHTH CBOIO NOANKCE. [10/1y4HB NPOPEUEH3HPOBAHHYIO KOHTPONLHYIO
padoTy, CTYACHT JO/DKEH HCTIPABHTE W OGBACHHTS BCE OWMOKH, BBINONHHTS
HeoGXonHMBIe 10paboTKH.

TABJHIA
pacnpejeenns 3a1anuii N0 BAPHAHTAM
Tpeano- g Tocneanan weppa widpa
cacanRs
wigpa
e o 1 2 3 4 5 6 7 8 9

L 212 303 | 414 | 515 | 616 | 707 | 8,18 | 919 | 1020
0 21,32 | 2233 | 2334 | 2435 | 2536 | 26,37 | 27,38 | 28.39 | 2930 | 31,40
41,52 | 4251 | 40,54 | 44,60 | 45,56 | 47.57 | 46,58 | 48,59 | 49,50 | 43,53
120 | 219 | 318 | 447 | 516 | 615 | 7,04 | 833 [ 942 | 10,11
1 2938 | 3039 | 2840 | 27,41 | 26,32 | 2533 | 24.34 | 2335 | 2236 | 21,37
49,59 | 48,58 | 47,57 | 46,56 | 45.55 | 41,51 | 42,52 | 4353 | 44,54 | 40,60
519 | 418 [ 317 | 216 [ 115 | 614 | 743 | 1020 | 812 | 9,11
2 27,35 | 2839 | 3037 | 21,38 | 24.36 | 2240 | 2331 | 2532 | 26,33 | 29.34
4355 | 44.56 | 45.57 | 46,58 | 4759 | 48,60 | 4954 | 50,53 | 42,52 | 41,51
118 219 | 320 | 1017 | 9,16 | 815 704 | 613 | 502 | 411
3 2531 | 2432 | 2333 | 2234 | 21,35 | 3036 | 29.37 | 2838 | 27,39 | 26,40
4251 | 4352 | 44,53 | 45,54 | 46,55 | 47.56 | 48,57 | 49,58 | 5059 | 41.60
315 [ 204 | LI3 | 942 | 811 | 706 | 617 | 1019 | 518 | 420
4 2337 | 2438 | 2539 | 2640 | 2731 | 2832 | 2933 [ 3034 | 21,35 | 22.36
4451 | 42.52 | 46,53 | 47,54 | 48,55 | 49,60 | 50,59 | 41,56 | 42.57 | 43,58
704 | 815 | 906 [ 1047 | LI8 | 2,9 | 320 | 411 | 512 | 613
5 2739 | 2840 | 2931 | 30.32 | 20,33 | 22,34 | 23.35 | 2436 | 25,37 | 26,38
45,54 | 46,55 | 47.56 | 48,57 [ 49.58 | 50,59 | 44,60 | 4353 | 42,51 | 41,52
816 | 917 [ 1048 [ 119 | 220 | 3.1 412 | 513 [ 614 | 715
6 2234 | 2335 | 2432 | 2531 | 2638 | 27,39 | 2840 | 3037 [ 2936 | 2133
4554 | 46,55 | 47,56 | 48,57 | 49.58 | 5060 | 44,59 | 42,51 | 43,52 | 41,53
918 | 1009 | 1,20 [ 201 | 302 | 413 | 504 | 615 | 7,16 | 817
7 2540 | 2631 | 27,32 | 2833 | 2934 | 3035 | 21,36 | 2237 | 23,38 | 2539
5060 | 4151 | 42,52 | 43,53 | 44.54 | 45,55 | 46,56 | 44,57 | 48,58 | 49,59
1020 | 11 | 202 | 343 | 414 | 515 [ 616 | 7.7 | 848 | 919
8 28,36 | 29.37 | 30,38 | 21,39 | 2240 | 2331 | 24,32 | 2533 | 2634 | 27,35
49,58 | 50,59 | 41,60 | 42,57 | 43,56 | 44.55 | 45.54 | 46,53 | 47,52 | 48,51
417 | 506 | 615 [ 720 | 19 | 2.8 303 | 912 | 10,01 | 8,14
9 2631 [ 27.34 | 28,35 | 2936 | 30,37 | 2538 | 2339 | 2432 | 2240 | 21,33
46,53 | 47,54 | 4858 | 49,55 | 50,59 | 45,52 | 44,60 | 41,56 | 42,51 | 43,57
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10.

1L

12,

Bonpocst KOHTPOaLHOIT paGoTst

ATOMHO-KPHCTAUIMHECKOE CTPOeHHE MeTalion. [Liasienne i KpHCTAl-
SM3aUNA. BeIYepTHTE CXeMbl KPHCTATHYECKHX PEUIETOK.

Mexannueckie cBofcTBa METANIOB. XapakTepHCTHKA CBONCTS, HX On-
penenerue. MeTojsl MCTILITAHNHA MEXAHHYECKHX CBOHCTB. Tpusectn
NIPHMEPBI JUIE PaLIHYHBIX MAPOK CTaeil i MyTyHOB: Npejienia npouHo-
©TH(G,), OTHOCHTENLHOTO YUTHHEHHS (3) M TBEpAOCTH.

Xumutieckue, (uinueckie M TEXHONOTMMECKHE CBOICTBA METANIOB.
Xapaxrepucrika csoficTs. OOBACHHTE NPAKTHYECKOE IHAYCHHE TEXHO-
JIOPHHECKHX CBOHCTE METa/oB.

Onpenenenye TBepaOCTH MeTanios mertonamu Bpunens, Pokseina u
Biikkepea. OGo3nauenye eannu TeepiiocTw. JloctoutcTsa npubopa TK.

Hasuauenme, ycrpofictso u pabora nomensoli neun. Mexoausie mare-
PHatB A NPOMIBO/CTEA HyryHa. BeiepTiTe cXeMy AOMEHHON ey i
YKaXHTe OCHOBHbIE ee AeMeHTsI. TeXHUKO-OKOHOMHYECKHE ToKasaTe/
PaboTH JOMEHHOH MeuH.

TTpOHIBOACTBO CTANM B KHCIOPOJHBIX KOHBEPTOPAX: COCTAB WMXTHI,
Texsonorus miaski. Haueptute cxemy Komusepropa. Texuuko-
IKOHOMMYECKHE NOKa3aTenH paboTsl.

[TpOM3BOACTBO CTAN B MAPTEHOBCKHX MEYAX: COCTAB IIHXTHI, TEXHONO-
rus ngaskn. Haueptute cxemy Maprenosckoif mnews. Texiuko-
IKOHOMHYECKHE N0Ka3aTeNH padoThl.

TTPOM3BOACTBO CTAMH B NEKTPUUECKHX MEYaX: COCTAB WHXThI, TEXHOTO-
s nnasky. TeXHUKO-IKOHOMHMECKHE nokasatesn paboTsl. Beieprire
CXeMy AyroBoii ANeKTpHHecKol newn.

HenpepsiBHas pas/BKa CTalH, ee IOCTORHCTBA, HEJOCTATKH.

Jlaiite onpezenenye cniasa, KOMNOHenTa, dasbl. CnocoSk! nosyHeHus
cnnasos. Buisti B3aHMOelCTBHS KOMIIOHEHTOB B Cruiasax. [lpusennte
TIpHMEpSI.

Havieprite AHArpaMMy COCTORHHS JKE/IE30yIMEPOAMCTLIN CIUIABOB HKe-
JIE30-LEMEHTHT, YKAKHTE WX CTPYKTYPY M OMHLUIHTE NPEBPALIeHHs W3
KHIKOTO COCTOSHHA B TBEPJIOE.

HavepriTe AMarpaMMy COCTOAHUA HKE/CIOYIIEPONHCTHIX CIUIABOB e~
71€30-LEMEHTHT H ONMLINTE NPEBPALICHHS B TBEPAOM COCTORHHH.
\

Jlatite XApAKTEPHCTHKY OKENE3OYFIEPOAMCTHIX CTPYKTYP: ayCTEHMT,
(beppuT, NeNeOYPHT, NEPANT, UEMEHTHT. YKUKHTE MPaKTHHCCKOE NpH-
MEHEHHE IHArPAMMbI JKETE30-UeMEHTHT.
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20.

21.

22.

24.

25..

. CeolicTBa ene3a u yrnepoja. BansHue nocTosHHbIX npumeceii Ha

caoficTBa cani. HauepTire auarpamMMy oXnakIeHns YHCTOro Kesie3a i
ONMUUINTE ee.

. DOPMHPOBAHHE CTPYKTYPH ACPOPMHPOBAHHBLIX METANIOB M CIUIABOB.

SBNCHHA BO3BPATA H PEKPUCTALITH3ALUIH.

. YIepOMHCThIE KOHCTPYKUHOHHbIE CTaNM OOBIKHOBEHHOO KauecTsa.

Xapaxtepuctuka. Mapki no crauaapry. [pumMesenie B aBToTpakTop-
HOM H CEILCKOXOSHTICTBEHHOM MaIMHOCTPOCHHH.

. YIIEPOANCTRIE KOHCTPYKUHOHHBIE KaueCTBEHHBIE CTAIH. Xapaxrepu-

cTiKa, Mapka no craunapty. [Tpumenense s aBTOTPAKTOPHOM # Cellb-
CKOXO3AHCTBEHHOM MAIIHHOCTPOSHHH.

3 YI'JIEPORHCTHC HHCTPYMEHTAILHBIE KAYECTHEHHbIE M BLICOKOKAveCT-

BeHHBIE CTATH. XapakTepucTika. Mapky no crangapty. [Tpumeps npu-
MEHEHUS,

- Knaccuukaums nernpoBanubix crasieli. MapkupoBka 10 crauaapry.

OBnacTs npuMeHeHHs eTUPOBARHBIX cTaeil. TpuBe/MTE PHMEpLL.

. Binsnue NerupoBaHHKIX 3NEMEHTOB Ha cBolicTBa craneii. Mapkiposka

no cranaapty. lpusesnTe npuMepsL.

Cranm ¢ BLICOKOH TEXHONOMHYECKOH MIACTHUHOCTHIO H' CBAPHBACMOCTS.
CgoficTea, XapakTepusyioume miactiiHocTs. GaKTopsl, BIHAIONME Ha
CBAPUBACMOCTS.

Mapki 110 cTanRapry, XapakTepHCTHKA H OGNACTL NPUMEHEHHA CEPOro
4yryna. JlernpoBaHHbIe YYTyHSI.

Mapki 10 cTannapty, XapakTepicTHKa W 0GNaCTs NPHMEHEHNHS BbICO-
KOIPOMHOIO YyryHa.

. Mapk#i 1o CTaHAapTy, XapakTepHCTHKa 1 00/IACTS IPHMEHEHHS KOBKOTO

uyryna.
Knaccuguxauns suios Tepmuueckoii obpabotku. [lpespawenns nph
Harpese cTan. [IpeBpauienia ayCTEHHTa NPH HENPEPBIBHOM OXIaK/e-
HHH,

-34. HasHaunTs peuM XHMHKO-TEPMHYCCKol 0GpaGOTKH JU1a 3aaHHON
CTa/IH, NOMB3YACh [MArPAMMOI (GKENe30-UEMEHTHTY, CTIPABOMHHKAMK
TepMHCTA. JUIs KakI0r0 BHIA TEPMOOGPAGOTKH ONpeAeNHTh LeiH, fa-
PamMeTphi HArpesa  OXAQN/ICHHS, KOHEHHYIO CTPYKTYPY, TBEPAOCTS.
Onpezenute Ha3HAYEHHE CTANM M NPHBEHTE NPHMEPBL e@ NPHMCHEHUS.
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TaGanua 1. Jannbie U5 HASHAYCHAS PERUMA

XHMHKO-TepMHIYecKoit 06paborn

Bita XHMHKO-TEpMiNCCKOR 06paGoTKil
SE Mua
£ 8] omar | o [rommane | | sacar | omiosame | ornyes
1 2 3 4 5 6 7 8
Henonnt B oamom
25 |VIoA & = = i e | ommosase | muesin
26 |40XH & = L - 3 cpeit
27 _|Cram 651" - = - - B sbicoKiR
28 |Cram 45 - - = - = BucoKii
wenonneif
YIA i - - - - HHIKHA
HOpMRI-
30 |BCr Ixn - i - ——— - 25
31 |Cram. 25 = - HEMCHTALM —-= - HHSKHi
32 |12XH3A - - USMCHTMUE |~ - IR
33 |35XMIOA - - - - @oTuposanme | suicoxmnit
Tpex-
34 P18 - y 4 Loo i wpaTHan
omycx

35. Teun puis TepMusieckolt obpabotki cranm. Jedekts: # Gpak nupy TepMu-
yeckoit obpaborke crann. [puseuTe npUMeps!.

36. Bujbi, HasHaueHHS M TEXHONOIUA BHINOJHEHUA UemenTammuu, [Tpupean-
Te npHMepBI eTanei ManH 1 MeXaHu3MOB, NOJBEPrAIOUIMXCH HeMeH-

TALHH.

37. Hasnauenme U TeXHONOrHA BHINONHEHHA A30THPOBAHHA M UHAHHpPOBa-
HHA crany. [pusesuTe npumeps! Aeranelt 1 MEXaHUIMOB, NOJABEPraio-
HXCS A30THPOBAHMIO.
38. Jlatysn u GpOH3b, HX FPYNMLI, MapKH 1o cTanaapty. Ipumeps npuMe-
HEHWs B ABTOTPAKTOPHOM H CEJILCKOX03AHCTBEHHOM MAIIHHOCTPOCHIH.
39. AnoMHHHEBBIE CIUIABbI, HX TPYNbl, XAPAKTEPHCTHKA, MAPKH M0 CTaH-
A8pTy H MpHMEHEHHE B ABTOTPAKTOPHOM i CENBCKOXO3AHCTREHHOM Ma- |
ITHHOCTPOCHHH.

40. AHTH(PHKUMOHHBIE CILIABBI, HX [PYNNbl, XapakTepHCTHKAE, MapkH Mo
cranzaptry. O61acTh NpUMEHEHHS.
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MatepHanst ¢ BLICOKMMH yNpyrumu ceoficTeamu. Knaccugukaups, co-
CTaB, 0COOCHHOCTH TepMuYeckoli 06paboTky, cebifcTaa.

Cnniasbl ha ocHoBe MarHus. Cpoficraa Markus. O6uiast XapaxTepHCTHKA
# KTACCHOHKANT MATHHEBbIX CABOB.

TuTaH ¢ CHJIABL HA €rO OCHOBE, CBOJCTBA THTaHa, oflias XapakTepH-
CTHKA R KIacCupUKaLMA THTAHOBEIX CILIABOB.

. Kopposns metanios, ee BuRst. CnocoGsl 3aHTEL METANNO0B OT KOPPO-

34H. 4

MartepHanbl 1 PEXYUWHX HHCTPYMEHTOB. YINepOAHCTEIE CTaNH, HU3-
KOJIerHpoBauHble cTamy. TIpuBeauTe IPHMEpPS! IPHMEHEHHA.

Buictpopexcyiue ctani. TepmooGpaboTka.

JlyTeie # nopowikoofpausie TBepable CIIaBbl. MeTamiokepaMpaeckie
TBepible cnnaBel. OBnacTy NpUMEHEHH.

O6ume coeenns o deppoMarneTukax. MarHHTOMATKHE MAaTepHansl.
Marepuansl co CreuMaTbHeiMH MArHUTHBIMYE cojicTeamu. ObnacTs
TIpUMeHeHus.

Cnnasbl ¢ 3a7aHHBIM TeMMePaTYpHbIM kodbduLMeHToM NHHelHOTO
pacuiMpenns, TEMAEpPaTYPHEIM Kod(DIHUMEHTOM MOAYNR YIPYrocTd.
TIpuBeaute npiMeps!.

TonynposoauHioBsle MaTepiantl, CTpoeHHEe H CBOHCTBA, METOABI [O-
JydeHus. JIH3TeKTpHKH, 3EKTPOU3ONAUHOHHBIE Jaky, IMalH, KOMIa-
yRAbl. O6nacTb NpUMEHEHNA.

Monyyenne n3nenuii 13 MOPOIKOR. MeTOA NOPOLIKOBOH METAITYPrin,
CeoiicTsa i TPUMEHEHKE MOPOLIKOBLIX MATEPHANOB B CENbCKOXO3AMCT-
BEHHOM MAUIMHOCTPOEHHH.

Jlureiinoe nponseoacTeo: GOPMOBOUHBIE CMECH, UTERHBIN MOREABHBIA
KOMIIOHEHT, TEXHOROTHS HITOTOBNEHNA NHTeRHLIX (opM. TTnaska u 3a-
nHBKa GopM.

CnocoGer 06paboTkH, METAIIOR AaBIEHHEM: BONOUEHHE, NpeccoBakue,

koBKa, wramnobka. [Ipusenute NpUMeEpL NieTanel, 3ar0TOBKYE KOTOPBIX
6BINU NONYYeHBI 3THMU CTTOcoGaMy o6paboTKH.

Onuiitire TEXHONOTHIO 3NEKTPOAYTOBON CBapkM cranell w uyrywa. B
YeM TPYIAHOCTH CBAPKM JIeTHPOBAHHbIX cTanei?

Yacti W IneMeHTBI TOXAPHOTO MPOXOMHOre pesua. [eomeTpus ero pe-
Kyluedi HacTH. HauepTite cxeMy i YKXHTE YIiIbl 33TOMKH.
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56.

57.

58.

59.

TeXHHKO-3KOHOMHHECKAS XapaKTepHCTHKa, obllee YCTPOHCTBO TOKap-
HBIX CTAHKOB Ha nipuMepe 16K20, paGoTh! BLINONHACMbIE HA HUX.

Onummre obiee yCTPONCTBO CBEPIIILHbIX CTAHKOB HA MpHMEpE
2M135A. MHcTpyMenThi # paboThl, BHINONHACMBIE HA HHX.

OnniunTe o6liee YCTPOHCTBO YHHBEPCATLHO-(DPe3epHBIX CTAHKOB. M-
CTpYMeHTbI. PaboThl, BEINONHACMBIE HA HHX.

AGpa3sHBHbIC MHCTPYMEHTBI H HX XapAKTEPHCTHKA. OcHOBHbIE BHIbI
uoBaHUA.

. BasipoBaliie 3aroToBOK NpH 00paboTKe Ha CTaHKax W Buibop 6a3. [No-

aTHe 0 npunyckax, OBocHoBaKe BbGOpa 0GOPYNIOBAHHA, npHenocot-
JIeHHs, HHCTPYMEHTa.
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OBIHME METOAWYECKHE YKA3AHUSL

Tpumeproii nporpammoii avcusninisl «Matepuanosesenney npeiy-
CMATPHBACTCA H3YYEHHE CTYIEHTAMH OCHOB METAULTYPTHH HePHBIX H LBeT-
HbIX META/LIOB, WHPOKO MPUMEHAEMBIX B TEXHHKE, 03HAKOMJICHHE CO CBOFI-
CTBAMH METAUIOB, CIUIABOB M HEMETAIHYECKHX KOHCTPYKUHOHHBIX Mmare-
PHANIOB, M3YUEHHE OCHOBHBIX CnocoBoB ropsueil u xonomwoi oGpaGoTku
METa/IOB B COOTBETCTBHH C TPeGOBAHMAMH, IPEABARNAEMBIMH K TEXHHKY NO
TEXHHYECKOMY OOC/TYHHBAHHIO H PEMOHTY CeNbCKOX03ANCTBEHHON i aBTo-
TPAKTOPHO# TEXHHKM.

B pesynprate M3yueHus AMCUMIUINHBI CTYJICHTB! JIODKHBI Hay4HTECA
NPaBHILHO H CAMOCTOATEIBHO PelaTh BONPOCH! N0 BHIGOPY KOHCTPYKUHOH-
HBIX MaTepHalioB, HHCTPYMEHTOB W MeTos0B 06paboTky aeTanell MauiuH,
3HATH KOHCTPYKUMH METAIOPEXKYIMX CTAHKOB ¥ NpaBUNa UX JKCILUTyaTa-
MM, 4TO HeoOX0aMMO LA pellieHMs MPOU3BOJCTBEHHBIX 3a/1aY4, CBA3AHHBIX C
TEXHUHECKHM oGury»maauueM H PEMOHTOM CenbeKoXo3alicTBeHHON M asTo-
TPAKTOPHOH TEXHHKH.

Tpi H3yHeHHH NPOTPaMMHOTO MATEPHANA HEOOXOIMMO B NeEpBYIO o4e-
peas obpaiuate BHHMaHHe Ha dKoHOMuueckH ddidekTHBHbIE criocobsl mpo-
H3BOACTRA, 0OPabOTKH METANIOB M HEMCTA/LIMHECKHX KOHCTPYKUHOHHBIX
MATepHalIoB.

Vepoenne JAHCUMIUIHHE! ABJISETCA I'IPCA"OCNJIKO“ AN YCHEIUHOro u3y-
YeHMS PAJA CHELHANBHBIX JUCUHILUIHE H NOMOKET CTYACHTAM B HX NPaKTH-
4ecKojit paboTe Ha POM3IBOJCTBE.

JU1A NOJHOTO M YCIEUIHOro YCBOGHHA MaTepHana npeyCMOTpPEeHBl ciie-
AYIOUIHE BHL! 3AHATHI:

~  CaMOCTONTE/IbHOE H3yueHHe y4eOHOro MaTepyana ¢ HCTONbIOBAHH-

€M METOAMYECKHX YKa3aHWi, PeKOMCHJOBAHHON NHTEpaTyphi, C
00s3aTeNbHbLIM COCTABACHHEM KPaTKoro KOHCNeKTa;

~  BBIOJHEHHE JIOMalHeli KOHTPONbHON paboTst;
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~  BBUIOAHEHHE 1aBOPATOPHEIX H NPAKTHYECKHX patoT;
—  npopaboTka MaTepHana 1o OCHOBHLIM BONPOCAM Kypca Ha rpynno-
BBIX 3AHATHAX B IEPHOA 1aGOPATOPHO-IKIAMEHAUHONHOM CECCHIL.

Haydenne AncUMIAnELL «MaTepHaioBe/ieHHey» PeKOMEHYETCH BeCTH B
ClefylouieM nopanke:

—~  noaolparh OCHOBHYIO W 110 BOIMOKHOCTH JONONHHTE/ILHYIO JHTe-

PATYPY;

~  BHHMATELHO NPOYHTATL COACPAKAHME 3Hankil H yMEHuil TeMbl npo-

rpaMMBb! H METOAHYECKHE YKAIAHHS K Heli;

~  M3YUHTh MaTEpHal COOTBETCTRYIOLICH TEMbI 110 PEKOMEHIOBAHHOMY

yueGuuky. [Tpi 3TOM /14 JYHIIEr0 YCBOCHHA MaTepHana PeKOMeH-
ZyeTCs NPOYMTATH COOTBETCTBYIONIME pasentl yueGHiKa Jpa pasa:
nepebiii pa3s Gerno, uToBe! nony4uTs obiee npeacTanente 06 Hiy-
4aeMbIX BOMpOCax, a BTOpoil pa3 Gosiee TwarensHo, A06HBasch non-
HOIO NOHHMAHNA Y4eGHOTO MaTepHasa;

~  OTBETHTH HA BONPOCHI JUIsi CAMOKOHTPONS;

~  BBUTONHHTE KOHTPONBHYIO paGory.

Tlpn u3yuenus JUCUHIUIHELI PEKOMEHIYETCH BECTH KDATKHIl KOHCIEKT.
B KOHCTIEKTe ClIeAyeT 3aniChiBATS OCHOBHBIC NOJOKEHHA H3yHaeMOil TeMbl
¥ BHIYCPYHBATH COOTBETCTRYIOUIE rpauKH, cXemel i Ap. OCHOBHEIE Onpe-
ZleneHns HeOOXOAUMO TIOAYEPKHBATH, (OPMYIIbI 0GBOAKTL pamKoif. Ouers
O/IE3HO 3aNKMCH B KOHCIIEKTE COMPOBOXIATH NPUMEPAMH H3 NPaKTHKH pa-
GoTsl Ha npowssozicTee. KoHCNEKT HAAO COCTARNATH Tak, YTOOBI N0 HeMy
MOXHO GBINIO FOTOBHTLCA K IK3AMEHY, HE TICPEUHTLHIBAA BHOBb BECh MaTepH-
an no yueGHuky. CaMOKOHTPO/IL MyTeM OTBETA Ha BOTIPOCKH! CleJlyeT NMpoBO-
ZMTH NOCTe KaKIOH TeMbl. PeKOMEHIyeTcs OTBETH Ha BONPOCH! /IS CaMO-
KOHTPOJIA JIaBaTh B IIHCHMEHHOM BHJIE, HTO obneruunt paGo'ry O BBINOAHE-
HHIO KOHTPOMLHON paboTh! 1 NOATOTOBKY K JK3aMeHaM.

Bce BONPOCHY, OCTABUINECH NOC/E CAMOCTORTENBHOTO H3YHYEHHS Hesc-
HBIMH, HEOOXOAUMO BBICHHTH Y CHELHANHCTOB Wi npenosasatenei yuet-
HOTO 3aBEJICHHS BO BPEMS OMHBIX KOHCYIBTAIMA WM MYTEM MHCHMEHHBIX
3anpocoB, TONBKO NOCIE 3TOr0 NPHCTYNHTE K BBINONHEHMIO KOHTPONBHO
paboTsl.

B pesynsrare usyuenna yueOHON AHCUHIUIHHEL CTYACHT J0IDKEH

HMETh NPECTAB.ICHHE:

—~ 0 B3aHMOCBA3M yuebHoll auctnanibl «MartepranoseneHuen ¢ apy-

THMH OOLIENPODECCHOHATBHBIMI 1 CTICUHATLHBIMH HCLHIUTHHAMA;
~ O NPHKJIAHOM XapakTepe yueOHON AMCUMIUIMEBI B paMKax CrieiH-
ANTBHOCTH;
~ 0 HOBEHIMX JOCTIVKEHWAX W MEPCEKTHBAX PA3BHTHA B 0GIACTH
MaTepHanoBeiIeHN;




image3.jpeg
YYEBHOE 3AQ0AHMUE

Beenenue

CTyNCHT IOTIKEH 3HAT:

~  OCHOBHbIC 3anaun yweGHON aucunrnuusl «MarepHanoseseHney u
€€ pofib B MOATOTOBKE CMEHHANICTOB CelbeKOX03FHCTBEHHOTO Mpo-
H3BOACTBA; .

~  CcOAEpKaHHE W CBA3L C APYTHMH AHCUMTLIHHAMH y4eGHOrO nnana;

—  KParTKylO HCTOPHIO PA3BHTHS HaYKM O MeTa/wlax, Ciuiasax, ux obpa-
GOTKE H HEMETALIHYECKHX KOHCTPYKTHBHBIX MATEPHANOB;

~  BUABI METLIOB, CIUIABOB M HEMETAUIHYECKUX KOHCTPYKUHOHHBIX
MaTepHAIOB, HCMONb3YeMbIX B NPOLECCE NPOH3IBOJACTBA, PEMOHTA
TPAKTOPOB, ABTOMOGHIEH, CETECKOXOIANCTBEHHBIX MAIINH.

Jlureparypa: JI-1, ¢. 3; JI-2, ¢. 3...4; J1-3,¢. 3...4.

Metoaneckne ykasanus

O3HakoMbTech C cozepykanneM yueOHON AMCIMIUIHHD, HCTOpHEH pas-
BHTHS METALTYPrHH, METANIOBEeHHA H TexHonoruell o6paboTku KOHCT-
PYKUHOHHBIX MATEPHANOB.

VACHHTE, 4TO pauHOHANBHBIH BLIGOP MATEPHANOB H COBEPILIEHCTBOBA-
HHE TEXHONOIHYECKHX MPOLECCOB MX 0OpaGOTKM 0GecneduBalor Hajex-
HOCTh KOHCTPYKUMH, CHHAAIOT ceGECTOMMOCTE H TOBHIAIOT TPOHIBOLH-
TeNbHOCT TPyAa.

Bam Hy&HO 3HaTH CTPYKTYPY M CBOHCTBA METANIOB W MX CraBOB, W3
KOTOPBIX H3rOTOB/ACHb! ASTAIIH MALINH, YTOOH BHIGPATH PALHOHANLHBIN Cro-
€06 BOCCTAHOBNEHHA AeTaNei NPH PeMOHTE.

Bonpocst 115t CAMOKOHTPO.Ist

VkakuTe UeH 1 3a1a4K yueGHOM ancuunantsl «<Marephanosesenues.
Kae MeTa/l/ibl i CILIaBb OTHOCATCA K YepHEM?
Kakite uBeTHbIE METAIB H CILIABEI HMEIOT POMBILLTTEHHOE 3HAYeHHe?

UeM BBIIBAHO WHPOKOE NPHMEHEHHE B COBPEMEHHON NPOMBILLTEHHOCTH
CHHTETHYECKHX MaTepHanon?

2w =
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Paznaen 1. ®u3nko-xuMHYeCKHE 3aAKOHOMEPHOCTH
$GOpMHPOBAHKSI CTPYKTYPhI M2TEPHAJIOB

L1. Ctpoenue H CBOIICTBa MaTepHaN0B
1.2. ®opmupoBanue CTPYKTYPL! AHTHIX MATEPHANOB

1.3. ®opmupoBanie CTPYKTYPbI AeGOPMHPOBAHHBIX
MeTaJJI0B H CIIABOB

CTynenT nomKex

HMeTh MpeAcTaBietne: 00 ANLTOTPOMMUECKHX NPEBPALIEHHAX B TBED-
JBIX TeslaX, AHW3OTPONIHOCTH, O NPOLECCaX MAABIEHUS H KPUCTATAH3AUMH,
METOAaX HCCNe0BaHKA CTPOCHHA METANIOB, 0 ABNEHMAX BO3BpPATa H peK-
PUCTANRM3ALINI,

IHATH: KIACCHOHUKAUKIO METANNOB, BHAB! KPUCTAIIHYECKHX DELIETOK,
XapaxTepHbie CBOHCTBA META/LIOB 1 METOAbI HX HCTILITAHUH; CYIRHOCTS NPO-
LECCOB KPUCTAILIU3ALMH METAIUIOB M CINABOB, OCOGEHHOCTH CTPOSHHS
CUTKOB, 0COGENHOCTH INACTHYECKOH AchOPMALHH MOHO- U [I0JIMKPHCTAN-
n0B;

YMeThb: OTIPEACHSTh TBEPIOCT METANOB U CMIABOB.

Jlarepatypa: JI-1, ¢. 4...7; J1-2, ¢. 5...16.

MeTonuueckne yKasaHns

Bce CBOWCTBA MaTeppalioB 3aBHCAT OT ATOMHO-KPHCTATHYECKOro
cTpoeHus. Boibop Matepuanos uis AeTanel TpakTopos, aBToMoGuiel, ceneb-
CKOXO3#TCTBEHHBIX MallltH 3aBUCHT OT €ro cBOMICTB M ycnosuit paots! se-
Tanu.

[pasunsHO BHGpaHHEIe MaTephalibl i cnocobbl uX ofpaGoTku obecne-
YHBAIOT HAAEKHOCTD W JIOATOBEUHOCTH PaGOTH MALIMH, H YMEHbIICHHE UX
¢eBeCTOMMOCTH.

M3yuenne BblleyKasaHHbIX TeM HAYHHTE C ATOMHO-KPUCTALIHYECKOrO
CTPOEHHA METALNOB.

VscHuTe, Kakne KpHCTANNMUECKHE PELICTKR HaHbonee MacTo BCTpena-
I0TCA CPeAH METANIOB, CYIHOCTh ANNOTPONHYECKHX NPEBPALCHHH B HHX.
3ateM pasbepute BedeKTbl KPHCTATUYECKOTO CTPOEHHS M NPOLECC KPU-
CTANAM3ALAK H3 KHIKOTO COCTORHMA.

BbryepTHTe B KOHCHEKTE OCHOBHBIE THIIbI KPHCTALIUHECKUX PElICTOK
YMCTBIX METAMOB. O3HAKOMBTECH C TIOHATHAMH H30TPOMHOCTH, aRU30TPON-
HOCTH.

PeanbHble KPHCTaN/bl, B OT/MYME OT HACANBHBIX, MMEIOT AedeKThl
CTpOEHNA: TOYeUHbIE, AHeRHbIE, IOBEPXHOCTHEIE, OOBEMHBIE.
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PBCCMETPHW NpoUece KPHCTAIH3ALUHH METALIOB, HAYEPTHTE B KOH-
CMNEKT KPHUBBIC OXJaK/ICHHS “YHCTBIX METALIOB H CIUIABOB. 38“0MIII|T€, HTO
NEPEXOa THCTOr0 MeTA/NA U3 KHAKOro COCTORHMA B TBEPAOC, B OTIHYHE OT
CN1aBa, NPOHCXOANT TONBKO NPH NOCTORHHOM TemnepaType.

Tlpu o6paGoTke TOrO WK HHOIO CIABA MMEET BAXHOE 3HA4YeHHe MX
uanteckue, MeXaHHICCKHE, XHMHYECKHE # TeXHOJNOrHYECKHe CBOHCTBA.
[pw H3yyenwy CBOHCTB METAINOB TUATENLHO pasGepHTech B METOAMKE
HCTIBITAHKI HA PAaCTAKEHNE, TBEPAOCTh, YAAPHYIO BSIKOCTE, YCTAIOCTHOE
paspyuresue.

PasGepure, Kakie NpeBpalieHus TPOMCXOAAT B KPHCTALIHYECKON pe-
IETKE TPH YNPYroi i NAacTHyeckol AeopMaLith, B 4EM PasHHUA MEXILY
peansHOl NPOYHOCTBIO H TEOPETHHECKOI.

Vnpouresue Metanna nmeeT GObIIOE NPAKTHYECKOE JHAUCHHE, TAK Kak
3TO NO3BONAET YMEHLUINTE PasMePhl H Maccy AeTatell MAuiMH, 1aeT IKOHO-
MHIO MeTaIa.

PasGepire npoueccs!, NPOTEKAIOUINE B HAKICNAHHOM MeTane NpH ero
Harpese, CyUIHOCTh BOIBPATA H PEKPHCTAILTHIALNH.

Bonpock! j11st caMoKOHTpOS

1. Kakue KxpHCTANIHYECKHE PelIeTKH HAHDO/ee HACTO BCTPEHAIOTCH CPe/iH
MeTamios?

2. Kakue umeioTcs AeQeKThl B ATOMHO-KPHCTAIIHYECKOM CTPOSHHH Me-

Taios?

TMouemy cpoficTBA peanbHLIX METAIIOB OTAMYAIOTCA OT HACATLHKIX?

B yem cyuHOCTS aNI0TPONMIECKHX MpeBpalleHuit B Metannax?

[MepeuscimTe BIALL MEXRHHHECKIX HCIBITAHHIT META/LIOB.

B uem cyLHOCTS HAKena, BOIBPATa, PeKpHCTAIIHIAUNH?

omaw

L4, luarpaMmsl cOCTOSIHNS CHIABOB

CryjienT A0mken

HMETh NPeACTABAEHNE: 00 OCHOBAX TEXHOJIOTHH NPOMIBOACTBA YyTyHA,
CTANM, UBETHBIX METAIIOB (MeJ1if, AMOMUHNS, THTAHA);

3HATH: KIACCHPUKAUMIO CTUIABOB i OCHOBHLIE ONPECNCHNS, ANATPaM-
MbI COCTOAHHS CIUIABOB, IHATPAMMY COCTOSHHA Ke/e30-LUEMCHTHT H €€ Kpi-
THYECKHE TOYKH.

Jlureparypa: JI-1, ¢, 14...21; JI-3, ¢. 35...50, ¢. 59...63.
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Meroauseckne ykasanns

TTpewae HeM NPUCTYIHTL K HIYYEHHIO TEMBL, 03HAKOMBTECH C OCHOBAMH
NPOM3BOACTBA YyTYHA W CTANH. YACHHTE, 4TO, M0 CPABHEHHIO C HYTYHAMM,
cTans oTanyaercs Gonee BLICOKHMH ¢H!HKO—M€X2HH‘IECKHMH cBoifcTBaMK:
NOBBIUEHHOH NPOYHOCTLIO, 3HAMHTENBHON NIACTHYHOCTLIO, CIOCOBHOCTHIO
B WHPOKHX NPEAeNax HIMEHATH CBOHCTBA B 3aBHCHMOCTH OT XHMHYECKOrO
cocTasa u BH/AA TepmMudeckoii 0GpaboTk.

Ona xopowio oGpabarbiBaeTCs NaBNEHHEM, PEIAHHEM W CBAPHRACTCA.
Cran, cofepkut Mensiie yriaepona (10 2%), Kpemuus, Maprania, cepsl i
ocdopa, uem yyryn.

O3HAKOMBTECH € OCHOBAMH TEXHONIOTHH NPOHIBOCTBA LIBETHBIX MeTAll-
N0B (MEJIH, ATIOMHHHS, THTAHA).

JIHarpaMMel COCTORHHA TIOKA3BIBAIOT COCTOSHHE CIUIABA JAHHBIX KOM-
MOHEHTOB NpH MoGoH KonueHTpauny W npu moGoil Temneparype. [ua-
TPAMMBI CTPORT NPH MEANCHHOM OXNUKACHHH, MO3TOMY CTPYKTYPhI Ha na-
rpaMMe COOTBETCTBYIOT PaBHOBECHOMY COCTOSHHIO. [lpi mocTpoenyn na-
TPaMMEL IO OCH aBCLMCC OTKIAABIBAIOT KOHLEHTPALMIO 3NemMeHToB (B npo-
LEHTAX), #3 KOTOPHIX COCTOHT CIJIAB, A N0 OCH OPAMHET — TEMIIEPATYpI, NIPH
KOTOPbIX NPOHCXONAT PEBPALICHHUA B CIUIABE.

Tloctpoiite 1 H3yuHTE ANArPAMMY COCTORHHS CIUIABA, KOMIOHEHTHI KO-
TOPOTO B TBEPZIOM COCTOAHWH HE PACTBOPAIOTCA APYr B Ipyre (cBHHei —
CypBMa), NPEAIE BCEro, HETKO YACHHTE, 4TO cOGOM NPEACTARNAET IBTETHKA.

Jlanee usyumuTe JMArpamMMy COCTOAHMA CRJABOB, OONANAIOMNX HEOrpPa-
HHYEHHOH PACTBOPHMOCTHIO, KAK B JKHJIKOM, TAK M B TBEPAOM COCTOSHHH
(Me1b — HHKeb) H 06PA3YIOT OAHOPOIHbIE TBEP/IbIC PacTBOPBL. Kpuctainu-
HECKHE PellieTKH KOMIOHEHTOB NONYHAOTCA OAHHAKOBOTO THNA. YACHHTE,
KaKHe BeleCTBAa HA3LIBAKOTCA TBEPALIMH PACTBOPAMH, W KaKHe BHbLI TBEp-
ZbIX PACTBOPOB MOTYT GbITH B CNAABAX.

lMonaensiouee GONLUIMHCTBO CIUIaBOB 061aalOT OrpaHnteHHol pac-
TBOPHMOCTBIO B TBED/IOM COCTOAHHH, TPE/IeN PACTBOPHMOCTH yMeHbllaeT-
€S C yMEHbIIEHHeM TeMIepaTyphi (CTIAB! CBHHEN ~ 0J10BO, Mejib — cepel-
PO) H Ipeielta PACTBOPHMOCTH H3 TREPAIOTO PACTBOPA HAYMHAST BbIACHATH-
¢ Bropas (asa M NpH KOMHATHON TeMnepatype CIaBel NOMyHAIOTCH
aByxdaHuiMu.

[Tpotieccht KpHCTALTHIALMHN 13 TBEP/IOTO COCTORHMS POHCXOAAT 110 TeM
K€ 3AKOHaM, YTO M3 JKHAKOTO, TO eCTh IyTeM 3ApOAJICHHS LEHTPOB KpH-
CTALTH3AMN H ITOCIEAYIOLIEro WX POCTa, N0ITOMY JUIA 00PA30BaHHA BTOPOH
¢33M OXNAKNCHHE JOIDKHO OBITH MCJUICHHBIM.




