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[IpakTriKymM poO3po0JIEHO 3 METOK CHOPSMYBaHHS CaMOCTIHHOT poOoTH
CTYJIEHTIB (paKyJIbTeTy 1HO3eMHOT (LI0JIOT1T MPU MIATOTOBIII 10 TPAKTUYHUX 3aHSTh Yy
pamkax ¢popMyBaHHS IHIIOMOBHOT KOMIETEHIII 3 TEXHIYHOTO nepekiaay. OCHOBHUM
NpPU3HAYCHHSIM BHUJAHHS € BJOCKOHAJICHHS MPAKTHYHUX YMiHb Yy Taly3i TEXHIYHOTO
nepexiany Ha 0a3l 3akpilUICHHS TEOPETUYHUX 3HaHb. J{0 3MICTy MNpaKTUKyMy
BKJTIOYCHO TEMHU, CIIPSMOBaHI Ha PO3BUTOK HABUYOK IMEPEKIaNy HAyKOBO-TEXHIUYHHX
MaTepianiB, PO3MIUPEHHS JIEKCHYHUX 3HAHb y Tajdy3i HAyKOBO-TEXHIYHOI TEMaTHUKH, a
TaKOXX YJIOCKOHAJICHHSI HABUYOK 1 BMiHb YCHOTO TTOCJITOBHOT'O MEPEKIaay TeXHITHIX
MaTepialliB y pi3HUX BHUJIaX MOBJIECHHEBOT JISIBHOCTI PIAHOIO Ta IHO3EMHOI0 MOBaMH.
[IpakTrKyM yKJIaJeHO BiIMOBIAHO J0 poOodoi mporpamu aucHuiuiinu «Teopis Ta
IIpaKTUKa TepeKIIaay 3 Mepiioi iIH03eMHOT MOBH (aHTJIIMCHKOT)».

[IpakTrikyM MicTuTh 16 OpUTiHATBHMX TEXHIYHUX TEKCTIB 3a TEMaTHUKOIO
«Metanypris» Ta «MetanoodpoOka» Ta ONOPHY JEKCHUKY IO HHX, BIpPaBU Ha
3aCBOEHHS JIGKCHYHOTO MaTepiany i J0JaTKOBI BIPaBH Ha MepeKiaj] YKpaiHChKOIO Ta
AHTJIACHKOI0 MOBaMH. Y 3MICT IIbOTO BHJIAHHS TaKOX BKJIIOYEHO 3aBIaHHA IS
CaMOCTIHHOI pOOOTH CTYACHTIB, CIIMCOK PEKOMEHAOBAHOI JiTepaTypH. Y J0JaTKax
MOJIaHO TAONUITI0 ISl TIEPETBOPEHHS OJIMHUIIb BUMIPIOBAHHSA Ta CIMCOK OCHOBHHUX
TEPMIHIB TalIy31 3 iX IEPEKIa0M YKPaiHChKOI MOBOIO.

[IpakTrikyM ampecyeTbes 3700yBadaM CTYIEHS BHINOi OCBITH OakajiaBpa, sKi
HABYAIOTHCS 32 OCBITHRO-TIpOdeciiiHoIo porpamoro «llepexan (aHTTiACHKIIT)».
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BCTYII

Kypc «Teopis Ta mnpakThka nepekiaagy 3 Hepmoi iHO3€MHOI MOBH
(aHrIACHKOT)» HANEKUTD 10 HUKITY (PaxoBUX AUCIUIUIIH, HOrO BUBYEHHS CIIPUSATUME
MIJTOTOBI[I BUCOKOKBATI(pIKOBAHOTO Ta KOHKYPEHTHOCTIPOMOXKHOTO (paxiBIIs.

MeToro BUBUYEHHS [1aHOT HaBYAJIbHOI JMCLUMIUIIHA € 3aCBOEHHS TEOPETHUYHHUX
3HaHb, HAOYTTAd Ta BJOCKOHAJIECHHS MPAKTUUYHUX YMIHb Yy Tally3l TEXHIYHOIO
nepekiany. IlparmMaTuyHUil acmeKkT MIArOTOBKH (axiBI 3 TEXHIYHOTO IMEpeKIaay
3YMOBIIOETHCA OYypXJIMBUM PO3BUTKOM TEXHIKM Ta MOLIMPEHHSIM HAyKOBO-TEXHIYHOT
iHpopmarlii. Ha cboro/iHi HayKoBO-TeXHIYHA c(epa € OJHIEI0 3 KUTTEBO BAXIUBHUX
chep iSTbHOCTI JTIOIUHHU.

MeTor TpakKTUYHUX 3aHATh 3 TEOpii Ta MPAKTHKHU MEpeKiIaay € PO3BHTOK Ta
3aKpIlJICHHST HAaBUYOK aHTJIO-YKPAiTHCHKOTO Ta YKpaiHO-aHTITIHCHKOTO TeEpeKIaay
TEXHIYHUX TEKCTiB, PO3IIMPEHHS JIEKCUYHUX 3HaHb, 3aKPIMJICHHS BMiHb Ta HABHYOK
NUCBMOBOTO Ta YCHOTO IMOCIIIOBHOTO TMepeKiaay, HEOOXIIHUX Uil PO3yMIHHS
1HO3eMHOT'0 MOBJICHHSI Ta CIIIKYBaHHS.

Jlanuii mpakTUKyM MICTUTh HaBYalIbHI MaTeplajid 3 TEXHIYHOTO MepeKiIany
tematuku «Metanyprisi» ta «MeTtanoobpobka» Ta BiAmoBigae pobOodiil mporpami
HaBYaIbHOI AMCIUILIIHU «Teopis Ta mpakTHUKa MepekIaay 3 Mepiioi iHO3eMHOT MOBU
(anrmificekoi)» mans  cTyneHTiB 4 Kypcy. Bupanns cropustuMe 3akpiiieHHIO
TEOPETUYHUX 3HAHb Ta O3HAHOMIIEHHIO CTYAEHTa 3 OCOOJMBOCTSIMH TEXHIYHHX
TEKCTIB.

CtpykTypa BUAAHHS 3yMOBJIEHA METOJUKOI POOOTH 3 IHIIOMOBHUM TEKCTOM
Ta JIOTIKOIO Tpo(deciiiHOro craHOBIEHHS mnepekianava. [IpakTukyMm ckiamaerbes 3
TEOPETHYHOTO Ta TMPAKTUYHOTO PO3ALTIB. Y TeopeTuuHomy po3auri (Pozmgin 1)
HABEJICHO TMOpajay IepeKiIajadeBl TeXHIUYHOI JirepaTypd. IlpakTuuHmii po3ain
(Po3znin 2) cknamaetnest 3 ABox yactud “Metallurgy” (Unit 1) ta “Metal Science and
Fabrication” (Unit 2), 3micT sxux yHidikoBanuii. KokHa 3 1UX YaCTUH MiCTUTh:

1)  donHoBy iH(pOpMAIiO IS 3araJbHOr0 03HAHOMIICHHS 3 Taly33Io.

2)  3aBmaHHs Ha NEpPEKiaj JICKCUKH 32 TEMOIO.

3)  Yorupu aHTIOMOBHI aBTCHTHYHI TCKCTH IS TEPEKIaay 3 TEMaTHIYHUM
rJIoCapieM OCHOBHUX TEPMIHIB.

4)  3aBmaHHA Ha 3aCBOEHHS JIGKCHYHOTO MaTtepialy Ticlsi KOXHOTO 3
OCHOBHHUX TEKCTIB.

5) JlomaTkoBi 3aBAaHHS Ha MEPEKIIaJl 3 BIAMOBIAHOT TEMH 3 aHTIIMCHKOT Ha
YKpaiHCBKY Ta 3 YKPAiHCHKOI Ha aHTJTINCHKY MOBY.

6) Yotupu 10AaTKOBI TEKCTH JIJISI CAMOCTIMHOTO OTPAIFOBAHHS.

7)  IemuBigyanbHI 3aBIaHHS, TOOTO IMOCWIAHHS Ha BigeoMarepiaiu y Gopmi
QR-koxy.

8)  3pa3ku KOHTPOIBHHUX POOIT.

OCHOBHI TEKCTHU MPEICTABIAIOTh PI3HI Tally3eBl HAMPAMH, 10 CIOPUATHME
O3HAaMOMJICHHIO CTYACHTIB 3 OCOOJIMBOCTSIMHU MIAMOBU METAIYpPrii Ta CHOPIIHEHUX
rajixyseil, a caMme MeTaJlo00pOOKH, 3BapIOBAaHHSI, METAJI03HABCTBA Ta TPUOOJIOTI.

VY nopatkax HaBelEeHO TaOJUIIIO JJIsl IEPETBOPEHHS OJAMHUIID BUMIPIOBAHHS Ta
CIIMCOK TEpPMIHIB, 110 AaKTUBHO BHUKOPHUCTOBYIOTHCS ~CIHEI[laliCTaMH Taly3l.
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i nofaTku JOMOMOXKYTh CTYAEHTY IpHU MEpeKaZl TEKCTIB Ta BUKOHAHHI BIpaB
npakTukyMy. HaBegeHuidl CHHCOK PpEKOMEHJOBAHOI JIITEpaTypH CHPUITHME
NOTJIMOJICHOMY BHUBYEHHIO KypCY, OCKUIBKM MICTUTh TEOPETUYHI JiKEpena 3
TEXHIYHOI'0 MEepPEeKIaay, 0 JTONOMOXYTh IMPHU MEPEKIal TEKCTIB KypCy, BUKOHAHHI
IHAUBITYaTbHUX 3aBaHb.

BukonanHs  mepekiajallbKMX  3aBAaHb  MIANOPSAKOBAHO  BHUPILIEHHIO
HACTYNHMX 3aBAaHb: MOJOJAHHS TPYAHOILIB, 0 BUHUKAIOTH NpPH NEpeKIai
TEXHIYHHUX TEKCTIB; PO3MIMPEHHS TAaCUBHOTO BOKaOyJsipa, aKTUBI3alisl CIOBHUKOBOIO
3amnacy Ta TepMIHOJIOT1YHOT JICKCUKU B MOBJICHHEBIN JISUTBHOCTI.

BukopucTaHHS MPaKTUKyMy CIIPSIMOBaHO Ha OPMYBaHHS y CTY/ICHTIB

3HAHD:

- OCHOB MHCHMOBOT0 MEPEKIIay TEXHIYHUX TEKCTIB;

- criet(iky yCHOTO Mepekiiay HayKOBO-TEXHIYHUX TEKCTIB;

- 0COOJIMBOCTEM yCHOTO IPOQECIHO-OPIEHTOBAHOTO MEPEKIAIy.

VYMIHb.

- KOpHCTYBaHHS (aXOBUMU CIIOBHUKAMHU Pi3HUX THUIIIB;

- BOJIOJ[IHHSI HABUYKAMH JTBOCTOPOHHBOTO YCHOTO ¥ MHCHMOBOIO MPOQeciiiHo-
OpIEHTOBAHOTO MEPEKIIAy;

- 311IICHEHHS TIEPEKIIaIallbKo1 IHTepIIpeTallli IHIIOMOBHOT'O TEKCTY.

OCHOBHUM TpU3HAYECHHSM 3alpONOHOBAHOTO BHUAAHHS € (OPMYBaHHS Yy
CTYJCHTIB I1HIIOMOBHOI KOMIIETEHIIi 3 IHCBMOBOIO Ta YCHOI'O HOCJIAOBHOIO
TEXHIYHOTO MEPEeKIaLy.

Bunanus pekoMeHIyeThesl UIsl BUKOPUCTAHHS M 4ac MPaKTUYHUX 3aHATH, a
TAaKOXK y TIPOIeCi CaMOCTIMHOI poOoTH 3 aucHMIUTIHK «Teopis Ta mpakTHUKa
nepeksaay 3 mepiioi iHo3eMHOI MOBH (aHTJIIMCHKOT)».



PO3AIJI 1. TEOPETHUYHI BITIOMOCTI

@ OsnaiioMTech 3 MOpaJaMu NepeKIaaaqy TeXHIiYHOl JiTepaTypu

[Ipu nepexnani TEXHIYHOTO TEKCTY HEOOXIAHO JOTPUMYBATHUCh 3arajlbHUX
BUMOI' aJIEKBaTHOCTI MEpeKJaJly Ta BpaxOBYBaTH OCOOJMBOCTI aHTJIIOMOBHHUX
TEXHIYHUX TEKCTIB.

TexHIYHUM TEKCTaM NpUTaMaHHA BHUCOKa 1H(MOPMATUBHICTh Ta YITKICTh
dbopmyntoBaHHS AyYMKA. BoOHM  BIAPI3HSIOTBCS MAaKCHMAJBHOK  JIOT1YHICTIO,
JAKOHIYHICTIO Ta T030aBlieH1 emolliiiHoro 3abapmieHHs. Ille oaHIEIO BaKIUBOIO
OCOOJIMBICTIO TEXHIYHUX TEKCTIB € HAsABHICTb B HUX BIJHOCHO BEJIUKOI KIJIBKICTI
cHemiabHUX TEPMIHIB Ta MO3HAa4Y€Hb, CKOpOUYeHb Ta alpesiatyp. KpiMm TOro, Taki
TEKCTU 4YacTO CYNPOBOJUKYIOTBCS  LIIOCTpallisiMd, TrpadikamMu, TaOIMISIMHU,
po3paxyHkamu Tomo. [lepen mepexiagoM HEOOXITHO MOBHICTIO MPOYUTATH TEKCT,
BU3HAUMTH HE3HANOMi ciioBa Ta CHpoOyBaTH 3pO3YMITH 3MICT 1 3arajibHy JIOTIKY
BUKJIQJICHHS 1H(DOpMaIlii.

@ Ilpu nepexnadi mexniunux mexcmie peKOMeEeHO0BAHO:

¢ B mepmy uepry cnupartucs Ha JIOTIKY 1 KOHTEKCT, a B)KE ITOTIM Ha CJIOBHHUK.

¢ [lparHyTH 70 sKOMOTa TOYHINIONO BHOOpPY €KBIBaJIEHTIB CIIIB TEKCTY
OpHUTIHAITY.

¢ AHaji3yBaTH PCUYCHHS HE TUIBKHM Ha CHHTAaKCUYHOMY, a i Ha JIOTIYHOMY DiBHI,
1100 IPABWIIBHO PO3CTABIISITH aKLEHTHU MPU MIEPEeKIaIi.

¢ YcyBaTu HENPUUHSATHI 32 HOpMaMH MOBH TIEPEKJIaay aHTIIHCHKI JJAKOHIYHICTD
Ta IMIUTIKAI].

*» BukoHyBaTH 3aMiHy JOBIOTO PEUYCHHS MOBOIO OpHTiHANTY ABOMa a0b0 OLIbIIe
PEUYCHHSIMU MOBOIO TIEPEKIIAy.

+¢ I[Ipu nepekiaami TabIUIb, OMKCY PUCYHKIB Ta TpadikiB 3BEPTATHCH J0 TEKCTY, a

P TIePEKIIaJl TEKCTY — 3BIPSITUCS 3 BIAMOBIAHUMHU TaOIUIIIMHU, PUCYHKAMH Ta

rpadikamu.

[lepexmnan 3aroj0BKiB BAKOHYBAaTH B OCTaAHHIO YEpry.

IIpu mnepeknaai OaraTo3Ha4YHMX CHiB, HE TOKJIaAaTHUCA Ha TIaM ATh, a

3BEPTATUCH JIO CIIOBHUKA.

s CrexutH 3a CTHIEM BHKIALy (HE JOMyCKAaTH pO3MICIUICHHS TPHUCY/IKA,
HAarpOMA/DKCHHS IMacUBHUX (QOpM Ji€CiIOBa, BUIMIECTIBHUX 1MEHHHUKIB,
JIEMPUKMETHUKIB, IMCHHUKIB Y POJOBOMY BIIMIHKY Ta IPUHUMEHHUKIB «IJISI»).

¢ PosmmdpoByBatr aHriIoMOBHI abpeBiarypu ab0 HajlaBaTH iM CKBIBaJICHTHI
abpeBiaTypy MOBOIO MEPEKIIATy.

¢ MaTu ysBJICHHS NPO CHUCTEMH OJWHHIIL BHUMIPIOBaHHS 1 3a HEOOXIiTHOCTI
nepepaxoByBaTH PO3MIPHOCTI.

¢ UnTaTH CTATTi Y HAYKOBO-TEXHIYHUX XKypHATIaX MOBOIO ITEPEKIIaNy, 3BEPTAIOUH
yBary Ha CTHJIb BUKJIQJy Ta CJIOBOBKHBAHHS.

¢ 3akiHdyBaTH poOOOTY BIAacHUM penaryBaHHsM (I 4Yac peaaryBaHHS
MepeKIiajiad yTOUHIOE 3MICT, BUSIBIISIE IIPOITYCKH, YCYBA€ MOKJIMBI rpaMaTHUyHI,
JICKCUYHI Ta CTHJIICTHYHI TOMIIIKH).

R/ R/
0’0 0’0



Oco06HMBOIO PUCOIO0 HAYKOBO-TEXHIYHOTO TEKCTY € JIOT14H1 3B’A3KH a0 JIOT1Ka
BUKJIQJaHHS JYMKH, SKI T[epekiajad IOBUHEH TOYHO 11eHTU(IKYBATH, IO
3a0€3MeunTh 3arajbHy BHUCOKY SIKICTh Mepekjiany. MexaHIuHMIl mepekyial MOXe
MIPUBECTH J0 CEPHO3HUX MEPEKIATANBKUX TOMUIIOK.

HaykoBo-TexHiYHa MOBa BIAPI3HAETHCS TOYHICTIO Ta OAHO3HAYHICTIO. CXOXKI,
Ha NEpIIUNA MO, 3a 3MICTOM CJIOBa MOXKYTh MO3HA4aTH 30BCIM Pi3HI BETUYHHU
ab0 BJIACTHBOCTI. 3 OISy Ha 1€ IpU NEepeKiaal TEeXHIYHUX TEKCTIB HE BapTo
IUTYyTaTH Bary 3 Macolo, a >KapOMILHICTh 3 JKapOCTIMKICTIO. AJIE€ TOCUTh MOUIUPEHOIO
€ KareropiajabHa 0araTo3HauyHICTh, KOJU OJHA (hopma CIOBa BUKOPHUCTOBYETHCS IS
MO3HAYCHHs SK Jii, Tak 1 11 pe3ynbraty. Hampukian, cioBo extrusion moxe
MO3HAYATH SIK MPOIEC EKCTPYAYBaHHS, TaK 1 HOro pe3yabTar — npodisib, OTPUMAHUN
eKCTpYyBaHHSAM (BUPIO).

Y nmepeknanl TO3HAYEHHS JOKYMEHTIB, OOJIaJHaHHS, CTajed Ta IiH.
30epiraroThes, Hampukiaaa: pump, Type bBIIJI-365; steel 12XI8HIOT (ue BapTO
nucaru: Steel 12KhI8N10T).

OCoONMBICTIO TEXHIYHUX TEKCTIB TAKOXK € HASBHICTH MO3HAYCHUX JIATHHUIICIO
XIMIYHUX €JeMeHTIB. BOHM MOXYTb MepeKjIafaTHCs TOBHUM YKPAaiHCHKUM
BignoBigaukom (Cr — xpom, B — 60p ToI110) 00 MEPESHOCUTHCS 0 TEKCTY MepeKIaay
0e3 3MiH.

@ Ilpu nepeknadi mexniunux mekcmie He PeKOMEHO08AHO:

% Tlepexnagatu OykBaibHO (TOOTO MEpeKIagaTH CJIOBO CIIOBOM, KOIIIOBATH
CHHTAaKCUC MOBHM OpHWTiHaNly, 3a0yBaTH TMPO PI3HUIIO Y JEKCUYHIN
CIIOJIy4yBaHOCTI MOBHUX OJIMHHUIIL MK JBOMa MOBaMU Ta MPO PIZHULIO Y
TIECTIBHOMY KepyBaHHI).

¢ CIirno JOBIpATH TEKCTy OpHriHaly (MOXIJIHMBI OOMOBKH aBTOpa, OIKCKH,
MOPYIIECHHS JIOT1KH).

+¢ CIIiIo JOBIpSTH CIIOBHUKAM.

Bapro mnam’aratm, 1o sAK cepex 3araJbHOTEXHIYHHUX, TaK 1 cepen
BY3bKOCTICI[IAJIBHIX TEPMiHIB € TEPMIHHM 3 KUIbKOMa 3HaueHHAMH. HaBiTh y pamkax
OJIHI€T TEPMIHOCHUCTEMH MOKHA 3yCTPITH OaraTO3Ha4Hi TEPMiHHU, TOMY HE3BaXKAIOUU
Ha TPUHAICKHICTH TEPMIHA MO Ti€l YK 1HINOT TPyHH, OOWUpaTH TNEPEKIATHUN
eKBIBaJICHT TOTPIOHO Ha OCHOBI KOHTeKcTy. Hampukian, Tepmin alloy 3minroe cBoe
3HAUEHHS B 3aJIC)KHOCTI BiJ KOHTEKCTY. HalmomupeHimuM € BUKOPUCTAHHS IIHOTO
TEpMiHAa y 3HAYCHHI «CIUIaB», ajieé 1HOJ1 MOKHA 3YyCTPITH Il TepMiH y 3HAa4YeHHI
JIETYKOUUH €IIEMEHT.

OxpemMy yBary mpu mepekiaai Tpeda MpuaAUIATH TaK 3BaHUM aMOiBaJIEHTHUM
cimoBaM. AMOIBaJIEHTHUM CJIOBa — II€ CJIOBa, IO MOEAHYIOTh B COO1 MPOTHIICKHI
3Ha4YeHHs (Hampukiaazg improve, best ta in.). [lpm mepeknaai mux ciaiB Hepekiagad
MOBWHEH ommpaTtucs Ha koHTekcT: to improve efficiency — migBumuTe koedimieHT
kopucHoi nii (KKJI); to improve power |0SS — 3Hu3UTH BTpaTH eHEprii.



Takox y TEXHIYHHX TEKCTaXx € TEePMIHH, VY SKHX
aTpuOyTUBHA POJIb TIEPEAAEThCA TMEBHIA OYKBI BHACIIOK
rpadiunoi ¢opmu. Ilepexnan Takux cCIiB YKpPaiHCHKOIO MOBOIO
BiOyBaeThCcsl 3a  JOMOMOIOK  BIAMOBIIHMX  E€KBIBAJICHTIB!
H-beam — nBortaBpoBa Oanka, T-joint — TaBpoBe 3’€aHaAHHS,
single-V — V-moxiOHa miAroroBka KPOMOK (JI0 3BaprOBaHH:)
TOIIIO.

@(} Ilpu nepeknadi mexHiuHux mexcmie 3a00POHAEMbCA'

¢ Bucrynmatn 'y posi  caMO3BaHOTO CITiBaBTOpa (JIONTIOBHIOBAaTH aBTOPA,

MOSICHIOBATU MOTO TYMKY).
¢ BBoauTH BiICYTHI B OpUTiHAI JIATIKH 1 T. iH.
¢ BBoaWTH y TEKCT mepekiay CHHOHIMU TepMiHa (3 MipKYBaHb «HE HACKYYHTHY
YUTAYECBI).
OnyckaTu HE3po3yMill PparMeHTH TEKCTY.
3anuimaTty He3po3ymuli abo nepekiajeHi HaBMaHHs CJIO0BA, CIIOBOCIOIYYEHHS
a00 YpPUBKHM Yy TEKCTI NEepekiaay, He CIpoOyBaBIIM MPOKOHCYJIbTYBATHUCS 3
daxiBieM Ta MONEPEAUTH 3aMOBHUKA, CTEIIaJbHO BHAUIMBIIN TaKe MICIE Y
nepeKsal.

TexHiuauit mnepeknag BIAPI3HIETbCSA BHUCOKMMH BHMOTaMH JO TOYHOCTI
nepenadi iHdopmarllii. B TeXHIYHUX TEKCTax KOXKHE CJIOBO Ma€ 3HA4YeHHS 1 OyIb-sAKi
BIJICTYIIM BiJl OPUTIHAJY MOXKYTb 3MIHUTH 3MicT. He moTpiOHO JOMOBHIOBATH aBTOpa
Ta JaBaTH JOJATKOBUX TOSCHEHb, HABITh SKIIO BaM 3MIA€THCS, IO II€ JTOMOMOXKE
MOSICHUTH CKIAmHWA TepMiH. [Ipu mepekinami yHHWKaiTe BUKOPUCTAHHS €MOIIHHO-
BHPa3HUX €JIEMCHTIB.



PO3ALJI 2. TPAKTUYHI 3ABIAHHSA
UNIT 1. METALLURGY

&— Background information

MeranypriiiHa TpPOMHUCIOBICTE 00’€IHY€ 3aBOJIU Ta
MIIIPUEMCTBA, SIKI TOCIIJIOBHO 3/IMCHIOIOTh BUI00YBaHHS,
30arayeHHsi, METaNypriiiHy mepepoOKy pya YOpHUX 1
KOJIbOPOBUX METAJIiB Ta HEPYAHOI CHPOBHUHU, BHUPOOHHIITBO
CTaJll, YaBYHY, KOJIbOPOBHX 1 JJOPOTOLIIHHUX METaJjiB, CIJIaBIB,
MpOKaTHE BHPOOHUIITBO Ta MEPEpPOOKY BTOPUHHOI CHPOBHHU
(metanoOpyxty). CbOrojgHi MNPaKTUYHO HEMA€E TaKOTro
HiAMPUEMCTBA, SKE Yy Ti YM 1HIIINA Mipl HE BUKOPHUCTOBYBAJIO
0 MPOMYKIiII0 METaIypriiHOI MPOMHCIOBOCTI, & OCHOBHUMH ii CHOXHBAa4aMH €
MaInIMHOOYIyBaHHs, OYJIBHUIITBO Ta TpaHCHOPT. JIBOMa OCHOBHHUMH Taiay3siMU
METaITypriifHOT IPOMHUCIIOBOCTI € YOpPHA Ta KOJIHOPOBA METATYPTisl.

YopHa mertanmyprisi — e OJHa 3 HaWOUIbII PO3BHMHEHMX B YKpaiHi ramysei
NpOMUCIIOBOCTI. BoHa € QyHZaMEHTOM pPO3BUTKY BCBHOTO T'OCIOAAPCHKOTO
KOMIUIeKCY. YOpHI MeTalld 3aJIMIIal0ThCsl HAI3BUYAHO BaXKJIMBUM KOHCTPYKIIHHUM
MarepiajJoMm, MPAaKTUYHO HE3aMIHHUM Ha OyAiBHHNTBI. Bixg cnpoMoXkHOCTI KpaiHu
BUTOTORJISITU YOPHI METAIM y JOCTATHIM KUIBKOCTI B 3HAYHIM MIpl 3aJIeKaTh PiBEHb
PO3BUTKY BHPOOHMYMX CHJI KpaiHH, TEMNH 1 MacmTabu i TEXHIYHOTO MpOTpecy.
[lignpuemMcTBa YOpHOI METaNyprii BUIUIABISIOTH CTallb Ta YaBYH, BUTOTOBJISIOTH
IIPOKAT, TPYOH TOIIIO.

3apa3 y CBITI iCHye TpU TOJIOBHI MPOMHUCIIOBI CIIOCOOM BUIUIABKM CTalli, 1€
MapTeHIBChKUH, KUCHEBO-KOHBEPTEPHUM Ta eleKTpoMeTanypriiiauii ciocoou. Illomo
YaByHY, TO OCHOBHUM CIIOCOOOM HOT0 OTpPUMaHHSA € JJOMEHHE BUPOOHUIITBO.

KombopoBa  mMetanmypris  siBiasie  co0oro  OararorpaHHe  IIPOMHCIIOBE
BUPOOHUIITBO, IO O00’€IHY€ CKJIaAHI TEXHOJOTIUHI MPOIECH Ta Ma€ IMHPOKHUMA
acopTuMeHT Tpoaykilii. BoHa oxorumoe moOyBaHHS 1 30aradeHHs pyA KOJIbOPOBHX
MeTaiiB, BAPOOHUIITBO Ta OOPOOKY KOJILOPOBHX METAJIB Ta CIJIaBiB. be3 KoiIbopoBoi
MeTaTyprii HEMOXJIMBO YSIBUTH HOBITHI BUPOOHHUIITBA, MEPEAYCIM MAITUHOOYTIBHI —
CJIEKTPOHHE, Pa/IIOTEXHIYHE, eJICKTPOTEXHIYHE, aBial[ifHO-KOCMIYHE TOIIO.

3HaueHHs KOJBOPOBOi MeTanyprii HeBmMHHO 3poctae. Ha mouatky XX cT.
BUKOPHCTOBYBAJIOCS BCHOTO JIMIEe ONHM3bKO 15 BUIIB MeTamiB, B cepeauHi XX CT. —
Bxke 0ym3bKo 30, a choroani — 6m3pko 70, TOOTO MepeBakHA YaCTUHA BCIX ICHYIOUMX
MetaniB. Ha miampuemMcTBax KOJLOPOBOI METANyprii TOJTOBHAM YHMHOM BUPOOISIOTH
aJIOMIHINA, MiJib, IINHK, CBUHEIIb, TUTAH Ta HIKEJIb.

Ha BiamiHy BiI 4YOpHOi, KOJIBOPOBAa METAIyprii B YKpaiHi pO3BHUHYTA
MOPIBHAHO €1ab0. Y CTPYKTypl KOJBOPOBOI MeTanyprii YKpaiHd MpOBITHE Miclie
3aiimae anroMiHi€eBa MPOMHUCIOBICTh. Cepell IHIIUX raigy3ed KOJIbOpOBOi MeTalryprii
VYkpaidi BapTO BiA3HAYUTH BUPOOHUIITBO MarHito, TUTaHy, (PepoHIKeto, PTyTi Ta
30J10Ta.
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Topic 1. Ferrous and Non-ferrous Metals

25 Task 1. Translate the following words and word-combinations into Ukrainian:

ferrum; chrome-base alloy; aluminium alloy; alloy in commercial production;
alloy in experimental production; alkali metal alloy; alkaline earth alloy; alkaline
earth metal-aluminium alloy; low alloy; carbon-free steel; carbon tool steel; chain
steel; rustless streel; alloying additive; dope additive; rust; corrosion; erosion.

25 Task 2. Translate the following words and word-combinations into English:
ANNIOMIHIEBO-MACHIEBULL CNIAE, AIOMIHIEBO-MIOHO-MACHIESUI CNIIAG, CHAAE HA
OCHO8I 3ai3a; Ccn1a8 nidsUWeHoi MIYHOCMI, CNIA8 3 BUCOKOK MeMNepamyporo
niasenenns;, meepoicmov 3a Pokeennom; meepoa cmanv;, miyna cmanwv; mMonib0eHosa
CMailb; MA2HIMHA NPOHUKHICMb; MeMNnepamyponposioHiCmy;, MenionposioHicmb.

25 Task 3. Make a translation of the following text using essential vocabulary:

H_!!-J' Ferrous and Non-ferrous Metals

Ferrous Metals. The term ferrous is derived from
the Latin word ferrum and means that the metal
compound contains iron. Metals with only trace
amounts of iron in their composite are not classed as
ferrous. The iron in ferrous metals tends to make them
magnetic, of high strength and hardness. However, their
characteristics can differ greatly depending on the wide
variety of alloying elements of which they are made up of. Ferrous metals are
vulnerable to rust when exposed to moisture as they have a high carbon content.

Because these metals tend to be strong and durable, they have many uses in
construction and engineering. You can find ferrous metals in large structures such as
skyscrapers and bridges. Furthermore, ferrous metals are used in shipping containers,
industrial piping, cars, railroad tracks, and domestic tools.

Ferrous metals list includes cast iron, stainless steel, carbon steel, etc.

Non-Ferrous Metals. Non-ferrous metals don’t contain a significant amount of
iron and are more desirable as they have conductive, non-magnetic, and low weight
properties. The higher demand for non-ferrous metals means they are generally more
expensive than ferrous metals.

Non-ferrous metals can also be distinguished by their malleability. This means
they can be reshaped and reused, often without losing their valuable properties. This
makes them ideal for an extensive range of commercial industries.

Non-ferrous metals have had many uses throughout history with copper and
bronze being heralded for advancing civilisation through from the Stone Age to
1700 BCE, when people learnt to mine copper and tin to make bronze weapons.
Today non-ferrous metals are used for construction, making tools, electrical cables,
vehicle engines, pipelines, containers, and even cutlery.
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Non-ferrous metals list includes aluminium (low weight) and its alloys, copper
(higher conductivity), zinc (resistant to corrosion), tin, brass, etc.

The difference between ferrous and non-ferrous metals. Ferrous metals
contain iron and non-ferrous metals do not. Non-ferrous metals are rarer, more
valuable and resistant to corrosion, than ferrous metals. Ferrous and non-ferrous
metals are both recyclable. Magnetising the iron in ferrous metals can separate
ferrous and non-ferrous metals.

Essential vocabulary

ferrous metal — yopuuii meran carbon steel — Byrienesa cranb
non-ferrous metal — konbopoBuii Metan ~ malleability — koBKicTh, MIACTHYHICTH
strength — minHiCTH cCopper — mizpb

hardness — tBepaicTh tin — o10BO

alloying element — neryrouwnii eaemMeHT brass — naryns

cast iron — yaByH alloy — cinas

stainless steel — nepxaBiroya craib conductivity — npoBizHICTh

25 Task 4. Think of sentences with key words and word-combinations from the text
and write them down (2 in English, 2 in Ukrainian). Translate the sentences.

25 Task 5. Translate the following sentences into Ukrainian:

a) Brasses are copper-based alloys that have zinc as the principal alloying
element. In some cases, small amounts of nickel, aluminum, iron, or silicon may be
also present.

b) For example, during the slow cooling of a low-carbon steel such as
AISI 1020 (0.20% carbon), transformation begins as the metal reaches 1,555°F.

c) The mathematical model revealed the relationship between the
strengthening layer geometric characteristics (width, height, and cross-section area)
and processing parameters (laser power, scanning velocity, and wire feeding speed).

d) Copper is a key material for when heat and electrical conductivity is
required in motors, wiring and in batteries, where low mass and high conductivity
are delivered.

e) Cast iron usually refers to a family of materials that are ferrous alloys
consisting of iron, 2-4.5 per cent carbon and up to 3.5 per cent silicon. Silicon is
usually added to ease the casting by improving fluidity.

25 Task 6. Translate the following sentences into English:

a) C 1946 poky Hawa xomnauis € oOHiclo 3 Jidepie 2any3i 3 0OpoOKu ma
npooastcy KoJIbOpOoSUX MEMAi6é Ha 6HYMPIUHbOMY MA MIXCHAPOOHOMY PUHKAX.

b) 3binvuwenns meepoocmi cmanosuno 40% eionocro 3paskie 3 eyeneyesoi
cmani i 30% 6i0HOCHO YaBYHHUX 3PA3KIE.

C) Ak npaeuno, yi memanu XiMiYHO CMIUKI NPU HUSLKUX MeMnepamypax, daje

CMarms aKmusHUMU NpU NIOBUWEHUX, Ma IX memnepamypa niaeleHHs nepesuLsye
1700°C.
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d) Ionooicenns mouok M, i M, na oiacpami i30mepmiunoc0 nepemeopeHHs He
3anexdcums 8i0 WBUOKOCMI OXOJ00NCEHHS, ale 3aNeHCUums Gi0 8MICmy 8y2leyio 8
cmadi.

e) Ilpu eubopi mapxu uasyny 01 Oemani nOmMpioHO GIOUMOBXY8AMUCH GO
YMO8, 8 AKUX 60HA NPAYIOE, MA NOPIEHAMU MEXHOJIO2IYHI MA MEeXAHIYHI 61ACMUBOCI
8UOPaHOI MapKu 0Jis1 3a0e3neyeH sl MeXHIYHUX YMO8 pobomu 0emai 8 MexaHizmi.

Topic 2. Zaporizhstal

&< Task 1. Translate the following words and word-combinations into Ukrainian:

ironworks; greenfield works; high-alloy steel; cold-drawn steel; common steel;
killed steel; dirty steel; shaped tube; flexible tube; test tube; U-tube; weldless tube;
graphitic pig iron; powdered iron; flat iron; heat-resistant cast iron; compound
section; H-section; L-section; square section; square sections.

25 Task 2. Translate the following words and word-combinations into English:

MOHKOCMIHHA mpyba;, OiLlull 4asyH;, 4YA8YH 3 HU3bKUM Koe@iyieHmom
MEePMIYHO20 POZUUPEHHS;, NASILHUK; KOBKUU YABVH; BUCOKOI208AHULL YABVH; YABYH
3 BUCOKUM BMICIOM 8y2ieyio; Kymosuil npo@ine; S-nodioHutl npoghine.

25 Task 3. Make a translation of the following text using essential vocabulary:

LL] Zaporizhstal

Ladies and Gentlemen!

Zaporizhstal Integrated Iron & Steel Works JSC is an
industrial giant, one of the leaders of Ukrainian economy.

The Works produces high quality hot-rolled and cold-
rolled carbon, low-alloy, alloy and stainless steel products
0.5 to 3.0 mm thick. The main consumers of the Works’
products are welded tube producers, metal service centers, |ZAPORIZHSTAL
automotive, transport engineering, agricultural, machine-
building industries and producers of domestic appliances.

The Quality Management System conforming to the international standard
EN ISO 9001:2000, has been implemented at Zaporizhstal JSC. Production of quality
steel meeting the consumers’ expectations and demands is our prime goal.

Zaporizhstal trademark is known in more than 100 countries of the world.
However, we consider the domestic market as the basis of Zaporizhstal’s corporate
strategy.

Technical reequipment and reconstruction of the Works, mastering of new
product types, improvement of the quality of rolled products, extension of the list of
services rendered to the consumers and improvement of the service character are the
Works’ priority trends.
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Numerous international and national awards for competitive and quality
products, as well as for successful integration into the world’s economy acknowledge
Zaponzhstal’s high reputation in the business world.

Zaporizhstal is your reliable partner in Ukraine! We invite you to mutually
beneficial cooperation!

Modern potential. Place of Zaporizhstal JSC in the Ukrainian market. Today
Zaporizhstal JSC is an industrial giant, one of the leaders of Ukrainian economy. Its
production volume lists it into the four largest enterprises of Ukraine.

The Works is the producer of high-quality metal products, such as pig-iron,
steel, sheets of carbon, low-alloy, alloy and stainless steels, cold-rolled formed
sections, tinplate, building materials and consumer goods.

The Works is one of the basic suppliers of rolled sheets and cold-rolled formed
sections for the Ukrainian machine-building industry and tinplate for the food
industry. A technical modernisation program till 2010 has been worked out at
Zaporizhstal. The stipulated measures are directed towards improvement of the
quality and competitiveness of products, renewing of the fixed capital, introduction of
the newest technologies, extension of the range of products, protection of the envi-
ronment and saving of raw materials and power resources.

Fulfilment of the planned measures and constant improvement of the Quality
Control System is considered a guarantee of the consumer’s satisfaction and increases
the competitiveness of the products.

Essential vocabulary

integrated iron and steel works — quality management (= quality control)
MeTaaypriiHui KoMOiHAT — KOHTPOJIb SIKOCTI

hot-rolled — rapsiuexkaranuii pig-iron — 4yIIKOBHA YaBYH, YaBYH
cold-rolled — xononnokarauuit sheet steel — nucroBa crasnp

low-alloy steel — Hu3pkonerosana cranp  formed section — ruyTuit mpodinb

alloy steel — nmerosana cranp tinplate — sxepcthb

welded tube — 3Bapna TpyoOa

25 Task 4. Think of sentences with key words and word-combinations from the text
and write them down (2 in English, 2 in Ukrainian). Translate the sentences.

25 Task 5. Translate the following sentences into Ukrainian:

a) Steels have two broad groups: plain carbon steels and alloy steels. Within
the same family there are several divisions based on composition, application,
properties, and phase structure.

b) As the most abundant of all commercial metals, alloys of iron and steel
continue to cover a broad range of structural applications.

c) The iron and steel industry and the non-ferrous metal industry are highly
material and energy intensive industries.
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d) Cold-formed steel sections are suitable for practically any kind of steel
structure, whether for commercial or residential buildings, machines or appliances.
The accuracy of the cross-sectional form and good formability for high-strength
material makes it possible to create long-lasting and light structures.

e) The I-beam is about the most recognizable structural shape, but sometimes
C-section is better.

25 Task 6. Translate the following sentences into English:

a) [{bo2o poxy Oyau nposedeni 00CAIONCEHHI MEXAHIZMIE KOHMPOJIIO MOYHOCMI
Gdopmu eapsauekamanux TUCMI8 3 HePAHCABIIOUOi CMAll.

b) Mexaniuni eracmusocmi, sKi ompumye cmaib npu  MepmMooopoodyi,
BUBHAYAIOMbCA  XIMIYHUM — CKAAOOM CMANi, MeMnepamypor) HacpieawHs ma
WBUOKICIO 0XO0JI00HCEHHSL.

C) Temnepamypy HacpieanHs Oemanei, 6USOMOGICHUX 3 BUCOKONC20BAHUX
cmannetl, ciio 8UOUPAmMuU Ha OCHOBI OAHUX, 3000YMUX eKCNePUMEHMANbHO OJisl KONCHOT
cmaii.

d) Ompumanuii npu 1750°C uywkosuti wagyn modice UKOPUCTIOBYEAMUCH OISl
BUCOMOBIIEHHS CIANLENUBAPHO20 00IAOHAHHS.

e) V necosanux cmansix npoyecu HacpieawHsi i OXONOOJNCEHHs, NO8 SI3AHI 3
mepmooopoOKo0, NOMIMHO BIOPI3HAIOMbCA 80 NOOJIOHUX npoyecié npu 06podYyi
gyaneyesux cmael.

Topic 3. Experiences of campaign life prolongation at Dillinger blast furnace

25 Task 1. Translate the following words and word-combinations into Ukrainian:

black furnace; full-size furnace; commercial furnace; continuous charge
furnace; iron and steel furnaces; Martin furnace; arc-furnace shop; carbon hearth;
melting hearth; blowing-in burden; emergency coke; steel plate.

25 Task 2. Translate the following words and word-combinations into English:

OOMEHHA ni4, WO Npayre HA KOKCI, WAXMHA Ni4, eleKmpuyHa niy,
eneKmpuyHa niy Ol BUNIAGIEHHS YA8YHY, NIAGUIbHA NiY, NAAGUIbHA NiY O
KOIbOPOBUX MemAiie; PEeMOHMHUU yYex; NoO NIABUIbHOI nedi,; 0B0KOMNOHEHMHA
wuxma.

25 Task 3. Make a translation of the following text using essential vocabulary:

L1 Experiences of campaign life prolongation at Dillinger blast furnace

Abstract: At the Dillinger site, ROGESA, a joint venture of AG der Dillinger
Huttenwerke and Saarstahl AG, operates normally 2 blast furnaces for hot metal
production and 1 blast furnace in stand-by. In order to cope with the increased hot
metal demand of the both steel shops and to optimize operation costs, both operating
blast furnaces have been recently enlarged during their last relining.
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Due to the changes of the furnace geometry, the cooling system and the hearth
refractory design had to be adapted. This contribution describes experiences of
campaign life prolongation at Dillinger blast furnaces with focus on following
aspects:

= Hearth design, choice of refractory and cooling system in the hearth and at the
shaft, (e.g. influence of sump depth, use of ceramic cup etc.);

= Influences of reductant and burden quality, especially coke quality, on the
campaign life;

= Experiences by applying adequate conservative measures against short-term
temperature increase, hearth temperature measuring and modeling to monitor
the wear status.

AG der Dillinger Huttenwerke is the major European heavy plate producer with
a long history and tradition. The Saarstahl AG is one of the most important
manufacturers of long products in the world. At the mid 80’s of the last century, both
companies decided to concentrate their hot metal units at the site of Dillingen.
Subsequently, the joint venture ROGESA (Roheisengesellschaft Saar) was founded.

At the beginning, ROGESA operated 4 blast furnaces: 3 operating blast furnaces
and one stand-by furnace. In order to cope with increasing demand of hot metal from
both steel shops, on one hand, and simultaneously increasing pressure on the hot
metal cost reduction, on the other hand, ROGESA has enlarged two bigger blast
furnaces and shut down a blast furnace within a relatively short time.

The total HM production varied in the range between 3.5-3.7 Mt HM/a in 1990-
1995 with 3 blast furnaces. After No 5 blast furnace was enlarged in 1997, the HM
production could be increased up to around 4 Mt/a in 2000-2001 with only two blast
furnaces. The enlargement of No 4 blast furnace was completed in 2003. The record
of the total production of 4.4 Mt/a was achieved in 2004. However, the long term
target is to achieve an annual hot metal production of 4.7-4.8 Mt/a, an increase of
around 32%, compared with the level of beginning 90’s.

The third campaign of No 4 blast furnace started July 28, 1995 and ended on
June 6th, 2003 after a campaign life of around 8 years and a total production of
119 Mt hot metal. From the hearth wear point of view, the furnace did not really need
a new relining at that time. However, heavy wear of the cooling staves at the shaft
was identified. Thus, it was initially planned only to replace cast iron staves by
copper staves during a repair period. Due to increasing demand on hot metal from
both steel shops, it was finally decided to stop prematurely the furnace campaign and
to enlarge the blast furnace.

After the successful operation of 11.4 years and a total production of 20.4 Mt
hot metal, the furnace was scheduled to be relined and simultaneously enlarged based
on the decision to optimize the hot metal cost by operating only two big blast
furnaces without hot metal production reduction. The hearth diameter was enhanced
from 011 m up to 012 m, and the working volume from 2222 m? to 2581 m? while the
total height was remained constant.

Due to the furnace enlargement, a new hearth design concept was applied with
the target to achieve a campaign life of 12 up to 15 years. However, investigations
carried out in 2004 and in early 2005 indicated that the hearth wall had shown already
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serious wear (hot spots). Following these findings, it was decided to carry out an
interim repair in December 2005. The scheduled repair work included mainly relining
of the carbon blocks at the hearth wall and replacing a row of cast iron staves by
copper staves at the bosh area, just above the tuyere level. The interim repair started
Dec, 15th, 2005 and was completed on Jan. 30, 2006.

Essential vocabulary

blast furnace — nomenna miu burden — muxra

hot metal (HM) — po3muiaBnenuii yaByH reductant — BiTHOBHHK

steel shop — cranennaBunbHMi HEX coke — kokc

relining — 3amina ¢gyTepoBku heavy plate — ToBcTonucToBa cranb
(BOTHETPUBKOTO KepaMiqHOTO a0 long products — noBroMipHmii mpokaT
TJIMHSHOTO OOJIMIIOBAHHS JOMEHHOI ieui)  cooling staves — xomoauabHi IIATH
hearth refractory — BorueTpuske tuyeres — dypmu (TpyOu ass oaadi
HOKPUTTS MOy (TOOTO po6OoUOTO KHUCHIO 1 MPUPOJIHOTO ra3y B JIOMEHHY
IPOCTOPY JTOMEHHOT TIeYi) i)

25 Task 4. Think of sentences with key words and word-combinations from the text
and write them down (2 in English, 2 in Ukrainian). Translate the sentences.

25 Task 5. Translate the following sentences into Ukrainian:

a) The smooth drainage of produced iron and slag is a prerequisite for stable
and efficient blast furnace operation.

b) The blast furnace has been "blown in" and is ready for use. For maximum
efficiency it will be run continuously for two twelve-hour shifts, 24 hours a day as
long as possible. Any time the furnace is down, heat will be lost.

c) The coal-to-coke transformation takes place as follows: The heat is
transferred from the heated brick walls into the coal charge. From about 375°C to
475°C, the coal decomposes to form plastic layers near each wall.

d) Measurement of physical properties aid in determining coke behavior both
Inside and outside the blast furnace.

e) Prediction of the required amount of oxygen per ton of hot metal and the
carbon content in the hot metal is more difficult and requires non-linear models in
order to achieve satisfactory accuracy.

25 Task 6. Translate the following sentences into English:

a) Cyuacna OomeHnna niu € HAO36UYAUHO epeKMUBHOI MA NPOCPEeCUBHOIO
CHOPYOOI0 31 CKIAOHOK CUCTNEMOI0 KOHMPOIIO NPoYyecy 8UpoOOHUYMEA 4a8yH).

b) Hessaogrcarouu na nepesazy 0OMeHHO20 SUPOOHUYMBA YABYHY, OCMAHHIM
yacom 6ce Oinbue ysazu NpUudiIAEMbCs HOBUM MEXHONO2IAM, WO CHONICUBAIOMb
MeHule eHepeii ma sUKUOarms MeHue 8y2lleKUCi020 2a3y.

C) Hatibinbw eucoxi memnepamypu y Oomennii neui (0o 1900°C)
docsieaiomuvcsi nooauzy Gypm. B mipy 3eopanmns xokcy nobauszy ¢ypm vy neui
YMBOPIOEMbCS BLIbHUL NPOCMIP.
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d) B 0omennii neui 8i00ysacmuvcs uacmrkose GIOHOBNEHHS MAPSAHYIO, KPEMHIIO
ma ¢gocghopy. L[i enemenmu nepexoosams y memal i 3SMiHIOIOMb U020 XIMIUHUL CKILAO.

e) Homennuii npoyec Hazugacmuvcs Oe3nepepsHuUM, O0OHAK HACHPABOl npu
nompeoi 0OMeHHY niy 3YNUHAIOMb Ol NPOBEOCHHS NIIAHOBO-3AN0DINCHUX PEMOHMIS,
3AMIHU 0XO0N00AHCYBANLHOSO 0ONAOHAHHS MOUO.

Topic 4. Basic Oxygen Furnace Steelmaking

25 Task 1. Translate the following words and word-combinations into Ukrainian:
acid furnace; basic furnace; one-story furnace; smelting furnace; arc furnace;

permanent-electrode furnace; electric furnace shop; black slag; heavy slag;

refractory slag; wet slag; engineering grade; rate of load application; coke rate.

25 Task 2. Translate the following words and word-combinations into English:

XIMIYHO-AKMUBHUL WLIAK, 36APIOGANbHULL WIAK, 3€l1eHUll WLIAK, eleMeHm
yemeepmoi epynu (nepioouyHoi cucmemu); Kiac MOYHOCMI; MAPKA YABYHY,
WBUOKICMb OKUCHEHHS, NPOOYKMUBHICIb OOMEHOT neyi.

25 Task 3. Make a translation of the following text using essential vocabulary:

Basic Oxygen Furnace Steelmaking

Basic Oxygen Furnace (BOF) steelmaking accounts for
just under 40% of the liquid steel output in North America.
While this figure may decline with the growth of Electric Arc
Furnace (EAF) use, the BOF will continue to be a major
source of steel for many years.

The basic oxygen furnace is a device producing steel
from hot metal (pig iron) with a high content of carbon.

Pressurized oxygen is blown in the melting hot metal
with a lance, raising the temperature to 1700°C. At this level of temperature, the
scrap metal melts, and the content of carbon and of some other undesirable chemical
elements decreases. Other fluid components are added to form at the surface of the
mixture the slag absorbing the process impurities.

The transformation of pig iron into steel is called — conversion and corresponds
to the oxidation of certain elements contained in the materials used to produce the pig
iron. The conversion technique aims to reduce the amount of these elements into
predefined ranges. The reactor where these refining operations occur is called a
converter,

The converter is essentially constituted by a steel shell with firebricks on the
inside and its volume is 7 to 12 times larger than the volume occupied by the pig iron
inside it. It is designed this way to confine most of the spitting occurring during the
oxygen blowing part or the swelling of the slag.
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The converter is capable to rotate about its horizontal axis driven by electric
motors. This rotation is necessary for charging raw materials, sampling the melt and
pouring the steel out of the converter.

There are different ways to blow the oxygen inside the converter:

= blowing from the top;
= blowing from the bottom;
= mixed blowing (from the top and the bottom).

Because significantly higher new blast furnace capacity is not expected, steel
plants must find ways to meet demand by extending steel production with available
liquid pig iron (hot metal). Achieving the lowest possible production costs has
become the highest priority for many steel plants. Given the high fluctuation in raw
materials prices, procedures are being developed to consume high amounts of hot
metal in the BOF or, on the contrary, to stretch hot metal by using other fuels (mainly
carbon or silicon based) to allow high scrap rates when economically beneficial.
The flexibility this provides to the blast furnace amounts to significant overall cost
savings for the plant. One way to extend production and lower cost is to optimize
both blast furnaces and BOFs in terms of production planning and logistics, but
technological challenges remain. Steelmakers are applying or experimenting with
new and emerging technologies that, with more R&D, could overcome these
challenges.

The predominant advantages of the BOF are very high production rates and
low-residual-element, low-nitrogen liquid steel tapping. The BOF is fed liquid pig
iron in amounts ranging from 65 to 90% of the total metallic charge. The average pig
iron is approximately 74% of the charge; the balance is recycled scrap.

Efforts to improve BOF productivity and annual production capacity in recent
years have included various automation technologies to optimize the blast furnace
and the BOF relationship, improvement in oxygen blowing technology, development
of automatic process controls, more reliable equipment and refractory maintenance
techniques, better use of secondary refining processes (driven both by productivity
and by new steel grades), and improved coordination with downstream facilities.

Essential vocabulary

basic oxygen furnace (BOF) — kucHeBuii firebrick — BoruerpuBka nerna
KOHBEpTEP scrap rate — gactka OpyXxTy y HIMXTI
electric arc furnace (EAF) — enektpoxyroa R&D (Research and Development) —
g HAyKOBI1 JIOCTIKEHHS Ta pO3pOOKH
lance — dbypma nitrogen — azor

scrap metal — ckpam, crajeBuit OpyxT steel tapping — BUITyCK TUTaBKH

slag — mutax secondary refining — mo3amiyHa
impurity, residual element — mkinmBa 00poOka craiti

JOMIIITKa steel grade — mapka craii

oxidation — okuCIEHHs, OKHCHEHHS
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25 Task 4. Think of sentences with key words and word-combinations from the text
and write them down (2 in English, 2 in Ukrainian). Translate the sentences.

25 Task 5. Translate the following sentences into Ukrainian:

a) The Blast Furnace is designed to reduce iron oxides and to separate the
resulting iron from the large quantities of impurities in the ore.

b) BOFs have a tap-to-tap time of 30 to 45 minutes and can blow more than 30
heats per day. Large BOF shops with three converters can produce up to five million
tons of liquid steel per year.

c) BOF bottom stirring enhances chemical reactions and lowers the steel
temperature at the oxygen impact area, resulting in less oxidation of iron and better
yield.

d) Another technology for increasing scrap rates uses an oxy-fuel lance, which
preheats the scrap in the converter for about 20 minutes before the liquid blast-
furnace iron is added.

e) However, electric-arc steelmaking is not as oxidizing, and slag-metal mixing
Is not as intense; therefore, electric-arc steels normally have carbon contents higher
than 0.05 percent.

25 Task 6. Translate the following sentences into English:

a) Posnnaenenuii uagyn mpancnopmyemscsi 00 KUCHEB020 KOHEepmepy Onis
nooanbuo20 pa@inyeants, 3a3HaOYU NAJIHHA MeMnepamypu, 6eiudyuHy 5SK020 He
Jlecko nepeddaqumu.

b) V dyeosux neuax suxopucmosyemocs npunyun nponyCcKanHs ei1eKmpuiHoco
cmpymy uepe3 ea308utl NPOMINCOK Midc 0goma erekmpooamu. 11i0 dicro enexkmpuunoi
Hanpyau a3 mMixc erekmpooamu i0Hi3yemvbcs i cmae enekmponposionum. Ilpu yvomy
8 2A3080MY NPOMIJCKY BUHUKAE eleKmpuyHa oyea 3 memnepamypoio 6io 3000 0o
20000 K.

C) Ockinvku sKicmb 3ai3HOI pyou ma CKpany HOCMIUHO NO2IPULYEMbCS, 6Ce
Oinvwe ysazu Npuodiiaemvcsi NUMAHHAM B600CKOHAEHHS KUCHEB80-KOHBEPMEPHO20
npoyecy 3 Yo MOACIUBOCHE BUKOPUCTNAHHS BUXIOHUX MAMEPIANi6 HUNCU020 KIACY.

d) Cepeo sumoe 0o socnempuskoi yeeau 0codOIUBO BANCTUBUMU € 30AMHICb
sumpumysamu Haepisanua 0o 900-1000 epadycie ma cmiukicms 00 XiMIUHUX
DpeuoBuUH, 30KpeMa 00 OOMEHHO20 WAAK).

e) Ha niocmasi cyuachux excnepumenmanbhux OaHux 0 3pasKie cmani Mapku
API L80 moorcna 3pobumu 6uchosox, wjo cmiikicms 00 Kopo3sii yiei cmani uwa 3a
oinvw eucoxoi memnepamypu (200°C), nise 3a nuscuoi memnepamypu (100°C).

20



Texts for individual translation

25 Make a translation of the following text using essential vocabulary:

Text 1. Allied International

Company profile. Since its inception in 2000, Allied
International, mother company and commercial arm of
Allied International Group has become a one-stop solution LLIED
and worldwide leader in distribution and stock management L 'NTE
for all kinds of fittings, flanges, pipes, lined-clad and bored
pipes, large-radius bends and special supplies for
petrochemical, oil, gas and power industries for the production, transportation and
transformation of energy.

The company provides a full range of products and materials, through
integrated processes which allow a fast order service. Close co-operation with clients,
50,000 items available for prompt delivery, a staff of skilled professionals and
constant attention to the market trends are at the basis of the rapid growth of Allied
International all over the world.

Products & target markets. Allied International stocks and supplies fittings,
pipes, flanges and related products to world-leading EPC companies. The company
supports its clients’ projects in the up/mid/downstream and power generation sectors
from its headquarters in Nibbiano, Piacenza, Italy, and through the main warehouse
(total area 100,000 sq m), which is part of the production/distribution facility of
Castel San Giovanni (Piacenza, Italy, total surface 351,000 sq m).

Allied International’s range of prompt delivery stock comprises 24,000 tonnes
of carbon steel, alloy steel, stainless steel and non-ferrous alloys including equal and
reducing tees, crosses, concentric and eccentric reducers, caps, 90° and 45° long
radius elbows, 180° long radius re-turn bends, 90° short radius elbows, 180° short
radius return bends, lined and clad pipes in all schedules according to ANSI B36.10
and ANSI B36.19 and up to schedule XXS and over, in sizes up to 120” NPS.

The company also provides integrated services to the Group’s manufacturers so
as to support the efficiency of the supply chain and operations, the development of
the commercial network and the constant availability of volumes, ranges and quality.

Our constant attention to environment and local needs. Allied International
Group operates on the African continent with a constant attention and care to local
needs, increasing the number of indigenous firms participating in the industry’s
supply chain of the sector, improving employment opportunities for the local
workforce and supporting the creation of local value to contribute to the local
economic growth.

Another important goal of Allied International Group is to approach the
business in Africa in a sustainable way, creating a long-term value by taking into
consideration how a given organization operates in the ecological, social and
economic environment.
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Business Sustainability is an Allied International Group key-word: it operate
aim daily to foster the Group longevity by a constantly checking survey of different
parameters such as waste management, pollution and energy efficiency as well as
human rights and toward the workforce responsibility.

The warehouse. Allied International, through its main warehouse, integrates
the whole cycle of raw material procurement, manufacturing and stock management
on one site. The warehouse is located in Castel San Giovanni, Piacenza, Italy, on an
area of 100,000 sg m and is part of the plant which also includes, on a total area of
351,000 sq m the largest and technologically advanced factory of Tectubi Raccordi.

The warehouse handles the Group’s stock and makes use of modern logistic
technologies in the industrial sector. This allows Allied International to offer the
client an immediate view of the whole product range, thereby guaranteeing a prompt
delivery stock service.

Essential vocabulary

fitting — itunr tee — TpiiiHuK

flange — dbnanenm reducer — peaykiiiina mydTra
cladding — mnakyBaHHs cap — 3ariymika

return bend — U-nioiOHe KoJiHO schedule — xnac (Tpy6wu)

25 Make a translation of the following text using essential vocabulary:
Text 2. Contract for rendering engineering services

CONTRACT No.
for rendering engineering services

Greenvale ”  ”January 2017

The present Contract has been made by and between:
OXEN METALS INDUSTRIES (OMI) LTD Co. (Reg. No. 2673/011355/05, with
principal offices at Suite 338, Lima Centre, 89 van Halen Avenue, Greenvale 1904,
Republic of Rodesia), hereinafter referred to as the ”Customer”, represented by the
Executive Director Ben Gektor on the one side, and

Ukrainian Titanium Research and Development Institute (RNNBO 00201468,
with principal offices at 154, Sobornyi Avenue, Zaporizhzhia, 66725, Ukraine),
hereinafter referred to as the “Contractor”, represented by Director General Grigory
V. Barhudarov on the other side.

1. CONTRACT SUBJECT
1.1 The Contractor undertakes to render services to the Customer in
accordance with this Contract in the development of Process Flow Diagrams (PFD)
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of the engineering design of the preliminary feasibility study of the plant for
production of titanium sponge and ferrotitanium as part of the would-be built
chemical and metallurgical facility in the Republic of Rodesia (further referred to as
“Services” in the Contract), while the Customer undertakes to accept the rendered
Services and pay for them.

1.2 The total volume of Services rendered by the Contractor should meet the
requirements specified by this Contract and Design Specifications (Appendix No.1).

1.3 The Parties have agreed that the result of rendering Services according to
the present Contract will be the Contractor’s Deliverables referred to as the
indispensable supplement to the Act of commissioning the rendered Services.

2. CONTRACT PRINCIPAL PROVISIONS AND CONDITIONS

2.1 Whatever agents or representatives of the Contractor and whatever agents
or representatives of the Customer have no authority to assume obligations and
conclude agreements not included into the Contract, and no contracts, agreements and
guarantees shall indenture the Customer or the Contractor other than those included
into the text of this Contract signed by the authorized representatives of the Parties.

2.2 The documents, which make a part of the Contract and/or shape its terms
and conditions, shall be coordinated by both Parties in writing. No amendments
become effective until they are made in the written form and signed by the
representatives of both Parties.

2.3 The Contract documents can be amended on the basis of the Additional
agreements to the Contract concluded by the Parties, which will have a priority
against the original version of the documents.

2.4 The termination (cancellation) of the Contract shall not affect the Contract
provisions on settling disputes or the other Contract terms and conditions, which
should remain to be in force even after its termination (cancellation).

2.5 This Contract is an exclusive one both for the Customer and for the
Contractor, this implies that neither the Customer, nor the Contractor have any right
in any form and to any extent within the term of validity of this Contract to cooperate
with anyone directly or through their agents (except each other) for the sake of
acquiring (rendering) services similar to those rendered in pursuance of this Contract
regarding industrial projects in the territory of the Republic of Rodesia, the scheduled
range of manufactured products of which include the titanium sponge and (or)
ferrotitanium.

3. LEGAL OBLIGATIONS OF PARTIES

3.1 The Contractor shall:

3.1.1 Render Services in accordance with the Contract and the Design
Specifications (Appendix No.1), using the standards and rules in the course of
rendering Services, which are normally used by the world-recognized engineering
organizations rendering services similar to those rendered by the Contractor
according to this Contract and submit the Contractor’s Deliverables (Report) to the
Customer within time limits specified by the Contract.
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3.1.2 Observe requirements agreed with the Customer in the course of
rendering Services according to this Contract.

3.1.3 Exert its own efforts and expenses to rectify imperfections committed in
the conducted work (Services) through its faults, which can entail departures from the
requirements specified in the Design Specifications (Appendix No.1).

3.1.4 Coordinate ready technical documentation with the Customer.

3.1.5 Hand over the results of work (Services) received according to the
Contract to the Customer, which do not infringe the exclusive rights of the third
parties.

3.2 The Customer shall:

3.2.1 Submit information to the Contractor, which is required for rendering
Services including requirements for carrying out work (Services);

3.2.2 Accept the results of rendered Services and pay for them;

3.2.3 The Customer has a right to supervise the progress of rendering Services
by the Contractor and inquire the necessary documents.

3.2.4 The Customer has a right to waive the fulfillment of this Contract at any
time notifying the Contractor thereof, after that the Customer should pay to the
Contractor for the Services actually rendered by the moment of Contractor’s getting
notification from the Customer.

Essential vocabulary

RNNBO (Russian National Nomenclator of Businesses and Organisations) —
OKIIO (3aranphuii Kaacu(pikaTop MiAMPUEMCTB 1 OpraHizaiiii)

Process Flow Diagrams (PFD) — texHosoriuna cxema

engineering design — TexHi4Hi PO3paxyHKH, KOHCTPYKTOPCHKI pO3paxXyHKH
preliminary feasibility study — monepeane npoekTHe JOCTIIKEHHS, TIOMEPEIHE
TEXHIKO-eKOHOMIuHe 00rpyHTyBanHs (TEO)

titanium sponge — tutaHoBa ryboka (ryouactuii TUTaH)

ferrotitanium — deporuran

design specifications — npoekTHa crierugikaris

contractor’s deliverables — noxymeHTaltis mapsaHUKa, 110 HAJAETHCS
termination (cancellation) of the contract — anyntoBanHs (pO3pUB) KOHTPAKTY
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25 Make a translation of the following text using essential vocabulary:
M_!_“ Text 3. KosibopoBa MeTauyprist Ta a1l0OMiHi€Ba rajay3b

Konvoposa memanypeia. KonbopoBi MeTanu MUPOKO
BUKOPUCTOBYIOTBCS B Cy4YaCHOMY MalIMHOOYAYyBaHHI,
pakeTHid TEexXHilll, AaTOMHOMY MAaIIMHOOYJIyBaHHI Ta
pamioenexkTpoHini. Illupoke 3acTocyBaHHS KOJBOPOBUX
MeTaJliB 00yYMOBJIEHO iXHIMH OCOOJMBUMH BJIACTUBOCTSIMU:
BUCOKMMHU €JICKTPO- Ta TEIUIONPOBIAHICTIO, KOPO31HHOIO
CTIMKICTIO, JKapOMIIIHICTIO, HEBEJIUKOI T'yCTHHOIO TOIIO.
KonbopoBi MeTanu yTBOpPIOIOTH CIJIaBU MK COOOI0 Ta 3
YOPHUMHU METaJlaMH, OJIHAK BOHU JIOCHUTH JIOPOTO KOIITYIOTh, TOMY TaM, Ji¢ II¢
MOJKJTUBO, BAKOPUCTOBYIOThCS caMe YOPHI METaJIH.

B enoxy HayKOBO-TEXHIYHOI PEBOJIIONII y 3B’SI3Ky 3 OYPXJIMBHM pPO3BHUTKOM
HAYKOMICTKHX Tajy3eil MammHOOYyAyBaHHS KOJIbOPOBA METaIypris HaOyJia BEJIMKOTO
3HaueHHsA. Yepe3 O1IHICTH CUPOBUHHOI 0a3u Ha YKpaiHi 1 pO3BUTOK OOMEKEHMHIA,
TOMY BOHa TPEJCTaBJCHA JIMIIEC OKPEMHUMH Tally3sMHA. UBEPTh TOBApPHOI MPOYKIIil
Ja€ BTOpUWHHA TIEpepoOKa KOJBOPOBUX METaliB, TOOTO TepepoOKa KOJIBOPOBOTO
meTtanoopyxty. KombopoBa wmetanypris B VYKpaiHi MpejacTaBlieHa HAaCTyMHUMU
rajiy3sMH: aJlfOMiHI€Ba, PTYTHA, HiIKeJieBa, TATAHOBO-MarHi€Ba, CBUHIIEBO-IIMHKOBA Ta
MIIHA.

KonbopoBi MeTann MoKHA PO3AUIUTH HA TPYIU:

= axki (Cu, Ni, Pb, Zn, Sn, Bi, Cd, Sh, Co, HQ);

= jerki (Al, Mg, Ti, Na, K, Ba, Be, Li, Ca);

= OnaropoxaHi (Au, Ag, Pt 1 MeTanu JIaTHHOBOI TPYITH);

» rtyromiaBki (W, Mo, Nb, Ta, Cr, Zr);

» pigkicHo3emenbHi (Sc, Y, La 1 nanTanoinm);

» pamioaktuBHi (Th, Fr, Tc, Ra, Po, Ac, U i TpancypaHoBi).

Ha migmpuemMcTBax KOJIBOPOBOI METANYpPrii OJepKyroTh Ounbmie 70 meTanis,
0araro 3 SIKHX BUKOPUCTOBYIOTHCS B Cy4acHiW TexHimi. Pyau Komp0poBUX METaIiB —
MoJTiMETajIeBl, TOMY BOHH BUMAararTh KOMILICKCHOT IEPepOOKH.

OcHoOBHI criocoOu nIepepoOKH Py KOIbOPOBUX METAJIIB:

" MIpOMETANYpriiiHi (BHUCOKOTEMIIEpATypHi) — JO HHUX BIIHOCATHCA BHUTAT 1

TJIaBKa;

" TiAPOMETANYPTiiHI — BKIIOYAIOTh 00OpOOKY BOMHIUMH PO3UYNHAMHU KUCIIOT, JIYTiB
9H COJICH;

"  EIEKTPOMETATYPTiiiHI — MPOXOJATH 13 3aCTOCYBAHHSAM EJICKTPUYHOTO CTPYMY,
€JIEKTPOJII3 TPOBOJIATH Y PO3UMHAX YX PO3IIJIABAX COJIEH.

Yci BUAM METaTypriiHOrO0 BUPOOHHUIITBA KOJTBOPOBUX METATiB  JIyXKe
€HEpProeMHi, a crnenudika KoJIbOPOBOT METANIYPrii MOJISITae y TOMY, IO BCI €IEMEHTH,
0 OACPKYIOTHCS, T IXHI CTIOTYKU € BACOKOTOKCHYHHMH.

3arasibHe CIOKUBAHHS KOJILOPOBHUX METAIIB y Hall yac cTaHOBUTH 30-40 MuH.
TOHH Ha pIK.
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[IpoBinHOIO Tany33l0 KOJBOPOBOI MeETanmyprii YKpaiHM € alroMiHI€Ba
NpoMUCIOBICTh. Bona cknamae Ommspko 20% Bix 3araabHOro BHPOOHMIITBA
KOJIbOPOBUX MeTasliB. CHoKMBaYaMH KOJIbOPOBHX METaliB € HallCyyacHIIIl Tanysi:
paaloeneKTpoHiKa, OOYUCIIIOBaJIbHA TEXHIKA, pakeTOOyIyBaHHS, JITAKOOYIyBaHHS,
sIepHA €HepreTrKa Ta iH.

Memanypzia antominiro. AOMIHIEBA Tany3b € OTHIEIO 3
OCHOBHHUX MIJrajny3eil KoJb0poBOi MeTanyprii. AJIIOMIHIA Mae
BHUCOKY €JIEKTPO- Ta TEIJIONPOBIIHICTh, MOCTYMAIOUUCH JIMILIE
cpiény Ta Mini. Moro 3acTocOBYIOTH K IIPOBiTHMKOBHiL
MaTepiadl Ta ISl BUTOTOBIEHHS JeTajedl TeIIOTeXHIYHUX
npuctpoiB. Temmeparypa TMIaBICHHS ANTIOMIHIIO CTaHOBHUTH
660°C, Temneparypa kuminag — 2520°C, rycTuHa y TBEpAOMY
crani — 2700 kr/m3,

@di3U4H1 BIACTUBOCTI ATIOMIHIIO 3MIHIOETHCS B 3aJICKHOCTI BIiJ] CTYIEHS HOTO
YUCTOTH. 31 3pOCTaHHSM YHCTOTH ATIOMIHIIO MiABUIIYIOTHCS HOro Temreparypa
TUTaBIICHHS Ta EJEKTPOIPOBIMHICTh, a TyCTHHAa 3MEHIIyeThcs. OmHAaK aesKi
XapaKTEPUCTUKH AIIFOMIHIF0O MOKHA 3HAYHO TMOJIMIIMTH JIETYIOUMMH J00aBKaMU
MAarHito, CUJIIIII0, MiJll, IMHKY Ta MaHrany. BoHM MiIBUIIYIOTh MEXaHIYHI Ta JTUBAPHI
BJIACTHBOCTI1 aJIFOMIHIIO, @ TAKOX HOT0 KOPO31iHY CTIHKICTb.

AJIOMIHIEB] CIUIaBH TMOJUISAIOTH, Ha JjaedopMiBHI (TIAAAIOTHCS XOJOJHIN Ta
raps4iii MexaHiuHii oOpoOIi — MpoKaTyBaHHIO, KYBaHHIO TOIIO) Ta juBapHi. Cepen
CIUIaBiB, 10 JepOopMyIOThCs, HacamIiepe | Ciijl Bia3HauuTu Aropanominn (4,4 % Cu,
1,5% Mg, 0,5% Mn), mo crnpusiau OypxXJIMBOMY PO3BHUTKY aBiallifHOI TEXHIKU.
3a cBOIMM MEXaHIYHHUMH BIIACTUBOCTSMHU [IOPATIOMIHM HAOIIMKAIOTHCS /10 JIEIKUX
COPTIB CTaIl.

Cepen nuBapHUX CIUIaBIB HAWOUIBII MOMIMPEHUMHU € CUIYMIHM — CIUIaBU 3
BEJIMKUM BMICTOM CHJIIIIIIO Ta JOOAaBKaMH JIETYHOUHMX ejJeMeHTiB. CHIyMiHU MarOTh
BHCOKI1 JIMBApHI BJIACTHBOCTI, IO JIa€ 3MOTY OTPUMYBaTH (paCOHHE JIUTBO Oyab-AKOT
KoH(piryparii.

Essential vocabulary

density — ryctuna roasting — Buma

raw materials base — cuposunna 6a3a electrolysis — enextpomri3

noble metals — 6iraropoHi MeTamu casting properties — jimBapHi BIaCTUBOCTI
refractory metals — tyromnaeki metaim  cast alloy — nuBapHwii cruras

ore — pyaa wrought alloy — negopmiBauii crias
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25 Make a translation of the following text using essential vocabulary:

L] Text 4. lorosip npo moctaBku OpPyXTy Ta BiIX0AiB KOJIbOPOBUX MeTAJIIB

JOT'OBIP Ne
PO MOCTABKU OPYXTY Ta BiIX0/iB KOJILOPOBUX METAJIIB

20 poky

(Ha3Ba mipUEMCTBA, OpraHi3aiii, ycTaHOBH)
(mamam imenyethes "[locTaganbHuk") B 0c001

(mocana, mpi3Buiile, iM's, 0 OATHKOBI)

1[0 1€ HAa MIJICTaBl

3 OJTHOTO OOKY,

Ta

(Ha3Ba miANpPUEMCTBA, OpraHizailii, yCTaHOBH)

(manmami imenyetbest "[lokynens') B 0cob1

(mocana, mpi3BHIIE, iM's, 10 OATHKOBI)

1110 JI€ Ha ITiACTaBl

3 Ipyroro OOKy,
yKJ1aiu e JloroBip mpo mocTaBku OpyXTY Ta BiIXO/IiB KOJTHOPOBHUX METAIIIB

(mamam imenyetnes "Jlorosip") mpo Take:

1. IPEAMET JOI'OBOPY
1.1. B mopsinky Ta Ha ymMoOBaX, BH3HAau€HUX UM J[OroBOpoM Ta YMHHHM B
VYkpaini 3akoHogaBcTBOM, [locTauanbhuk 31ae, a [lokynenp npuiiMae Ha BCiX (UIIAX
1 TUTBHUAIISIX OPYXT 1 BIIXOAHM KOJBOPOBUX METAJIIB Ta OIJIAYy€ HOTO BAPTICTh.
1.2. Buxg MeranoOpyxTy Ta HOTO KUIBKICTh BHU3HAYAIOTHCS B MIpy HOTO
YTBOpPEHHA Ta HakonuueHHs y [locTauanpHuka abo HaCTYmHOIO crienudikaiiero:

No

Bun metanoOpyxry

KinpkicThb

[Tpumitka

1.

MeTanoOpyXT KOJIbOPOBUIA
pi3HHIA

[TocTaBka B Mipy 3aroTisii

2. AKICTbH I KOMIIVIEKTHICTb
2.1. llocTauansHuk 3a0e3meuye 30ip, 30epiranHs i 37a4y MeTamoOpyXTy 3TiTHO
3 'OCTom 1639-78.
2.2. Ilpu 3maui metanoOpyxrty IlocrauanbHuk 3000B’A3aHuil mojgatu 2 (ABa)
YITKO 3alIOBHEHUX 1 HAJICXKHUM YHUHOM O(popmMIleHHX AKTa MpuioMy-Tiepeaayi.
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3. IIHU TA ITOPAAOK PO3PAXYHKIB

3.1. BapTicTh METAJIOOPYXTY BHU3HAUYAETHCS 3a JOTOBIPHUMHM I[IHAMH 3aJICKHO
BiJl BUJY 1 SIKOCT1 METaIly, sIKl BA3HAYEH1 y :

3.2. inu nmpotsrom tepMmiHy Aii 0boro /[oroBopy MoxyTh HeperisiiaTuch 3a
3roaoto 060x CtopiH.

3.3. Ilokymneub Mae MOXIIMBICTh y MOPSAKY B3a€MO3apaxyBaHHsS BIAMYCTUTH
[locTauanbHUKOBI 3a JaHUM METamoOpyXT HPOKAT KOJbOPOBHX METajiB, TOBapH
IIMPOKOr0 BXHUTKY Ta IHIIY HOPOAYKIII0 abo 3AIMCHUTH OIUIaTy Ha paxyHOK
ITocTravanbHuKa.

4. IOPAJOK NIOCTABKH
4.1. TpancnopTHi BUTPATH 3 JOCTABKH METaJoOpYyXTy Ha MpUUMAaIIbHI MIYHKTH,
¢urii Ta nbHULI orutauye [lokymnenp.
4.2. BianoBiaHO 10 monepeanboi qoMoBieHocT! [lokynens Moxe oepKyBaTh
METaoOpyXT caMOBUBE3EHHAM Oe3nocepenbo y [locTauanbHUKa.

5. BIAITIOBIJAJIBHICTDb CTOPIH I BUPIHIEHHS CITIOPIB

5.1. Y BUIajKy MOpyIIECHHS CBOiX 3000B’s3aHb 3a UM JloroBopom CTOpOHH
HECYTh BiANOBITAJNIbHICTh, BHW3HAYCHY MMM J[OroBopoM Ta YMHHMM B YKpaiHi
3aKOHOJAaBCTBOM. [TopyrieHHSIM 3000B’sI3aHHS € HOr0 HEBUKOHAHHS a00 HEHAJIC)KHE
BUKOHAHHS, TOOTO BHWKOHAaHHS 3 TMOPYIIEHHSM YMOB, BHU3HAYCHHX 3MICTOM
3000B’sI3aHHSI.

5.2. CTopoHU HE HECYTh BIAMOBITAILHOCTI 3a MOPYIICHHS CBOIX 3000B’S3aHb
3a UM JloroBopom, SIKIIO BOHO cTalocs He 3 iX BHHHA. CTOpOHAa BBa)Ka€ThCS
HEBUHYBATOIO, SIKIIIO BOHA JOBEJE, IO BXKHWJIA BCIX 3aJCKHHUX BiJ Hei 3aXOMiB IS
HAJICXKHOT'O BUKOHAHHS 3000B’ SI3aHHSI.

5.3. VYci criopwm, 1m0 1moB’s3aHi 13 nuM J{oroBopom, ioro ykiagaHHsaM abo Taxi,
10 BUHUKAIOTh B MIPOIECi BUKOHAHHS YMOB IIbOT0 J[0TOBOPY, BUPIITYIOTHCS IIITXOM
IEepPeroBopiB Mk mpeacTtaBHUKaMu CTopiH. SKIIO coip HEMOXXJIWBO BHUPINIUTH
IIUISIXOM TI€PETOBOPIB, BiH BHUPINIYETHCS B CYJOBOMY IMOPSAKY 3a BCTaHOBJICHOIO
MiIBIIOMYICTIO Ta TIACYAHICTIO TaKOro CHOpYy Yy TOPSAKY, BH3HAUYCHOMY
BiJIMOBITHUM YMHHUM B YKpaiHi 3aKOHOJIaBCTBOM.

6. CTPOK JIIi TOI'OBOPY TA IHIIII YMOBHU

6.1 Le#t JloroBip HaOyBae YMHHOCTI 3 MOMEHTY HOr0 MiAMUCAHHS 1 Ji€ 10
MOBHOTO BUKOHAHHA CTOPOHAMH CBOIX 3000B’s13aHb 3a 1M JloroBOpOM.

6.2 Ilicns minnucansas mporo J{oroBopy BCi momepeaHi MeperoBOpU 3a HHUM,
JUCTYBaHHS, TMOMEPEAH] YrOAu Ta MPOTOKOJIM MPO HaMIpW 3 MUTaHb, IO TAaK YU
1HAKIIIEe CTOCYIOThCS IHOTO J{0TOBOPY, BTpAavYarOTh IOPUANYHY CHITY.

6.3. 3minu B 11eit JloroBip MOKyTh OyTH BHECEHI 32 B3a€MHOIO 3101010 CTOpIiH,
1110 0OPMIISETHCS TOAATKOBOIO YTO010 /10 Ihoro JloroBopy.

6.4 3MiHM Ta TIOMMOBHEHHS, TOAATKOBI YyrOaX Ta JOJATKH JI0 boro JloroBopy €
HOro HEB1’ €MHOIO YACTUHOIO 1 MAlOTh IOPUJUYHY CHIIY Y pasl, SIKIIIO BOHU BUKJIAJICHI
y TUCHbMOBIH (hopMI Ta MiANKUCAaH] YIOBHOBAaXXEHUMHU Ha Te IpeacTaBHUKaMu CTOpIH.
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6.5 Yci npaBOBIAHOCHHH, 1110 BUHUKAIOTh y 3B’ 513Ky 3 BUKOHAHHAM YMOB LIbOT'O
JloroBopy 1 HE BperyjabOBaHl HUM, PErJIaMEHTYIOTbCSI HOPMaMH YMHHOTO B YKpaiHi
3aKOHOJIaBCTBA.

6.6 Lleit Jlorosip ckiageHUid YKpaiHCbKOIO MOBOIO, HA __ CTOpPIHKax y
MPUMIPHUKAX, KOKHUU 3 IKUX MA€ OJIHAKOBY IOPUANYHY CUITY.

MICHE3HAXO/’KEHHS TA PEKBI3UTHU CTOPIH

IlocTauansHUK [Toxyrmenp
HIAIINACHA CTOPIH
3a IlocTayanbHuKA 3a Iloxkynus
KepiBHuk KepiBHuk
/ / / /
M. II. M. II

Essential vocabulary

non-ferrous scrap — OpyxT Ta BigX0Au KOJbOPOBUX METAIIB
set-off — B3aemo3apaxyBaHHs

rolled non-ferrous metal products — nmpokar KOJIbOPOBHX METaJIiB
jurisdiction and cognizance — miaBiIOMYiCTh Ta MiACYIHICTh
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Individual tasks

425 Transcript and make a translation of the following videos found on YouTube:

Task 1. Video “Steel: From Start to Finish”

Jxepenom indopmaiiii € YouTube kananu “Alliance for American Manufacturing”
“CorusBCSATraining” ta “zincvideo”.
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https://www.youtube.com/watch?v=9l7JqonyoKA&ab_channel=AllianceforAmericanManufacturing
https://www.youtube.com/watch?v=UzoJoXvhcMY&ab_channel=CorusBCSATraining
https://www.youtube.com/watch?v=Yov7Z0rMyHI&ab_channel=CorusBCSATraining
https://www.youtube.com/watch?v=8x1Hf_U-1fo&ab_channel=CorusBCSATraining
https://www.youtube.com/watch?v=LcU5miQbtNE&ab_channel=zincvideo
https://www.youtube.com/watch?v=d-72gc6I-_E&ab_channel=CorusBCSATraining
https://www.youtube.com/watch?v=6xnKmt_gsLs&ab_channel=CorusBCSATraining
https://www.youtube.com/watch?v=8OZ-WSQmLgc&ab_channel=CorusBCSATraining
https://www.youtube.com/watch?v=qo50KxLU_34&ab_channel=CorusBCSATraining

Intermediate control exercises

? [IpononyeTbes MpUKIaA KOHTPOIBbHOT pOOOTH 3a TEMaMHM IMEPIIOi YaCTUHU
npakTUIHOTO po3airy “Metallurgy”.

1. Zaporizhstal is Ukraine s fourth largest steel maker with an annual capacity
of 4.5 mil. tonnes of steel, 3.3 mil. tonnes of pig iron, 4.1 mil. of finished steel
products, and ranks 54th in the world.

2. Basic oxygen furnace uses iron ore as its base raw material that accounts
over just 50% of BOF steel costs, and electric arc furnace uses scrap as its base that
represents around 75% of EAF steel cost.

3. Jlomenna niu npayroe 0Oe3nepepeéHO MPUBAIUll HAC BI0 pPEeMOHmM) 00
pemoumy. B niu nepioouuno 3aeanmasicyemucs 3ani3opyona cuposura i kokc. Yepes
12-42 ghypmenux omeopu 3anedxcHo 8i0 06 ’emy neui 8 20pH O6e3nepepsHo noOAEMvbCs
naepime 0o 1000-1200°C ammocpepne abo 30azauene Kuchem Oymmsi.
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UNIT 2. METAL SCIENCE AND FABRICATION
& Background information

BuroTtoBineHHss ~ MeTanmypriiHoi  OpOAYKIIi
MOMUIAETECS HAa JBa OCHOBHUX €TalM: TEPIIUNA —
OTPUMAHHS METAJIEBOr0 CIUIaBy 3 HEOOXITHUM
CKJIaIoM, APYTUH — HaJaHHS IUIACTHYHOMY CILIaBY
MeTtaniB HeoOxiaHOi ¢opmu. Jlurrs Ta oOpoOka N
METaliB THUCKOM, SIK MpaBUiio, HE 3a0e3MeuyloTh -~
HEO0OX1THOT TOYHOCTI po3MipiB. 3 OISy Ha 1€, ICHYE
HEOOXIHICTh B OCTaTOYHIA OOpOOILl 3arOTOBKH, sIKa
BUKOHYETHCS 32 JIOTIOMOTOI0 OTepalliil pi3aHHs.

O6poOka meTaiB pi3aHHIM TOJISITA€ y 3pi3aHHI 3 3arOTOBKHU IIapy MeTany 3
METOI0 OJIEp)KaHHsS JeTajl 13 3aJaHUMHU KpecieHHsIM (OopMOoro, po3MipamMu 1
IMIOPCTKICTIO TOBepxHI. OCHOBHUMHU BHUJAMU OOpOOKM pi3aHHSM € TOYIHHA,
cBep/UTiHHA, (dpe3epyBaHHs Ta noripyBaHHsA. OOpoOka MeTaldiB  pi3aHHAM
3MIIACHIOETHCS HA METaJIOpi3albHIX BEpPCTATAX.

OxpiM HaJlaHHA HEOOX1THOT (POPMU Ta JOCSITHEHHS HAJIEKHOI SKOCT1 MOBEPXHI,
TaKOX ICHY€ HEOOXINTHICTh OTpUMaHHS (PIKCOBaHUX 3’€JlHAHb METAJICBUX JCTascH,
10 HAaWYacCTIIIe JOCSATAEThCS 3BAPIOBAHHSIM.

[Ipouiec 3BaproBaHHS MOJSITa€ y 3’€HAHHI JBOX METAJIEBUX JleTajleil, meBHa
00J1aCTh SIKUX JOBOAUTHCS A0 PO3IUIABICHOIO CTaHy 3a JIOMOMOTOI0 3BaprOBajIbHOIO
anapary. Ilicias oxonojpkeHHs [eTani HaAlMHO 3’ €IHYIOThCS Pa3oM. 3BaprOBaHHS
BUKOPUCTOBYETHCA /11 CTBOPEHHS CKJIAIHUX KOHCTPYKIIiH, IO 3aCTOCOBYIOTHCS B
CKJIaJll MeXaHi3MiB, Oy/iBelb, MaricTpajieil TpyOOmpoBOy, HA3€MHOTO 1 BOJHOIO
TPAHCTIOPTY.

[Ile onniero mpoOseMor0 cydacHOi iHXeHepii € BuOIp MaTepiary mpH
BUTOTOBJICHHI Ti€i 4K 1HIIOI JeTaii, a 3 PO3BUTKOM TEXHIKW MUTAHHS IiABUIIECHHS
JIOBIOBIYHOCTI Ta HaJIIMHOCTI JeTajeid 1 KOHCTPYKIIM HaOyBarOTh BCE OLIBIIOTO
3HaueHHsA. Bubip martepiany nns poOOTH B KOHKPETHHX YMOBax O0a3yeThCcsl Ha
3HAHHIX MPO WOTO BIAacTUBOCTI. Hampukias, Matepianu, 1o mpaioTh B KOHTAKTI 3
KHCIIOTOIO a00 pajialfi€ro, MOBUHHI BMITH MPOTHUCTOSITH IX arpeCMBHOMY BIUIMBY,
TOMY BHUBYEHHS 3B’SI3Ky MK CKJIAJOM, CTPYKTYpOIO Ta BJIACTHBOCTSIMU METAaJiB €
Ty’Ke BOKITUBUM 3aBJIAHHSIM.

OxpiM BHOOpPY MaTepiaiiB 3 ONTUMATHLHIMU BIACTUBOCTSIMH, IHITUM CIIOCOOOM
MOJIOBXKEHHSI CTPOKY CIY>KOM [eTaneil € 3MEHIICHHS 3HONIYBAaHHS B KOHTAKTI
MeTajmeBuX Til. J[JI1 1bOro Ha TOBEpPXHI TaKWX JCTAICH HAHOCITh MaCTHIIbHI
Matepianu. MacTHIIbHI MaTepiaii He TUTbKH TOJIOBXKYIOTh CTPOK CITY>KOHM JeTaneil, a
TaKOX 30UTBIITYIOTh HABAHTAXXYBAJIBHY CIPOMOXKHICTH MEXaHI3MIB, IO € OJHUM 3
KJIFOUOBUX (PAKTOPIB MPU BUPIIICHHI IH)KEHEPHUX Ta KOHCTPYKTOPCHKHUX 3aB/aHb.
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Topic 1. Conventional metal machining processes

25 Task 1. Translate the following words and word-combinations into Ukrainian:

heavy cutting; steel cuttings; hammer forging; close tolerance forging;
machine forging; sound casting; aluminium casting; pipe casting; pig casting; close-
tolerance casting; sand casting; mirror finish; grinding finish; turning shop; iron
turnings; cold-rolling mill; ferrous rolling mill; grinding mill.

25 Task 2. Translate the following words and word-combinations into English:

MeXaniz08aHne pi3ants, KUCHe80-(QI0Cco8e Pi3aHHs; NOKOBKA, WO WMAMNOBAHA
Ha npeci; Ky8aHHA y HA2PIMOMY CMAHI, cmManiesa NOKOBKA, TUBAPHUL CNIA8;, CNIA8
01 UMMl Ni0 MUCKOM, GUIUBKU 3 JIe208AHOI CMANi, BUIUBKU 3 YOPHUX Memalis;
BIONIUBOK V EOUHOMY eK3eMNJIAPI, HAPI3YBAHHS Pi3bOU.

25 Task 3. Make a translation of the following text using essential vocabulary:

LU Conventional metal machining processes

Metal machining has evolved from
traditional manual-operated metal cutting to
micro-machining using laser technology.
Machining refers to a manufacturing process that
encompasses a vast range of techniques and
technologies.

The machining process involves material
removal from a workpiece. Power machine tools
are used to shape metal into the desired design to
create metal parts or components in various applications. Also, machining can be
performed on any existing part, like forging or casting.

Metal machining is a form of a manufacturing process that is used in creating
metal parts, tools, or machinery. It involves different processes to achieve the final
product’s desired design, in terms of shape, hole diameter, size, texture, and
finishing.

Metal machining includes non-conventional and conventional processes. Non-
conventional machining processes involve using either a thermal or chemical means
of removing material. On the other hand, conventional machining processes are often
frequently used for metals, which involve three categories. These include single point
cutting machining, multi-point cutting, and abrasive machining.

Each machining process uses a specific type of cutting tool and technique in a
workpiece. The machining of a metal part would require different operations
performed in a planned sequence, so the desired design and features are achieved.

Mechanical machining. Single-point cutting uses a single sharp-edged cutting
tool to remove metal material from the workpiece. Turning is a commonly used
single-point cutting process in which the workpiece is rotated, and the cutting tool is
fed into it to cut away material. Turning operations create a wide array of features.
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These features include slots, tapers, flat surfaces, threads, and complex contours.

Multi-point cutting uses multiple sharp-teeth cutting
tools moving against the workpiece in removing material.
Milling and drilling are the most common multi-point
cutting processes, wherein the cylindrical cutting tool has
a sharp tooth that rotates at very high speeds. During Edge Enaier
milling, the rotating tool is used in the workpiece, creating different features through
different rotating depths and paths. The features of milling processes include pockets,
slots, flat surfaces, complex contours, and chamfers.

Abrasive machining. Abrasive machining is a mechanical process that uses an
abrasive tool to remove metal materials from a workpiece. While this process can be
used to shape and form features of a workpiece, it is primarily used to improve a
part’s surface finish.

Grinding is a common abrasive machining process in which the abrasive grains
of the cutting tool are bonded into a wheel rotating against the workpiece.

CNC metal machining. CNC stands for Computer Numerical Control.
In manufacturing, CNC machining means using a computer to convert the product
design (produced by CAD software) into graph coordinates or numbers, controlling
cutter movements. In short, CNC machining involves pre-programmed computer
software that dictates the movement of manufacturing tools and pieces of machinery.

CNC machining runs pre-programmed designs in repetitive and predictable
cycles. Because human operators are kept to a minimum level, this machining
process is now widely used in the manufacturing sector.

Essential vocabulary

machining — mexaniuaa o0poOka slot — kanaBka

workpiece — 3aroroska thread — pi3r0a

power machine tool — meranopizaabHuii milling — dbpe3epyBanus

BEpCTaT drilling — cBepaninus

finishing — ¢ininraa 06podka chamfer — dacka

single-point cutting machining — o6podka  grinding — unrigpyBaHHs

OJTHOJIE30BUM IHCTPYMEHTOM CNC machining — o6po6ka Ha BepcTari
multi-point cutting machining — o6po6ka 3 UIIK (3 uncioBuM nporpaMHAM
0araroyie30BUM 1HCTPYMEHTOM KEepYyBaHHSIM )

turning — TouinHs

25 Task 4. Think of sentences with key words and word-combinations from the text
and write them down (2 in English, 2 in Ukrainian). Translate the sentences.
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25 Task 5. Translate the following sentences into Ukrainian:

a) A chamfer mill, or a chamfer cutter, is one of the most common tools used by
machinists daily.

b) The material to be drilled, the size of that material, and the size of the
drilled hole must all be considered when selecting the drill.

c¢) Abrasive machining has one other major feature — it’s the means by which
difficult-to-machine materials become machinable, be they metals or nonmetals.

d) The grinding was carried out using SiC papers. The suspension polishing of
the part was carried out in several stages.

e) The milling machine consists basically of a motor driven spindle, which
mounts and revolves the milling cutter, and a reciprocating adjustable worktable,
which mounts and feeds the workpiece.

25 Task 6. Translate the following sentences into English:

a) Tounicme 06pobru na eéepcmamax 3 YIIK niosuwyyemovcs 6 pesyrvmami
VCYHEHHs 3a30pi8 8 nepeddsanrbHUX MeXaHizmax, 3MeHUIeHHS empam Ha mepms,
ni0BUWEHHsL BIOPOCMIUKOCMI, 3HUNCEHHS MENTI08UX Oedopmayiil.

b) 3i 36inbwennam 3nocy abpazusHux 3epen memnepamypa npu wiipyeaHmi
nIOBUWYEMBCS, WO MOdice BUKIUKaAmu oegopmayio Oemaini, CMPYKMYpHi 3MIiHU |
MpiuHyu Ha 06POOIOBAHTI NOBEPXHI.

C) [emani, wo obpobusiiomecs na eepcmamax 3 YIIK, ymeopiorwombcs
YUNIHOPUYHUMUY, KOHIYHUMU, CEHEepUdHUMU Ma MOPYEBUMU NOBEPXHAMU, HA SAKUX
MOJHCYMb OYMU KAHABKU, (acKu, pi3i.

d) Cyuacui npoepecusni cnocobu ompumanus 3a20MOGOK — GIOAUSKU Md
WMamMnoeKku — 0armb MONCIUBICMb OmpumMamu ix 3 posmipamu i gopmoro, wo
OU3LKI 00 pO3MIpPI6 | hopmu 2o0mosux oemaieil.

e) Ockinbku 6 npoyeci tumms HAO0AmMu HeoOXIOHY MOYHY (HOPMY CKIAOHUM
Memanegum — 0emanim — (QAKMuyHO  HEMOMNCIUBO, MO  HACMYNHUM  emanom
BUCOMOBIIEHHSL € MEXAHIUHA 0OpOOKa.

Topic 2. How to achieve quality wire welds

25 Task 1. Translate the following words and word-combinations into Ukrainian:
arc welding; complete-penetration weld; butt-weld pipe mill; butt-welded tube;
flush finishing; welding shop; seamed tube; sealed tube; V-preparation; finished
weld; metal-arc inert gas weld; shallow weld; carbon-arc welding; arc welder;
electrode welding; tack weld; heavy welding.
25 Task 2. Translate the following words and word-combinations into English:
woe, wo 6UKOHAHO Oyeoeww 36A4PIOBAHHAM, W08, WO BUKOHAHO 2a308UM
36APIOBAHHAM, ULOB, WO BUKOHAHO DYUYHUM 36APHOBAHHIM, Cmenvosull woe, mauuna
Onsl  CMUK0B020 38ApPHOBAHHA, 2A3036APHUK, MAWUHA ons 36APIO6AHHA mpy6;
36APHOGAHHA HA NEPEMIHHOM)Y CMPYMI; 36API0OBAHHA YABYVHY;, 36APIOBAHHS 8 UeX) .
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25 Task 3. Make a translation of the following text using essential vocabulary:

L!_!_“ How to achieve quality wire welds

By Steven Guisgond, general manager, Ci Metal Fabrication

The welds connecting the different components
and materials of any fabricated item define the integrity
of the finished product. Achieving high-quality welds
requires the right angles, motions, knowledge of
materials and more.

Before welding. For a strong weld, clean the
metal with a degreaser and grind a slight bevel along the
edges. This ensures the weld penetrates as deeply as
possible and helps achieve a flush look during the
grinding process. Next, tack weld the pieces together at a couple of places along each
joint. Tack welding guarantees the materials are in place and won’t shift.

After the tack welds are secure, the final bead welding takes place. It’s
important, however, to resist the temptation to overweld. The more metal deposited
during the welding process, the more that needs to be grinded off.

For so many welders, especially those that are new to the job, some confusion
can arise in terms of the best position to use when wire welding. Those two positions
are pushing and pulling. Typically, a pushing position is best when using shielding
gas, and a pulling position is best when using flux-cored.

Joint types. There is a range of different welding joints that can be produced.
The four most common joints, which are the fundamentals for all welders, are butt
joint, lap joint, T-joint and corner joint. There is a preferred gun angle for each type
of joint to ensure optimum penetration.

A welding plan. Wire welding allows for different kinds of metals to be welded
together. Regardless of the materials being welded, including dissimilar metals, if the
proper procedures are followed, there should be few issues with making a quality
weld. The best way to achieve good welds is to develop a thorough welding plan for
the specific project.

The first step is to study the plans and drawings to identify the types of welds
that are required, the material grades being joined and the required joint preparation.
Second, produce sample weld coupons that mimic the welds required. These coupons
are sent to a testing lab to have a bend/break test done through a third-party certified
welding inspector (CWI) or an in-house CWI.

The last step is to create the procedure qualification report (PQR) and welding
procedure specification (WPS) for each of the types of weld required. The PQR and
WPS determine the parameters of the welding that need to be performed, such as
amps, volts, travel speed, electrode, thickness of metal, type of metals being joined
and the weld joint configuration.
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It only takes one wrong move to put the quality of a weld in jeopardy.
Examples of what can cause a bad weld include:
= using the wrong filler metal for the materials being joined
= not performing a required pre-heat or post-heat process
= using the wrong shielding gas
= running the wire at the wrong speed
= using the amps or voltage outside the proper range
= not applying the proper joint preparation
= having a fan directed toward the weld station that can blow away the shielding
gas

The bad welds themselves consist of too much weld deposited, undercuts,
porosity, improper penetration, cracking, lack of fusion, excessive weld spatter and
even weld failure later in the product’s life.

Properly calibrating welding machines is required to control welding quality.
In time, welding machines lose their calibration and performance. Therefore, it is
Important to test the machines periodically to make sure the performance output
matches the settings entered into the machine. A properly calibrated welding machine
IS a necessity to get the proper performance.

Lastly, to ensure a quality weld, it’s critical to use wire that is in good
condition. Quality procedures need to be followed when purchasing and storing new
and used spools of welding wire. Moisture and cool weather can damage the wire,
whereas rust and other contaminates can damage the quality and integrity of the filler
metal. Because of this, it is necessary to store welding wire in a temperature-
controlled storage cabinet when not in use.

Essential vocabulary

bevel — ckic T-joint — TaBpoBe 3’ € THAHHS

tack welding — 3BaproBaHHsI MpUXBaTKaMH corner joint — kyToBe 3’€IHAHHS
bead welding — 3BaproBanHs (HaruIaBieHHs  JUN — 3BapIOBaIbHUI MMaIbHUK
BaJIMKIB IIIBA) penetration — mposap

pushing position — 3BaproBaHHS KyTOM wire welding — 3BaproBaHHSI IpOTOM
BIIEpE] sample weld coupon — 3BaproBabHHIA
pulling position — 3BaproBaHHS KyTOM Ha3ajJ MPOOHHI 3pa3oK

flux-cored welding — 3BaproBanHs filler metal — mpucanuuit matepian,
MOPOITKOBUM JPOTOM HaIIaBJICHUI MeTal

butt joint — ctukoBe 3’€THaHHS undercut — miapi3

lap joint — HamycTKOBE 3’ € HAHHS lack of fusion — necrutaBineHHS

25 Task 4. Think of sentences with key words and word-combinations from the text
and write them down (2 in English, 2 in Ukrainian). Translate the sentences.
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25 Task 5. Translate the following sentences into Ukrainian:

a) The number, size and morphology of the defects have been found to severely
impair the resistance at various stress levels in welds.

b) Industrial computed tomography was used to scan the welds with different
arc angles, and the scanned model was processed by a specific software package to
obtain the digital size and position of weld pores.

¢) Thermal expansion during heating and contraction during cooling can result
in complex stress patterns in and around welds.

d) The thermal cycles imposed during welding can completely change the
microstructure of the parent material, posing serious challenges for material
scientists looking for the optimal joining technique.

e) TIG welding machines provide a clean and pure weld without splatter or
fumes. These machines can handle stainless steel, brass, gold, magnesium, aluminum,
copper, and nickel alloys.

25 Task 6. Translate the following sentences into English:

a) V paszi, skwo Ona 36aprosanns 0008’3K06I 000amKo8i onepayii,
nonepeoHvoi abo nooanvLwoi mepmiuHoi 00POOKU, NPOKOBYBAHHS ULIE MO0,
38apPIOBAHICMb 8BANCAEMBCI 0OMENCEHOTO.

b) 3 niosuwennam emicmy eyeneyro 3eapiosamicme cmaiell NOIPULyEMbCsL,
OCKINbKU 30116ULYEMBCS 30AMHICMb 00 YMBOPEHHSL 2APAUUX MPIUYUH.

C) Hasenicmo Oeghekmié y 36apHux ui6ax € NPUHUHON 3MEHULCHHS MIYHOCMI
ma HaoditiHocmi MemanokoHcmpykyiu. Jepexmu moocyms GUHUKHYMU GHACAIOOK
BUKOPUCMAHHSL MAMepiaie 3 NiIOSUUEHOI KITbKICIIO WKIOIUBUX OOMIULOK.

d) s sxicnoco 6uKOHAHHS 38APHUX WG OYJICE BANCIUBO NPABULLHO
NPUBHAYUMU NAPAMEMPU PeHCUM) 368aPIOBAHHA — CYKVNHICMb XApaKmepucmuk
36aprOBANILHOZ0 Npoyecy, Wo 3a0e3neyyroms 00epPIUCAHHS 38aPEHUX UIBI8 3A0AHUX
Ppo3Mmipis, popmu ma AKOCMi.

e) Cnnasu Ha OCHOBI QUIOMIHIIO  36apiOSANU  CROCOOOM  mepms 3
nepemiwysanuam. Jna maxcumizayii egexmuenocmi npoyecy 0y10 Npo8eoeHo
PO3PAXYHKU KOHCMPYKMUBHUX PO3MIDIE THCMPYMEeHm) OJisl 36API0GAHHS Mepmsm
nepemiuly 6aHHAM.

Topic 3. Metallic Structures

25 Task 1. Translate the following words and word-combinations into Ukrainian:

to coarse the grain; to refine the grain; grain of crystal; fine granulation; point
of pouring; point of solidification; lattice point; energetic electron; n-type
conductivity; bend ductility; casting stress; residual welding stress; stressing; etching
treatment; preweld treatment; black work; sheet metal work; bright work.
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25 Task 2. Translate the following words and word-combinations into English:

CNJ1a8 3 UCOKOI0 NIAACMUYHICINIO; PIBHOGICHI 3epHA; meMnepamypa 3auMaHHs;
medca NAUHHOCMI NpU  PO3MASYBAHHI, 36 A3AHUU eN1eKMPOH;, NAACMUYHICINb )
XO0OOHOMY CMAHI; NAACMUYHICIb ) 2aPAYOMY CIAHT; NAACMUYHICINb 36API0BATILHO20
3’€OHAHHA,  3HAKO3MIHHI — HANPYXHCEHHS,  HANPYICEHHS  CMUCKY,  GHYMPIUHI
HANPYIHCEeHHSI.

25 Task 3. Make a translation of the following text using essential vocabulary:

|L-_.-!| Metallic Structures

This article describes the structure of metals,
and relates that structure to the physical properties of
the metal.

The arrangement of the atoms

Co-ordination numbers. Metals are structures
of atoms held together by metallic bonds. Most
metals are close packed — that is, they fit as many
atoms as possible into the available volume.

Each atom in the structure has 12 touching neighbours. Such a metal is
described as 12-co-ordinated. Some metals (notably those in Group 1 of the Periodic
Table) are packed less efficiently, having only 8 touching neighbours. These are 8-
co-ordinated.

Crystal grains. It would be misleading to suppose that all
the atoms in a piece of metal are arranged in a regular way.
Any piece of metal is made up of a large number of “crystal
grains”, which are regions of regularity. At the grain boundaries
atoms have become misaligned.

The physical properties of metals

Melting points and boiling points. Metals tend to have high melting and
boiling points because of the strength of the metallic bond. The strength of the bond
varies from metal to metal and depends on the number of electrons which each atom
delocalises into the sea of electrons, and on the packing.

Group 1 metals have relatively low melting and boiling points mainly because
each atom only has one electron to contribute to the bond.

Electrical conductivity. Metals conduct electricity. The delocalised electrons
are free to move throughout the structure in 3-dimensions. They can cross grain
boundaries. Even though the pattern may be disrupted at the boundary, as long as
atoms are touching each other, the metallic bond is still present.

Thermal conductivity. Metals are good conductors of heat. Heat energy is
picked up by the electrons as additional energy (it makes them move faster).
The energy is transferred throughout the rest of the metal by the moving electrons.
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Cold working and Strength

Malleability and ductility. Metals are described as malleable (can be beaten
into sheets) and ductile (can be pulled out into wires). This is because of the ability of
the atoms to roll over each other into new positions without breaking the metallic
bond.

If a small stress is put onto the metal, the layers of atoms will start to roll over
each other. If the stress is released again, they will fall back to their original
positions. Under these circumstances, the metal is said to be elastic.

If a larger stress is put on, the atoms roll over each other into a new position,
and the metal is permanently changed.

The hardness of metals. This rolling of layers of atoms over each other is
hindered by grain boundaries because the rows of atoms don’t line up properly. It
follows that the more grain boundaries there are (the smaller the individual crystal
grains), the harder the metal becomes.

Controlling the size of the crystal grains. If you have a pure piece of metal,
you can control the size of the grains by heat treatment or by working the metal.

Heating a metal tends to shake the atoms into a more regular arrangement —
decreasing the number of grain boundaries, and so making the metal softer. Banging
the metal around when it is cold tends to produce lots of small grains. Cold working
therefore makes a metal harder.

You can also break up the regular arrangement of the atoms by inserting atoms
of a slightly different size into the structure. Alloys are harder than the original metals
because the irregularity in the structure helps to stop rows of atoms from slipping
over each other.

Essential vocabulary

co-ordination number — koopaunartifine unciao  ductility — mmactuunicTs

close packed — minbHOyIaKOBAHHI stress — 3ycuyuIs, Halpy>KeHHs
crystal grain — kpucrainigde 3¢pHO, KPUCTAIT elastic — npy»xuwuit

melting point — TemnepaTypa 1IaBICHHS heat treatment — repmiuna
boiling point — TemmepaTypa KuIiHHS o0poOka

sea of electrons — «mope» BitbHUX enekTpoHiB  cold working — xomomHe
electrical conductivity — enekTponpoBiHIiCTh nehopMyBaHHS
thermal conductivity — TerutonpoBigHiCTE

25 Task 4. Think of sentences with key words and word-combinations from the text
and write them down (2 in English, 2 in Ukrainian). Translate the sentences.

25 Task 5. Translate the following sentences into Ukrainian:

a) The loading parameters of the static test are illustrated in Table 4, where
each stress amplitude is divided into five load levels when static load is applied from
the initial value to the ultimate value.

b) Aluminum is a low melting point metal, therefore microstructural stability is
an important issue even for near ambient temperature.
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¢) This technique intentionally induced surface-cracks in cold-worked stainless
steels and resulted in a significant increase in both strength and fracture at low
temperatures.

d) On-staff metallurgists and a fully staffed met lab enable us to customize heat
treatment cycles to hit whatever properties you need.

e) Within the metal industry, the production, processing and trade of
NE-metals or alloys and semi-finished products made of NE-metals play a special
role.

25 Task 6. Translate the following sentences into English:

a) Bci nokpumms na ocnosi Ni cnouamxy mepmiuno obpoobnsiau npu 800°C
npomseom 30 xeunun i 0xon002cysanu y nedi 0o KimHamuoi memnepamypu. Ilomim
3pa3Ku MexXariuHo NOAIPY8aIu i NPOMUBAIU OCIOHI308AHOK 80000 MA CNUPIMOM.

b) Xonooune oegopmysanns eiobysacmocs 3a memnepamyp, HUNCHUX GO
memnepamypu pekpucmanizayii, a ceuHyegi OpOH3U BUKOPUCIMOBYIOMbCA 5K
aHMU@puKyitini mamepianu 01 pooomu 8 ymMo8ax NiO8UUWEHO20 MUCKY MA 8ENUKUX
weuoKkocmetu pyxy.

C) 3anizo y nesenuxitl KitbKocmi noOPIOHIOE 3epHA Ma NOJINULYE MEXHOI02IUHI
gnacmugocmi jamyHel: 30aMHICMb KY8AMUCS MA HNPOKAMYBAMUCS 6 2apAYOMY
CMAHi.

d) Bionamoeannus nposoodsmv 0N 3HUNCEHHs MEEPOOCmi [ NIOBULYEHHS
8 SI3KOCMI cmaji, a maxkoic OJisl O0CACHEHHs XIMIUHOI, CMPYKMYPHOI 0OHOPIOHOC
ma 3HAMMmMA 6HYMPIUHIX HANDYHCEHDb.

e) Temnepamypy nouamxy mMapmencumno2o nepemeoperisi M, ons 6inbuiocmi

HU3bKOJIE208AHUX [ 1€208AHUX CIALell MONCHA OPIEHMOBGHO BUHAYUMU 3A (POPMYIIOTO
A. A. I[lonosa.

Topic 4. Wear mechanisms and lubrication in sheet metal forming

25 Task 1. Translate the following words and word-combinations into Ukrainian:
metallic friction; slipping friction; unlubricated friction; wearlessness;
production rate; water rate; strain rate; mixed-film lubrication; non-ferrous metal
working lubricant; angular abrasive; coefficient of wear; linear coefficient; block
stamp; inspector’s stamp; deoxidizing addition; transformer coil; cold-rolled coil.

25 Task 2. Translate the following words and word-combinations into English:
mepms npu NPoOKamyi, HepiGHOMIPHUU 3HOC; WBUOKICMb KOpO3ii, KpaneibHe
3MaujeHtst, memanesi abpazusu;, NOKA3HUK KOpPO3ii, 4ucio meepoocmi, Koegiyicum
KOPUCHOI 0ii; Koeghiyienm wopcmrocmi; Wmamno8ani 6Upoou 3 TUCMO8020 MEMAy;
000asKa, Wo noKpauyye oopooatoeanicms pizauuiam, mparcgopmamop Tecaa.
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25 Task 3. Make a translation of the following text using essential vocabulary:

L] Wear mechanisms and lubrication in sheet metal forming

Friction and wear are often treated as
involving only the composition of the two sliding
bodies. This is done particularly where modelling of
friction and wear is attempted in the manner of
continuum mechanics. Though friction and wear are
often seen in experiments to be influenced by
substances on the sliding surfaces, these quantities
have not yet been properly included in models.

The simplest (and unrealistic) approach in modelling is to assume that the
friction force on sliding separates particles from the sliding surfaces, which particles
immediately separate from the system as “wear debris”. Physical observations of
sliding surfaces suggest, however, that some fraction, perhaps most of the loosened
particles somehow remain in the sliding interface with a few being removed from the
system during continued sliding. Only these separated particles can be called “debris
particles.” Those remaining in the sliding region should not be considered as debris
since in many instances they influence friction and wear rate. In fact, some loosened
particles appear to act as solid lubricants. Several investigations have identified third
bodies at various stages of sliding, allowing to correlate the friction, the wear and
third body.

From a fundamental point of view, the tribology of interfaces in dry friction
addresses differently wear and friction. The wear mechanisms (abrasion, fatigue...)
are substituted by the following complex sequences:

= particles detachment;
= particles trapping and formation of a particle layer;
= achievement of a steady state regime of particles detachment and elimination.

This sequence differentiates the detached and the wear particles. The main
difficulty is to find out the behaviour of the third body that is very useful for a better
understanding and predicting the life of the contacts.

In sheet metal forming, friction and lubrication are influenced by such
parameters as material properties, surface finish, temperature, sliding velocity,
contact pressure, and lubricant characteristics. Depending on these parameters, the
performance of a lubricant and the coefficient of friction (COF) vary.

Application of Lubricants and Additives.
The proper application of lubricants is important for
good lubricant performance and reduction of
lubricant waste and environmental hazards. Comnonents

Various types of additives enhance the |motion
performance of lubricants. For example, the extreme
pressure (EP) additives are commonly used in heavy- Component 1
duty metal stamping operations.

—p Friction

load
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The temperature-activated EP additives, such as chlorine, phosphorus, and
sulfur, react as the interface temperature increases and generate a film by a chemical
reaction with the metal surface. This chemical film helps prevent metal-to-metal
contact in stamping operations.

Corrosion Control. Lubricants often have to provide a thin surface film on the
stamped parts to prevent oxidation and corrosion, because stamping parts may be
transferred or stored for postprocessing without cleaning the part. Therefore, the
ASTM D130 standard corrosion test is usually conducted to evaluate the performance
of stamping lubricants: the sheet sample is dipped into the lubricant for a particular
period, usually 1 or 2 weeks.

Post-Metal Forming Operations. Most lubricants are applied on sheet metals
before press forming. Lubricants also affect post-metal forming operations such as
welding or painting. In addition to their good lubricity, lubricants must be easily
removable from the formed panels, because the stamped part has to be completely
oil-free for painting.

Compatibility with Prelubricants and Other QOils. In today’s stamping process,
various lubricants and washer oils are often applied in different stages. A thin film of
prelubricant is usually applied on sheet metal at the rolling mill. This prelubricant
exists as a liquid state or as dry-film on the coil.

Essential vocabulary

friction — tepts abrasion — ctupaHHs
continuum mechanics — mexanika coefficient of friction (COF) —
CYHUTBHUX CEPETOBHII Koe(iIieHT TepTs

sliding — xoB3aHHs additive — mpucaaka

wear debris — mpoayKTH 3HOIITYBaHHS stamping — mramMnyBaHHS
wear rate — mBHUIKICTh 3HOIIYBaHHS extreme pressure additive —
solid lubricant — TBepauit MacTUIBHHI  TPOTH3AAUPHA IPUCATKA
MaTepia coil — pynon (icToBOT cTai)

tribology — Tpubomnoris

25 Task 4. Think of sentences with key words and word-combinations from the text
and write them down (2 in English, 2 in Ukrainian). Translate the sentences.

25 Task 5. Translate the following sentences into Ukrainian:

a) A majority of the components subjected to sliding or rolling in machines are
lubricated with oil or grease. The lubricants used today are optimised to reduce wear
and friction in bearings, gears, etc, with components made of uncoated metal.

b) To address this environment, maintenance management selected the
proprietary high wear alloy Bearium B-10. To verify that the bearium was effective in
this application, a comparison was done to alternate alloys used in the same
application. The bearium bushing demonstrated less wear than other alloys.
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c) Copper-based alloys are specified for their ability to satisfy needs like
resistance to rust, resistance to corrosion, good mechanical strength, frictional and
wear properties, and high electrical and thermal conductivity.

d) Both corrosion and abrasion remove some material from the pump parts,
however, evidence of corrosion is different from indicators of abrasion. Corroded
parts show even wear and possibly some pitting. Abrasion, however, causes uneven
wear that follows the mechanics of the pump.

e) Despite their favourable strength-to-weight ratios, lightweight metals tend to
have low hardness and exhibit poor resistance to mechanical wear. Aluminium, for
instance, is susceptible to friction-initiated wear, making surface engineering and
advanced coatings essential for use in many applications.

25 Task 6. Translate the following sentences into English:

a) Ilocmitine 3pocmanHs NOMYHCHOCMI MAWUH, CKIAOHI YMOBU eKChlyamayii,
ni0BUWEHHT OONYCMUMUX NOKAZHUKI8 HAOIUHOCMI [ 3HOCOCMIUKOCMI 8UMA2Aomb
MOYHUX | OOIPYHMOBAHUX OAHUX NPO 308HIUHE MeEPMA.

b) Ilpo nassunicme nomimnoco 3mocy mux uu iHwux oemanei 0OIAOHAHHSL
MOJCHA CYyOUumu 3a 3MIHOI0 Xapaxkmepy ix pooomu.

c) Tepmin caysxcoOu 0061AOHAHHA BUZHAUAEMBCS 68 OCHOBHOM) WBUOKICIIO
3HOWLYBAHHA U020 Oemaneli ma [HMEeHCUBHICMIO 8MPAamu MeXaHizMamu NnepeicHUxX
eKCnlyamayiuHux i pyHKYIOHANIbHUX XapaKmepucmux.

d) Ha npoyec abpasusHoco 3HOWYBAHHA MOJiCe 6NIUBAMU NPUPOOA
abpasueHUX YACMUHOK, A2PECUBHICMb Ccepedosud, 61ACMUBOCMI NOBEPXOHb, WO
BHOWYIOMbCA, VOApHA 63AEMOO0is, Hazpie ma iHwi ¢akxmopu. 3azanvHum OJis
abpaszueHo20 3HOULYBAHHS € MEXAHIYHUL XApaKmep PYUHY8AHHS NOBEPXHI.

e) He icuye ynigepcanvrnoeo 3nococmiiikoeo mamepiany. Mamepian, cmiukuu
00 3HOULYBAHHA 68 OOHUX YMOBAX, MOJHCE KAMACMPOPIUHO WUBUOKO BUXOOUMU 3 A0V
npu 3MIHI MO8 eKcnayamayil.

44



Texts for individual translation

25 Make a translation of the following text using essential vocabulary:
Text 1. Simulation-Driven Design: Feasible or Fallacy?

Simulation-Driven Design. Traditionally, simulation
Is the final step in product development. Engineers use
analyses to validate a design after it is nearly finished.
By that time, the design is mostly set. Validation may
highlight problems and offer potential modifications, but
the overall design does not change much.

Simulation-driven design moves simulation much
closer to the front end of the process. Engineering teams do
not have to wait until they have completed a design for
analysis and feedback. Instead, they analyze as they design, enabling them to assess
how a design affects function quickly. This provides immediate, vital feedback to
guide design decisions. It also frees them to experiment, so their final designs are
more innovative while still meeting all specifications.

Companies that use simulation-driven design dramatically accelerate design
cycles. They also avoid extra rounds of prototyping and testing and reduce the
number of post-release change orders that often disrupt other or new design projects.

Simulation-driven design does not replace the final expert analysis needed to
verify performance at the end of the process. But it does enable engineers to optimize
designs and test solutions as they design, rather than waiting to hear back from
analysts after they have completed a design.

Simulation-driven design makes a compelling case. Yet implementations of
this powerful tool can vary dramatically.

Hybrid CAD-CAE, Engineer-Led Analysis. In this approach, engineers
develop and run the simulations with tools that offer a mix of computer-aided design
(CAD) and computer-aided engineering (CAE) capabilities. The software lets them
develop the geometry of their designs, analyze performance, and make modifications
in loops. After making those changes, they can run more simulations and continue
with iterations until they have developed, and perhaps even optimized, their design.

Engineers need little to no training to use these analysis capabilities. Granted,
their simulations are simpler and more directional than the formal, highly detailed
simulations usually run by analysts. Still, they do not have to wait for analyst
feedback, so the design process is faster.

Engineer-led analysis gives designers the most freedom, but it also requires
them to have the knowledge and skills to build and analyze their designs.

Application-Specific Tools, Engineer-Initiated Simulations. In this approach,
engineers conduct analyses with specialized, application-specific tools. The app is
built by expert analysts to set up and run one particular simulation, such as noise,
vibration, and harshness of an engine.
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These apps leverage automation and standardized inputs to produce a
repeatable, highly accurate analysis. They make it easy for engineers to plug-in data
and see results. The tradeoff, however, is that these apps will not run any other type
of simulation. They are inflexible, purpose-built for one scenario, though engineering
teams could build dozens and dozens of additional apps, each for a different scenario.

Template-Based, Workflow-Automated, Analyst-Initiated Simulations. This
approach also uses specialized app-automated tools, but in this case, those
capabilities are built for analysts. The purpose is not to simplify anything. Instead, it
IS on automation and speed. Expert analysts can throw designs at these template-
based apps, walk away, and come back in a few hours for the results. Equally
important, they are confident of the results because the apps have been optimized to
solve their specific scenario.

In this approach, engineers are not the only ones employing simulation earlier
in the process — the analysts are, too. These apps increase their bandwidth, so analysts
have more time to participate earlier in design. App automation lets engineers hand
analysts their designs earlier in development and still get feedback super-fast.

Essential vocabulary

simulation — moeroBaHHs computer-aided engineering (CAE) —
prototyping — npoToTUIIyBaHHS CHUCTEMH aBTOMAaTH3aIlli IHKEHEPHHUX
expert analysis — ekcriepTHHI BUCHOBOK pPO3paxyHKiB

computer-aided design (CAD) — cuctemu  harshness of an engine — skopcTKicTh
aBromaru3oBaHoro npoekryBaHHsa (CAIIP)  poGotu nBuryHa

25 Make a translation of the following text using essential vocabulary:
Text 2. Why certain metals offer greater wear resistance

Posted by Dave Olsen on 10/24/16 2:06 PM

One regularly hears recommendations about
material selection. Use this alloy for superior heat
resistance. Or that for seawater corrosion. Or this
other one for a high wear application. But what about
the alloy actually makes it deliver that performance?

In this installment, we will explore some
simplified technical reasons — at the microscopic
level — why certain metals inherently offer greater
resistance to wear.

First, a definition of “wear”. In our context, we will define wear as the loss or
deformation of a metal that is the result of the mechanical interaction with another
material (not necessarily metal). Wear may take a number of forms such as abrasion,
adhesion or erosion. It is highly impacted by product design and installation. The rate
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and types of wear can also be affected by temperature and the fluid environment.
Wear is often measured as the amount of mass that is lost in a given period.

So why do some metals inherently resist wear? In actual applications, it is
simplistic to ignore the relative impact of component size and shape, surface finishes,
the angle of mating parts, load, speed and the like; but we will save those design
discussions for another day. At a more basic level, materials that have a high level of
hardness tend to wear better, especially when mated with a softer material. A lot of a
material’s hardness has to do with its microstructure, both on the surface and sub-
surface.

On a microscopic scale, metals are made up of an
arrangement of atoms and molecules that form a lattice
geometry. Managing the ability of atoms to move within this
lattice plays a large role in controlling the strength, ductility and
wear properties of metals. Atoms move with the aid of small
irregularities within the lattice; those irregularities are called
dislocations.

Dislocations serve as openings in the lattice for the atoms to move into as the
dislocation proceeds through the lattice. When dislocations are prevented from
moving, the atoms are not able to move and the metal is generally harder and
stronger. And as we have noted, harder metals tend to provide better wear properties.
How, then, do we keep the atoms from moving? That is where alloying comes into
play.

The atoms of added alloys that are larger or smaller than those in the existing
matrix hinder the movement of dislocations through the lattice. Less movement
means harder and stronger, which generally means better wear. Conversely, adding
alloys whose atoms are similar in size to the ones already in the matrix do not
discourage dislocation movement and the impact on properties is minimal.

Certain elements like carbon feature very small atoms that fit within the matrix;
others are too large and replace atoms within the matrix. When these substitutional
(alloying) atoms are significantly different in size than the matrix atoms, dislocations
are discouraged, and strength and wear resistance is generally enhanced.

The expected impact of the addition of certain metal alloying additions is well
understood. For example, tin is added to bronze to add strength. The addition of zinc
also adds strength, but if too much zinc is added, anti-friction properties are reduced.
Aluminum is added as an alloy to increase strength and performance at higher
temperatures, but attention must be paid to the loss of ductility. Different alloys
respond better to certain lubrication types and some can perform adequately for a
time (those including lead, for example) in the absence of lubrication.

It is not sufficient to consider hardness alone when selecting a material for an
application demanding high resistance to wear. But understanding that the
microstructure of the material, and the addition of alloying elements that contribute to
that, help drive a cost-effective alloy selection decision for wear resistance.
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Essential vocabulary

wear — 3HOIIyBaHHS dislocation — nucinoxanis

alloy — cnunaB, neryrounii exeMeHT alloying — nerysanus

heat resistance — remocTiikicTh substitutional atom — atom 3amimeHHs
adhesion — aaresis anti-friction properties — antudpukiiitai
surface finish — xapakrep nmoBepxHi BJIACTHUBOCTI

sub-surface — nmpunoBepXxHeBUH I1ap lubrication — marenHs, MacTHIIO

lattice — (kpucTaniuHa) rpaTka lead — cBuHEIHL

25 Make a translation of the following text using essential vocabulary:

Text 3. Kyrosa mutipyBanasna mammna CKI 7-125
(IHCTpPYKUIsA CIIOKMBAYA)

3aranbHi BKa3iBKH M0 eKCITyaTaNil

[I{opa3y mepen BUKOPUCTAHHSAM TEPEBIPSIATE
BUpIO, KabOeylb >KUBJICHHS, €JEKTPUYHY BUJIKY, a
TaKOX KOMIUJIEKTYIOUl Ha TPEIMET MOUIKOIKEHb.
[TepekonaiiTecs, Mo BiApi3HIA abo mHuTIQyBaTBLHMIA
JIUCK 3aKpIIVICHUA HAJIEKHUM YUHOM. 3aBXAU
TpUMalTe I1HCTPYMEHT 3a HOro pykoaTku. Jls
rapaHTyBaHHs Oe3MeyHOi poOOTH CIIIKYHTE 3a TUM,
1100 PYKOSTKH OYJIM CYXUMHU.

[lepekonaiiTecsi, 10 BEHTWIAIIMHI OTBOPHM BUIbHI Big  3a0pyIHCHD.
3a010K0BaH1 BEHTWIIALIIHI OTBOPU MOXKYTh MPUBECTHU JI0 MEPETPIBY 1 MOIMIKOKEHHS
iHCTpyMeHTa. HeraiiHO BUMKHITH HUIiQyBajdpbHy MaIIuHy, SKIIO B 30HI pOOOTH
3HAXOATHCS CTOPOHHI Jtoau. [lepin HiK MOKIACTH THCTPYMEHT, JOYEKAMTeCs HOro
noBHOT 3ynuHku. He mparrtoiite y crani Bromu. Ilig yac poGoTH perymisipHO poOiTh
nepepBu, MO0 MATPUMYBATH HAJIEKHY KOHICHTPAIII0 Ta TMOBHUN KOHTPOIb Haj
T yBaJIbHOIO MAIIIUHOIO.

JonaTtkoBi npaBujia 6e3neku

1. 3aBKau BUKOPUCTOBYUTE 3aCO0M 3aXUCTY T'OJIOBU, 3aXHCHI OKYJIApHU Ta / abo
3aXUCHY MacKy. Takok pPEeKOMEHIIOBAaHO BHUKOPHCTOBYBATH PECIIpaTop, BYIIHI
MPOTEKTOPH Ta 3aXUCHI pyKaBUYKH.

2. ITepen mouaTkoM poOIT MepeKOHANTECS B TOMY, IO BIIPI3HHUI AUCK HAIIHHO
3aikCOBaHO Ha IIMTUHJIEI.

3. ITepen pobGoTOIO TIEpPEBipTE CTYMIHD 3aTsHKKU IBHHTIB. [Ipu poOoTI MammHa
BiOpye€, TOMY MOCTa0JICHHS TBUHTIB MOE TIPUBECTH JI0 HEMIACHOTO BUMAJIKY.

4. Y XomoaHy MOpy POKy abo TMicls TpUBAJIOro 30epiraHHs mnepea poOOTOoro
ITHCTpPYMEHT TIOBMHEH IIOMNpAIlOBaTH KUIbKa XBWUJWH 0€3 HaBaHTAXEHHS, II€
PO3M’SIKIIIUTh MACTHJIO.
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5. Ilin yac pobotu 3aBxkau 3aiiMaiite cTiiike mosiokeHHs. [Ipu poGoti Ha
BHCOTI IIEPEKOHANTECS, 110 BHU3Y HIKOTO HEMAE.,
6. MiuHO TpuMmaiiTe 1HCTPYMEHT B pyKax. 3aBXKIH BUKOPHCTOBYHTE OlUHY
PY4KYy.
7. He TopkaiiTecst pykaMu 00€pTOBUX YaCTUH IHCTPYMEHTY.
8. Illo6 yHHMKHYTH ypa)K€HHS CTPYMOM, TpUMaWTE IHCTPYMEHT TUIBKHU 3a
130J1bOBaH1 YaCTUHH.
HE TOPKAUTECS METAJIEBUX YACTHH IHCTPYMEHTA.
3oJ10Ti NpaBWIA JOTJISIAY
VYBAT' A! Ilepen npoBeaeHHSM OISy a00 OYUILIEHHS BUMKHITH IHCTPYMEHT,
BIIKJTIOYITh HOTO BiJ MepexXi >XUBJICHHS Ta J03BOJITE OXOJOHYTH. Tpumaiite
IHCTpYMEHT B YHCTOTi. PerymspHe i peTesibHE OUYHMIICHHS IOMOMOXE TapaHTyBaTH
0e3MeKy 1 NOJOBXKHUTh TEPMIH eKciutyaTtailii BupoOy. Ilepes moyatkoM poOOTH KOKEH
pa3 orjsjaiTe IHCTPYMEHT Ha MPEAMET MOIIKOHKEHUX abo 3HOIIeHUX neranei. He
BUKOPHUCTOBYWTE IHCTPYMEHT 31 37JaMaHUMH 200 3HOIICHUMH JICTAIISIMH.
30epiranns
BumkHITE BUpIO 1 Bi €AHANTE HOTO BiJ JKepena xuBjieHHS. OUuCTiTh BUPIO,
SK omucaHo Buile. Tpumaiite BUpIO B TEMHOMY, CyXoMy, H00pe BEHTUIHLOBAHOMY
npumimieHHi. [neansHa temnepatypa 30epirantas BupoOy Bin 10°C no 30°C. 3aBxau
30epiraiite  BuUpiO B HEJAOCTYymHOMY g JAiTed Micui. 30epiratd  Bupio
PEKOMEH/I0BAaHO y HMOTO OpHUTiHAIBHIA YIMAaKOBII a00 HAKPUTH BUPIO TKAHWHOIO IS
3aXUCTY BIJI MHITY.
TexHiuHe 00CIyroByBaHHSI
VYBara! Ouumienns nurihyBajdbHOI MAaIlUHU PIAUHAMH, [0 MICTATH OCH3WH,
HadTy a00 PO3YMHHUKHU 3a00POHEHO — II€ MOJKE IMOIIKOJIWTH IUIACTHK 1 MOJBIHHY
130JIS111F0 THCTPYMEHTA.
[TepeBipsiiTe BIAPI3HUIA TUCK HA BIICYTHICTH CKOJIIB Ta YIIKOKEHb MTOBEPXHI.
3HOIIEHWI TUCK MIUIATac 3aMiHi.
3aBxau TepeBipsiiTe 3’€AHYBalbHI TBUHTH Ta TMEpPEKOHAWTECs, IO BOHU
3aTSATHYTI HAICKHUM 9uHOM. IlocmabiieHi TBHUHTH HEOOXIMHO 3aTATHYTH.
HeBukoHaHHS 1IbOTO MpaBUIIa MOXKE 3aMOAISTH CEPUO3HUX TPABM.
IIpu3HavyeHHsn
Lle#t iHCTpyMEHT TNpU3HAYEHUW 7Sl pizaHHSA a00 nuriyBaHHS PI3HUX THUITIB
cTayi, OpOH3M, AIIOMIHIEBUX CIUIABIB, CHHTETUYHHX IMOJIMEPIB, JJIA HUTIpyBaHHS
3BapHUX 3’€qHaHb TOmO. He BUKOpUCTOBYWTE IHCTPYMEHT IJsl pi3aHHS LTy,
OCTOHY, INTUTKH TOIIIO.
IIpaBuia po6oTu 3 BUPOOOM:
1. YneBHITBCS, IO KaOEIb KUBJICHHS IIIKITIOUYCHHIA.
2. MinHO Bi3bMITh MAaIIMHY 000Ma pyKaMu 1 HATUCHITH mepemMukad «Bm/BuMk»»
JIJIS1 11 BKIIIOUCHHSL.
3. Jlmsa Oimbmmnoi cTaOUTBPHOCTI IHCTPYMEHTY Mil 4ac POOOTH BUKOPHUCTOBYHUTE
Ol4HY PYUKY.
4. Konmu poboTy 3akiHU€HO, NepeBelliTh nepemukad «Bm/Bumk» y 3BopoTHE
MOJIO’KEHHSI.
5. YHuKaliTe TOBroTpUBAIMX MEPEBAHTAXKEHb IHCTPYMEHTA.
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Omnepauii 3i nutigpyBaHHs Ta 3a4MIIEHHS

3aBXaM MILHO TPUMalTe IHCTPYMEHT OJIHIEI0 PYKOIO 3a
KOpIYyC, a IPYroro — 3a OIYHy py4yKy. Y BIMKHITh IHCTPYMEHT Ta
NPUTYNITh AUCK 10 aAeTam. KyT Haxuiny namucka g0 MOBEpXHi
3pa3ka MOBUHEH 3HaxoauTuch B Mexkax 15°-30°. Ilig wac
NPUMPALIOBAaHHSA JHMCKAa HE NepeMilyiTe nuripyBaibHUR
MPUCTPI y HaNpsAMKY B, OCKUIbKM 11€ Mpu3Beae 10 Bpi3aHHs IucKa y 3pa3ok. Ilicis
MPUIpAIIOBAaHHA JUCKAa MOXHA TepeMimard nuridpyBajdbHy MalldHy B 000X
HaIpsMKax.

Essential vocabulary

cutting wheel — Bigpi3Hiii auck spindle — mmuHgETH
grinding wheel — nuripyBanbuuii quck — synthetic polymer — cuntetnunuii mosximMep

25 Make a translation of the following text using essential vocabulary:

L] Text 4. IncTpyKILis 3 eKcIUIyaTalii 3Bapr0BaJIbHOI0 iHBepTOopa «Dnipro-M»

[[TanoBumit  Ilokymeus!  JIskyemo  3a
npuabdaHHs BUPOOYy ToproBoi mapku «Dnipro-My,
SKAWA BIJIPI3HAETHCS TMPOTPECUBHUM JTU3aHOM 1
BHUCOKOIO SKICTIO BHUKOHaHHA. [Ipunbanuii Bamu
THCTPYMEHT BIIHOCHUTBCS JO JIHIMKH, IO TOEIHYE
CydyacHi KOHCTPYKTHBHI PpIIIEHHA 1 BHCOKY
MPOAYKTHUBHICTh 3 TPHUBAJIIUM YacoMm Oe3repepBHOi
pobotu. Mu croaiBaemMocs, 0 Hala MPOAYKITiS

ctane Bammm moMiYHUKOM Ha JOBT1 POKH.

1. OIIUC, MPU3HAYEHHS TA 30BHIIIHINA BUTJISA IPUJIALY
Ilpuznauenna. 3BaproBaibHI amapatu 1HBepTOpHOro THNy «Dnipro-M»
MpU3HAYCH1 JJI1 BUKOHAHHS PYYHOTO JyTOBOTO 3BapOBaHHS METANliB Ta CIUIABIB
MOKPUTUM  €JIEKTPOJIOM. 3BapIOBAJIbHI amapaTd IHBEPTOPHOTO THIY MOXYTh
3aCTOCOBYBATHCSl SIK B CTAaIllOHApHUX yMOBax (Ha OymiBENIbHUX MaigaHUMKaX, Y
JIOMAIIHBOMY Ta MPUCATUOHOMY TOCTIOAAPCTBAaX, rapakax TOIIO), TaK 1 B TMOJIBOBHUX
yMOBax B CKIaai MOOUIBHMX KOMIUICKCIB, 3a0e3nedeHux OCH3WHOBHUMH a0o
TU3EIIbBHUMHU MIHICICKTPOCTAHITISIMHU.
Onuc. 3BaproBanbHUN IHBEPTOP CKIIAIAETHCA 3 TAKUX OCHOBHUX YACTHH
» MepexeBuii  BUNIPSAMIIAY, SIKMA CKIAQMa€Tbesl 3 JTIOAHOTO MOCTa Ta
KOHJ/ICHCATOPIB BUCOKOI EMHOCTI.
* [uBeprtop, nodynoBanuii Ha ocHOB1 Tpan3uctopiB MOSFET a6o IGBT.
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* BucokouyacToTHHI TpaHcpopMaTop AJid 3HMKEHHS MEPEXKEBOI HaNpyru A0
HEOOXIHOT JIJIs 3aMajtfoBaHHs Ta MIATPUMKH JTYTH.
* CwioBUi BUNPSAMIISY JJI1 OTPUMAHHS MOCTIHHOTO CTPYMY Ha BUXO/I1 anapara.
* EnexTpoHHHU peryisTop, AJisd peryatOBaHHs IapaMeTpiB 3BaPIOBAJIbHOI AYTH.
CyyacHa KOHCTPYKIIiSl I[MX amnapariB, M0 0a3yeThbcsi Ha MEPeIOBUX
IHBEPTOPHUX TEXHOJIOTISAX, JI03BOJISIE HABITh 3BAPHUKOBI, SKUH HE Ma€ BUCOKOI
KBauTipikallii, BUJKO 1 6€3 mpoOeM OTpUMaTH HaJlilHe 3BaplOBaIbHE 3’ €IHAHHS.

3oeninin euzinao

DNIPRO™

1 3axncHUM KoXyX /  BanoHeTHWI po3’eM « - »
Perynatop 3BaptoBanbHOro
2 y i 8 Kabenb enekTpoxmsneHHs
CTpyMy
IHOMKaTOP YBIMKHEHHS B MEpex
3 A Ry By Q9 BeHTunatop oxonogxeHHs
(3eneHoro Konbopy)
S MepexxeBuii BUMKMKaY 3i CBIT/IOBUM
4 BeHTuUnauinHi otsopwm 10 . . ,
IHOAMKaTOPOM (Knagiwa «YBIMK/B1Mk»)
IHaAnKaTOp Neperpis :
5 4 B EeRsTE R 11 ®DikcaTop MepexxeBoro kabeso

(>koBTOro KONBLOPY)

6  bBalloHeTHWI po3’'eM « +»

2. KOMIUIEKT MOCTABKHA
3BaproBasibHUM anapat — | miT.
[HCTpYKIIig 3 excruTyararii — 1 miT.
3. TpaucnopryBanbHa ynakoBka — 1 1iT.

N =

3.3ABEMUIEHHSA TA NIJI’€EAHAHHS
[Ipu migkIOUYeHH1 3BapIOBAJIBHOIO amapara JI0 €JIEKTPUYHOI MEPEeKi 3MIHHOTO
ctpymy Hampyroto 230B 1 wactororo 501’ HeoOXigHO 3a0€3MEYNTH 3aXUCT PO3ETKH
aBTOMAaTUYHUM  BHMHKadeM a00 IUIaBKMM  3allOODKHUKOM 31 CTPyMOM
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CIpPallbOBYBAHHS BIANOBIIHUM MaKCUMaJbHOMY CTPYMY, 11O CHOKMBae€ amapat. s
3aXMCTy KOJa MIJKJIIOYEHHs  amapaTa pEKOMEHIYETbCS  BHKOPUCTOBYBATU
aBTOMATH4HI a00 IUIaBKi 3al001KHUKHA HA CTPYM HE MEHIIE MAaKCUMAJIBHOIO CTPYyMY
BKa3aHOTO B TEXHIYHUX XapAKTEPUCTHKAX.

4. TEXHIYHI JAHI

Mogeinb SAB-258N(2020)

HomiHanbHa Hanpyra Mepexi, B 230 (x10%)

Yacrora ctpymy, g 50/60

MiHiManbHa Halpyra Mepesxi IiJl HABAHTAXKEHHSM, B 160

MakcuMalibHa COKUBaHa MOTYKHICTh, KBA 6,15

MakcuMasibHa COKUBaHA MOTYKHICTh, KBT 4,26

MakcumalibHui criokuBaHui ctpyM (230B), A 26,7

Hanpyra xonocroro xoay (Pesxxum VRD) (Up), B 20-30

Hanpyra 3anantoBanss nyru, B 65

Jliana3oH 3BaproBaJbHOTO CTPyMy, A 20-150

HiameTp enexktpona, MM 1,6-4

Po6ounit iukn npu 40°C 108A —100%
150A — 35%

Knac 3axucry IP21S

Knac 13omsmii F

KK, % 92

Kitac panmiogactoTHOro o0sagHaHHs A (IEC 60974-10)

Po6oua Bara amapary, Kr 3,7

I"abapurtai posmipu (JIxIIxB), mm 290x115x200

[Tpunan Bignosinae ocnoBauM BuMoram JICTY EN 60974-1

5. HIATOTOBKA 10 POBOTHU
» 3’eqHaiiTe 3BaprOBAIbHI Kabeli 31 3BapIOBABHUM arapaToM, JOTPUMYIOUHCH

HEoOX1HOT MOJISIPHOCTI MiAKItoueHHs. JIJis 3’ €IHaHHSA BCTABTE Ta MPOBEPHITH

3a TOIMHHUKOBOIO CTPLIKOIO IMITEKep Kabemto y OaloHEeTHUH po3’ €M amapara.

3BaproBaHHS €JEKTPOJaMU 3 TOKPUTTAM HJisi 3MiHHOTO cTpymy (MP-3,
AHO-21 Tomo) MOXHa BHKOHYBaTH $K 3 TMPSAMOI0 TOJAPHICTIO («-» Ha
EJIEKTPOJOTPUMAYi), TaK 1 31 3BOPOTHBOIO.

EnexTpoau 3 OCHOBHUM MOKPUTTSAM JJisi 3BaprOBaHHS TMOCTIHHUM CTPYMOM
(YOHM 13/55 Tomio) 3acTOCOBYIOTBCS IEPEBAXHO Yy BHIAAKaX, KOJW HEOOXiTHO
OTpUMATH BHUCOKI MEXaHIYHI MOKa3HUKH 3BapHOro 3’eqHaHHs. [1{o0 orpumaru
SAKICHUW IIOB, TaKi €JIEKTPOAM BUMAaraloTb OOOB’SI3KOBOi MPOKAJTKH. 3BapIOBaHHS
BUKOHYIOTh TIOCTIHHMM CTPYMOM Ha 3BOPOTHIH TOJSAPHOCTI (€JIEKTPOIOTpUMAY
3’€IHYETHCA 3 PO3’EMOM 3BapIOBAIILHOIO amapara «+»).

* 3akpidiTh 3aTUCKa4y 3BapIOBAJIBHOIO Kalemo «Macu» MoONu3y Micis
3BaprOBaHHHI.
* Jliaxarouith KaOesb €IEKTPOXKUBICHHS N0 JiKepenaa oJHO0(a3HOTO 3MIHHOTO

CTpYMY 3 HOMIHaJIbHOIO Hanpyrow 230B.
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*  OYUCTITh NOBEPXHIO METATy B 30HI 3BapPIOBAHHS 1 TOULl MPUETHAHHS 3aTUCKY
«Macu» BiJ Uiy, Opyady, BoaH, ipxi Ta ¢papou.

* 3po0iTh OTHOCTOPOHHIO 200 ABOCTOPOHHIO V-MOAI0HY 0OpOOKY KPOMOK (SIKIIO
TOBILMHA JI€TaJIeH, 1110 3BAPIOIOTHCS, OUTbLIE HIK 3 MM).

6. OCHOBMU 3BAPIOBAJIBHUX POBIT

[Ticns 3amaneHHst Ayrd HamaraiTecs MIATPUMYBATU 3BAapIOBAIbHUNA MPOMDKOK
(3amexHO BiJ JlaMeTpa €JIEKTPOJa BIJICTaHb MOBUHHA BiAmoBigatu 1-1,5 miamerpa
€JIeKTPO/Ia, SIKUM BUKOPUCTOBYEThCS ). [limpumyiite 110 BiICTaHb MPOTITOM BCHOTO
3BaprOBaJIbLHOTO MPOLECY.

[Tin yac 3BaproBajdbHUX POOIT B MICLI CamMoOro 3BaplOBAJILHOrO IIBa 1 B
OpWIErNIii 10 HbOTO 30HI YTBOPIOIOThCS IIJAaKoB1 BkiItoueHHs. [llmakosi
HallapyBaHHS 3HAYHO MOTIPLIYIOTH SIKICTh 3BAPHOrO 3’€IHAHHS, KOTO JOBTOBIYHICTh
1 30BHIIIHIA BUrMsA. [IpyuvHM yTBOpPEHHS NUIAKiB — 3BAPIOBAHHS JOBIOIO J1YTOIO,
BUCOKA HMIBUAKICTh MPOXOAY 1 HU3bKUN 3BapPIOBATILHUN CTPYM.

7. OBCJIYI'OBYBAHHASA

BisyanpHU#l Oriisii MPOBOJSATH KOXXKHOTO pa3y Mepel MoYaTKoM poOoTH i3
3BapIOBAILHUM amapatoM. [Ipw 1mbOMYy MEpeBIpSIOTh CTaH 1 KPITUIGHHS OpraHiB
YIPaBIiHHS, THI3J MIJKIIOYEHHS KaOelniB, BIICYTHICTh MOIIKOJKEHb MEPEKEBOTO
Ka0earo 3 BWJIKOIO Ta 3BaplOBAIbLHOTO mayibHuka. [Ipu BUsBIEHI HeClpaBHOCTEH
3BEPHITHCA 110 cepBicy Dnipro-M.

[TepeBipTe cripaBHICTH OaOHETHUX PO3’€MIB, 3aTHCKAUiB €JIEKTPOJOTpUMAYA i
«Macuy».

TexHiuHe 00CIYroByBaHHS 3BapIOBAJILHOTO amapara MpOBOASTH KOKHOTO pa3y
nepea moyatkoM po6otu. s mporo HEOOXiAHO MPOAYTH €IEMEHTH KOHCTPYKIIT
CTUCHEHHMM CYXHUM MOBITPSAM JI0 TTOBHOTO BHJIAJICHHS WY 1 Opyy.

Essential vocabulary

coated electrode — mokpurtunii enekTpoa fuse — nmnaBkwuii 3arMO0>KHUK

rectifier — BunpsimIsa basic-covered electrode — enexrpomu 3
capacitor — koHaeHCcaTop OCHOBHUM TIOKPUTTAM

welding arc — 3BaproBaibHa qyra single-V — V-noxibna 06po6ka KpoMOK

bayonet connector — 6aiioHeTHHIT po3’eM  arc gap — 3BaproBaIbHUN TPOMINKOK
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Individual tasks

25 Transcript and make a translation of the following videos found on YouTube:

Task 1. Video “How to Select the Proper Cutting Tool for Lathe Operations”

Task 4. Video “Scratching the Surface: Self-Healing and Smart Coatings Research at
BP-ICAM”

Task 5. Video “Galvanic corrosion”

Jlxepenom iHpopMmanii € YouTube kananu “Smithy Industries”, “WeldNotes.com”,
“The bp International Centre for Advanced Materials” Ta “Samarbeid for Sikkerhet”.
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https://www.youtube.com/watch?v=J63dZsw7Ia4&ab_channel=SmithyIndustries
https://www.youtube.com/watch?v=elmDvqdeMKI&ab_channel=WeldNotes.com
https://www.youtube.com/watch?v=twUAa5LWUvk&ab_channel=WeldNotes.com
https://www.youtube.com/watch?v=T0w_r8hrt5Q&ab_channel=ThebpInternationalCentreforAdvancedMaterials
https://www.youtube.com/watch?v=T0w_r8hrt5Q&ab_channel=ThebpInternationalCentreforAdvancedMaterials
https://www.youtube.com/watch?v=aEwD8lPdtoA&ab_channel=SamarbeidforSikkerhet

Intermediate control exercises

? [IponioHyeThCsl MpUKIaA KOHTPOJIBHOI POOOTH 3a TeMaMM JPYroi YacTUHHU
npakTuuHOro po3ainy “Metal science and fabrication”.

1. There are a number of measures that can be used to determine the optimum
material for a given application. It is equally important to consider other
environmental factors that will impact performance. Is the environment corrosive?
What are the expected temperatures? Is there thermal or mechanical cycling?

2. In most cases, metal is cast or forged into the desired shape after it is made
malleable through the application of heat. Cold working refers to the process of
strengthening metal by changing its shape without the use of heat. Subjecting the
metal to this mechanical stress causes a permanent change to the metal’s crystalline
structure, causing an increase in strength.

3. Miyuicmo 3abe3neuye 30epedicenHs opmu ae3za  npu  CUILOBOMY
Hagawmaoicenui 8 npoyeci pizaunns. Pyiinyeanns nesza mooice Oymu Kpuxxkum, a npu
BUCOKUX memnepamypax Hacpiey i naacmuyHUM.
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JIONATOK A

HEPETBOPEHHSA OCHOBHUX OJIMHUIb BUMIPIOBAHHA

dDiznuHa BeJIUYHHA

IlepeTBOpeHHS OIUHUIIb BUMiPIOBAHHSI

JloBxnHa

1ft (feet) = 0,3048 m
1 in (inches) = 0,0254 m
1 yd (yard) = 0,9144 m

I nomia

1ft? = 0,0929 m?
1in%= 6,452 cm?
1yd2=0,8361 M2

0O0’em

13 =0,02832 m*= 28,32 n
1in®=16,39 cm®
1 gal (gallon) = 3,7852 n

Maca

1 ton (short ton) = 907,184 xr
1 ton (long ton) = 1016,05 kr
1 Ib (pound) = 0,45359 kr

1 0z (ounces) =28,35r

Temneparypa

°F (Fahrenheit) — °C: (X°F — 32) x 5/9 = X°C

°C — °F: (X °C x 9/5) + 32 = X°F
K (Kelvin) — °C: X K — 273,15 = X°C
°C — K: X°C + 273,15 = X K

I'ycTtuna

1 Ib/ft*= 16,0185 krc/m®
1 0z/ft®= 1,0 xkre/m3

Tuck

1 Ib/ft?>= 4,88 krc/m?
1 Ib/in®= 702,7 krc/m?
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JTIONATOK B

OCHOBHI METAJIYPHIAHI TEPMIHU

Tepmin Ilepexiian

abrasion CTHPaHHS

abrasive wear aOpa3uBHHI 3HOC

abrasive wear resistance a0pa3MBOCTIMKICTh

adhesion anresis

adhesive wear aJre3iiiHe 3HOITYBaHHS

adsorption ajcoporis

advanced high strength steels (AHSS) | mporpecuBHi cTai MiABUIIIEHOT MIITHOCTI
aging treatment CTapiHHS

air quenching

rapTyBaHHSA 3 OXOJIO?KCHHAM HA HOBiTpi

alloy CIIAB, JICTYIOUH CIIEMEHT
alloy steel JIETOBaHa CTaJlb

alloy system CHUCTEMa CIUIaBIB

alloying JICTYBaHHS

alloying composition Jiratypa

alloying element JIETYIOUHH €JIEMEHT
aluminum ATIOMIHI1#

annealing treatment Bima

anode aHO/I

anodic treatment aHOyBaHHs

antifriction material

aHTU(PUKITIHHII MaTepia

arc melting

JIyroBa IiaBKa

artificial aging

MITYYHE CTAPIHHS

as-received condition

CTaH IIOCTaBKHU

atomic radius

aTOMHHUI pajiyc

atomic volume

aTOMHUU 00’ €M

austenite

ayCTEHIT

austenite stabilizer

cTabuTi3aTOp ayCTEHITY, ayCTEHITI3aTOP

austenitic steel

ayCTEHITHA CTalhb

austenization ayCTeHi3aIis

axle load OCBHOBE HaBaHTAKECHHSI
bainite OEHHIT

bainitic steel OelHITHA CTaJIb

body-centered cubic (BCC) lattice

00’ emuorenTpoBana kyoiuna (OIIK) rpaTka

bonding mode

THII 3B’ SI3KY

brittle behavior

OKPHUXYCHH:

brittle fracture

KPUXKE PYHHYBaHHS

brittle mode

KPUXKUI XapakTep pyHHYBaHHS

brittle temperature

TeMIEepaTypa nepexoay B KpUXKHl CTaH
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Tepmin Iepexian
brittleness KPHUXKICTh
carbide KapOix

carbide forming element

KapOIiJOyTBOPIOIOUUM €JIEMEHT

carbides precipitation

BUJIUJICHHS KapOi/iB

carbon

BYIJIEIb

carbon equivalent

BYTJICIICBUI €KBIBAJICHT

carbon steel

BYTJICLICBA CTAJIb

cast alloy JIMBApHHIA CIUIAB
castability PIIKOTUIMHHICTb
casting JUTTS

casting properties JIMBApHi BJACTHBOCTI
cavitation KaBiTaris
cementation LIEMEHTAIlis
cementite LIEMEHTHUT

chemical bond

XIMIYHUHA 3B’ I30K

chemical composition

XIMIYHUH CKJIaq

coarse grain structure

KPYITHO3EPHUCTA CTPYKTYypa

coating HOKPHUTTS

cohesion Koresis

cold crack XOJIOJ{HA TPIIIMHA
cold deformation XoJ10Ha edopmarris
cold drawing XOJIOJIHE BOJIOYIHHS

cold shortness effect

XOJIOI[HOJ'IaMKiCTB

columnar crystal

CTOBIYACTUN KPUCTAI

complex oxide

KOMIUIEKCHUM OKCHJI, CKJIQJHUN OKCH]T

composite

KOMITO3UT, KOMITO3HUITIHHHUIN MaTepial

composite powder

KOMITO3HUITIMHHI TIOPOIITOK

compression performance

poboTa Mpu CTUCHEHHI

compressive force

CTHCKAarO4€¢ HaBaHTAXCHHAA

compressive performance test

BUTIPOOYBAaHHS HA CTHUCK

compressive strain

HaIIPY>KCHHS! CTUCHEHHS

compressive strength

TPAHUIl MIITHOCTI IPH CTUCKAaHH1

compressive stress

HaIIPY>KCHHS CTUCKY

compressive yield strength

TPaHUIIS TUTMHHOCTI PU CTUCKAaHH1

compressive yield stress

HANPYXXEHHS TUIACTHYHOI Tedil mpu
CTUCKaHHI

contact fatigue

KOHTaKTHa BTOMa

contact stress

KOHTAKTHE HaIPY>KCHHS

continuous casting

Oes3rnepepBHE JTUTTS

corrodent

pPEYOBHUHA, 110 BUKIUKAE KOPO31I0

corrosion behavior

poboTa y KOPO31MTHOMY CEepeIOBHIITI

corrosion current

TOK KOpO3ii
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corrosion fatigue

KOpO3iiiHa BTOMa

corrosion mechanism

MEXaHi3M KOpo3ii

corrosion mode

KOpO3iiiHe pyiHHYBaHHs

corrosion rate

IIBUJIKICTh KOPO3ii

corrosion resistance

KOpO3iiiHa CTIHKICTh

corrosion test

BUIIPOOYBaHHS Ha KOPO31MHY CTIMKICTb

corrosion-resistant ability

AHTUKOPO31iH1 BIACTUBOCTI1

corrosion-resistant properties

AHTUKOPO31iH1 BIACTUBOCTI1

corrosive environment

KOPO3iiiHE CePEeJIOBUIIIEC

crack

TpIIIMHA

crack growth rate

HIBUAKICTh POCTY TPILLIMHU

crack initiation

3apOJIPKEHHS TPIIHHU

crack propagation

NOIIKUPEHHS TPILUHU

crack susceptibility

CXMJIBHICTD 10 YTBOPEHHS TPILIUH

cracking

PO3TPICKYBaHHS, YTBOPEHHS TPIIIUH

cracking mode

XapakTep PO3TPICKyBaHHS

creep resistance

OITip MOB3YYOCTI

creep strength

I'paHHILA HOB3y‘{OCTi

crystal

KpucTall

crystal defect

nedeKT KpucTaia

crystalline phase

KpucTtajiuHa (aza

crystallization

KpUcTaizaIis

crystallization temperature

TeMIleparypa KpucTaizalii

crystallographic direction

KpucTajgorpadiyHuil HaImpsSIMOK

crystallographic plane

Kpuctajgorpadiyna riommnHa

crystallography

Kkpucrtajgorpadis

cubic phase

KyOiuHa (aza

cyclic loading

UKJIIYHE HAaBAaHTAXKEHHS

deformation

nedopmarris

deformation behavior

xapakTep aedopmariii

deformation mechanism

MexaHi3M Aedopmartii

deformation strengthening

nedopmarriitHe 3MiITHEHHS

dendrite

JTEHIAPUT

dendrite arm

BiCh JICH/IPUTA

dendritic structure

JICHJIPUTHA CTPYKTYypa

deoxidation

PO3KHUCHIOBAHHS

diffusion

nudy3is

diffusion layer

nudy3HUN ap

diffusionless transformation

0e3nudysiiiHe nepeTBOPEHHS

diffusivity TEMIIEPATyPOTIPOBITHICTh
dislocation JIUCITOKAITIS
dispersion JUCTIepCist
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ductile fracture

B’A3KE pyHHYBaHHS

ductile iron

BHUCOKOMILIHUW YaBYH

ductility

IUTACTUYHICTH

duplex stainless steel

NYTIJIEKCHA HEepXKaBiloya CTajlb

dynamic impact load

yIapHe TMHAMIYHE HAaBaHTaKCHHS

dynamic loading

I[I/IHaMi‘lHe HAaBaHTAXXCHH:A

elastic deformation

npykHa nedopmartis

elastic limit

TPaHULSI NPY>KHOCTI

elastic modulus (EM)

MOJYJIb PYKHOCTI

electrical conductivity

€JICKTPONPOBIIHICTh

electrochemical attack,
electrochemical corrosion

eJIEKTPOXIMIYHA KOPO3is

embrittlement OKPUXUYCHHSI
engineering fracture strain YMOBHA iH)XEHEepHa Jedopmariis
erosion epo3ist

erosion test

BUIIPOOYBaHHS Ha €pO31HHY CTIMKICTD

erosion wear

epo3iifHe 3HOIYBaHHS

etchant

PO3YMH HJIS IMABJICHHA

etching

HIaBJICHHS

face centered cubic (FCC) lattice

rpanerienTpoBana kyoiuna (I'LIK) rpaTka

fatigue failure

BTOMHE pyHHYBaHHS

fatigue life

BUTPUBAIICTh, BTOMHA MIITHICTh

fatigue limit

I'paHHIA BI/ITpI/IBaJ'IOCTi, I'paHUIA BTOMHA

fatigue loading

BTOMHC HaBaHTA>XCHHA

fatigue performance

po6oTa 1nMpyu BTOMHOMY PYHHYBaHHI

fatigue properties

BUTPUBAIICTh, BTOMHA MIITHICTh

fatigue resistance OITip BTOMI

fatigue strength IPaHUIl BUTPUBAJIOCTI
ferrite dbepur

ferroalloy deppocmian
ferromagnetic dbepoMarueTuk

ferrous metal YOPHUHN MeTal

forging KyBaHHs

formability nehOpMIBHICTh

fracture mechanism

MEXaHI3M PyWHYBaHHSI

fracture mode

XapakTep 3JIaMy

fracture strain

nedopmariisi npu pylHyBaHHI

fracture strength

TPAHUIL MIITHOCTI

fracture surface

ITOBCPXHIA 3JIaMy

fracture toughness

OMip PO3BUTKY TPIIIUHU, TPIIIUHOCTIUKICTD

fretting

bpeTuHr

friction

TEepTA
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friction wear

3HONIYBAHHSI IPU TEPTI1

germination site

LEHTP KpUcTaizaiii

grain

KPHUCTAJIT, 36pHO

grain boundary

MDK3€pEHHA I'PaHULIs

grain boundary embrittlement

KPUXKE MIK3epEeHHE PYHHYBaHHS

grain boundary sliding

MDK3E€pEHHE I'PaHUYHE TPOKOB3yBaHHS

grain flow

HaITpsAMOK BOJIOKHA

grain refinement

1oJIpIOHEHHS 3epHa

grain-boundary strengthening

3epHOTPAHUYHE 3MIITHEHHSI

grey iron cipuii YaByH

hardness TBEPIICTh

heat affected zone (HAZ) 30Ha TepMivHOTO BILTUBY (3TB)
heat conductivity TETUIONPOBITHICTD

heat treatment

TepMiYHa 00poOKa

hexagonal close-packed (HCP) lattice

I'€¢KCaroHaJbHa IIIiJILHOYHaKOBaHa I'paTKa

high angle grain boundaries (HAGBS)

MDK3EpPEHHI TPaHUIIl 3 BEJIMKUM KYTOM
PO30PIEHTYBAHHSI

high performance steel

BUCOKOSAKICHA CTa/Ib

high phosphorus steel

CTaJb 3 MABUIIICHUM BMICTOM (hochopy

high-heat-input welding

3BapIOBAHHS 3 BUCOKOIO ITOTOHHOIO
CHEPTIEI0

high-pressure die casting

JINUTTS HiIl THCKOM

high-pressure torsion

KPYTIHHS 111 BACOKUM THCKOM

high-speed tool steel

MIBUKOPDKYYa IHCTPYMEHTaIbHA CTaJIh

homogenization

TOMOT€EHI3alliA

hot tear rapsiya TpilrHa

hot working rapsiua nedopmarris

hot-tearing resistance CTIMKICTD 10 YTBOPEHHS rapsyuX TPIlUH
impact load yJlapHE HaBaHTAXCHHS

Impact properties

3/IaTHICTh HE PYWHYBATUCS ITi] BILTHBOM
yJIapHUX HABAHTAXKCHb

Impact strength yJlapHa B’ SI3KICTh

Impact test BUIIPOOYBaHHS Ha yIapHY B’ SI3KICTh
impurity element JIOMIIIIKa

inclusion BKJIFOUCHHS

intermetallide THTEpPMETAaITiT

internal crack

BHYTPIITHS TPIIIMHA

internal stress

BHYTPIIIIHI HAMIPY>KCHHSI

interstitial atom

aTOM BIIPOBA?KCHHA

investment casting

JIUTTA 34 BUIIJIABJIFOBAHHMMHW MOOCIAMHA

lattice constant

cTajia IpaTKu

lattice parameter

napameTp IpaTKu
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lattice site BY30J1 KPUCTAIIYHOT IPATKH
ledeburite nenedypuT
liquid phase pinka dasa

loading conditions

YMOBHU HAaBaAHTAXCHHS

low angle grain boundaries (LAGBS)

MDK3€pPEHHI I'PaHuLll 3 MAJIUM KyTOM
pPO30pIEHTYBAHHS

machinability 00pOOITIOBaHICTh
malleability KOBKICTb, INTACTHYHICTh
martensite MapTCHCUT

martensite start temperature

TEMIIepaTypa NO4YaTKy MapTEHCUTHOTO
NIEPETBOPEHHS

martensitic steel

MAapTCHCHUTHA CTAJIb

martensitic transformation

MApTCHCUTHC IICPCTBOPCHHA

mechanical load

MeXaHIYHE HaBaHTAKECHHS

mechanical properties

MEXaHI14YH1 BJIACTUBOCTI

mechanical strength

MeXaH1YHa MIIHICTh

melt pool, melting bath

BaHHA PO3IIABJICHOI'O MCTAJY

melting point, melting temperature

TCMIICpATypa IJIABJICHHA

metallography meTamorpadis

microcrack MIKPOTpIIHHA
microcracking YTBOPEHHS MIKPOTPIIIHH
microhardness MIKPOTBEPIICTh
micro-hardness testing BUMIPIOBAHHS MIKPOTBEPAOCTI
microstructure MIKPOCTPYKTYpa
misorientation pa3opieHTaIrist

modification MO IH(DIKyBaHHS

molecule MOJIEKYJIa

morphology MophoJIoris
multicomponent alloy 0araTOKOMIOHEHTHH CILIaB
nitride HITPH]T

nitriding a30TyBaHHS

non-ferrous metal

KOJIbOPOBHI METAJl

non-metallic inclusion

HEMETAJIIYHE BKJIFOUEHHSA

normalization, normalizing

HOpMaJTi3aIris

nucleation 3apOJKCHHS KpHCTala
nucleation site IIEHTP KpUcTaizarii
nucleus STIPO

oxidation OKMCJICHHS, OKHUCHEHHS

oxidation behavior

poboTa B yMOBaX OKUCIICHHS

oxidation resistance

OMip OKUCJIEHHIO

oxidation treatment

OKCHAYBAaHH:

oxide

OKCHUJT
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oxide film OKCHJIHA IIJ1iBKa
paramagnetic napaMarHeTHK
pearlite nepIiT

pearlitic steel

nepJIiTHA CTalh

phase change

¢da3oBe nepeTBOPEHHS

phase diagram

¢dazoBa giarpama

phase separation

BITOKpEMJICHHS (a3

phase structure

¢dazoBa CTpyKTypa

phase transformation

¢da3oBe epeTBOPEHHS

phase transition

(dazoBuii nepexia

physical properties

(b131YHI BIACTUBOCTI

pitting

ITAHT

pitting corrosion

MITIHTOBa KOPO3ist

pitting resistance

CTIMKICTh JIO MITIHTOBOi KOPO31i

plastic deformation

rIacTu4Ha Aedopmarltis

polishing TOJIipYBaHHS
porosity HOPHUCTICTD
preheating HOTIEPE HIN MifIrpiB

protective atmosphere

3aXHMCHC CCPCAOBUIIC

protective oxide film

3aXHCHa OKCHUJIHA TIJTiBKa

quaternary alloy

LIOTI/IpI)OXKOMI'[OHGHTHI/If/JI CIIJIaB

quenching rapTyBaHHs
rare earth metal PiIKO3eMENTbHUI MeTall
recrystallization pEeKpHCTaTI3aIlis

residual stress

3QJIMIIKOBI HAIIPYKEHHS

shear strain

nedopmairist 3cyBy

shear stress

HaIIPY>KECHHS 3CYBY

shot peening napobecTpyiina oopooKa
shrinkage ycaJika

silumin CUIyMIH

sintered alloy CIICYCHHH CIIIaB
sintering treatment CIIKaHHS

slag IJIaK

slag inclusion IIJIAKOBE BKJITIOYCHHS
solid solution TBEPAHI PO3YUH
solidification TBEPIHCHHS
solidification crack ycaJiHa TPIIIHA
solubility PO3YHHHICTH

spark machining SJICKTPOICKpOBa 00poOKa
special steel crieljiaibHa CTajb

specific strength

IMUTOMAa MIIHICTD

spheroidal graphite

KyJsicTuid rpadir
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stainless steel

HEepKaBiloya CTajlb

static loading

CTaTU4YHC HaBaAHTAXXCHHA

strain

nedopmarrist

strain hardening

nedopmairiitHe 3MIITHEHHS

strain hardening ability

3JIaTHICTH 10 Je(opMaIiitHOro 3MIITHEHHS

strain rate IIBHJIKICTH JieopMariii
strength MIIHICTh, THMYACOBHI OMip pyHHYBaHHIO
stress Halpy>KECHHS

stress corrosion

KOPO3isl N HApyKEHHSIM

structural energy

SHeprisl IPATKU

structural material

KOHCTPYKIIITHUHN MaTepial

structural steel

KOHCTPYKIIiifHA CTajIb

sulfide

cynbdina

surface coating

IMOKPUTTA, HAHCCCHHS ITOKPHUTTA

surface cracking

YTBOPEHHS MOBEPXHEBUX TPIIIUH

surface energy

ITOBCPXHCBA eHepri;I

tempering BiIITyCK

tensile fracture pYHHYBaHHS TIPU PO3TTYBaHHI
tensile load PO3TATyIOYE 3yCUILIS

tensile specimen 3pa3okK I BUIIPOOYBaHb HA PO3TST
tensile test BUIIPOOYBAHHS HA PO3TATYBAaHHS

ternary alloy

TpI/IKOMHOHeHTHI/Iﬁ CIIJIaB

ternary diagram

z[iarpaMa CTaHy TpI/IKOMHOHeHTHOI CHUCTCMHU

thermal aging

TEPMIiYyHE CTAPIHHS

thermal conductivity

TETJIONPOBITHICTh

thermal cycle

TEPMIYHUM UK

thermal energy

TEIJIOBA €HEPTis

thermal expansion

TEIUIOBE PO3LIMPEHHS

thermal processing

TepMiuHa 00poOKa

thermal shrinkage

TEpPMIYHA yCaJKa

thermal stability

TepMidyHa CTAOUIBbHICTh

thermocouple

TepMonapa

thermomechanical treatment

nedopmartiitHo-Tepmiyaa o6pobdka (JITO)

tool steel

IHCTpYMEHTAJIbHA CTAJIb

top blown oxygen converter

KHCHEBHI KOHBEPTOP 3 BEPXHIM JAYTTAM

toughness

B’ SI3KICTH

transformation induced plasticity
(TRIP)

HHaCTI/I‘{HiCTB, HaBCCHA IICPCTBOPCHHAM

transgranular crack

TPaHCKPUCTAIITHA TPIIMHA

tribological properties

TPUOOJIOT1YH1 XapaKTEPUCTUKH,
TpUOOJIOT1YH1 BJIACTUBOCTI

tribological system

TpUOOJIOT1YHA CUCTEMA
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tribotest BUNPOOYBAHHS HA TEPTs 1 3HOITYBAHHS
tungsten BOJIbPpam

ultimate strength TpaHMIIS MIITHOCTI
vacancy BaKaHCIs

ViScosity B’SI3KICTD

water quenching rapTyBaHHA Y BOJTY
wear 3HOC

wear rate IBUJIKICTH 3HOIYBAHHS
wear resistance 3HOCOCTIHKICTD
weldability 3BapIOBAHICTh

work hardening HaKJICT

yield point T'PAaHUIS TUTHHHOCTI
yielding TUTHHHICTH
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I'ycrepa Poman MukonaoBu4

TEOPISI TA IPAKTUKA NEPEKJIAJTY
3 MEPIIOI IHO3EMHOI MOBH (AHTJIIMCBKO])

[IpakTukym
1Utst pOpMYBaAHHS IHIIOMOBHOI KOMIIETEHIII1 3 TEXHIYHOTO MEePEKIaay
y 3100yBayiB CTYyIEHs BUIIOI OCBITU OakajaBpa
cnemianbHOCTI «D1inoaoris» ocBITHRO-MPO(dECIHHOT TporpamMu
«Ilepexnan (aHTITIHCHKHI )»

Peuenzeur O. JI. Knumenxo
Binnosinaneuuii 3a Buryck C. I1. 3anonvcxux
Kopekrop P. M. I'ycmepa
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