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1. IucuMn/uHbl, BKJIKYEHHbIe B MPOrPaMMy BCTYNHTEIbHBIX HCIILITAHUNH B MATHCTPATYpPy
1.1. MarepuanoBeacHue

1.2. OcHOBBI METAILTYPTUYECKOTO TIPOU3BOJICTBA

1.3 Teopusi, TEXHOIOTUA U AaBTOMATU3ALUS JIOMEHHOTO IIpoliecca

2. Conep:xkanue y4eOHbBIX THCIMIINH

2.1. Mamepuanogedenue

Tembl:

Crtpoenue u cBOICTBa MaTepHalioB. MeTo1bl UCCIIEI0BAHUS.

Kpucranimzanus MeTaaioB U CILIaBOB.

Hedopmarus merauioB. Harpes neopmMupoBaHHBIX MeTAUIOB. MeXaHUYECKUE CBOMCTBA.
@da30BbI€ U CTPYKTYPHBIE IIPEBPAIICHUS B JBYXKOMIIOHEHTHBIX CUCTEMAX.
Kene3oyrnepoAuCThI€ CIJIABBI.

®opMHUpPOBaHNE HEPABHOBECHBIX CTPYKTYP.

Tepmuueckas o6paboTKa.

Knaccudukanus, MapkupoBKa, CBOMCTBA U IPUMEHEHHUE JIETUPOBAHHBIX CTaJICH.
CraBel IBETHBIX MeTAJIOB. [TopoIIKOBBIE, KOMITO3UIIMOHHBIC, aMOP(PHBIC MAaTEPUAIIBL.
Hemerannnueckue MaTepuanisl.

Jlutepatypa 175 TOATOTOBKU

1. MarepuajioBe/icHHE U TEXHOJOTHS METAJUIOB: y4eOHHK sl By30B; oy pea. [.I1. derucosa.
M.: Bricmas mkoira, 2007. 862 c.

2.  MarepuanoBeneHie U TEXHOJIOTHS KOHCTPYKIMOHHBIX MaTEepHUalIoOB: y4eOHUK; 1oj pen. B.b.
ApsamacoBa, A.A. Yepenaxuna. M.: U1 Akanemus, 2007. 447 c.

3.  Ememommn A.H., Konmea H.B., Ilerpouenko E.B. MeramioBenenne u TepMHUECKas
o0OpaboTka. CiioBapb-ClIpaBOYHUK TEPMUHOB HAa PYCCKOM M aHTJIMACKOM SI3BIKaX; MOJ 001Iei
pen. A.H.. Marauroropck: U3a-Bo Maraurtoropck. roc. Texs. yu-ta um. [.1. Hocosa, 2013.
130 c.

4.  HManbckuit A.M. TexHOJOTHsI KOHCTPYKIIMOHHBIX MaTtepuaioB. M.: MammuHoctpoenue, 2004.
512 c.

5. Jlaxtun HO.M., JleontbeBa B.II. MarepuanoBenenue: YueOHHMK i BBICIIMX Y4E€OHBIX
3aBeieHui. 3-e u3., nepepad. u gon. M.: Mammnoctpoenue, 1990. 528 c.

6. T'ymses A.Il. MeramuioBenenue. M.: Metamryprus, 1986. 438 c.

2.2. OcHO6bl MEMANYPeULECKO20 RPOU3EOOCMEA
Temsl:

OO0r1111e OCHOBBI CTANICTINIABUIIBHOTO MPOU3BO/ICTRA.
KonBepTepHO€e MpOU3BOJICTBO CTAIH
MapTeHOBCKOE TPOU3BOICTBO CTATH

BrimiaBka cTanu B 2MEKTPUIECKHUX TIedax
Breneunast 06paboTka yyryHa u cTajia

PaznuBka cranu

YerpoitcTBO GeppOoCIuTaBHOM neun

[TpousBoacTBO heppocumuIus

[TpownsBoacTBO heppomapraniia

[TpousBoncTBO (heppoxpoma

[TpousBoacTBo peppoTuTana u heppoBaHaaus
MeTtannyprusi Meiu, HUKEJIS U aTFOMUHUS

Jluteparypa Uit TOATOTOBKH

1. ba6apeixkun H.H. Teopus u TexHomorust 1oMeHHOTO Tipoiiecca. Marautoropck, 2009.

2. Teopuss W TEXHONOTUS METAJUTYpPruu craiu[dnekrp.pecypc]: YuebHOe mocobue/aBTOp-
cocraBurenb Jlysrun B.IT. - Pexxum mpocryma: http://Ims.magtu.ru



http://www.twirpx.com/file/118961/

3. Enanckmii I''H. Pa3nuBka u Kpucrammmzamus cranu: YdeOHoe mocoOue ansi By30B. — M.:
MI'BMU, 2010. — 192 c.

4.  Meramypruss  uyyryHa  [Onektp  pecypc]:  Yuebnuk -  Pexum  pmocryma:
http://www.kodges.ru/tehnika/meh/111244-metallurgia-chuguna.html

5. Hronaxun, 1. A. IlpousBoactBo cranu [Texcr] . T.1 : Ilpomecchl BBIIJIABKH, BHENEUYHOU
00paboTkn W HemnpepbiBHOW pazmmBku cranu / . A. Jwoaxkun, B. B. Kucunenko. -
M.Tennorexuuk, 2008. - 528c.

6. Kopornu B.U., bpatunkos C.I'. Meramutyprus 4epHbIX MeTalioB. -M.: Metamutyprus. -1987.
240 c.

7. CesprokoB H.H., Ky3emun B.A., Yenumes E.B. O6mas meramnyprus. -M.: Meramryprus,
1976. 568 c.

8. CtomsapoB A.M., CenuBanoB B.H. HenpepriBHas paznuska cranu. Yacts nepBast. Koncrpykius
u obopynoBanue MHJI3: Yuebnoe nocobue. — Marauroropck: 'OY BIIO «MI'TVY», 2007. — 154
c.

9. CronsapoB A.M., CenuBanoB B.H. TexHoyiorus HENpephIBHOW pPA3IMBKH CTau: Y4yeOHOE
nocobue. — Marauroropck: 'OY BITO «MI'TVY», 2009. — 78 c.

10. CromsipoB A.M., CenmuBanoB B.H. TexHojorumueckue pacueTsl MO HENPEPHIBHON pa3IHBKE
ctanu: YueOHoe nocodue. — Maruutoropck: ['OY BIIO «MI'TVY», 2011. — 67 c.

2.3. Teopusa, mexnonozus u agmMoMamu3ayus 0OMeHHO20 npouecca

TeMmpr:

KoHcTpykuus 1oMeHHO neun

JloMeHHBII nporecc

O6opynoBanue u paboTa 006CTYKUBAIOIIUX TOMEHHYIO II€Ub Y4aCTKOB.

[TokazaTenu pabOThl JOMEHHBIX MIEUECH.

[IlnxTOBBIE MaTEpHUabl JOMEHHOM IIJIABKU U UX CBOMCTBA

JBr>KeHME MaTepHalioB U Ta30B B IOMEHHOM €YU

[Iporeccol ropeHus, TemI000MeHa, BOCCTAHOBJICHHUS B JOMCHHOM ITeYn

dopMHUpoOBaHUE YyTyHA U IIIJIAKa, TEXHOJIOTHMUECKHUE TTOKa3aTeu paboThl IOMEHHOM neun

Jluteparypa g NOArOTOBKHU

1. Meramnypruss  4yyryHa [Qnektp  pecypel: Y4eOHuk - Pexum  pocryna:
http://www.kodges.ru/tehnika/meh/111244-metallurgia-chuguna.html
2. baGapeikna H.H. Teopuss u TexHONOTHS IOMEHHOTO IIpoIiecca: VYyeOHoe mocobue.

Marnuroropek: U3a. nentp MI'TY. 2009 — 154 c.

3. Teopust U TEXHOJOTHS JOMEHHOTO Tporiecca [InekTp. pecype]: YaeOHoe mocodue - Pexxum
nocryma: http://www.kodges.ru/nauka/148148-teoriya-texnologiya-domennogo-prozessa.html.

4. Cwubararymnun C.K. ®opmupoBanue ciosi MUAXTHl B KOJIOITHUKOBOM MPOCTPAHCTBE JOMEHHOM
neun: Yue6Hoe nocobue ¢ rpupom YMO B obnactu meramnyprud. Marnutoropek: M3a-Bo
MarnuToropck. roc. TexH. yH-ta uM. I'.11. Hocoga, 2014. 188 c.

5. IManmumer H.B., CubGararymmun C.K. [Ipaktukym no aucuurmimHe «HoBble mporecchl B
Metamuryprun». M3n-so Marauroropck. roc. texH. yH-ta uM. I'.11. Hocoga, 2015. 107 c.

6. Cubaratymnmun C.K., Xapuenko A.C. KayecTBO MIMXTOBBIX MaTepUaloB JOMEHHOH IIaBKH,
BKJTFOYAIONUX THTAHOMATrHETUTHI M CHACPUTHI: YdeOHoe mocobme. Maruutoropck: M3n-Bo
Marnuroropck. roc. TexH. yu-ta uMm. I'.11. Hocosa, 2012. 150 c.

7. CredanoBuy M.A., Cubararyuma C.K., I'ymuna J[.H. 3akoOHOMEpHOCTH ABWKEHUS MIUXTHI U
rasa B JIOMEHHOHU Ieuu. Marauroropek: M3n-so MarHutoropck. roc. TexH. yH-ta uMm. I.H.
Hocoga, 2011. 161 c.

8. Cubararymnun C.K., Xapuenko A.C. Mcnonp3oBaHre KOKCOBOTO OpEIIKa Ha JOMEHHBIX Mevax.
MarnuToropck: M3n-so Marauroropck. roc. texH. yH-ta uM. ['.11. Hocoga, 2013. 163 c.



Dear applicant,

You are going to take a test of the entrance examination in 22.04.02 Advanced Metallurgy.
You have 180 minutes to answer the test questions. You have 1 test attempt. Test assignments may
have one or several correct answers. If you are doubt about a correct choice, you may skip such
question, using the navigation on the test located on the left from a field with the question to go to
the next question and then return to the skipped question.

Good luck!
1 What is a type of the crystal lattice given in the figure? (5 points)

body-centered cubic

face-centered cubic \\

hexagonal close-packed

body-centered tetragonal

2 What measures may be offered to ensure a fine grain structure during solidification?
(5 points)

casting metal into a sand mould
casting metal into a metal mould
overheating

cleaning metal from impurities

3 How much is carbon content in hypoeutectoid carbon steel? (5 points)
0.02<C<0.8

43<C<6.67
214<C<43
08<C<214

4 What iron-carbon alloys are called as ferritic cast iron? (5 points)
alloys where all carbon (over 2.14 %) is presented as graphite

cast irons whose structure includes cementite and ferrite
cast irons with a ferritic structure
cast irons where graphite has a plate-like form

5 What is a name for a structure representing a supersaturated solid solution of carbon
in a-iron? (5 points)

martensite

cementite



ferrite
austenite

6 What are main characteristic features of martensitic transformations? (5 points)

diffusion mechanism of transformations and clear dependence between transformation temperature
and alloy cooling rate

dependence between complete transformation and austhenitizing temperature and minor distortions in
a crystal lattice

subtle dependence between transformation temperatuer and the alloy composition and minor stresses
in the structure

diffusionless mechanism of transformations and an oriented structure

7 To what type of defects is a dislocation attributed? (5 points)

point defect
line defect
surface defect
volume defect
8 Scrap for melting in basic oxygen furnaces is used as... (5 points)
a source of chemical elements
a cooling agent
a main component of the charge

a way of increasing steel weight
9 What alloys are atributed to cast irons? (5 points)

Fe-based alloys

Fe-based alloys containing over 3% of carbon
Fe-based alloys containing over 2.14 % of carbon
Fe-based alloys containing over 1.5 % of carbon

10 What are components of metallic charge in a steelmaking process? (5 points)

iron, scrap, lime, iron-rich raw materials

iron, waste metal, scrap, iron-rich raw materials
waste metal, scrap, iron ore, iron-rich raw materials
iron ore, scrap, iron

11 What is a final process when preparing ore for melting in a blast furnace? (5 points)

sintering



crushing
beneficiation
blending

12 What is the blast furnace burden? (5 points)

molten material covering the liquid metal surface and representing stone- or glass-like substance after
its solidification

a mixture containing sinter, pellets, coke and additives in required ratios
a mixture of iron ore, hard coal and limestone

materials mostly of a mineral origin added to form slag and control its composition, in particular to
bind gangue, steel deoxidation products and to decrease the percentage content of impurities

13 Hot metal for melting in the basic oxygen furnace is used as ... (5 points)

source of iron

source of carbon

molten mixture of chemical elements

agent for melting scrap

14 What are properties of calcium oxide in slag? (5 points)
neutral

acidic

basic

no influence on slag properties

15 How much is oxygen content during blowing in the basic oxygen steelmaking process?
(5 points)
90 % or higher

95 % or higher
98 % or higher
99.5 % or higher

16 What parameter influences solidification time of continuously cast billets? (5 points)
billet width

billet length
billet cross section area
billet thickness

17 What contributes to increasing yield of the basic oxygen furnace? (5 points)



increasing the blowing rate

increasing slag weight

increasing a scrap share in metallic charge

decreasing carbon content at the end of blowing

18 How much is the degree of iron reduction in the blast furnace, %? (5 points)
93-94

95-96

97-98

> 99

19 What is a blast furnace? (5 points)

A steel vessel lined with refractory materials and subjected to the influence of the alternative
electromagnetic field

A flame regenerative furnace to melt steel from iron and scrap, having a bath-shape operating melting
area limited with a floor on the bottom and roof on the top

A shaft furnace to melt iron from iron ore raw materials using coke

A shaft-type furnace to melt iron in foundry shops

20 What is a main criterion for classifying steels with regard to their quality? (5 points)
degree of steel deoxidation

degree of alloying steel

content of sulfur and phosphorous in steel

content of non-metallic inclusions in steel
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OtmeTka
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