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(dbuonornueckux Hayk, HaydHbl cotpyaauk JJOUIL] PAH.

DoHO oyeHounbIX cpedcms no oucyuniune « Mnocmpanmwiii A36lK 8 npogheccuoHalb-
HOU OesimenbHOCmUYy pazpaboman 8 COOmMeemcmeauy ¢ mpebosaHuamu heodeparbHo2o 20c-
Y0apcmeeHHo20 00paz06amesibHo20 CManoapma cpeoHe20 NpoghecCuoHaIbHO20 00pa308a-
Hus no npogeccuu 15.01.05 Ceapwux (pyyHOU U YACMUYHO MEXAHUSUPOBAHHOU C8APKU
(Hannasku), ymeepaoicoeHHo2o npuxkazom Munucmepcmea npoceewenus Poccuiickoti @ede-
payuu om 15 nHoaops 2023 2. N 863, 6 coomeemcmeuu ¢ npuxazom Munucmepcmea npocee-
wenusi Poccutickoii @edepayuu 24.08.2022 2., Ne 762 «O6 ymeepocoenuu [lopsaoxa opea-
HU3ayuu u ocyujecmeienus 00pazoeamebHol 0esimelbHOCIMU o 00pa3o08ameibHbIM NPo-
2PaAMMAaM cpeoHe2o NpoghecCUOHAIbHO20 00PA306AHUSL.

@OoHJ OLEHOYHBIX CPEACTB MO AucuuiuinHe  «MHOCTpaHHBIM  S3BIK B
po(heCCHOHAILHOM JEATSIBHOCTHY pa3MeIleH Ha oHIraaIpHOM caiiTe WWw.dgunh.ru.

Pamxaboa H.M. ®oH OIIEHOYHBIX CPENICTB MO AUCIHUILIINHE « HOCTpaHHBIN S3bIK
B npodeccuoHalibHON AesitenbHocTI it podeccun CIIO 15.01.05 Crapiuk (py4uHoit u
YaCTUYHO MEXaHU3WPOBAHHOW cBapku (HamiaBku). — Maxaukana: JII'VHX, 2025. — 94 c.

PexoMeH10BaH K yTBepKJIeHHIO Y ueOHO-MeToauueckuM coBetoM JII'YHX 10 mapra
2025 r.

PekoMeHZOBaH K YTBEPXKIEHHUIO PYKOBOAMTENIEM 00pa30BaTEIbHONW MPOTPaMMBbI
CIIO — mnporpamMmbl TOJATOTOBKH KBATH(PHUITUPOBAHHBIX PAO0YMX M CIYXKaIIUX IO
npodeccun 15.01.05 Cpapmmk (py4HOM W YaCTUYHO MEXaHU3UPOBAHHON CBapKu
(narnaBku), Canaxosoit M.H.

OpnoOpeH Ha 3acegaHuy Kadeapbl aHIITHICKOTO U PYCCKOTO 3bIKOB 24 (deBpas
2025 r. npotokon Ne 7
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Ha3nauenue (poHIa OLICHOYHBIX CPEACTB

®onpn oneHoUHBIX cpeAcTB (mainee — @OC) pazpabaTeiBacTCs ISl TEKYIIEro KOH-
TPOJIS YCIIEBAEMOCTH (OLICHUBAHUS X012 OCBOCHUS IUCIUILIIUHBI), ISl IPOBEICHUS IIPOMeE-
KYTOYHOM arTecTanuu (OICHUBAHUS MPOMEXKYTOUYHBIX M OKOHUYATEIBHBIX PE3yJIBTATOB
c(hOpPMHUPOBAHHOCTH KOMIIETCHIIMHN IO MUCIUILIMHE) 00yJaromuxcsi mo oOmieoopa3oBa-
TeabHOU nucuuruHe « THOCTpaHHBIN A3bIK B TPO(HECCUOHATBLHOM NEATETLHOCTH B LIEISAX
OTpEeIECTICHUS] COOTBETCTBUSA UX YUYEOHBIX JOCTHXKEHUU MO3TAMHBIM TPeOOBaHUSIM 00pa30-
BaTEJIbLHON MPOrpaMMbl CPEHETro MPOPECCUHOHAIBHOIO 00pa30BaHuUs MPOTrpaMMBbl MOATO-
TOBKHM KBaTu(UUUPOBaHHBIX paboumx, cayxammx (mamee — I[IIIKPC) mo mpodeccun
15.01.05 Capmuk (py4HON U YACTHYHO MEXAHU3UPOBAHHOM CBapKH (HAILIABKH).

st popMupoBaHusi, KOHTPOJS M OLIEHKH pe3yJbTaTOB OCBOCHMs 00IIe00pa3oBa-
TEIBbHON AUCIUIUTMHBI « MHOCTpaHHBIN SI3bIK B TPO(PECCHOHANBHOM e TEILHOCTHY pa3pa-
0oTaHa cuCTEMa OLEHOYHBIX MEPOINPUATUN, yYUThIBaromas TpeOoBaHUs (heaepalbHOro
roCcyJIapCTBEHHOTO 00pa3oBaTeIbHOTO cTaHAapTa cpeaHero obiiero oopazopanus (OI'OC
COO) u denepanbHOrO rocy1apCTBEHHOr0 00pa30BaTEILHOIO CTaHJApTa CPEIHEro Mpo-
dbeccuonanpHoro obpazosanust (OI'OC CIIO).

®OC no aucturinuae «MHOCTpaHHBIN SI3BIK B MPOGECCUOHAIBHOU NESITEILHOCTH
BKJIIOUYAIOT B c€0sl: MEPEUCHb MJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS NUCIUIUIMHBI; ONKCa-
HUE MOoKa3aTesleil U KpUTEpUEB OLICHUBAHUS KOMIIETEHIIMN Ha pa3IMYHBIX dTanax ux ¢op-
MUPOBAHUS, ONTMCAHUE ITKAJ OIICHUBAHUS;, TUTIOBbIE KOHTPOJIbHBIC 3aJaHUs UM UHBIE Ma-
TepHuabl, HEOOXOUMBIE JIJIsl OIEHKH PE3YJIbTATOB OCBOCHHUS IUCIUTIIIUHBI, XapaKTePU3yIo-
X dtamnsl popMupoBanus kommeTeHuil B mpouecce ocBoeHus: [IIIKPC metonnyeckue
MaTepHuabl, OMPEICISIIONINE TPOIEAYPhl OLICHUBAHUS PE3YJIbTATOB OCBOCHUS JIUCITHU-
TUTMHBI, XapaKTEPU3YIOMINX dTarbl JOPMUPOBAHUS KOMITETCHIIHUM.

DOC chopmupoBaH Ha OCHOBE KITFOUEBBIX MTPHUHIIMIIOB OIICHUBAHMS:

— BQJIMJIHOCTHU: OOBEKTHI OIICHKU JOJKHBI COOTBETCTBOBATH MOCTABJICHHBIM IEJISIM
c(hOpMHUPOBAHHOCTH KOMIIETEHITUY;

— HAJIeKHOCTH: MCIOJIb30BaHUE €IMHOOOPA3HBIX CTAHAAPTOB M KPUTEPUEB IS
OILICHUBAHUS TOCTHKCHUM;

— OOBEKTUBHOCTH: pa3HbIe 00YUaAIOIINECS JOJKHBI UMETh PaBHBIE BO3MOKHOCTH
JUTSL IOCTHKEHUS ycTiexa.

OCHOBHBIMH ITapaMeTpaMH U CBOMCTBaMU (hOHA OIEHOYHBIX CPEJICTB SBISIOTCS:

— TIpeAMETHas HaIMpaBJICHHOCTh (COOTBETCTBHE MPEIAMETY H3YUEHUs] KOHKPETHOMN
TUCIUILIAHEI);

— cojiepkaHue (COCTaB M B3aUMOCBS3b CTPYKTYPHBIX €AMHUI], 00pa3yIomux Coaep-
KAHUE TEOPETUICCKOMN M MPAKTHUECKOW COCTABIISIONINX JUCIUILIAHEI);

— 00beM (KOJIMUECTBEHHBIN COCTaB OIEHOYHBIX CpeacTB, BxoAsamx B DOC);

— Ka4yecTBO (POHJIIa OIICHOYHBIX CPEACTB B I[EJIOM, OOECIICUHUBAIOIIETO TOJIYYCHHE
OOBEKTHBHBIX U JIOCTOBEPHBIX PE3YyJIHTATOB MPH MPOBEACHUN KOHTPOJISI C PA3TUIHBIMH T1e-
TISIMU.



|. HEPEYEHD INIAHUPYEMBIX PE3YJIBTATOB OCBOEHHUA
OBIHIEOBPA3OBATEJIbHOU JUCHUIIJIMHBI B COOTBETCTBUU C ®I'OC
CIIO 1 HA OCHOBE ®1'0C COO

1.1. Ileap AMCHUMIHHBI

CopnepxaHue MporpaMMbl AUCHUIIINHBI «IHOCTpaHHBIH SI3bIK B TPO(ECCHOHATIBHOM
JEeSATENbHOCTH» HAIPABJIEHO HA JOCTUKEHUE CIEAYIOIINX 1IEJICH:

* TIOHMMaHHE MHOCTPAHHOTO fA3bIKa KaK CPEeICTBAa MEXKIMYHOCTHOTO U MpodeccHo-
HAJIBHOTO OOIICHUS, HHCTPYMEHTA MO3HAHUS, CAMOOOpa30BaHusl, COI[UAIA3AIINN U CaMOPe-
aNHM3alUU B MOJHSI3bIYHOM U MOJIUKYJIBTYPHOM MHUPE;

* (opMupoBaHHE MHOA3BIYHON KOMMYHUKATHUBHOM KOMIIETEHIIMM B COBOKYITHOCTHU
€€ COCTABJISIIOLIUX: PEYEBOM, S3BIKOBOM, COIMOKYJIBTYPHOU, KOMIIEHCATOPHON U y4yeOHO-
II03HABATEJIbHOM;

* pPa3BUTHE HALIMOHAJIILHOTO CAMOCO3HAHUS, OOIIEUEI0BEYECKUX IEHHOCTEHN, CTPEM-
JIEHUs K JIy4lleMy IMOHMMAaHMIO KyJbTYpbl CBOEIO HApOJa M HApOAOB CTPAH M3y4aeMOIo
A3BIKA.

B pe3yiabTarte ocBOeHMS TMCUUILIUHBI 00y4YAIOMIUICH T0JIZKEeH:

yMeTh:

B 00J1aCTH ayAMPOBAHUS:

V' TIOHMMaTh OT/AENbHBIC ()pa3bl U HaHOOJIEe YIOTPEOUTETbHBIC CIIOBA B BHICKA3bI-
BaHMSIX, KACAIOIITUXCS BAXKHBIX

V' TeM, CBA3AHHBIX C TPYIOBOM JEATETBHOCTHIO;

v' [IOHHUMaTh, O Ye€M HIET PeUb B MPOCTHIX, YETKO MIPOM3HECEHHBIX U HEOOJBIINX
10 00bEMY COOOIIEHUSAX (B T.Y. YCTHBIX HHCTPYKLIHUSX);

B 00J1aCTH YTEHHA:

v\ 4uTaTh M NEPEBOAUTH TEKCTHI MPO(ECCHOHAILHOM HAPaBIEHHOCTH (CO CI0Ba-
pem);

v' B 0o0nacTH OOIIEHHUS:

v\ 00WAThCs B IPOCTHIX THIMYHBIX CUTYALUsAX TPYAOBOM AEITEILHOCTH, TPEOYIO-
ITUX HEMOCPEJICTBEHHOTO0 OOMEHa

V' uH}opMaIMel B paMKaxX 3HAKOMBIX T€M U BHJIOB JESITEILHOCTH;

v\ HoJepKUBaTh KPAaTKUM Pa3sroBOp Ha MPOU3BOICTBEHHBIE TEMBI, UCIIONL3YS
npoctblie ¢pa3bl U NPEI0KEHUS, paccKa3aTh 0 CBoeH padoTe, yueode, rniaHax.

B 00J1aCTH IMCbMA:

v/ [HCaTh MPOCTHIE CBA3HBIE COOOIIEHHS Ha 3HAKOMBIE WM HHTEPECYIOIIHE mpodec-
CHOHAJTBHBIC TEMBI.

3HATh:

v’ [IpaBWII TIOCTPOEHUS IPOCTHIX M CIIOKHBIX MPEIIOKEHHI Ha TIPOPECCUOHATBHBIE
TEMBI;

v OCHOBHBIX OOIIEYNOTPEOUTENBHBIX TIIaroioB (OBITOBOM W MPOQeCcCHOHATBHON
JIEKCUKH);

v’ JIEKCHYECKOTO MHHMMYMa, OTHOCSIIErocs K ONMCAHHIO MPEIAMETOB, CPEICTB U
MPOLIECCOB MPOPECCUOHANBHOMN EATEIbHOCTH;

)



v’ 0cOOEHHOCTEN POM3HOIICHHUS;
v/ TIpaBUJI YTEHUs TEKCTOB MPO(ECCHOHAIBHOM HAIPABIEHHOCTH.

1.2. KomnereHun BbINNYCKHUKOB, (popMHUpYyeMble B pe3yJabTaTe OCBOCHUS M C-
HUIUIMHBI «THOCTPAHHBIA A3BIK B NMPO(ECCHOHAIBLHON JeATEeJbHOCTH» KAK 4aCTh
IUVIAHMPYEMBbIX Pe3yJIbTATOB OCBOCHUA 00pa30BaTeIbHOM MPOTrPAMMbI

Koo komne- Haumenosanue komnemenyuu
menyuu

OK O01mme KoOMIeTeHIIUU

OK 02 Hcnonp30BaTh COBPEMEHHBIE CPEICTBA TOMCKA, AHAIN3A U MHTEPIIPETa-
1y uHGOpMaIK, U HHHOPMAITMOHHBIC TEXHOJIOTHUH JJIS BBITIOJTHCHHUS
3aJ1a4y npodeccuoHaIbHOM J1eITeNbHOCTH.

OK 04 O} dexTuBHO B3aUMOICHCTBOBATH M pabOTATh B KOJIJIEKTUBE M KOMAHJIE

OK 05 Ocy1iecTBIsATh YCTHYIO U MUCBMEHHYI0 KOMMYHHKAIIMIO Ha TOCyJap-
CTBEHHOM s13bIKe Poccutickoit denepanun ¢ yueToM 0COOEHHOCTEH Co-
[IAAJIBHOTO M KYJIbTYPHOTO KOHTEKCTA

OK 09 [Tons3oBaThcsa MpodeccuoHaIbHOM TOKYMEHTAIlMe Ha roCyIapCTBEH-
HOM U MHOCTPAHHOM SI3bIKaX.

1.3. Ilnanupyembie pe3yabTaThbl 00y4eHHS M0 TUCHUILIHHE

Koo u ¢popmynupoexa Komnonenmmubwiii cocmae komnemeHyuu
KOoMnemenyuu Ymemnw 3namo

OK 02. Ucnonp3oBate | ¥3 - npuMeHsATh pasnuyHble | 31 - JEKCHYECKUU U rpaMMaTH-

COBpEMEHHBIE cpeficTBa | GOPMbI M BHUIbI YCTHOM U | YECKMH  MHHUMYM, OTHOCS-

MOMCKa, aHaIM3a M UH-
TepnpeTanuu nHpopma-
MU, U UHPOPMAITMOH-
HBIC TEXHOJIOTUH JIJIs
BBITIOTHEHHUS 337124 TIPO-
(beccroHaAIBHOM Jies-
TEJIbHOCTH.

MMCBMEHHOMN KOMMYHUKAIIUN
Ha HWHOCTPAHHOM A3BIKC IIPU

MEXJIMYHOCTHOM,  MEXKKYJIb-
TYpPHOM U TTPOQECCHOHATEHOM
B3aUMOCHCTBUU;

Y7 - nepeBoAUTh WHOCTPAH-
HbIE€ TEKCTBI Tpo(deccroHalb-
HOM HapaBJIEHHOCTH (CO CJIO-
BapeM);

CaMOCTOSITETIbHO COBEPIIECH-
CTBOBAaTh YCTHYIO U MUCHMCH-
HYIO pedb, OTIOJIHSTh CJIOBap-
HBIU 3ar1ac

LIUIACS K ONTMCAHUIO PEMETOB,
CPEICTB M MpoueccoB mpodec-
CHOHAJILHOM JIeSITEIbHOCTH;

32 - nexcu4ecKnil U rpamMmaTu-
YEeCKU MHUHUMYM, HEO0XOu-
MBIN I YTEHUS W TepeBoja
TEKCTOB  TpodeccHoHaNbHON
HaIlpaBJICHHOCTH (CO  CIIOBa-
pem);

33 - o6meynoTpeOuTeIbHbIC
rarossl (061mas u npodeccuo-
HaJbHAas JIEKCUKA);

34 - npaBWiia YTEHUSI TEKCTOB
npo(ecCHOHAIbHOM  Hampas-
JIEHHOCTH;

35 - mpaBwia NOCTPOEHUS MPO-
CTBIX U CIIOKHBIX MPETIOKECHU I
Ha po(eccroHaIbHbBIC TEMBI;




36 - mpaBuIIa peuEeBOro STUKETA
U COLMOKYJIbTYPHBIE HOPMBI 00-
HICHUS] HA THOCTPAHHOM SI3bIKE;
37 - dopmbl U BUABI YCTHOM U
MMCbMEHHON KOMMYHHKAIIUU Ha
MHOCTPAHHOM SI3bIKE€ TIPU MEX-
JUYHOCTHOM, MEXKYJIbTYPHOM
U 1po(hecCHOHATLHOM B3aUMO-
JICVICTBUU

OK 04. 3ddexTuBHO
B3aUMOJEHUCTBOBATh U
paboTaTh B KOJIJICKTUBE
Y KOMaHJie

Y1 - cTpouTs IPOCTHIE BHICKA-
3bIBaHUS O c€0€ U O CBOEH MPO-

(dbeccHOHAIBHOW  JesITEbHO-
CTH;
Y2 - B3auMOJEHCTBOBaTH B

KOJUJICKTHBE, MPUHUMATh y4a-
CTHE B IHMaJorax Ha oOIlHe U
podheCCUOHANIbHBIC TEMBI;

Y3 - npumeHsaTh pa3iuyHbIC
dbopMbl W BHUABI YCTHOM U
MUCHbMEHHOM KOMMYHUKAIUU
Ha WHOCTPAHHOM SI3bIKE TMpHU

MEXJIMYHOCTHOM,  MEXKKYJIb-
TYPHOM U TTPOQECCUOHATEHOM
B3aUMOJICHCTBUM;

Y4 - nonnMaThs OOIIUHA CMBICII
YETKO MPOU3HECEHHBIX BBICKA-
3pIBaHMI Ha OOIIKE U 0a30BLIE
podeCCHOHAIIBHBIC TEMBI;

Y5 - moHUMAaTh TEKCTHI Ha Oa-

30BBIE npodeccruoHanbHbIC
TEMBI;
Y6 - cocTaBisATh NPOCTHIC

CBA3HBIE COOOIIEHUS Ha 00-
e Wi npodecCuoHalbHbIC
TEMBI;

Y7 - nepeBoAuTh HMHOCTpPAH-
HbIE TEKCThl MPOQeCcCUOHAIb-
HO HaIpaBJIEHHOCTH (CO ClIO-
BapeM);

CaMOCTOSITENIbHO COBEPILICH-
CTBOBATh YCTHYIO U TUChMEH-
HYIO peyb, TOMOJIHATH CJIOBap-
HBIU 3a11ac

31 - JIeKCUYeCcKUid U rpamMMaTH-
YeCKUd MHHHMYM, OTHOCS-
LIUIACS K ONTMCAHUIO PEMETOB,
CPEICTB U MpoIleccoB Mpodec-
CUOHAJIBHOM JESATEIbHOCTH;

32 - JeKcU4ecKuil U rpaMMaTu-
YeCKU MHUHUMYM, HEO00XOu-
MBIN IS YTEHUS W TepeBoja
TEKCTOB  TpodeccruoHanbHON
HaIlpaBJICHHOCTH (CO  CIIOBa-
pem);

33 - oOmeynoTpeOuTeILHbIE
ryarojsl (06mas u npodeccuo-
HaJIbHAS JICKCUKA);

34 - npaBWia YTEHUS TEKCTOB
npo(ecCHOHAILHOM  Hampas-
JIEHHOCTH;

35 - nmpaBuia NOCTPOEHHUS MPO-
CTBIX U CJIOKHBIX TIPEITIOKESHUIMA
Ha IPo(ecCHOHANIbHBIE TEMBI;
36 - mpaBuIIa peuEeBOro STUKETA
U COLIMOKYJIBTYPHBIE HOPMBI 00-
IICHUS] HA THOCTPAHHOM SI3bIKE;
37 - dbopMbl U BUIIBI YCTHOU U
MMCbMEHHON KOMMYHHKAIIUN Ha
WHOCTPAHHOM SI3BIKE TIPH MEX-
JUYHOCTHOM, MEXKYJIbTYPHOM
U MPO(PECCUOHAIIBHOM B3aUMO-
JIEUCTBUA




OK 05. OcyuiecTBisiTh
YCTHYIO M MUCbMEHHYIO
KOMMYHHUKAIIMIO HA TOC-
YIAAPCTBEHHOM  SI3BIKE
Poccuiickon ~ Denepa-
MU C Y4ETOM OCOOEH-
HOCTEH COIMAJILHOTO H
KYJIbTYPHOTO KOHTEKCTA

Y1 - ctpouTts IPOCTHIE BHICKA-
3bIBaHUS 0 ceOe U 0 CBOEH Ipo-

(dbeccHOHAIbHOW A€ TeIbHO-
CTH,
Y2 - B3auMOAEICTBOBATL B

KOJUIEKTUBE, MPUHUMATh y4a-
CTHE B JUAJIOrax Ha oOuue u
poeCCHOHATTEHBIE TEMBI;

Y3 - npumeHATh pas3iInyYHbIC
dbopMbl M BHIBI YCTHOW U
MUCPMEHHOW KOMMYHHUKAIUH
HAa MHOCTPAaHHOM SI3BbIKE MPH

MEXJIUYHOCTHOM,  ME¥KKYJIb-
TYPHOM U TPO(ECCHOHATEHOM
B3aUMOJICHCTBHY;

Y4 - nonuMaTh OOIIUKH CMBICI
YETKO MPOU3HECEHHBIX BBICKA-
3pIBaHMI Ha OOIIHE U 0a30BLIE
podheCCUOHANIBHBIC TEMBI;

Y5 - moHUMAaTh TEKCTHI Ha Oa-

30BbIE  MPO(PECCUOHAIBHBIE
TEMBI,
Y6 - cocTtaBimATh NPOCTHIE

CBSI3HBIE COOOIIEHUS Ha 00-
e WM TPOQEeCCHOHATBHBIE
TEMBI;

Y7 - nepeBOAUTH WHOCTPAH-
HbIE€ TEKCTHI TpodeccroHamb-
HOM HapaBJIEHHOCTH (CO CJIO-
BapeM);

CaMOCTOSTENIbHO  COBEpIIECH-
CTBOBaTh YCTHYIO U MHUCHMEH-
HYIO PeUb, MOMOJHSITH CIIOBAp-
HBIW 3a11ac

31 - JIeKCUYeCKUi U rpamMMaTH-
YeCKUd MHHHUMYM, OTHOCS-
HIUICS K ONKMCAHUIO TPEAMETOB,
CPEIICTB M MpoIeccoB mpodec-
CUOHAJIBHOM JESTENbHOCTH;

32 - nekcHu4ecKUil U rpaMMaTu-
YeCKU MHUHUMYM, HEOO0XOu-
MBIN JJI1 YTEHUS W TIepeBOja
TEKCTOB  MpOo(dhecCHOHATBEHOM
HaIlpaBJIEHHOCTH (CO  CIOBa-
pem);

33 - o0meynorpeOuTEIbHBIE
ryiaroJiel (001mas u npodeccuo-
HaJIbHAs JICKCUKA);

34 - mpaBwia YTEHUSI TEKCTOB
npodecCHOHANIbHON  Hampas-
JICHHOCTH;

35 - mpaBuia OCTPOCHUS MPO-
CTBIX U CJIOKHBIX TIPEITIOKESHUIMA
Ha Po(ecCUOHANIbHBIE TEMBI;
36 - npaBWiIa peueBOro0 ATUKETA
Y COIMOKYIBTYPHBIC HOPMBI 00-
IIICHUST HA THOCTPAHHOM SI3bIKE;
37 - dbopmbl U BUJIBI YCTHOU U
MMCbMEHHON KOMMYHHKAIIUN Ha
WHOCTPAHHOM SI3BIKE TIPH MEX-
JUYHOCTHOM, MEXKYJIbTYPHOM
U TPOPECCUOHAIIBHOM B3aUMO-
JIEVCTBUU

OK 09. [Tonp30BaThcA
npodeCcCUOHAIBHOM J10-
KYMEHTAIMEH Ha TOCy-
JAPCTBEHHOM M MHO-
CTPaHHOM SI3bIKaX.

Y7 - nepeBoAUTh HMHOCTpPAH-
HbIE TEKCThl MPOQeCcCUOHAIb-
HO HaIpaBJIEHHOCTH (CO CIIO-
BapeM);

CaMOCTOATENLHO COBEPIIEH-
CTBOBAaTh YCTHYIO U MNCbMEH-
HYIO p€4b, OMOJHSATh CIOBap-
HBIU 3ar1ac

32 - nekcu4ecKuil U rpamMmaTu-
YeCKU MHUHUMYM, HEOOXOIH-
MBI JJI1 YTEHHUS W TEepeBOja
TEKCTOB  MpodeccHoHaNbHON
HaIpaBJIeHHOCTH (CO  CIOBa-
pem);

34 - nmpaBWiia YTEHUSI TEKCTOB
mpodeCCHOHAIBHOM  HaIpaB-
JICHHOCTH;

Il. OMUCAHUE MMOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUSA




KOMITETEHIIUI HA PA3JIMYHBIX DTAIIAX UX ®OPMUPOBAHUS, OIIH-
CAHME HIKAJI OHEHUBAHUA

2.1. CTpykrypa ()oHIa OlIeHOUYHBIX CPEACTB
JJISl TEKYIIEro KOHTPOJIsl YCIIeBAeMOCTH U MPOMEKYTOYHOI aTTeCTAlMI

No
n/n

Koumponupye-
Mble memul
OUCUUNIUHDL

Koo kon-
mpoaupye-
MO KOMne-

meHyuu

Inanupyemoie pe-

3y1bmamul 0ceoe-
HUA OUCUUNTIUHDL,
xapaxkmepusyruiue
Imanwl hopmuposa-
HUs KOMRnemeHyuu

Haumenosanue ouyenounozo-
cpeocmea

Texywuu
KOHmMPpOJ1b
ycneeaemo-
cmu

Ilpome-
Hcymou-
Hasa am-
mecma-
uus

Paznen 1 BBenenue B cBapouHble padoThI

Tema 1.1. Poc-
CHs B COBpE-
MEHHOM MHUPE.
OKOHOMHKA OT-
pacnu

OK 02
OK 04
OK 05
OK 09

OK 02

Vmertn: V1-Y3.
3HaTth: 31-34.
OK 04

Vmertn: YV1-Y3.
3HaTh: 31-34.
OK 05

Vmers: V1-Y3.
3HaTh: 31-34.
OK 09

VmMmetn: V1-Y3.
3Hath: 31-34.

Brimonnenue
MPAKTUYECKON
paboThI

KonTtpomns-
Has paboTa

Tema 1.1. Poc-
CHs B COBpE-
MEHHOM MHUpE.
DKOHOMHKA OT-
paciu

OK 02
OK 04
OK 05
OK 09

OK 02

Vmern: V1-Y3.
3HaTth: 31-34.
OK 04

Vmern: V1-Y3.
3HaTth: 31-34.
OK 05

Vmetn: V1-Y3.
3Hath: 31-34.
OK 09

VYmern: V1-Y3.
3HaTh: 31-34.

Brimonnenue
MPAKTUYECKON
paboThI

Bomnpocs k
KOHTPOJTb-
HOU paboTe




Tema OK 02 OK 02 BrinosHenue Bomnpocs! k
1.3.3nauenue | OK 04 YmMmers: Y1-V3. IIPAKTUYECKON | KOHTPOJIb-
uHocrtpanHoro | OK 05 3nate: 31-34. paboThI HOU pabote
s3b1ka B ocBoe- | OK 09 OK 04
HuU npodec- YmMmers: Y1-V3.
cUmn 3nate: 31-34.

OK 05

YMmetn: Y1-V3.

3nate: 31-34.

OK 09

YMmetn: Y1-V3.

3nath: 31-34.
Tema 1.4.0c- | OK 02 OK 02 Beinonnenue Bormpocsl k
HOBBI JiesioBoro | OK 04 YnMmern: YV1-V3. IPAKTUYECKOM | KOHTPOJIb-
00-1I1eHHS OK 05 3Hath: 31-34. paboTHI HOI pabote

OK 09 OK 04

YmMmern: Y1-V3.

3nate: 31-34.

OK 05

YMmetn: Y1-V3.

3Hate: 31-34.

OK 09

YMmetn: Y1-V3.

3Hatb: 31-34.
Tema 1.5.Pp1- | OK 02 OK 02 Brinonxenue Bomnpocs! k
HOK TpyJa, OK 04 YnMmetn: Y1-V3. MPAKTUYECKOM | KOHTPOJIb-
Tpynoycrpoii- | OK 05 3nate: 31-34. paboTHhI HOI1 paboTe
cTBO M Kapbepa | OK 09 OK 04

YmMmetn: Y1-V3.

3nate: 31-34.

OK 05

YMmetn: Y1-V3.

3Hats: 31-34.

OK 09

YMmets: YV1-Y3.

3Hatb: 31-34.
Tema 2.1. Jo- | OK 02 OK 02 Brinonxnenue Bomnpocs! k
CTHKECHUS U OK 04 YmMmetn: Y1-V3. MIPAKTUYECKOM | KOHTPOJIb-
WHHOBAIINU B OK 05 3Hath: 31-34. paboTHI HOI pabore
HayKe U TeX- OK 09 OK 04
HUKE U UX YnMmetn: Y1-V3.
n3o0peTarTely. 3nath: 31-34.
OtpacneBblie OK 05
BBICTABKHU YMmets: YV1-Y3.

3Hatb: 31-34.

OK 09

10




VYwmern: Y1-Y3.

3Hath: 31-34.
Tema 3.1.Yem- | OK 02 OK 02 Brinonnenue Bomnpocs k
nuoHatel Poc- | OK 04 YmMmers: Y1-V3. IPAKTUYECKOM | KOHTPOJIb-
CHHM MO Mpo- OK 05 3nate: 31-34. paboThI HOU pabote
dbeccroHab- OK 09 OK 04
HOMY MacTep- Ymets: V1-VY3.
CTBY: OT IPO- 3nate: 31-34.
1IJIOTO K OK 05
HACTOAIIEMY Ymets: V1-VY3.
3nate: 31-34.
OK 09
Ymets: V1-VY3.
3nate: 31-34.
OK 02 OK 02 Brimonuenue npak- | KonTposabHas
OK 04 YMeTs: TUYECKOMN pabOThI pabota
OK 05 V1-Y3.
OK 09 3nate: 31-
34.
OK 04
YMeTs:
Y1-¥3.
3Hate: 31-
34.
OK 05
YMeTs:
V1-Y3.
3nate: 31-
34.
OK 09
YMeTs:
Y1-¥3.
3Hate: 31-
34.
Tema 4.1. Yep- | OK 02 OK 02 BrinonHenue Bomnpocs! k
Texku U TexHu- | OK 04 YMmets: YV1-Y3. MPAKTUYECKON | KOHTPOJIb-
yeckas Joky- | OK 05 3nate: 31-34. paboTHI HOI paboTe
MEHTaLUS OK 09 OK 04
Ymets: V1-VY3.
3nate: 31-34.
OK 05
Ymets: V1-VY3.
3nate: 31-34.
OK 09
YmMmers: Y1-V3.
3nath: 31-34.
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10. | Tema Ne 4.2. OK 02 OK 02 BeinonHenue Bormpocsl k
Nucrpymentsl, | OK 04 YmMmers: Y1-V3. IIPAKTUYECKON | KOHTPOJIb-
o6opynoBanue | OK 05 3nate: 31-34. paboThI HOU pabote
Y CTaHKH OK 09 OK 04

YmMmers: Y1-V3.
3nate: 31-34.
OK 05

YMmetn: Y1-V3.
3nate: 31-34.
OK 09

YMmetn: Y1-V3.
3nath: 31-34.

11. | Tema 4.3.Tex- | OK 02 OK 02 Brinonnenune Bomnpocsr k
Huka 6e3omnac- | OK 04 YnMmern: YV1-V3. IPAKTUYECKOM | KOHTPOJIb-
HOCTHU U OK 05 3Hath: 31-34. paboTHI HOI pabote
oxpaHna Tpyaa | OK 09 OK 04

YmMmern: Y1-V3.
3nate: 31-34.
OK 05

YMmetn: Y1-V3.
3Hate: 31-34.
OK 09

YMmetn: Y1-V3.
3Hatb: 31-34.

12. | Tema 4.4. Pe- | OK 02 OK 02 Breinonnenue Bomnpockr
LICHHUE CTaH- OK 04 YnMmetn: Y1-V3. MPAKTUYECKOM | KOHTPOJIb-
napTHeIX 1 He- | OK 05 3Hatb: 31-34. paboTHI HOM pabote
CTaHIaPTHBIX OK 09 OK 04
npodeccro- YMmertn: YV1-Y3.

HaJIbHBIX CUTY- 3nate: 31-34.
arnuin OK 05
YMmetn: Y1-V3.
3Hats: 31-34.
OK 09
YMmets: YV1-Y3.
3Hatb: 31-34.

13. | Tema 4.5. Ca- OK 02 Brinmonuenue npak- | KonTposabHas
MOpa3BUTHE B YMeTh: THYECKOH pabOTHI pabota
npodeccuu Y1-V3.

3nate: 31-
34.

OK 04
YMeTs:
Y1-Y3.
3Hats: 31-
34.
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OK 05
YMeTh:
V1-VY3.
3Hath: 31-
34.

OK 09
YMeTh:
V1-V3.
3Hath: 31-
34.

2.2. Kpl/ITele/l OLICHUBaAHUSA PE3yjJbTaTOB OCBOCHUS JUCHUIIIMHBI HA PA3JIMYHBIX
ITanmax ux JOCTUKCHHUSA 110 BUIAM OLCHOYHBIX CPEACTB

banibHO-pedTUHTOBAs cucTeMa SIBJsieTC 0a30BOM CHUCTEMOM OLEHHWBaHUS cPopMu-
POBAaHHOCTH KOMIETEHIMI 00y4YarOIInXCS.

Htorosas oueHka c()OPMUPOBAHHOCTH KOMIETEHUMN OOYYalOIIMXCS B pPaMKax
OQJITbHO-PEUTUHIOBOM CHUCTEMBI OCYLIECTBIISIETCS B X0/1€ TEKYILEro KOHTPOJIA YCIIEBAEMO-
CTH, IPOMEKYTOUYHOU aTTECTALlMU U OIpPENEAETCs KaKk cyMMa 0aioB, OJyYEHHBIX 00y-
YaOMIMMHUCA B PE3YJIbTaTe MPOXOKICHUS BCEX (POPM KOHTPOJISL.

Omnenka cpopMHUPOBAaHHOCTH KOMIIETEHIMH MO0 JUCLMILIMHE CKIAAbIBAECTCS U3 JIBYX
COCTABJISIFOLIUX :

v/ IIepBast COCTABIISFOIIAs — OI[CHKA MPeToiaBarelieM ChOPMUPOBAHHOCTH KOMITCTCH-
Ui B TEYEHHME CEMEeCTpa B XOJE TEKYLIEro KOHTpojs ycrneBaeMocTH (Makcumym100
6amioB). CTpyKTypa MEpBOMl COCTABIISAIONICH OMPEACISICTCS TEXHOJIOTUYECKOM KapTOM Iuc-
LUIJIMHBL, KOTOPAasi B HaYaje CEMECTPA JOBOJIUTCA IO CBEACHHS 00yUYarOIIMXCS;

v/ BTOpasi COCTaBIIAIOIIAS — OIEHKa C(OPMUPOBAHHOCTH KOMITETEHIMI 00ydaro-
IUXCsI HA KOHTPOJIBbHOU paboTe (MakcumyM — 20 6aoB).

Ilamubannvnan COTIINYHO) «XOPOIIIO» «YIOBIIETBOPHU- |«HEYIOBICTBOPH-
wKana TEJILHO» TEJILHO)
«3a4TEHO» «HE 3aU4TEHO»
100-6annvnasn 85u> 70 -84 51-69 0-50
wKana

HEPEYEHDb OHEHOYHbIX CPEJICTB

No Haumenosanue Xapaxkmepucmuka oyenounozo | Ilpeocmasnenue oye-
n/n OUEHOUHO20 cpeocmea HOYHO020 cpeocmea é
cpeocmea DOCe
INNCBMEHHBIE OHEHOYHBIE CPEJICTBA
1. ['pammaTnueckue u 3aganus, cnocoOcTByronue Gop- | DoHg rpamMmaTuye-
JIEKCUYECKHE MHUPOBAHUIO  JIEKCHUYECKUX M | CKHUX M JISKCUYECKHX
yIpakHEHUS rpaMMaTUYECKUX HABBIKOB OBJIA- | YHPaKHEHUU
JICHUSI QaHTJIMMCKUM SI3BIKOM.
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2. KoHTposnbHas pa-

CpeacTtBo MPOBEPKHM  yMEHUU

KOMIIJICKT KOHTPOJIb-

oota IMPUMCHATH IIOJYUYCHHBIC 3HAHHA HBIX BaI[aHI/IfI 110 Ba-
AJIs1 pelICHUs 3a1a4 ONpCacCH- puaHTaMm
HOT'O TUIIA 110 TCMC WUJIN PA3ICITY.
3. I[OM&HIHGC 3aJaHucC 38.IlaHI/IC, I CaMOCTOSATCIBHOI'O I/I3y‘{€HI/I€ MaTcpuajia

BBIIIOJIHEHHSI  TIOCJIE  YPOKOB.
['1aBHOE Ha3HAYeHHWE JOMAlll-
HEro 3aJaHusl — 3TO OCO3HAHHE
U 3aKpEIUICHUE NPOMJICHHOW Ha
ypOKe TeMBI, a Takxke (HopMHUpo-
BaHHE INPAKTUYECKUX HABBIKOB
CaMOCTOATEIBHOTO MPUMEHEHUS

3HAHUM.

10 Y4eOHUKY, BBITOJI-
HEHHUE Pa3TUYHbIX
MMMCHMEHHBIX U MPaK-
TUYECKUX paboT
(ympaxHeHui), HaIu-
CaHHE COYMHECHUM U
JIPYTUX TBOPUYECKUX
pabor.

A) KPUTEPUH Y HIKAJIA OHEHUBAHUSI TPAMMATHYECKHX U JIEKCH-
YECKHX YIIPA’KHEHUHA

Kpumepuu ouenueanusn

IlIkana ouenok

Konuue-
Cmeo
oannoe

Ouenka

1) moHMMaeT OCHOBHOE COJIEpIKAHUE MPOUH-
TAHHOTO U YCJBIIIAHHOTO MaTepuana, Mo4YTH
BCE JIETAIM U CMBICIOBBIE CBSI3H MEXKIY CO-
JIep>KaTebHBIMU KOMIIOHEHTAMU U YaCTIMHU
TEKCTa,

2) CcBOOOJHO oOmepupyer NPOrpaMMHBIM
y4eOHbIM MaTEpHAJIOM B HE3HAKOMOM CUTYa-
MM TI0 AacTeKTaM sI3bIKa TPU HETmoCcpe-
CTBEHHOM OOIICHUH;

3) conepkaHWE BBICKA3BIBAHHS OTIMYACTCS
CBSI3HOCTBIO, TIOJIHOTOW, CIOHTAHHOCTBIO,
OETII0CThIO, ApTYMEHTUPOBAHHOCTHIO, BBIpa-
KEHUEM COOCTBEHHON TOYKH 3PCHHS, MPH-
BJICUCHHEM CBEICHUN M3 APYruX y4eOHBIX
KYPCOB;

4) pedb JICKCUYECKU U TPAMMATHUYECKU pa3-
HOOOpa3Ha, nomyckatorcs 1-3 omubku (eau-
HUYHBIC OMIMOKH, UCTIPABIISIEMbIC ITyTEM Ca-
MOKOPPEKITNH, HE YIUTHIBAIOTCS).

9-10

OTnu4HO (BBICOKHIA
YPOBEHb JIOCTHKCHUS
pe3ynbTaToB CPOPMHU-

POBAHHOCTH KOMIIE-

TEHIIUN)

1) noHMMaeT OCHOBHOE CO/IepKAHUE MPOUYH-
TAHHOT'O U YCJIBIIIAHHOTO MaTepuaia, 3Ha4u-
TEJbHYIO YacCTh JI€TAJIEH U OCHOBHBIE CMBIC-
JIOBBIE CBSI3M MEXAY COAEpKATEIbHBIMU
KOMIIOHEHTAaMH U YaCTAMH TEKCTa;

2) cBOOOAHO oOmHEpUpyeT MPOrpaMMHBIM
y4eOHBIM MaTEPUaJIOM B YaCTUYHO U3MEHEH-
HOM CHTYallHH,

8-7

Xoportio (gocTaTou-
HBIH YPOBEHb JOCTH-
KEHUsI pe3yJIbTaTOB
c(hOopMHUPOBAHHOCTH
KOMIIETEHIIWHN )
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3) coxepkaHue€ BBICKA3bIBAHUSI COOTBET-
CTBYET CHUTyalluu OOIICHHUSA, OTINYAETCS
CBA3HOCTBIO, TMOJIHOTOM, CIOHTAHHOCTBIO,
OETII0CThIO, XOPOIIIO APTYMEHTHPOBAHO;

4) peuyb JEKCUYECKH M TPAMMAaTUYECKH pa3-
HOOOpa3Ha, AomycKarTcs 4-5 omuoKku (eau-
HUYHBIE OUITMOKH, UCIPABIIEMbIC ITyTEM Ca-
MOKOPPEKIINH, HE YUUTHIBAIOTCS).

3. 1) moHUMaeT OCHOBHOE COJIepKaHUE TPOUH- 6-5 Y 10BNETBOPUTETBHO
TAHHOTO W YCIIBIIIIAHHOTO MaTepHalIa u Mo- (mpuemMIIeMbIil ypOBEHb
JIOBUHY J€TaJeH; JOCTHKEHUS chopMu-
2) KOMMYHHUKaTUBHAs 3a/1aya peliaeTcs B POBAHHOCTH KOMIIE-
npeaenax 3HakOMOW CUTYallNH; TCHIIWH)

3) peub JEKCUYECKU U TPaMMaTUYECKHU Pa3-
HOOOpa3Ha;

4) BBICKa3bIBaHUS JIOTHYHBI, APTyMEHTHPO-
BaHbI U MOCTPOEHBI HA OCHOBE U3BECTHBIX
aJITOPUTMOB, JIOMYCKAIOTCS OITMOKU HA U3Y-
YEHHBI MPOrpaMMHBIN YUEOHBIA MaTepual
(6-7 ommoOoK).

4, 1) yacTUYHO BOCIPOU3BOAMT COMEPKAHNE MEHee 5 HeynoBneTBopurenbHO
POYUTAHHOTO U YCIIBIIIAHHOTO MaTepuania, (HemocTaTOYHBIN ypo-
COCTOSILErO U3 MPOCTEUIINX CJIOB U MPEA- BEHb JOCTHKCHUS
JIOKEHUH; c(hOpMHPOBAHHOCTH
2) rOBOPUT HA YPOBHE MEXaHUYECKOTO BOC- KOMITCTCHIIHH)
MPOU3BEACHUS OTACIBHBIX MPEI0KECHUI;

3) BBINOJHSET MPOCTHIE HHCTPYKIIUU;
4) MHOTOYHCJICHHBIE OMUOKHU 3aTPYAHSIOT
MMOHWMAaHUE CMBICJIA BHICKA3bIBAHMUS;
5) pa3znu4aer oTAeNbHbIE CI0BA U (hpa3bl
MIpU YTEHUU U ayAUPOBaHUU;
6) TOBOPUT Ha YPOBHE OT/IEIbHBIX CJIOB U
CIIOBOCOYCTAHUM;
7) BBITIOJIHAET MTPOCTEUIINE WHCTPYKITUH.
B) KPUTEPUU U HIKAJIA ONIEHUBAHUS TOMAIIHET'O 3AJIAHUSA
No Kpumepuu oyenusanus IlIkana ouenok

n/n Konuue- Ouenka

cmeo oan-
J106
1. 3ajaHue BBIMOJIHEHO IMOJHOCTBHIO: 1LIENb JI0- 9-10 OTnuyHO (BBICOKUI

MAIIHETO 33/I1aHUs YCHEIIHO TIOCTUTHYTa; OC-
HOBHBIC MOHSTHUS BBIJCICHBI; HATMUUE CXEM,
rpaduueckoe BBIJCICHHE O0CO00 3HAYNMOUN
uH(popMalny; paboTa BHINOJIHEHA B MOJHOM
o0beMe.

YPOBEHb JIOCTHKCHUS
pe3ynbTaToB CHOPMHU-
POBAaHHOCTH KOMIIE-
TEHITUH)
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2. 3agaHue BBINOJIHEHO: IIEJIb BBIIOJIHEHUS 8-7 Xoporio (gocraTou-
JIOMAIITHETO 33/IaHusl JJOCTUTHYTA; HATNINE HBIyPOBEHb JIOCTHKE-
IIPaBUJIBHBIX ATAJIOHHBIX OTBETOB; OJHAKO HUS PE3YJIBTaTOB
pabOTaBBINIOTHEHA HE B IMIOJTHOM O00BEME. c(hOpMHPOBAHHOCTH

KOMIICTCHIIHH)

3. 3a1aHie BBIIOIHEHO YaCTUYHO: 1[€JIb BEIIOJI- 6-5 Y 1OBIETBOPUTEITHHO
HEHUS JTOMAITHETO 3a/JaHusl JOCTHTHYTA HE (TIpueMIIeMbIi YPOBEHb
MOJIHOCTBIO,  MHOTOYHCJICHHBIE  OIIMOKH TOCTIDKCHUS Pe3yibTa-
CHUKAIOT Ka4yeCTBO BBHIMIOJTHEHHOW paOOTHI. TOB C(hOPMHUPOBAHHO-

CTH KOMITICTCHIINH)
4. 3a/aHue He BBINOJHEHO, 11€JIh BEIIIOJHEHUS | MEHee 5 HeynoBieTBOpUTEIIEHO
JTMATHIO32/TaHMS HE IOCTUTHYTA. (HemoCTaTOYHBIN ypo-
BEHD JOCTIKEHUS
c(hOpMHUPOBAHHOCTH
KOMIIETEHIIMH)

I') KPUTEPUU U IIKAJIA OHEHUBAHUA KOHTPOJIBbHOM PABOTBHI

No Kpumepuu ouenueanusn IHIkana ouenok

n/n Konuue- Ouenka

cmeo
oannos

1. KontponpsHast pabGora BbimonHeHa momHo- | 9-10 OTiryHO (BBICOKUIA
CTBIO: 1I€JIb 33JJaHUM YCHEIIHO JTOCTUTHYTHI; YPOBEHB JIOCTHXKEHUS
OCHOBHBIE TIOHSITHSl BBIIEJTICHBI; HaJIMYUE pe3yJIbTaToOB 00yUe-
cxeM, Tpaduieckoe BBIJEICHHE 0CO00 3Ha- HUS)
9yuMOU MH(pOpManuu; paboTa BHITIOJHEHA B
MIOJIHOM 00BbEME.

2. KoHTtposibHast paboTa BbINIOJIHEHA: 1I€JIb BbI- 8-7 Xopoio (aocTaroy-
NOJTHEHUST 3a/laHuil JOCTUTHYTHI; HaJTU4Me HBIHYPOBEHB TOCTH-
MPABIIIBHBIX ATAJIOHHBIX OTBETOB; OIHAKO KEHUS PE3YJIbTATOB
paboTaBBINOIHEHA HE B MOJHOM OOBEME. 0o0y4eHMs)

3. KonTponbHast paboTa BbINIOJHEHA YaACTUYHO: 6-5 VY 10BIETBOPUTENHHO
1eJIb BBITOJIHEHUS 33/1aHUN TOCTUTHYTHI HE (mpuemiemMslil ypo-
HOJHOCThIO;  MHOTOUMCJIEHHBIE  OIIMOKHU BEHb/IOCTH)KEHUS pe-
CHUKAIOT Ka4Y€CTBO BBIMOJHEHHON paOOTHI. 3yJbTaTOB OOYUYEHHUS])

4. 3amaHue HE BHITIOTHEHBI, 11e/1h BHIMIOJTHEHUS | MEHEe O HeynosnerBopu-
3aJlaHuil HE JJOCTUTHYTHI. TEIbHO (HEA0CTATOY-

HBIN YPOBEHb JOCTH-
KCHHsI pE3yJIbTaTOB
oOy4eHwMs)

2.3 Kpurepnu u IIKaJIa OHEHUBAHNUS Pe3yJbTATOB OCBOCHUS JUCHUIIIMHBINIPH
KOHTPOJIbHOI padoTe
| Ne \ Kpumepuu oyenusanusn ’

Hlkana oyenok \
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n/n Cymma Ouenka
0annoe no
oucuu-
niauHe

1. OOyyaromuiica TIy00KO ¥ IPOYHO YCBOWII Mpo- | 51 u Beimie | OtiauyHO (3a-
rpaMMHBIA MaTepuall, UCUEPIBIBAIONIE, MOCIE- YTEeHO) (BBICO-
JIOBATEJIbHO, YETKO W JIOTUYECKU CTPOMHO €ro KU YPOBEHb
U3JIaraeT, yMeeT TECHO YBS3bIBaTh TEOPUIO C JIOCTUKEHUSI
MPaKTUKOM, CBOOOAHO CIIPaBISIETCS C 3a/1auaMH, pE3yNbTATOB
BONPOCAMU M JAPYTUMU BUJAMU NPUMEHEHHUS chopMHUpOBaH-
3HAHUU, IPUYEM HE 3aTPYAHSAETCS C OTBETOM MPH HOCTHU KOMIIE-
BUJIOU3MEHEHHUU 33JIJaHUM, UCTIOJIB3YET B OTBETE TEHITUH)
MaTepuall pa3IMYHON JUTEpaTyphl, MPABUILHO
00OCHOBBIBAET MPUHATOE HECTAHAPTHOE pPellie-

HUE, BJIaJICET PAa3HOCTOPOHHUMHU HaBbIKAMHU U
MIPUEMAMHU BBIMIOJIHEHHS IPAKTUYECKUX 3a7a4 1O
(GbOopMHUPOBAHNUIO KOMIIETEHITUH.

2. OOyuaromuiics TBEPAO 3HAET Marepuai, TIpa- Xoporo (3a-
MOTHO Y MOCYILECTBY M3Jaraer ero, He J0mycKas 4yTeHO) (H0-
CYIIECTBEHHBIX HETOYHOCTENM B OTBETE HA BO- CTaTOYHBIN
MpOC, MPABUIBLHO MPUMEHSET TEOPETUUYECKUE YPOBEHb J10-
MOJIOKEHHUS TIPU PEUICHUH TPAKTUUECKUX BOIIPO- CTHXKEHUS pe-
COB U 33]1a4, BJ1a/Ie€T HEOOXOIMMbIMHU HaBbIKAMU 3yJbTAaTOB
Y IpUEMaMHM UX BBITIOJIHEHUS, @ TAK)KE UMEET J10- chopmupo-
CTATOYHO IMOJHOE MPEACTaBICHNE O 3HAUNMOCTH BAHHOCTH
3HAHUU MO AUCIUILINHE. KOMITCTCHITHH)

3. OOyuaromuiics UMeeT 3HaHUS TOJBKO OCHOB- VY noBnerBopu-
HOT'O MaTepualia, HO HE YCBOMII €ro JIeTallel, 10- TeIbHO(3a-
MyCKA€T HETOYHOCTHU, HEIOCTATOYHO MPABUIb- YTeHO) (TIpUeM-
Hble (DOPMYJIUPOBKU, HAPYIICHHUS JIOTUYECKOU JIEMBIN YPOBEHb
MOCJIE0BATEILHOCTH B U3JI0KEHUU TMPOTPAMM- JIOCTUKEHUS
HOTO MaTepuaja, UCIBITHIBAECT CJIOKHOCTU MPU pe3yJabTaToOB
BBITIOJIHEHUH MPAKTUYECKUX PabOT U 3aTpyIHs- chopMHUpOBaH-
€TCs CBSI3aTh TEOPUIO BOIPOCA C MPAKTUKOM. HOCTHU KOMIIE-

TEHITVH)

4, OOyuaromuiics HE 3HAeT 3HAUYMTENbHOM uacTu | MeHee 51 | HeymomieTso-
MpOrpaMMHOr0 MaTepHaia, HEyBEPEHHO OTBe- pUTENBHO (HE
YaeT, IOMyCKaeT CePhE3HbIE OMMUOKH, HE UMEET 3a4TEeHO)(He-
MPEACTAaBICHU 10 METOJUKE BBIMOJHEHUS JIOCTATOYHBIH
MPAKTUYECKON pabOThl, HE MOXKET MPOIOJIKUTH YPOBEHB J10-
oOydeHre 0€3 OTOJHUTEIBHBIX 3aHATUU IO CTHIKEHUS pe-
JAHHOW JUCLUILUINHE. 3yJbTaTOB

chopmupo-
BAaHHOCTH
KOMIIETEH-
1K)
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1. THITOBBIE KOHTPOJIBHBIE 3A/TAHUSA NJIN UHBIE MATEPUAJIbI, HE-
OBXOIMMBIE JIUIA OHEHKU PE3YJIbTATOBOCBOEHUA IUCHUIIJIMHBI,
XAPAKTEPU3YIOIIUX DTAIIBI ®OPMUPOBAHUSA KOMIIETEHIIUI B
MPOILIECCE OCBOEHMS OBPA3OBATEJILHOM ITPOT'PAMMBI

3.1. TunoBble KOHTPOJIbHBIE 3aJaHUS JIA TEKYIIero KOHTPOJIS ycleBaeMocTH 00y-
YAKIIHUXCS

Paznen 1 BBenenue B cBapo4Hble padoThI

Tema 1.1 OcHOBBI CBAPOYHBIX PadOT

Text 1. Welding.

Read and translate the text.

Ilpouumaiime u nepegedume mexcm.

Welding is a process when metal parts are joined together by the ap-
plication of heat, pressure, or a combination of both. The processes
of welding can be divided into two main groups:

spressure welding, when the weld is achieved by pressure and

*heat welding, when the weld is achieved by heat. Heat welding is
the most common welding process used today.

Nowadays welding is used instead of bolting and riveting in
the construction of many types of structures, including bridges, buildings, and ships. It is
also a basic process in the manufacture of machinery and in the motor and aircraft industries.
It is necessary almost in all productions where metals are used.

The welding process depends greatly on the properties of the metals, the purpose of
their application and the available equipment. Welding processes are classified according to
the sources of heat and pressure used: gas welding, arc welding, and resistance welding.
Other joining processes are laser welding, and electron-beam welding.

Vocabulary
pressure welding CBapKa JIaBJICHUEM
heat welding CBapKa HarpeBaHUEM
instead BMECTO, B3aMEH
bolting CKpeIIeHue 00JITaMu
riveting KJICTTKa
basic OCHOBHOI
to manufacture U3TOTOBIISATH
to depend 3aBHCETH OT
purpose EJIb
gas welding ra3ocBapka
arc welding AJIEKTPOIYTOBAs CBapKa
resistance welding KOHTAKTHAasl CBapKa
laser welding Ja3epHasi CBapKa
electron-beam welding SJIEKTPOHHO-JTy4eBast CBapKa

2. Answer the questions.
Omeemvme Ha 680Npocol
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1.

How can a process of welding be defined?

2. What are the two main groups of processes of welding?

3.

How can we join metal parts together?

4. What is welding used for nowadays?

5.
6.

3.

Where is welding necessary?
What do the welding processes of today include?

Find in the text.

Haiioume 6 mexcme cnedyrowue gppazol

U1 &~ W N —

Ok wdNE

4.

. CerosiHsa cBapKa MUCIOIb3YETCS] BMECTO COCITUHEHUS OOJITAMH.

. CBapOYHBIii POIIECC B OCHOBHOM 3aBUCHUT OT CBOMCTB METaslIa.

. OHa HeoOxoAMMa MOYTH BO BCEX MPOU3BOACTBAX, 1€ UCHOJIb3YETCS METAILI.
. CBapka HarpeBaHHEM — CaMblil paclpOCTPaHEHHBIN POLECC CBAPKU CETOJIHS.
. OTO OCHOBHOM IPOLECC B MAITMHOCTPOCHUHN

. Today, welding is used instead of bolting.

. The welding process depends mainly on the properties of the metal.
. It is necessary in almost all industries where metal is used.

. Heating welding is the most common welding process today.

. This is the main process in mechanical engineering

Find 8 words and write them.

Haiioume 8 cnoe u 3anuwume ux.

H E A T Q J Z P
D F G G H @) C A
X C \/ T G I F R
W E L D I N G T
\ B A N N M A R
A W |S E S X S F
R S E S C E H \Y/
C X R M E T A L
5. Read in the text.
Hatioume 6 mexcme cnosa
l....... are laser welding, and electron-beam welding.
2....... in all productions where metals are used.
3. on the properties of the metals.
4....... or a combination of both.
5., when the weld is achieved by heat.
1. ...... 1a3epHasi CBapKa M JIEKTPOHHO-JIyYeBasi CBapKa.
2. ...... BO BCEX NMPOU3BOACTBAX, I/Ie HCIOJIb3YIOTCHA METAJLIbI.
3. ..ce.. 0 CBOMCTBAX METAJLJIOB.
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4. ...... WK cOYeTaHUE TOTO0 U APYroro.
5. ...... KOIJ1a CBApHOl LIOB JOCTUIAETCH 32 CYeT TeIia.

6.Read the grammar rule and find the examples of Passive Voice in the text.
lIpouumaiime npasuna cpamMmamuxy u Hatloume 8 mexcme npuUMepbl CMpadamebHO20 2Jd-
2oJjla.

OBPA3OBAHUE BPEMEH CTPAIATEJIBHOI'O 3AJIOT'A
Bpemena crpagarensHOro 3amora o0pa3yroTcs MpH MOMOIIY BCIOMOTaTeIbHOro riaroa to
be B cooTBeTcTBYIOMEM BpeMeHU U (GopMbl mpudacTus npomieniero Bpemenn (Participle
IT) cmpicoBoro rmarona. Takum 006pa3oM, Ipu CIPsDKEHUU L[JIaroja B CTpagaTeIbHOM 3a-
JIoTe M3MEHSETCSl TOJBKO [1aroi t0 be, cMBICIIOBOI e IIaroj UMEeT BO BCEX BpeMEHaX
omHy u Ty e popmy — Participle II. CiemoBaTenpHO, BpeMs, B KOTOPOM CTOMT IJaroji B
CTpaJIaTeILHOM 3aJiore, onpeaessiercs (opMol BCIOMOTraTelIbHOTo riarosa to be:

SIMPLE CONTINUOUS PERFECT
(INDEFINITE) | (PROGRESSIVE)
PRESENT | am invited | am being invited | have been invited
PAST | was invited | was being invited | had been invited
FUTURE | will be invited HE CYIIECTBYET | will have been invited

Text 2. What is welding and what do welders do?

Welding is the most economical and efficient way to join metals permanently. It is
the only way of joining two or more pieces of metal to make them act as a single piece.
Welding is vital to our economy. There are many ways to make a weld and many different
kinds of welds. Some processes cause sparks and others do not even require extra heat.
Welding can be done anywhere outdoors or indoors, underwater and in outer space.

Early everything we use in our daily life is welded or made by equipment that is
welded. Welders help build metal products from coffeepots to skyscrapers. They help build
space vehicles and millions of other products ranging from oil drilling rigs to automobiles.
In construction, welders are virtually rebuilding the world, extending subways, building
bridges, and helping to improve the environment by building pollution control devices. The
use of welding is practically unlimited. There is no lack of variety of the type of work that
Is done.

Welders are employed in many industry groups. Machinery manufacturers are re-
sponsible for agricultural, construction, and mining machinery. They are also involved in
bulldozers, cranes, material handling equipment, food-processing machinery, papermaking
and printing equipment, textiles, and office machinery.

The fabricated metals products compiles another group including manufacturers of
pressure vessels, heat exchangers, tanks, sheet metal, prefabricated metal buildings and ar-
chitectural and ornamental work. Transportation is divided into two major groups: manu-
facturers of transportation equipment except motor vehicles; and motor vehicles and equip-
ment. The first includes shipbuilding, aircraft, spacecraft, and railroads. The second includes
automobiles, trucks, buses, trailers, and associated equipment.

A small group of welders belongs to the group of repair services. This includes
maintenance and repair on automobiles or refers to the welding performed on industrial and
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electrical machinery to repair worn parts. The mining, oil extraction, and gas extraction in-
dustries form yet another group. A large portion of the work involves drilling and extracting
oil and gas or mining of ores, stone, sand and gravel.

Welders are also employed in the primary metals industries to include steel mills,
iron and steel foundries, smelting and refining plants. Much ofthis work is maintenance and
repair of facilities and equipment. Another group is the electrical and electronic equipment
companies. Welding done by this group runs from work on electric generators, battery
chargers, to household appliances.

Public administration employs welders to perform maintenance welding that is
done on utilities, bridges, government armories and bases, etc. Yet another group involves
wholesale and retail establishments. These would include auto and agricultural equipment
dealerships, metal service centers, and scrap yards.

Probably the smallest group of welders, but perhaps those with the biggest impact
on the public are the artist and sculptors. The St. Louis Arch is possibly one of the best
known. But there are many other fountains and sculptures in cities and neighborhoods
around the world.

While-reading activity

Find the English equivalents for the following words and word combinations: Ba-
JIOBOM HALIMOHAJILHBIA MPOAYKT, HA OTKPBITOM BO3yXe, B IOMEIUEHHH, KOCMUYEeCKH U
KOpadJib, rOpHOE 000PYyI0BAHMNE.

True or false?

Welding is an important process employed by modern industry.

All welding processes are similar.

All welding processes require work pieces to be heated.

The smallest group of welders belongs to the group of repair services.
Welding is the only way to join metals.

o0 E

After-reading activity

Make up a summary of the text using the following sentences as a beginning:]

1. Welding is.... 2. Welding ranks... 3. There are many kinds... 4. Welding can
be made... 5. Welders can... 6. The use of welding is... 7. Welders are employed in ...

Text 3. Welding Skills

A Welder permanently joins pieces of metal with metal filler, using heat and/or pres-
sure. Welders join parts being manufactured, they build structures and repair broken or
cracked parts, according to specifications.

Job Related Skills, Interests and Values

« using and maintaining tools, material handling equipment and welding equipment;

. reading and interpreting blueprints;

. acquiring thorough knowledge of arc, gas and resistance welding

theory ;

« laying out, cutting and forming metals to specifications;

« preparing the work site;
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. fitting sub-assemblies and assemblies together and preparing assemblies for weld-
Ing ;

« welding using shielded metal arc welding, gas metal arc welding, gas tungsten
arc welding, flux core or metal core arc welding, submerged arc welding and plasma arc
welding processes;

« carrying out special processes such as welding studs and brazing;

. ensuring quality of product/process before, during and after welding;

What Preparation and Training Do You Need?

To become a Welder you should complete Grade 12 with credits in mathematics (par-
ticularly technical math) and some shop courses. In Ontario, welding is an unrestricted trade;
completion of an apprenticeship could take approximately 3 years including 3 periods of 8
weeks (720 hours) in-school theory. Upon successful completion of the training agreement,
you will receive a Certificate of Apprenticeship.

What’s Your Future as a Welder?

Most workers in this occupation work full-time, sometimes in shift work, usually in-
doors. Those with the ability to work with high-technology welding applications may have
better employment opportunities. The bulk of employment opportunities are predicted to
occur in the non-electrical, machinery, construction and metal-fabricating industries. Some
workers will become self-employed. Examples of companies that employ welders include:

. Fabricating shops;

« Manufacturers of structural steel and platework;

« Construction industries;

. Boilers;

. Heavy machinery contractors;

« Aircraft contractors;

« Ship building and other transportation contractors;

« Specialized welding shops.

Lead-in

You already know what sort of skills you should have to be a welder. Now think
of the answers to the following questions:

1. How long should a person be trained to become a skilled welder?

2. Do you think that a welder should be able to use all kinds of welding?

3. What is more interesting to you personally: welding techniques, welding inspec-
tion (other)?

Reading and Speaking

Imagine you are a trying to choose a welding course to your needs. Which one will
you choose if your needs are like these:

1. You have to know how to carry out mechanical tests.

2. You are interested in welding ferrous alloys and non ferrous alloys.

3. You want to introduce computers in your welding process.

4. You are new to welding and would like to be introduced to basic welding pro-
cesses.
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5. You want to learn how to choose the right type of welding for your specific pur-
poses.

6. You want to be a highly qualified and certified expert in the field of welding.

7. 'You want to be familiar with welding standards

Reading
Text 4. Welding History - A Story of Harnessing Heat

| Joining metal and welding history go back several millen-
nia starting in the Bronze Age then Iron Age in Europe then the
Middle East. Welding was used in the Iron pillar in Delhi, India,
about 310 AD, weighing 5.4 metric tons (picture at left). The
Middle Ages brought forge welding, blacksmiths pounded hot
metal until it bonded. In 1540, Vannoccio Biringuccio released
De la pirotechnia, which includes descriptions of the forging op-
eration. Renaissance craftsmen gained skilled in the process, and
the welding continued to grow during the following centuries.

Welding was transformed during the 19th century. In 1800, Sir Humphrey Davy
invented the electric arc, and advances in welding continued with the metal electrode by
a Russian, Nikolai Slavyanov, and an American,

C.L. Coffin late in the 1800s.

Acetylene was discovered in 1836 by Edmund Davy, but was not practical in weld-
ing until about 1900, when a suitable blowtorch was developed. At first, oxyfuel welding
was the more popular welding method due to its portability and relatively low cost. As
the 20th century progressed, it fell out of favor for industrial applications. It was largely
replaced with arc welding, as metal coverings (known as flux) for the electrode that sta-
bilize the arc and shield the base material from impurities continued to be developed.

In 1881 a Russian inventor, Benardos demonstrated

the carbon electrode welding process. An arc was formed

between a moderately consumable carbon electrode and

the work. A rod was added to provide needed extra metal.

Thermite welding was invented in 1893, another process, oxyfuel
welding, became well established.

Around 1900, A. P. Strohmenger brought a coated metal electrode in Britain, which
had a more stable arc, and

in 1919, alternating current welding was invented by C.J. Holslag, but did not be-
come popular for another decade.

Resistance welding was developed during the end of the 19th century, with the first
patents going to Elihu Thompson in 1885, and he produced advances over the next 15
years.

In 1904 Oscar Kjellberg in Sweden, who started ESAB, invented and patented the
covered electrode. This electric welding process made strong welds of excellent quality.

World War | caused a major surge in the use of welding processes, with the various
military powers attempting to determine which of the several new welding processes
would be best. The British primarily used arc welding, even constructing a ship, the Fu-
lagar, with an entirely welded hull. The Americans were more hesitant, but began to rec-
ognize the benefits of arc welding when the process allowed them to repair their ships
quickly after a German attack in the New York Harbor at the beginning of the war. Arc
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welding was first applied to aircraft during the war as well, as some German airplane
fuselages were constructed using the process.

During the 1920s, major advances were made in welding technology, including the
introduction of automatic welding in 1920, in which electrode wire was fed continuously.

Shielding gas became a subject receiving much attention, as scientists attempted to
protect welds from the effects of oxygen and nitrogen in the atmosphere. Porosity and
brittleness were the primary problems, and the solutions that developed included the use
of hydrogen, argon, and helium as welding atmospheres.

During the following decade, further advances allowed for the welding of reactive
metals like aluminum and magnesium. This, in conjunction with developments in auto-
matic welding, alternating current, and fluxes fed a major expansion of arc welding during
the 1930s and then during World War

I1. A significant invention was defined in a patent by
Alexander, filed in December 1924, and became known as the
Atomic Hydrogen Welding Process. It looks like MIG weld-
ing but hydrogen is used as the shielding gas which also
provides

extra heat.A major innovation was described in a patent that defines the Submerged
Arc Process by Jones, Kennedy and Rothermund. This patent was filed in October 1935
and assigned to Union Carbide Corporation. The following was excepted from an article
written by Bob Irving in he Welding Journal: “The importance of welding was empha-
sized early in the war when President Roosevelt sent a letter to Prime Minister Winston
Churchill, who is said to have read it aloud to the members of Britain's House of Com-
mons. The letter read in part, "Here there had been developed a welding technique (refer-
ring to Submerged Arc Welding) which enables us to construct standard merchant
ships with a speed unequalled in the history of merchant shipping."

Russell Meredith working at Northrop Aircraft Company in 1939-1941 invented
the TI1G process. This new process was called "Heliarc™ as it used an electric arc to melt
the base material and helium to shield the molten puddle. Mr.Jack Northrop's dream was
to build a magnesium airframe for a lighter, faster warplanes and his welding group in-
vented the process and developed the first TIG torches. The patents were sold to Linde
who developed a number of torches for different applications. They also developed pro-
cedures for using Argon which was more available and less expensive than Helium.

In 1957, the flux-cored arc welding process debuted, in which the self- shielded
wire electrode could be used with automatic equipment, resulting in greatly increased

w t‘::zceznsmﬁee Workpiece > Year, plasma arc welding was invented. Electroslag
/4 ind it was followed by its cousin, electrogas welding, in
/\,
Flllerr {

Other recent developments in welding include the 1958 breakthrough of electron
beam welding, making deep and narrow welding possible through the concentrated heat

source. Following the invention of the laser in 1960, laser beam welding debuted several
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decades later, and has proved to be especially useful in high-speed, automated welding.
Both of these processes, however, continue to be quite expensive due the high cost of
the necessary equipment, and this has limited their applications.

After-reading activity

Find equivalents for the following words combinations in the text:

YTOJIBHBIN NEKTPOA, MNEKTPOA C NOKPBITUEM, 3AIUTHBIN I'a3, TOPrOBOE CyA0XOA-
CTBO, OTKpbITaA 11CYb, BOEHHBIN CaMOJICT, OTKpBITBIﬁ I'OpH, HMCTOYHHUK TCILJI4, IPU3HABATDH
IIPEUMYLIECTBA DJIEKTPOIYTOBOU CBAPKH, BBICOKAsI CTOUMOCTb.

After-reading discussion

True or false?

1. Arc welding was used to build the Iron pillar in Delhi, India.

2. The discovery of acetylene made it possible to achieve higher heating tempera-
tures.
The first electrode used in welding was a covered one.
The British Prime Minister Winston Churchill was a famous welder.
Oxygen is used as shielding gas in TIG welding.
The TIG process made it possible to construct planes faster.

ook ow

Answer the following question on the text:

1. Which process was developed earlier, MIG or TIG?

2. Why is rod added in carbon electrode welding?

3. What is the difference between the Atomic Hydrogen Welding process and the
MIG process?

4. What kind of gas was first used to shield the molten puddle?

5. Is tungsten electrode consumable?

Speaking

Translate the following sentences from Russian into English:

1. KoBka — mepBblii B UCTOPUU METOJ COCAMHEHHS METAIJIOB, MPU KOTOPOM OBLIO
HCO6XOI[I/IMO HarpeTb COCANHACMEBIC MCTAJIJIBI 10 BBICOKOM TCMIICPATYPhI Ha OTKPBITOM I1JIa-
MCHH.

2. OTKprTI/Ie allCTUJICHA U COCAMHCHUC €T0 C KMCJIOPOA0M ITO3BOJINIIO 3HAYUTCIIBHO
MMOBBICUTH TEMIIEPATYPY HarpeBa CBApMUBAEMBIX METAJIIOB.

3. Poccuiickuii n3obperarens benapaoc BHepBble HCHOJB30BaT HEIIABSIIHICS
YTOJIBbHBIN BJIEKTPOL.

4., Hcnonp3oBaHue OJICKTPOJa C MMOKPBITUEM 3HAYUTCIIBHO IMOBBICUIIO KAaUYECTBO I10-
JIy4a€MbIX CBAPHBIX CO€)1HH€HI/H>'I.

5. M3zobperenne ayroBoil cBapku 1Moja (HIOCOM MO3BOJIMIO YCKOPUTH CTPOUTEIh-
CTBO TOPTOBBIX CyHdOB.

6. Ilpu myroBoii cBapke BOJIB(PPAMOBBIM SJEKTPOJIOM B Ka4eCTBE MHEPTHOTO rasa
HUCIIOJIBb30BaAJICA FGJ’II/IfI, KOTOpBIfI IIO3HEC 6BIJI 3dMCHCH 60.]'[66 JACHICBBIM B IMOJIYYCHHH ap-
T'OHOM.

Skim the text to find out more facts about the history of welding.
Find the English equivalents in the text for the following word combinations:
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CBapquaﬂ TCXHOJIOT'UA, TBEPAOC KEJIIC30, KYXOHHAA YTBAPb, JIMCTOBAA CTAJIb, CJIOK-
HOC IIOKPBITHUC, AJIIOMMHHCBAA ITPOBOJIOKA, CJIOKHOC IMOKPBITUC, OCTpasi HCO6XOI[I/IMOCTI),
ITPOBOJIOKA 0e3 IMTOKPBITHA.

Tema 1.2 MaTepuaJjibl M UX CBOHCTBA
Reading
Text 1. Welding consumables

Classification and purpose of welding and surfacing wire

Welding materials are materials that provide the welding process and obtaining high-
quality welded joints. These include filler metals, coated electrodes, fluxes, and shielding
gases. Most seams.

Welding is performed using filler materials. Filler metal is introduced into the weld
pool in addition to the molten base metal in order to fill the gap, prepare edges, obtain a weld
with the required geometric dimensions and ensure high performance characteristics with
minimal tendency to form defects.

Filler materials (metals). Most often, the composition of the additive material differs
little from the chemical composition of the metal being welded. At The development of filler
metal takes into account welding methods, the grade of the metal being welded, and the op-
erating conditions of the structure. The filler metal must be cleaner in terms of impurities,
contain less gases and slag inclusions. Filler metals are used in the form of solid metal wire,
flux-cored wire, rods, plates, and tapes.

There are high requirements for welding wire in terms of condition surface, maximum
deviations in diameter, ovality and other indicators.

The high quality of welding wire is maintained with careful packaging and preserva-
tion, proper storage and transportation. The wire is supplied rolled into coils with an internal
diameter from 150 to 750 mm, weight from 1.5 to 40 kg, as well as wound on reels and
cassettes - for mechanized and automatic welding.

Depending on the type of surface, the wire is produced as
non-copper-plated or copper-plated.

Copper coating - 6 microns. The surface of the wire must
be clean and smooth, without cracks, delaminations, caps, sun-
sets, nicks, scale, rust, oil and other contaminants. Individual
risks, scratches, local ripples are allowed, dents with a depth not exceedmg the maximum
deviation in diameter.

Each batch of wire is accompanied by a certificate containing basic technical data: wire
grade, chemical composition, diameter wire, GOST number. Each coil or coil of wire is
equipped with a metal tag indicating the name of the manufacturer, wire symbol, batch num-
ber, technical control mark.

The filler material must be thoroughly tested before welding.

Surface cleaning. To remove fatty compounds, degreasing is used. The oxide film (rust)
is removed by etching, chemical and electrochemical polishing.

The industry produces filler materials for steel welding, cast iron, aluminum, copper,
titanium and their alloys.

Welding tape and rods
Welding tape and welding rods are also used in welding as filler material. Welding
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tapes are manufactured in accordance with GOST 26467-85 Powder surfacing tape. Gen-
eral technical conditions. Tapes can consist of steel, aluminum, copper. GOST 16130-90
applies to round welding rods made of copper and copper-based alloys.

Electrodes

Welding electrodes are a rod made of electrically conductive material designed to
supply current to the product being welded. Currently, many brands of electrodes are pro-
duced[1]. Electrodes are produced in accordance with GOST 9466-75 “Electrodes coated
with metal for manual arc welding and surfacing. Classification, dimensions and general
technical requirements (conditions).”

Coated metal electrodes for manual arc surfacing of surface layers with special
properties, types GOST 10051-75.

The electrodes are covered with thin stabilizing, ionizing or thick coatings. The
coating facilitates the initiation of the arc and stabilizes its combustion.

Gases

Shielding gases protect the welding site from contact with air gases. They are manu-
factured according to the following standards:

GOST 8050-85 Carbon dioxide, gaseous and liquid.

GOST 10157—2016 Argon gaseous and liquid. Technical conditions.

Acetylene gases are used for gas welding; hydrogen, propane, butane, blaugas and
mixtures of gases MAPP gas from propine (methyl acetylene), propadiene (Allen) and pro-
pane.

Fluxes

The role of flux in welding processes is twofold: it dissolves oxides on the metal sur-
face, which facilitates wetting of the workpiece with molten metal, and also acts as a barrier
to oxygen by coating the hot surface of the metal, preventing its oxidation. In some cases,
the flux melt serves as a heat exchange medium, which facilitates heating of the welding
joint.

Fluxes are classified according to the manufacturing method, purpose, chemical com-
position, etc. Based on the manufacturing method, fluxes are divided into fused and unfused.

Fused fluxes are produced by fusing the components of the charge in furnaces. Un-
melted particles of the flux charge are held together without fusion.

Text 2. Metals.

1.Read and translate the texts.

Ilpouumaiime u nepesedume mexcm.

Metals are a group of elements that share certain properties. They conduct heat and
electricity well, which is why cooking pans and electrical wires are made of metal. They are
also strong and can be shaped easily; this is why they are used to make structures such as
bridges. Although there are many similarities between metals, there are also differences that
determine how suitable a metal is for a particular use. Of the 109 elements known today, 87
are metals. They are rarely used in their pure state — they are usually mixed with other metals
or nonmetals to form combinations known as alloys.

2.Translate the names of metals
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Hepeeecmu HA36AHUA Memajlilos

Aluminium

l : /Cast Iron
B

Brass

Metal Sludge

Vocabulary
alloys CIUIaB; JINTATypa, IPHUMECh
although XOTsI, €CJI OBl TaXKe; HECMOTPS Ha TO, YTO
certain TOYHBIM, ONIPEICIEHHBIN
conduct (conducted, con- | MPOBOAUTE; CITYKUTh MPOBOTHUKOM
ducted)
electrical wires AIIEKTPOIPOBOIKA
electricity AIIEKTPUYECTBO
particular penkuii, o0cOOEHHBIN, crienn(pUIeCKui
property CBOWCTBO, KAYECTBO
pure YUCTBIN; OeCIPUMECHBIN
rarely pEeNKOo, HEYaCTO

shape (shaped, shaped)

npuaBath (OpMy; IeaaTh 10 KAKOMy-J1. 00pasiy

share (shared, shared)

JICIIUTh

similarity no1obue, CX0JICTBO

state COCTOSIHHE, TTOJIOKECHUE

structure CTPOEHHUE, CTPYKTYpa; KOHCTPYKIIUS, YCTPOHUCTBO
suitable TOJTHBIH, MTOAXOISAIIHI, IPUTOIHBIN, IPUMEHHUMBIH, CO-

OTBETCTBYIOIIUHI

use (used, used)

WCII0JIb30BATh, IPUMEHSITh, YIOTPEOISATh
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anioMUHUMA -
aluminium

6poHsa -
bronze
[bronz]

eneso -
iron
[‘aien]

KecTb -
tin
[tin]

sonoTvo -
gold
[gauld]

Kanum -
potassium
[p@’taesiom]

T Kanbumi -
N c,'z calcium
= ['kaelsiem]

2. Find in the text.

[zelj®'minieam]

nartyHb -
brass
[bra:s]

MarHuvm -
magnesium
[maeg'ni:ziem]

megp -
copper
['kopa]

HUKenb -
nickel
['nikl]

©onoso -
tin
[tin]

naaruHa -
platinum
['pleetineam]

PTYyTb -
mercury
['ma:kjori, 'ma:kjuri]

Haiioume 6 mexcme cneoyroue gpasol.

NN kA~ WLWDN =

OOk WN -

. OHHU peIKO UCTOB3YIOTCS B UUCTOM BUJIE.
. MeTamel — 3TO rpynmna 3JIEMEHTOB.

. Pa3Hple MeTasIbl UMEIOT MHOTO OOIIIEro

. OHH XOpOIIO MPOBOJAT TEIUIO U JIEKTPUUYECTBO.
. OHH KCTIONB3YIOTCS B CTPOUTENIBCTBE TAKUX COOPYKEHUM, KAK MOCTHI.
. OHH peKo UCIOIB3YIOTCS B YHCTOM BHJIE.

. They are rarely used in pure form.

. Metals are a group of elements.

. Different metals have much in common
. They conduct heat and electricity well.
. They are used in the construction of structures such as bridges.
. They are rarely used in pure form.

3. Find 10 words write and translate them.
Hauioume 10 cnos u 3anuwume ux.

W |S T E E L A I
N I C K E L H R
R B R A S S J @)
E R G O L D U N
E Y B R O N Z E

29

cBuHely -
lead
[led]

cepebpo -
silver
['silva]

cranb -
steel
[sti:l]

TUTaH -
titanium
[ti"teiniam, tai'te 1 niam]

UMHK -
zinc
[zink]

UMPKOHUNA -
zirconium
[z3:'k@uniam]

HYryH -
cast iron
['ka:st,aien]
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4. Translate the words. Find translation in right column.
llepeseoume cnosa. Hatioume nepesoo 6 npagoti KojoHKe.

1. workpiece metal 1. mpricaIOuHbIN MaTepHa
2. refractory 2. MeTaJlI 111Ba

3. electrode metal 3. MeTal1 MPOBOJIOKH

4. base metal 4. HeTUTaBAILIMNACS METaJUI
5. metal to be welded 5. TUIABSIIHANCS METAILT

6. molten metal 6. OCHOBHO# MeTasul

7. weld metal 7. TYTOTUTAaBKAA METAJLT

8. wire metal 8. HATUTABJICHHBIA METaJLT
9. filler metal 9. pacriaBICHHBIA METAJLT
10. consumable metal 10. MeTai1, KOTOPBIN HAJI0 CBAPUTH
11. deposited metal 11. MeTast a5ekTpoaa

12. protected metal 12. cBapuBaeMbIN METaJLT
13. non-consumable metal 13. 3ammneHHbIM METAILI

14. merant neranu

5. Read the grammar rule and use it with new words (nouns).
IIpouumaiime npasuio epammamuru U UCNOAL3YUME €20 C HOBLIMU CA08AMU (CYUeCEU-
MeIbHbLIMU).

MUCH, MANY (ITPABUJIA YIIOTPEBJIEHUA)

1. Much ucnionb3yercs ¢ HeUCYHCISIEMBIME CYIIECTBUTEIHHBIMHU.

2. Much ucnionb3yeTcsi B BONPOCHTEIBHBIX M OTPUIIATEIBHBIX MPEIOKECHUSX.

3. Many HCIIOJIB3YCTCA C NCHUCIIACMBIMU CYIICCTBUTCIIbHBIMHA BO MHOKCCTBCHHOM YHCJIC.
4. Many ucnonbs3yeTcsi B BOIPOCUTENBHBIX U OTPUIIATEIBHBIX MPEAJIOKCHUSX.

5. B pa3roBopHOM aHTJIUICKOM JIFOJIA HE YaCTO UCIIONB3YIOT "many" unu "much" B yTBep-
IMTEIbHBIX TpetokeHusx. Kak npasuito, onu roBopst a lot of wu lots of.
Heuncuunciasiemblie CYIIECTBUTCIBHBLIC — OTO CJIOBA, 0603Haqa}onme MaTcpualibl, JKUIKO-
CTH, a6CTpaKTHLIe IMOHATH:A, KOTOPBIC HC MOTYT 6I>ITI> noACJIICHBI HA COCTABJJIAIOLINUC.
Hampumep: "onoBo", "natyns", "301m0t0". OOpaTuTe BHUMaHNUE HA PA3HUILY B TIPEIJIOKE-
HUAX:

How much luggage are you going to take?

How many suitcases are you going to take?

There isn't much traffic on the road.

There aren't many cars on the road.

Much u many ucnons3yrores ¢ "too", "so", and "as": so much / so many (tak mHorue), as
much ... as / as many ... as (crospko, CkoJIbKO), t00 much / too many (ciuiikoM MHOTO).

Reading
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Text 3. Properties of metals

What properties of metals determine the characteristics of products made from these
materials? There are several types of such properties: physical, mechanical, chemical, elec-
trical, technological, characteristic and operational. Let's look at everything in more detail.

All metals that exist in nature and are synthesized are characterized by the following
specific properties:

Shine caused by the reflection of light rays from a smooth surface. But some non-
metals, for example, carbon and nitrogen, also have it. The shine is lost when in powder
form.

The special structure of the atom. The atomic radius is significant; the last layer con-
tains from one to three electrons.

High electrical conductivity. This characteristic of a metal is many times greater than
that of non-metals, which conduct current much worse.

Possibility of processing. It is achieved thanks to plasticity - the ability to change
shape under certain influences.

High density. Because of it, metals usually weigh more than non-metals.

A significant melting point at which substances pass into liquid form,

In chemistry, metals are usually defined as reducing agents.

Text 3. Mechanical and chemical properties of carbon steel

BbINOJHUTH NIEPEeBO TEKCTA

Mexanuyeckue

[Toka3pIBatoT, Kakue BapuaHThl 0OpaOOTKM MOKHO BBIOMpPATh U TJ€ UCIOJIb30BATh.
EcTh HECKONBKO OCHOBHBIX IAPAMETPOB:

[Ipounocts. [Ioka3bIBaeT, KaKyr0 Harpy3Ky MOXKHO IPUKIAABIBATh K JIETAJIH, ITOKA HE
MOSIBATCS IEPBbIC NMPU3HAKK paspylieHus. [ kakaod Mapku maTepuana yKas3bIBacTCs
ATOT IapaMeTp, a TAKXKe MPeaes TEKYYECTH.

IIpenen mpodyHOCTH. YKa3blBaeT Ha 3aIIMILEHHOCTh MAaTepHUala OT MEXaHUYECKOIo
HaIPsKECHUS.

[Ipenen Texyuectu. JlaeT npeacTaBiIeHuE O pacTAriBaéMOCTH MaTepraia. ITo IOMO-
raeT IOHUMAaTh, HACKOJIBKO CHUJIBHO MOXKHO PacTsSHYTh MaTepuasl 10 MOMEHTA, IOKa IIpo-
necc Oyzner npoAoKaThes, Aake KOrla Harpy3Ka nepecTaHeT MPUKIIaabIBaThCS.

[TnactTuunocts. UTOOB MaTepHrasl MOKHO OBLIO MCIOJIB30BATh B U3TOTOBJICHUH Pa3-
JUYHBIX THIIOB JIETAJICd M 3aroTOBOK. Takas XapakTEpUCTHUKA MOMOTAET ChIPbIO MEHSTH
(dbopMy, IPONHUCHIBAETCS, YTOOBI OMPEACIUTh MapaMeTpbl OTHOCUTEIBLHOTO yIiia u3ruda u
YAJIMHEHUS.

Y napnas BsA3K0oCTh. HanpsiMyro cBsi3aHa ¢ IpenesiaMmy JMHAMAYEeCKUX Harpy3ok. Xa-
PAKTEPHUCTUKA YKA3bIBAET, HACKOJIBKO CUJIBHBIN YZap CMOKET BBIJIEPKATh TOTOBOE U3/IEIIHE
WJIM 3arOTOBKA, MPEKJIE YEM HAYHET OKOHYATEIIBHO Pa3pylIaThCs.

TBepaocTs. I1oka3pIBaeT MpeaeapHy0 Harpy3Ky I10 IUIOIIAANA 10 MOMEHTA BO3HUK-
HOBEHMS BIABJIMBaHUA. MOXET ONpenessIThCA pa3HbIMM METONAMH, KaKk bpuHeisd, Tak u
Bukkepca.

duznueckue
[TapameTpbl AarOT NOHATH, BO3MOXKHO JIM MPUMEHEHUE CTAIN B CTPOUTEIBCTBE WU
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Ppa3INIHbIX o01acTax IMPOMBIIIJIICHHOCTH. Ecth TPU 3HAYUMBIX HCHTPAJIbHBIX ITOKA3aTCJIA:

[InotHOCTh. B Xapakrepuctuke 3amugpoBaHO, Kakas mMacca CTalld COJEPKHUTCS B
yKa3aHHOM o0beMe. UeM BblIllle MPOYHOCTh, TeM OO0JIbIIE 3alIUIIEHHOCTh OT JedhopMaliuii,
CUJIBHOTO JIABJICHHS U APYTUX NOTEHIUAIbHBIX YIPO3.

TemnonpoBoaHocTs. [lapamerp naeT npeacTaBieHre, HACKOIBKO OBICTPO TEILIO Tie-
penaercs 1o 3arotoBke. [lapamerp oueHb BaKeH ISl POMBIIUICHHOCTH, K IPUMEpPY, MPU
M3TOTOBIICHUU PAJIMATOPOB WK TPYO AJI TEIIoTpacc.

OnexkTponpoBoAHOCTh. [103BOJISIET OLICHUTH O€30M1aCHOCTH IPUMEHEHUSI MaTeprana B
MECTax, IJle €CTh PUCK yaapa TokoM. Takxke cruiaB MOXXKHO BbIOpaTh M ISl YCTAHOBKHU B
cdepax, riae UIMEIOT 3HaU€HUE €r0 MPOBOJHUKOBBIC XapaKTEPUCTHKHU.

XuMu4YecKue

Becbh HaboOp mapamMeTpoB JaeT NpeCTaBIEHUE O TOM, KaK MOBEAET ce0sl Marepuai B
pPa3HBIX TEMIIEpATypax WM CpeAax ¢ pa3HOM CTENEHBI arpeCCUBHOCTU. ECTh "eTsIpe oc-
HOBHBIX I1apaMerpa:

Oxucnssemocts. [Iporiecc OKUCIEHUS BBI3BIBAETCSA KOHTAKTOM METaula C KHCIOpO-
JIOM, MOYKET CTUMYJIMPOBATHCA yBEIWYCHUEM TeMIleparypbl. Ha ypoBeHb OKHUCIAEMOCTH
BIIMSIET COZIEP KaHUE YIJIEpoJia U Cpena, B KOTOPOH HCIOJIb3yroTCs u3aenus. Yem Oosnblie
M0JIBEPKEHHOCTh OKHUCIIEHUIO, TEM OBICTpEE Ha OBEPXHOCTHU MOSBUTCS PrKaBUMHA.

3aIHIIEHHOCTh OT KOPPO3UH. Y Ka3bIBAETCs IS pa3HbIX cpell. MOKET MEHAThCS IPU
WCIIOJIb30BAaHNU HA OTKPBITOM BO3JYX€E, a TAK)KE NP KOHTAKTE C BOJIOM MU ITOYBOM.

JKapocrorikocts. [IoMoraer noHsaTh, Ipy KAKOM HArpeBe Ha METAIIE HAYMHAET I10-
CTEIIEHHO Pa3BUBATHCSA KOPPO3UsA. XapaKTEPUCTUKA HAIIPSIMYIO CBSI3aHA C OKUCIISIEMOCTBIO.

Kapormpounocts. OT )KapOCTOMKOCTH OTIMYAETCSA TEM, YTO 3aTPAruBacT HE KOPPO-
3UHMHYIO CTOMKOCTbD M 3alIUTy OT OKAJIUHBI, & CaMy MIPOYHOCTh. 3JHAHWE MapaMETPOB MTOMO-
KET BaM TOHSITh, 10 KAKOW TEMIIEpaTyphl HArpeeTcs 3ar0TOBKA, MPEX/IE YEM €€ MOXKHO Oy-
JET CIIOMaTh WK 1e(pOpMUpPOBATH.

TexHonoruyeckue

[Toka3pIBalOT BO3MOXKHOCTh OOPAOOTKH C MPUMEHEHUEM PAa3JIMYHBIX TEXHOJOTHUH.
IlenTpanpHbIe MapaMETpPHL:

KoBkocTs. Uem oHa BbIIIIE, TEM OBICTpEE MOXKHO OYyIeT MpUIaTh GOpMY MOCTOSHHBIM
BHEIIHUM MEXaHUYECKUM BO3/ICHCTBUEM.

Kunkorekyuyects. Eciin 3TOT mapamMeTp HaxoAUTCS Ha BBICOKOM YPOBHE, pacIijiaB-
JICHHBIN MaTeprain CMOKET Jy4llle 3aMOJHSTh TyCTOTHI.

CapuBaemocTb. [lomoraer coeAMHATH pa3IuyHbIe 3ar0TOBKU MEX1y co0oi. OTiu-
YaeTcs Kak B 3aBUCUMOCTHU OT THUIIA UCTIOJIb30BAaHHOM CBApKHU, TaK U CAMOT'0 CILJIaBa.

Oo6pabateiBaeMoCTh pe3anueM. CTaiab MOKHO 0OpabaThiBaTh pa3HbIMU BUJAMU pe-
KYIIUX UHCTPYMEHTOB JJI CO3JaHMsI METAJUIONPOKATA U IeTalled ¢ pa3HbIMU TapaMeTpaMu
1 00J1aCThIO PUMEHEHHS.

Reading

Text 4. Mechanical and chemical properties of stainless steel

Stainless steel is steel that has been alloyed with chromium to improve corrosion re-
sistance. The chromium content significantly changes the technological properties of the

alloy.
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Alloys of iron with chromium and nickel, in which the latter is more than 50%, are
called superalloys. They are used in highly aggressive environments where long-term dura-
bility is required and accidents are strictly unacceptable - for example, jet engines, gas tur-
bines.

The basis of a stainless alloy is iron (Fe), carbon (C), chromium (Cr), however there
are other additives that affect the characteristics of the final product:

Nickel (Ni), in addition to improving anti-corrosion properties, increases heat re-
sistance;

copper (Cu, 0.2-0.4%) increases resistance to atmospheric corrosion;

niobium (Nb) together with molybdenum (Mo) raise the operating temperature of the
alloy;

cobalt (Co) extends service life by reducing wear.

Reading

Text 5. Mechanical and chemical properties of aluminum.

Aluminum (Al) from the Latin Aluminum is a light paramagnetic metal, silver-white
in color, density 2712 kg/m?, easy to form, cast and machine. A metal with increased thermal
and electrical conductivity, and resistance to corrosion, due to the formation of an oxide
protective film of A1203. The melting point of technical aluminum is 658°C, with increased
purity 660°C. Resistance of cast aluminum is 10-12 kg/mm?, deformable 18-25 kg/mm?,
alloys 38-42 kg/mm?. The plasticity of technical aluminum is 35%, pure aluminum is 50%.
Rolled products with increased electrical conductivity 37-106 cm/m, thermal conductivity
203.5 W/(m-K), and increased light reflectivity.

Mass fraction of elements in aluminum alloys

Duralumin - duralumin, duralumin, from the name of the German city where indus-
trial production of the alloy began. Aluminum alloy (base) with copper (Cu: 2.2-5.2%),
magnesium (Mg: 0.2-2.7%) manganese (Mn: 0.2-1%). Subject to hardening and aging, often
clad with aluminum. It is a structural material for aviation and transport engineering.

Silumin - light casting alloys of aluminum (base) with silicon (Si: 4-13%), sometimes
up to 23% and some other elements: Cu, Mn, Mg, Zn, Ti, Be). They produce parts of com-
plex configurations, mainly in the automotive and aircraft industries.

Magnalia are alloys of aluminum (base) with magnesium (Mg: 1-13%) and other el-
ements that have high corrosion resistance, good weldability, and high ductility. They pro-
duce shaped castings (casting magnalia), sheets, wire, rivets, etc. (deformable magnalia).

Physical properties of aluminum. Density - 2.7 g/cm?, melting point - about 658-660
°C, specific heat of fusion - 390 kJ/kg, boiling point - 2500 °C, specific heat of evaporation
- 10.53 MJ/kg, temporary resistance of cast aluminum - 10...12 kg/mm?, deformable - 18...25
kg/mm?, alloys - 38...42 kg/mm?.

OTBeTHTH HA BONIPOCHI:

1. Describe the features of the metallic type of bond and the basic properties of metals.
3

2.What standard characteristics of mechanical properties evaluate the strength of met-
als and alloys? How are these characteristics determined?

3. Draw a phase diagram of iron - iron carbide, indicate the structural components in
all areas of the diagram, describe the transformations and construct a cooling curve (using
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the phase rule) for an alloy containing 4.8% C. What is the structure of this alloy at room
temperature and how is it called an alloy?

4.Using the iron-cementite state diagram, set the temperature of complete and incom-
plete annealing and normalization for 2Cb steel. Characterize these heat treatment regimes
and describe the structure and properties of steel.

5. Why is steel with the original structure of granular pearlite used to make tools? As
a result of what heat treatment can this structure be obtained? Give a specific mode for any
tool steel.

6. Chemical and physical properties of metals.

7. Mechanical properties of metals: strength, ductility, hardness.

Tema 1.3. CBapouHOe NPOU3BOICTBO

Lead-in

You already know what kind of training you should go through to become welder.
Among other things, a welder should know about processes which are similar to welding.
Look through the vocabulary and the text below and say what the main difference between
welding and related metal joining processes is.

Reading

Text 1. Introduction to Welding Processes & Equipment

Among the first things a new welder needs to understand, is what the different kinds
of welding processes and equipment are, and their application. A quick rundown:

Terms:

Soldering: Bonding by melting a soft metal to the surface of pieces to be joined. Low
temperature. Good for joining dissimilar materials. Most common solders are lead-tin al-
loys.

Tinning: A soldering process, where the surface of a metal is coated with solder.

Leading: A form of soldering, solder is used to fill in the surface of metal. Brazing:
Similar to soldering, but uses a higher temperature to fuse the filler metal to the work pieces.
Stronger bond. (Includes "Silver Soldering") Work heated to pre-melt temperatures.

Welding: Joining 2 similar work pieces by melting them together, usually with an
additional filler rod of some sort to take up space. Materials must be similar.

Cutting: Work is heated to melting point and beyond, and "cut" by oxidizing metal.
(Literally burning it away).

Shield: A barrier to keep oxygen away from heated work to prevent oxidation. In-
cludes chemical coatings called flux (liquids, pastes, solids, which may be vaporized into a
barrier gas when heated), and inert gasses. Oxidation of the surfaces will prevent proper
bonding of the metals.

Gas Welding
Uses Flame from burning gas to create welding heat.
Propane torch: (Soldering, heating) Good for sweating pipes, starting fires, and spend-
Ing hours trying to heat frozen bolts, while the surrounding metal gets just as hot.
Oxyacetylene torch: (Cutting, welding, brazing, soldering, leading) Most universal
and useful welding tool. (Uses Acetylene gas and Oxygen for hot flame) With the right bits,
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rod, and technique, you can weld almost anything. Good for cutting anything from sheet
metal to the turret off a tank, lead filling, brazing (a sort of hard soldering process) welding
plate, welding sheet metal, welding aluminium, heating frozen bolts, or alternately cutting
them off, drilling holes in plate, welding cast iron, shrinking and forming steel, and can
double as a flame thrower in a pinch. Drawbacks are: Overheating of some types of work,
harder to control quality of some processes.

Oxy-propane: (Soldering, brazing, heating) A cheap compromise between low cost
and portable propane, and Oxy-Acetylene. Better than the former, not as good as the latter.

Arc welding

Uses an electric arc to create welding heat.

Basic AC & DC arc welders (AC is cheaper) Uses flux coated steel (or other) rods of
various types for different jobs. Makes some of the best welds on heavy gauge steels and
cast iron. Cutting rods can make clean holes through thick stock, and are about the only
thing which can cut Kryptonite bike locks. Very difficult to weld thin metals. You can also
get a carbon arc torch to use on an arc welder to braze. Eastwood's "stitch” welder is a
gimmick used on an arc welder to buzz the rod in and out, which may help on thinner stock.
(learning how to weld better, or going to a different process is usually a better idea.)

MIG (Metal Inert Gas): A DC arc welding process which uses filler metal fed in the
form of a spool of thin wire, shielded by flow of inert gas (He, Argon) instead of flux used
in Arc. Very fast, much easier than Arc Welding, with less heat buildup. Very good for sheet
metal, due to minimal heat distortion. Harder to weld thick stock, as welds are weaker due
to poorer penetration. The modern choice for steel body work, it can also be used for Alu-
minium with Argon as the shield gas.

TIG (Tungsten Inert Gas): A high frequency AC arc process which uses a tungsten
electrode shielded by an inert gas to create a fine, controllable torch. Uses a separate filler
rod, as in Oxy-Acetylene welding. Capable of welding very thin metals. About the best
process for Aluminium, Stainless steel, and other exotic stuff.

Resistance welding: includes spot welding: Uses the heat generated by electricity
flowing through work to melt and fuse. i.e.- put an electrode on either side of 2 overlapped
sheets of steel, turn on power. Metal in between heats up, and melts together. An old favorite
for assembling car bodies.

Plasma Cutters: Not a welder, but related. A high voltage arc is used to superheat and
ionize a stream of air to the "plasma” state. The stream of plasma makes a rapid, clean,
narrow cut with minimal heating of the work piece.

After-reading activity

Answer the following questions:

1. What is the main difference between soldering and brazing?

2. What is used by welders to prevent oxidation?

3. What makes soldering advantageous before welding?

4. What welding processes are suitable for welding thin/thick metal plates?
5. What makes plasma cutting better than gas cutting?

Find the English equivalents for the following words and word combinations:
MCTOYHHMK TEIUIa, PACIUIaBICHHBINA METaJlI, HEOOXOIUMBII pa3Mep, CBApHOU III0B, HE Harpe-

TBIA METAJIJ1, MEXaHUYECKHE CBOMCTBA, MAKCUMYM TEMIIEPATYPBI, 3aLIUIIATH TIOBEPXHOCTH,
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OBICTPOE OXJIAXKICHUE, OCYIIECTBIISITh KOHTPOJIb, IIPENSTCTBOBATH OKUCIICHUIO, BCTYIIATh B
XUMHUYECKYIO pPeaKiuio, TepMooOpaboTka, 60MOapIupoBKa 3JIEKTPOHAMH, 30HA TEPMHUYE-
CKOTO [TerIoBoOro| Bo3/IeicTBuS, 00111ast ToTpedsieMast SHEpTHs.

Text 2. Types of welding

1.Read and translate the texts and match the titles to the texts.
Yumamo u nepe@odumb meKkcmsl u n0006pamb 3A20J106KU K meKkcmam.
1.Shielded Metal Arc welding

2.Submerged Arc welding

3.Gas-Metal Arc welding

4.Non-consumable Electrode Arc welding

1. As a non-consumable electrodes tungsten or carbon electrodes can be used. In gas-
tungsten arc welding a tungsten electrode is used in place of the metal electrode used in
shielded metal-arc welding. A chemically inert gas, such as argon, helium, or carbon dioxide
Is used to shield the metal from oxidation. The heat from the arc formed between the elec-
trode and the metal melts the edges of the metal. Metal for the weld may be added by placing
a bare wire in the arc or the point of the weld. This process can be used with nearly all metals
and produces a high-quality weld. However, the rate of welding is considerably slower than
in other processes.

2. In shielded metal-arc welding, a metallic electrode, which conducts electricity, is
coated with flux and connected to a source of electric current. The metal to be welded is
connected to the other end of the same source of current. An electric arc is formed by touch-
ing the tip of the electrode to the metal and then drawing it away. The intense heat of the arc
melts both parts to be welded and the point of the metal electrode, which supplies filler metal
for the weld. This process is used mainly for welding steels.

3. In gas-metal welding, a bare electrode is shielded from the air by surrounding it
with argon or carbon dioxide gas and sometimes by coating the electrode with flux. The
electrode is fed into the electric arc, and melts off in droplets that enter the liquid metal of
the weld seam. Most metals can be joined by this process.

4. Submerged-arc welding is similar to gas-metal arc welding, but in this process no
gas is used to shield the weld. Instead of that, the arc and tip of the wire are submerged
beneath a layer of granular, fusible material that covers the weld seam. This process is also
called electro slag welding. It is very efficient but can be used only with steels.

Vocabulary
tungsten electrodes BOJIb()PAMOBBIC DIICKTPOIBI
droplet Karuis
carbon dioxide YTJICKUCIIBIN Ta3
laver cioi
weld seam CBapHOM I0B
semi-automatic MOJTyaBTOMATUYECKUIN
to submerge TIOTPYKaTh
liquid metal KUIKANA MeTajl

2. Answer the questions.
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Omeemvme Ha 60Nnpocol
1. What is the difference between the arc welding and non-consumable electrode arc

welding?

2. What are the disadvantages of the non-consumable electrode arc welding?
3. How is electrode protected from the air in gas-metal arc welding?
4. What is submerged arc welding?

3. Find in the text.

Haiioume 6 mexcme

. BOJIb()paMOBBI NEKTPO.

. AHEPTHBIU Ia3

. OKUCJICHHE

. BBICOKOKa4E€CTBEHHBIN CBAPOYHBIN IIOB

. CKOPOCTb CBapKu

. ApTOH, TEIUH, YIIIEKUCIBIN Ta3

. JKUJKUHA METAILI

. CTIOM TUIaBKOTO MaTepuasa B BUJIE TPaHyI
. JINCTOBOM METaJII

10. momyaBTOMaTUYECKUE CBAPOYHBIE CTAHKH
4. Translate into Russian.

llepeseoume na pycckuii A3viK

1. In resistance welding, heat is obtained from the resistance of metal to the flow of

O 001N DNk~ W —

an electric current.

2. The heat from the arc melts the edges of the metal.
3. A bare electrode is shielded from the air by surrounding it with argon or carbon

dioxide gas.

4. Submerged-arc welding is similar to gas-metal arc welding.
5. Electrodes are clamped on each side of the parts to be welded.
6. Resistance causes heat, which melts the metals and creates.

5. Read the grammar table and use it by the translation of the following text.
Ilpouumaiime mabauyy epammamuKky u UCNOIb3YIUMe ee NPU nepesooe Ciedyioue2o

mekcma.

BUJIO-BPEMEHHBIE ®OPMBbI I'JIATOJIA B JEMCTBUTEJIBHOM 3A-

JIOT'E
PERFECT PRO-
ASPECT SIMPLE PROGRESSIVE PERFECT GRESSIVE
A common A process priority Priority+process
aspect
MEANING Sience what time? How
When? At what time? By what time? long? .
Usually,
ofien, ol- Now, never, just
: : ways, sel- | now, at the mo- ;  JUSL Since 3 p.m., for a
Period of time already, not...yet, .
dom, every ment time, for a month...
by 3 p.m.
day (week,
month, year)
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+ V, Vs Amls +Ving Have Has + Ved, Have Has +been+Ving
Are V3
Pre- L7 Do, does..VV | inversion inversion inversion
sent . Have
Do, Am, is, ’ Have,
i does+not+V | are+not+Ving ?/zve+hat+not+Ved, has+not+been+Ving

Yesterday, Yesterday at 3

last week p.m., yesterday Yesterday by 3 Yesterday sinse 3 p.m.,

Period of time (month, from 6 till 7, p.m., before some " S
S or some time in
year), long when you time in the past...
ago came...
+ | Ved, V2 Was Were+ Ving Had+VedVs | Had+been+Ving
? Did...V inversion inversion inversion
Past Was
- Did+not+V ' . Had+not+Ved, V3 | Had+not+been+Ving
were+not+Ving

Tomorrow, Tomorrow at 3

nextweek | p.m., tomorrow | 1omOrrowbys3

Period of time p.m., by some time | Tomorrow

(month, from 6 till 7, '
in the future
year) when you come
+ | will+v Will+be+Ving a"”ha"e*\’ed’ Will+ have+been+Ving
fuure ? | inversion inversion inversion inversion
. Won t +have+Ved, | Won't
- | Won t+V Won t+be+Ving Vs +have+been+Ving

Metals and man

For many centuries metals have served man helping him to conquer nature, to create
useful machines and mechanisms. The world of metals is rich and interesting. Among metals
are the old friends of a man: iron (Fe), cooper (Cu), lead (Pb), mercury (Hg), gold (Au),
silver (AQ), tin (Sn). At present out of 104 elements of the Mendeleyev Periodic Table about
80 are metals. Metals have found wide application because they possess properties which
made them so useful: for example, they combine high strength and plasticity. Some other
materials, stone for example, possess strength, but are brittle. Rubber is highly plastic, but
it is not strong.

Ancient Romans knew only 8 metals: gold, silver, copper, tin, lead, mercury, anti-
mony, iron. In 1763 the great scientist Lomonosov knew only 6 metals: gold, silver, copper,
tin, lead, iron. He excluded antimony and mercury from the list of metals because of their
bad so ductility (forgeability) as ductility to be the main characteristic of metals. In 1869
Mendeleyev discovered this Periodic System, 50 metals being know by that time.

The first scientific definition of metal was given by M.V. Lomonosov in his book
“The first foundation of metallurgy and mining” (IlepBbie OCHOBaHUS METAJUTYPTrUU U PYy/-
Heix gem) in 1763. He wrote: “Metals are light colour bodies which can be forged”
(MeTasmibl — cBeTIIBIE TEJIa KOTOpBIe KOBaTh MOXHO). This definition does not lose its scien-
tific significance even now. It comprises the two main characteristics of metal: plasticity
and metallic luster.

Besides, metals possess high electrical conductivity and heat conductivity.In engi-
neering metals are defined as substances possessing the following properties: metallic luster,
plasticity (ductility), high electric conductivity which rises with the decrease temperature.
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Text 3. Kinds of welding.

1.Read and translate the texts.

Ilpouumaiime u nepesedume mexcm.

Gas Welding.

Gas welding is a non-pressure process using heat from a gas flame. The flame is ap-
plied directly to the metal edges to be joined and simultaneously to a filler metal in the form
of wire or rod, called the welding rod, which is melted to the joint. Gas welding has the
advantage of using equipment that is portable and does not require an electric power source.
The surfaces to be welded and the welding rod are coated with flux, a fusible material that
shields the material from air, which would result in a defective weld.

2. Learn the following diagram of the gas welding process, translate the words

M3yyume nudce npeocmasnieHuylo cxemy Hpoyecca 2a3080U C8ApKU, nepeseoume
crnoea

Arc Welding

Arc-welding is the most important welding process for joining steels. It requires a
continuous supply of either direct or alternating electrical current. This current is used to
create an electric arc, which generates enough heat to melt metal and create a weld.

Arc welding has several advantages over other welding methods. Arc welding is faster
because the concentration of heat is high. Also, fluxes are not necessary in certain methods
of arc welding. The most widely used arc-welding processes are shielded metal arc, gas-
tungsten arc, gas- metal arc, and submerged arc.

3.Learn below the diagram of the arc welding process, translate the words. X3zyuume
HUdICe NPeOdCMABIeHHYI0 CXemy npoyecca 0y2080l Ceapku, nepeseoume ciosd

Hanpasnetive caapku

CepaeuHmk anekTpoaa

3awwTHan atmocdepa

Vocabulary
flame iams
edge Kpaii
simultaneously OJTHOBPEMEHHO
filler HAIOJHHUTEIIb
wire IIPOBOJIOKA
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rod pYT, CTEPKECHD
to melt ITaBUTH(CH)

joint COEIUHEHUE, CTBIK
coated HOKPBITHIIN

2. Answer the questions.

Omeemvme Ha 60Nnpocsl

1. What do the welding processes of today include?

2. What are the principles of gas welding?

3. What kinds of welding can be used for joining steels?
4. What does arc welding require?

3. Find in the text.

Haiioume 6 mexcme cneoyiowue gpasni

. IIpOLIECC CBapKHU

. HMCIOIIIECCA 060py110BaHI/Ie

. CBAPOYHBIN JIEKTPOJ

. TUNTABKUI MaTepuai

. HCIIPCPBIBHAA IMOoAa4Ya 3JICKTPHUICCKOI'0 TOKa
. JJICKTpHUYCCKas ayra

. HICTOYHHUK 3JICKTPUICCKOT'O TOKA

. welding process

. existing equipment

. welding electrode

. fusible material

. continuous supply of electric current
. electric arc

. the source of electric current

~NOoO OT A, WNEFEP NSO WN PP

4. Find 9 words and write them.

Havioume 9 crnos u zanuwume ux.
Flameedgesimultaneouslyfillerwirerodmeltjointcoated

IHoxkpriHHOE coeqnHeHne melt 3aroTroBKu /151 MIPOBOJIOKH 3aNI0JTHUTENSI Kpast

IJIaME€HHA OTHOBPEMECHHO

text.

5. Read in the text.

Bcmasvme nponywennvlie croea us mexcma
1. ...to melt metal and create a weld.

2. ...advantages over other welding methods.
3. ...using heat from a gas flame.

1. ... pacluIaBUTH MeTAJI U CO31aTh CBAPHOII LIOB.

2. ... IpeuMYylIecTBA Mepea APYrUMHA MEeTOIaMH CBAPKH.
3. ... HCITOJIB3YH TECILIO Ira30BOIo IJIaMEHH.

6. Read the grammar rule and find the examples of Degrees of Comparison in the
Ilpouumaiime npasuio epammamuxy u Hauoume 8 mexKcme npumepsvl cmeneHell
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CDABHERUAL.

Reading

Text 3. Characteristics of the Principal Welding Processes

Welding is the process of joining together pieces of metal or metallic parts by bringing
them into intimate proximity and heating the places of contact to a state of fusion or plastic-
ity. This leads to interpenetration of the atoms of the metals in the weld zone, and a strong
inseparable joint is formed after the metals have cooled.

Welding finds widespread application in almost all branches of industry and construc-
tion. Welding is extensively employed in the fabrication and erection of steel structures in
industrial construction and civil engineering (frames of industrial buildings, bridges, etc.),
vessels of welded- plate construction (steel reservoirs, pipelines, etc.) and concrete rein-
forcement.

Welding processes may be classified according to the source of energy employed for
heating the metals and the state of the metal at the place being welded. A master chart of the
principal welding processes is shown on the next page.

In fusion welding the welding area is heated by a concentrated source of heat to a
molten state and filler metal must be added to the weld. In accordance with the method
applied for feeding the filler metal to the weld, welding procedures are classified as manual,
semi-automatic or automatic welding.

Pressure welding processes involve the heating of the metallic parts only to a plastic
or lightly fused state and forcing them together with external pressure. Pressure welding
processes are applied to metals which are capable of being brought to a plastic state by
heating or due to the action of external forces. It has been established that in this process the
most weldable metals prove to be those metals which have higher thermal conductivity.
Such metals more rapidly dissipate heat from the weld zone and do not allow an excessively
high temperature to be concentrated in a small area (the latter may lead to considerable
internal stress).

The quality of the joint obtained in pressure welding depends to a great extent upon
the magnitude of the applied pressure and the temperature to which the metal is heated at
the moment of welding. The higher this temperature, the less unit pressure will be required
to produce the weld. Proper cleaning of the surface to be joined is one of the main conditions
for obtaining high-quality welds in pressure-welding procedures.

After-reading activity

Find equivalents in the text for the following word combinations:

Welding is widely used, welded area, disperse heat, parts made of steel, designing
and producing metal structures, pressing together.

Translate the following sentences from Russian into English using the information
from the text:

1. B3auMONIpOHMKHOBEHHUE aTOMOB METAJNTMUECKUX HM3JCJIMH 1Mo AEHCTBUEM BBICO-
KO TeMIIepaTyphl U JaBJICHUS IPUBOJIUT K 0OPa30BaHUIO CBAPHOTO COCTMHCHMUS.

2. CBapka HaxOJUT IMUPOKOE MPUMEHEHHE BO BCEX OTPACIISIX MPOMBIIUICHHOCTH U B
CTpOHTeHBCTBe.

3. IIpu cBapke AaBlIeHUEM JIy4llle CBAPUBAIOTCS METAJIBI C OOJIBIICH TEIIONMPOBO/I-
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HOCTBIO, @ HEOOXOJUMBIM YCIIOBHUEM MOTYUYCHHS BBICOKOKAYECTBEHHOTO COESTMHEHHUSI SIBJISI-
€TCs NPEABAPUTEINIbHAS OYUCTKA CBAPUBAEMBIX ITOBEPXHOCTEMN.

4. Ilpu cBapke IUIaBJIEHUEM HCIIOJIb3YETCS IPUCATOUHBIN METAII, 110a4a KOTOPOro
MOKET OCYILECTBIISATHCS ABTOMATHYECKH.

5. UeM HMXke TemmepaTypa HarpeBa MeTajla, TEM BbILLIE HEOOX0UMOE JUIsl TIOTyye-
HUS COCIMHEHHUS 1aBIICHNUE.

6. M3rotoBneHne 1 MOHTaX CTaJbHBIX KOHCTPYKIUI HEBO3MOKHBI 0€3 MPUMEHEHUS
CBapKHU.

7. CBapka IUPOKO MPUMEHSETCS] B CTPOUTEIBCTBE JJIsl CO3/1aHUs KapKaca 3JaHUil.

8. 1o Tumy momayu mprcagouYHOTO MaTepraia CBApOYHbIE MPOIIECCHI JENATCSA Ha pyd-
HBIE U MEXaHU3UPOBAHHBIE.

9. KoHneHTpanusi BBICOKMX TeMIepaTyp Ha MajblX ydacTkaxX (HEepaBHOMEPHOCTH
HarpeBa) MPUBOAUT K MOSIBJICHUIO BHYTPEHHETO HANPSKEHHS B METaILJIaX.

10. CpapuBaeMmbie JeTaiu JODKHBI HAXOIUTHCS B HEMOCPEICTBEHHOW OIMM30CTH

JpYT OT JApyTa.

Use the information of the Master Chart of welding processes above to complete
the following sentences:

1. The two basic welding processes are ... .

2. The fusion processes consist of ... .

3. Among these, arc welding can be accomplished ...

4. Arc welding with consumable electrodes includes the following types... .

5. Carbon arc welding, atomic hydrogen welding, inert gas tungsten arc welding
referto ... .

6. The pressure processes include ... .

7. Resistance welding is divided into three types ... .

Translate the following text from Russian into English:

CBapka — 3TO MPOILIEeCC MOIyUYeHHUsI Hepa3bEMHOTO COSAMHEHNS JeTalleil MaIlliH, KOH-
CTPYKIIUH ¥ COOPYKEHUN TTOCPEACTBOM MECTHOTO pa3orpesa (BILIOTH J0 MJIABJICHHUS), TIJIa-
CTHYECKOH Je(opMaIiy Uiy TPy COBMECTHOM JCHCTBHM TOTO M IPYrOro; CyTh CBapKH 3a-
KITFOYAEeTCsl B TAKOM B3aMMHOM TPOHUKHOBEHUH WITH COMMKEHNUN TTOBEPXHOCTEH CBaprBae-
MBIX TE€JI, IPH KOTOPOM B MECTE COCTUHEHUS HAYMHAIOT ACHCTBOBATH CHUJIBI MEKATOMHOTO
(MEXMOJNIEKYIISIPHOTO) clieryieHus. Pa3nuuaror cBapky IUIaBieHHeM (IyroBas, ra3oBas,
MJIa3MEHHAsI, DJIEKTPOHHOJIyYeBasi, Ja3epHasi) U CBAPKy AaBiIeHUEM (KOHTAaKTHAsl, KOHCH-
caTopHas, XOJOJHAas, YIbTPa3BYKOBas, TEpMOKOMIpeccuonHas, auddy3nonnas). Beidop
TOTO WJIM MHOTO CITOCO0A CBAPKH 3aBUCUT OT (PUBUKO-XUMUUYECKUX CBONCTB CBAPHUBAEMBIX
MaTepHasioB, YCIOBUHN MPOBEACHUS CBapKH, OT TOJIIUHBI COCIUHSIEMBIX JE€Talel U KOH-
CTPYKLIUHA COETMHEHUM.

Text 4. 1.Read and translate the texts.
Ilpouumaiime u nepesedume mexcm.
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1. Metal arc welding is a method of joining metals by heating, melting and fusing the

edges or surfaces together, no mechanical pressure being applied. Metal-arc welding is a
fusion welding process.
2. In metal-arc welding, the intense heat, required to
melt and fuse metal of the work to be welded, is cre-
ated by an electric arc. The arc is most widely used
source of electrical energy, and, therefore, heat energy
for fusion welding. By means of the arc the great
amount of electrical energy is transformed into heat
energy in a small space (zone).

3. The electric arc is a highly desirable source
of welding heat for a number of reasons. It has a very
high temperature — 6.000 — 10.0000FF. (according to
Fahrenheit) and is able to melt refractory metals and alloys having a very high melting point.
The electric arc is the highest concentration of electrical energy used in any industrial pro-
cess. This property permits (allows) it to produce a large amount of heat in the welding zone.

4. There are two simple ways of using the electric arc to provide welding heat. It can
be established (created) between two electrodes or it can be created between the electrode
and base metal to be welded. Of course, there are other ways of creating the arc.

5. The stability and other properties of the welding arc depend upon such factors as
the current and polarity, the temperature and length of the arc, the type of electrode to be
used and its flux coating, the metal to be welded and the type of the joint. Welding equip-
ment is also of great importance.

Vocabulary
welding equipment CBapOYHOE 000PYAOBAHUE
heating HarpeBaHue
melting TUTaBJICHUE
fusing IUTaBKa
electrical energy AJICKTPOIHEPIHSI
properties of metals CBOWCTBA METAJIOB
the temperature TeMIIepaTypa
industrial process IPOMBIIUICHHBIN TTPOIIeCC

2. Match the title to the text.
Conocmaebme 3020J1060K C MEKCMOoMm

1. History of arc welding.

2. Generators and transformers.

3. Welding materials.

4. The arc and its characteristics features.
5. Welding shop and its operation.

3. Match the title to each paragraph.

B mexcme 5 ab3aues. Kakue uz npusedenHulx 3a20/106K08 COOMBEMCMBYION KANCOOMY U3
ab3ayes:
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a. paKkTOpHI, BIUSIONIME HA KAYECTBO TYTH.
b. criocoOs1 00pa3oBaHUs AYTH.

d. xapakTepucTHKa JIyTH.

C. CBOMCTBA JYyTH.

€. Iyra — ICTOYHUK YHEPIHUH.

a. factors affecting the quality of the arc.
b. methods of arc formation.

d. characteristics of the arc.

c. properties of the arc.

e. the arc is a source of energy.

4.Read the grammar rule and find examples the text.
lIpouumaiime npasunio epammamuxy u Hauoume nNpuMepvl MexKcma.

IMPUYACTHUE U TEPYHJIUH B AHTIJINICKOM SI3BIKE

IIpuyacrTue — 310 HeNMMYHAas (hopMa aHTTUHCKOIO IJ1aroya, KoTopasi 001a1aeT CBOMCTBAMHU
rJiaroja, Hapeuus U IpuiiaraTesibHoOro.

AHIrIMiicKue MpuvacTusl IeNATca Ha nmpuyacTue Hactosimero Bpemenu (Participle 1) u npu-
yactue nporeamiero Bpemenu (Participle II).

[Ipuyactrie HacTOSALIEro BpeMeHU 0003HAYaEeT AEUCTBUE, MPOUCTEKAIOIIEE OJJHOBPEMEHHO
C IEMCTBUEM, BBIPAKEHHBIM CKa3yEMbIM:

Look at the man crossing the street.

B3riiiHu Ha yenoBeka, NepexXoAsIlero yIuiLy.

[TpuyacTre HaCcTOSIIIETO BpeMeHH 00pa3yeTcs P MOMOIIH OKOHYaHuS -INg:

to learn — learning

to speak — speaking

[TpruacTue HacTOSIIEr0 BpeMEHHU ynoTpedsiercs A1 00pa3oBaHMs IPOJOJIKEHHBIX Bpe-
MCH:

They are watching a new film now.

Ceifuac OHM CMOTPST HOBBIN (PHITBM.

They were watching a new film at that time last night.

OHU cMOTpeNU HOBBINM (PHIIBM B 3TO BpeMs BUepa BEYEPOM.

They will be watching a new film at this time tomorrow.

OnHu OyayT CMOTPETh HOBBIN (PUIIBM B 3TO BpEMSsI 3aBTpa.

HecMoTps Ha TO, 4TO ¥ TepyHIUA, U TPUYACTHE HACTOSIIETO BPEMEHU UMEIOT OKOHYAHUE -
INg 1 coBmaaaroT 1o GopMe, UX MOKHO PA3JIMIMTh MO OTTEHKY B 3HaYeHUU. [IpudacTue mo
CBOEMY CMBICTTY OJM>KE K IpUJIaraTeIbHOMY, a TePYHJIUN — K CYIIECTBUTEIILHOMY:

That man shouting at the policeman seems familiar. — o603Ha4YeHne TpU3HaKa — MpUYACTHE
ToT opyIIHii HA MTOJMLIENCKOTO YETIOBEK KaXKETCsI MHE 3HAKOMBIM.

Shouting will not do any good. — 0603HaueHne HEKOETO AEHCTBYIOIIETO JIMIA HITH TPE/I-
M€Ta — FEPYHIUN

Kpuku neny He nomoryr.

[IpuyacTre mpomreaero BpeMeH! — 3TO TOKE HEeJTUYHasi popMa TI1arosia, Tak:ke NMero-
11asi CBOMCTBA IJ1aroJjia, NpujaraTeJbHoro u Hapeuns. Ho B oTiinume ot npuyacTusi HaCTo-
AIEr0 BPEMEHH, TPUYACTHE MPOIIECIIIEr0 BpEMEHN UMEET JIMILb OJHY HEU3MEHSIEMYIO
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dbopmy, TIo cyTH, 3TO TpeThs popMma rinaroina. [Ipugactue mpomreaero BpeMeH! B aHTIJIHMA-
CKOM SI3bIKE COOTBETCTBYET PYCCKOMY CTPAIATEIIbHOMY NPUYACTHUIO:

to give (maBathb) - given (maHHbIN)

to teach (oOyuats) - taught (oOyueHHBI#)

to break (Jtomats) - broken (cioMaHHbIH)

Delivered goods will be stored in our warehouse.

JlocTaBiieHHbBIE TOBaphbl OYyT XPAaHUTHCS Ha HAIlIEM CKJIaJIe.

[Tpuvactre mpomreaero BpeMeHn 00pa3yeTcs Tak ke, Kak 1 BpeMeHHas ¢opma Past
Simple, To ecTh mpu oMoty oKOHYaHUs -ed. JJI HepaBUIILHBIX aHTJIMUCKUX TJIarojoB B
TaKOM CITydae HY>KHO HCITOJIh30BaTh UX «TPETHIO» (HOpMY:

look — looked — looked

do —did —done

[Tpuuactue npomremrero Bpemenu (Participle 11) ynorpebisiercst 1yt oOpa3oBaHUs coOBEp-
MEHHBIX (MepPEKTHBIX) BPEMEH. DTU BpeMeHa 00pa3yroTCs MPH IMOMOIIU BCIIOMOTaTeb-
Horo riarosia have, has, had, will have u Tpetseit popmel riarona, T.e. mpuvacTus mpo-
LIEIIEr0 BPEMEHH.

Recently they have watched a new film. (Present Perfect)

OHU HEZJaBHO MOCMOTPEIIA HOBBIN (PUIIBM.

They had watched a new film before | came. (Past Perfect)

OnHu mocMOTpen HOBBIN (DUITBM JI0 TOTO, KaK S IPUIIEN.

They will have finished watching a new film by the time | come. (Future Perfect)

OHU 3aKOHYAT CMOTPETh HOBBIM (PHIIBM K TOMY BPEMEHH, KaK s IPUTY.

[Ipuuactue npouieAnero BpeMeH TakKe yrnoTpeoisieTcs AJ1si o0pa3oBaHus CTpagaTeb-
HOTO 3aJI0Ta:

The museum was opened only last year.

My3eit ObIT OTKPBIT TOJIBKO B MPOILIOM TOAY.

Flowers are grown almost in any part of the world.

[{BeTHI BBIpAIIUBAIOT TTOYTH B JIFOOOM YacTH CBETA.

[Ipuyactue npoiieaero BpeMeHu ynorpeosiercsi B QyHKIUIX:

UMCHHOM YaCTH COCTAaBHOTO CKa3yeMOTo Mociie riaroios: to be (ObiTh),

to feel (uyBcTBOBaTH), to look(BBITIsAACTD), tO get (craHOBHUTHCS), tO

become (cranoBuThCs), u ap. B aTom ciydae Participle II mepeBoautcst Ha

PYCCKHII SI3bIK CTPA/IaTeNIbHBbIM MPUYACTHEM, IPHUIIAraTeIbHBIM UM HAPEUUEM:

My pencil is broken.

Mow kapaHmau CiIOMaH.

She looked scared.

OHa BhITJIsIIE1a UICITYTaHHOM.

Joe felt depressed.

JI>x0 4yBCcTBOBaJ ce0sl YTHETEHHO.

OTIPENICIICHUS - PUYACTHE MOXKET HaXOJUTHCS KaK Tepe] CYIeCTBUTEIbLHBIM, TaK U MOCIIe
HEro:

Clara looked at the broken vase.

Krnapa nmocmotpena Ha pa3ouTyro Basy.

Clara looked at the vase broken by someone.

Knapa nocmotpena Ha Ba3y, pa3OUTyI0 KEM-TO.

00CTOATENHCTBA BPEMEHH - MPUYACTHE OTBEUAET Ha BOMpoc: Korna? A B GyHKIIMH 00CTOS-
TEJIbCTBA NPUYMHBI HA BONPOCHL: MOYEMY? IO KAKOW NPUYHUHE?

45




When asked what he intended to do, he said he didn't know.

Koma €ro CIIPOCUIIM, UYTO OH HAMCPHUBACTCs ACJIaTb, OH CKa3all, YTO HC 3HACT.

Squeezed by the ice, the steamer couldn't continue his way.

Tak kak Imapoxon OBLI CoKaT JbJAOM, OH HC MOT IIPOAOJI’KATh IIYTh.

CJIOKHOT'O JOIIOJIHCHUA C CYIICCTBUTCIILHBIM B 06HICM magacxe nin MECCTOMMEHHUEM B 005b-
CKTHOM IT1aJ1€XKCEC:

She heard her name mentioned.

Omna ycrpllana, 4To yIoMsHYJIU €€ UMS.

| want the work done immediately.

S xouy, 4TOOBI paboTa OblIa CAEIaHa HEMEJIEHHO.

IIpumeuanue: Pycckue npuyacTus NpoIIEeANIero BpEMEHH IEUCTBUTEIIBHOTO 3aJ10Ta Iepe-
BOOATCA HaA AHTJINHACKHUU SI3BIK MpUAATOYHBIMU IMPCIIOKCHUAMMU

Jlenerarusi, npuOBIBIIasl BUepa, OCTAaHOBUJIACH B rocTuHuIle "MockBa".

The delegation that arrived yesterday is staying at the hotel "Moskva".

HOHHHeﬁCKHﬁ, HO,Z[OHIGIIIHHﬁ K HCMY, IIOIIPOCHUJI II0OKA34aTb BOAUTCIILCKUC IIpaBa.

The policeman who came up to him asked him to show his driver's license.

['narou to have + npuuacTre npoIIeAero BpeMeH! B QYHKIIMH CII0KHOTO JTOTIOJTHEHHSI
O3Ha4acT, 4TO IICI?'ICTBI/IG COBCPHIACTCA HC CaMUM IIOAJIC)KAIIIMM, 4 KEM-TO APYIUM JIA
HETro, 3a HCTO.

He had his shoes mended.

OH oTHan B IOYMHKY CBOU TY(IIH.

| want to have my ceiling whitewashed.

S xouy, 4TOOBI MHE MOOEITUIIN TOTOJIOK.

CamocTosTeNnbHBIA NPUIACTHBIA 000POT, B KOTOPOM MTPUYACTUE UMEET CBOE COOCTBEHHOE
nmoajiciKamee, MOKCET COACPKATh ITPUYACTHC IMTPOIICAIICTO BpEMCHH. HpeI[J'IOH(CHI/IH C Cca-
MOCTOATCIbHBIM ITPUYAaCTHBIM O60pOTOM MNEPEBOAATCS HaA pYCCKI/If/'I A3BIK IPUAATOYHBIMUA
NPEATIOKECHUSIMU:

All things considered, the offer seems reasonable.

Ecnn Y4C€CTb BCC CTOPOHEI ACJIa, IIPCIIIOKCHUC ITPCACTABILACTCS BIIOJIHE IIPUCMIICMBIM.
With so little time left, there was no time for delay.

Tak kak BpeMEHHU OCTAJIOCh MaJI0, MEJUIUTh OO0JIbIIIE OBLIO HEJIb3Sl.

ARC AND GAS WELDING IN DETAIL

Lead-in

Remember the definition and description of arc welding from the previous chapters.
What, in your opinion, makes arc welding one of the two main welding processes so widely
applied in modern industry?

Find the English equivalents for the following Russian phrases in the text:

[TocTOSTHHBIN/TIEpEMEHHBIN TOK, JIEKTPUUECKas Iyra, MPUCaJI0YHbIN MaTepua, uc-
TOYHHK MMHUTAHUS, TIOJIOXKUTEIIBHO 3apsDKCHHBIA aHOJT, OCTAaTKU (hJIr0ca, BOJIHA THIA "'CUHY-
conya", TapMOHUYECKasl BOJHA/ IPSIMOYTOJIbHAS BOJIHA, TIIABAIIUNACS JIEKTPO/I, CBapHBae-
MbIE METaJUTbI, IepecedeHue HyJeBoro ypoBHs, mieHka [1BX, cBerounbTpsl, HammaBka,
rOPIOYNE MAaTEPUAIIBI

Reading

Text 1. Welding equipment and welding technologies
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Welding is one of the most effective methods of joining metals, the importance of
which is difficult to overestimate. Welding is used not only in metallurgical enterprises, it is
increasingly also necessary in various fields of human activity, such as, for example, con-
struction or repair.

To carry out high-quality work in various industries, high-quality welding equipment
and welding materials are required. It implies a certain combination of special mechanisms
with devices and instruments.

Types of welding equipment:

1) Transformers;

2) Rectifiers;

3) Units;

4) Inverters;

5) Rheostats;

6)Power supply;

7) Feeding mechanism;

8) Argon-arc installations;

9) Argon arc welding machines;

10) Devices for contact welding;

11) Apparatuses for plasma welding;

12) Gas cylinders;

13) Sleeves;

14) Pressure gauge;

15) Automatic welding machines.

The key to the reliability and durability of equipment for welding work is its regular
maintenance. In order to timely eliminate defects and malfunctions, it is necessary to carry
out preventive maintenance work and various types of repairs.

Different types of welding devices have their own standards, but there are also general
maintenance rules. In accordance with them, you need to do the following:

1) conduct an external visual inspection of the device;

2) check the grounding of the power source;

3) measure the insulation resistance values;

4) perform a control switch on in idle mode for 5 minutes or more;

5) monitor the serviceability of protective grounding circuits;

6) carry out tests with increased voltage;

7) carefully remove dust and dirt;

8) check the reliability of screw connections;

9) lubricate all rubbing parts with refractory grease, etc.

2. Welding transformers. Device, purpose

A welding transformer is a device designed to reduce voltage and regulate welding
current.

Even the simplest welding transformer includes:

1) primary winding (made of insulated wire);

2) the secondary winding (very often, for better heat transfer, it is made uninsulated);
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3) magnetic circuit;

4) vertical fastening screw;

5) fastening to the winding and screw nut;

6) clamps for fixing wires;

7) screw clamp handle;

8)metal body.

The equipment operation algorithm includes sev-
eral main stages:

1) From the power supply network, current is supplied to the primary winding. As a
result, a magnetic flux is generated that closes on the core of the device.

2) Next, the voltage is supplied to the secondary winding.

3) A core made of ferromagnetic materials, on which both windings are located -
primary and secondary, generates a magnetic field.

4) According to the number of turns of the coil, or rather their difference, the voltage
and current strength change. The transformer is calculated based on these parameters.

Any welding machine requires a magnetic core. It does not affect the current param-
eters in any way, but without a core it is impossible to form a magnetic field.

Welding units can be classified in the following ways:

1) By phase: single-phase, three-phase;

2) By design: with voltage regulation by switching windings, by means of a saturation
choke or by means of magnetic dispersion;

3) According to the number of places served.

3. Welding rectifiers. Device, purpose

The rectifier is designed to convert alternating current into direct current. This allows
for better seam formation, reduces splashing of liquid metal, and produces a more durable
connection. A welding rectifier is a device consisting of several blocks in which the incom-
ing voltage is reduced (V) and converted. As a result, the output produces a direct current
of sufficient strength to weld steel and non-ferrous metals.

The welding rectifier device includes several blocks that ensure the execution of the
work process. The main elements of the unit are as follows:

1) step-down transformer;

2) diodes;

3) cooling module;

4) measuring instruments;

5) current regulators.

The principle of operation of the rectifier is to supply
alternating current to the primary winding of the step-down
transformer. Due to electromagnetic induction, a voltage flow with a reduced value of V and
an increased current strength A is created on the secondary winding.

Rectifiers for welding have several varieties based on the type of diode connection
and the parameters of the incoming voltage; they can be divided into:

1) single-phase (with half-wave design, half-bridge and full-bridge);

2) two-phase (with serial and parallel connection of bridges);

3) three-phase (with a number of 6 to 12 diodes in parallel and series circuits).

Of the rectifiers commonly found in production, three-phase models are used, which

allow you to work with metals of different thicknesses, and perform not only welding, but
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also cutting of materials.

4. Equipment for automatic welding. Device, purpose

Automatic submerged arc welding - arc welding with a wire (wire
electrode) under a layer of flux with mechanized operations of feeding
the wire and moving the arc along the seam line. In the welding process,
two types of automatic equipment are used: suspended (fixed and self-
propelled) heads and welding tractors. They perform the following op-
erations: arc initiation, continuous supply of flux to the arc zone of the
electrode wire during the welding process, movement of the welding arc
along the welded seam, extinguishing the arc at the end of welding.

To ensure that the welding process proceeds steadily and the arc
length remains constant, machines are used that are designed according to two basic princi-
ples: machines with a variable electronic wire feed speed, depending on the change in the
arc gap, and machines with a constant electronic wire feed speed. Automatic machines with
constant electrode wire feed speed have become more widely used.

Automatic ABS heads consist of three units. The first unit - the welding head - in-
cludes an electric motor, a wire feed mechanism with a correcting mechanism, a current
supply mouthpiece, an adjustment mechanism for guiding the head along the seam and a
three-button control panel. A set of replaceable feed mechanism gears allows you to change
the feed speed of the electrode wire in the range from 28.5 to 225 m/h.

The second unit - the suspension mechanism - consists of a lifting mechanism for
suspending and vertically lifting the welding head, a flux apparatus for supplying flux to the
arc zone and sucking unused flux back into the hopper and a cassette with electrode wire.

The third unit is a self-propelled trolley, consisting of an electric motor, from which
the movement is transmitted through a friction device, worm gears and one replaceable pair
of gears to the leading runners of the trolley. Replaceable gears allow you to change the
speed of movement of the trolley, that is, the welding speed, within the range of 13.5-112
m/h.

The welding tractor is a more efficient and maneuverable
welding machine. It is an automatic head mounted on a self-pro-
pelled trolley, which moves with the help of an electric motor
along the product being welded or along a guide rail track along
the seam being welded. The TS-17M tractor (Fig. 4) is used in
the manufacture and installation of various building structures
(trusses, masts, beams), in submerged arc welding of external
and internal circumferential seams, and in welding pipes and
tanks with a diameter of more than 800 mm. They can weld all
types of seams in the lower position.

Tema «Buasl cBapku»

IlepeBeanTe TEKCT.

Types of welding Non-consumable Electrode Arc welding. As a non-consumable
electrodes tungsten or carbon electrodes can be used. In gas-tungsten arc welding a tungsten
electrode is used in place of the metal.

electrode used in shielded metal-arc welding. A chemically inert gas, such as argon,
helium , or carbon dioxide is used to shield the metal from oxidation. The heat from the arc
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formed between the electrode and the metal melts the edges of the metal. Metal for the weld
may be added by placing a bare wire in the arc or the point of the weld. This process can be
used with nearly all metals and produces a high-quality weld. However, the rate of welding
Is considerably slower than in other processes.

Shielded Metal Arc welding. In shielded metal-arc welding, a metallic electrode,
which conducts electricity, is coated with flux and connected to a source of electric current.
The metal to be welded is connected to the other end of the same source of current. An
electric arc is formed by touching the tip of the electrode to the metal and then drawing it
away. The intense heat of the arc melts both parts to be welded and the point of the metal
electrode, which supplies filler metal for the weld. This process is used mainly for welding
steels.

Gas-Metal Arc welding. In gas-metal welding, a bare electrode is shielded from the
air by surrounding it with argon or carbon dioxide gas and sometimes by coating the elec-
trode with flux. The electrode is fed into the electric arc, and melts off indroplets that enter
the liquid metal of the weld seam. Most metals can be joined by this process.

Submerged Arc welding. Submerged-arc welding is similar to gas-metal arc weld-
ing, but in this process no gas is used to shield the weld. Instead of that, the arc and tip of
the wire are submerged beneath a layer of granular, fusible material that covers the weld
seam. This process is also called eiectroslag welding. It is very efficient but can be used only
with steels.

Answer the questions:

1. What is the difference between the arc welding and non-consumable electrode arc
welding?

2. What are the disadvantages of the non-consumable electrode arc welding?

3. How is electrode protected from the air in gas-metal arc welding?

4. What is submerged arc welding?

Translate into English:

. BOJIb()PAMOBBIN IEKTPO/T

. AHEPTHBIN Ta3

. OKUCJIEHUE

. BBICOKOKQUE€CTBEHHBIN CBAPOYHBIN LIOB

. CKOPOCTb CBapKu

. AprOH, TE€JINH, YTIIEKUCIIBINA a3

. KMJIKAN METaJll

. CJIOM IUIABKOT'O MaTepuaia B BUJIE TPaHyJI
. IMCTOBOU METAJLI

0. monmyaBTOMaTUYECKUE CBAPOYHBIE CTAHKU

P OOoO~NOOoThWwWwNPE

Translate into Russian:

1. In resistance welding, heat is obtained from the resistance of metal to the flow of
an electric current. 2. The heat from the arc melts the edges of the metal. 3. A bare electrode
is shielded from the air by surrounding it with argon or carbon dioxide gas. 4. Submerged-
arc welding is similar to gas-metal arc welding. 5. Electrodes are clamped on each side of
the parts to be welded. 6. Resistance causes heat, which melts the metals and creates the
weld.
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Kontpoabnas padora

Task 1. Complete the text with the given words. There are TWO extra words.

aprons, unconsciousness, injury, inhaling, burns, fumes, toxic, monoxide, slips,
falls, splashes, flame

Risk factors in Welding

Welding work can be dangerous if proper precautions are not taken. Workers should
be aware of the potential risks involved and take necessary measures to avoid accidents and

a) :

One risk associated with welding work is b) toxic c) containing car-
bon d) which can cause e) or death. Workers must wear masks and gloves
to prevent inhalation of these fumes.

Another risk of wielding work is f) that result from high temperature. Protec-
tive clothing such as g) and jackets made of h) -resistant materials should
be worn to reduce the risk.

Workers should also be careful of i) , Talls, and splashes when working with

hot metal. The floor should be kept clean and dry to prevent slipping. Appropriate footwear
with good grip should be worn to prevent falls. Shields and screens can protect workers from
), of molten metal that can cause serious injuries.

Task 2. Fill in the gaps with the traditional types of welding.

a) produces a flame from a burning gas. It creates the welding heat The metals
being welded together are heated to a high temperature to melt Then a filler is added to the
melted metal to make a strong connection. The oxygen and the fuel are mixed to create a
flame. It can be directed along the metal to create the desired effect. The torch is moved by
hand to control the process and final result.

b) produces a low heat and can be used for small things. It is used to make
joints or to solder two pieces of metal together.
C) makes the heat much hotter. Many specialists say it is a universal type

of a welding tool. This type of torch welds lots of things, It is generally used when you want
to cut, braze or solder something that needs a higher heat. You should be careful, it can
overheat the area.

d) uses a welding power tool to create an electric are between an electrode
and a base material to weld the metals at a welding point. It is is widely used because it is
not expensive.

e) Is known as a TIG This is an arc welding process which uses a non-con-
sumable tungsten electrode.

Task 3. Read about Tom’s job interview and complete his application form.

Interviewer: Good morning! Can you introduce yourself and tell us a little about your
background?

Tom: Yes, of course. My name is Tom Smith, and I'm a welder with over six years
of working experience.

Interviewer: What position have you applied for?

Tom: I've applied for the Welder's Assistant position that was advertised on your
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website.

Interviewer: Great. And do you have any certification or qualifications in welding?

Tom: | have my basic welding certificate from ABC Technical School. Additionally,
| can read blueprints and know how to work in multitask mode.

Interviewer: That sounds impressive. How would you rate your overall welding
skills?

Tom: I'd say my welding skills are quite strong, but there's always room to learn more.

Interviewer: Tell me, what appeals to you about this job opportunity?

Tom: Well, the idea of helping to create large structures using welding really interests
me. It feels like such an important civic service that requires skilled labor. Plus, I like that
it’s a temporary contract.

Interviewer: Okay. How long did you expect to be looking for work when this ad-
vertisement caught your interest?

Tom: Not too long - maybe two weeks at most, since welding jobs tend not to stay
vacant very long. But when | came across this position on your site, it felt like the right fit.

Interviewer: Perfect. We'll contact you again soon if we think you're right for the job.
Thanks for applying, Tom!

Tom: Thank you for taking the time to speak to me today.
a) First name / Surname
b) Work experience
c¢) Education and training
d) Personal skills and competences
e) Work duration

Task 4. Change the form of the word COMPETE in to complete the gap.

a) | enjoy in sports like swimming and running.

b) The was tough, but I did my best.

c) Sarah is a strong in the race.

d) To win, you need to have a mindset and push yourself to do better.

Task 5. Change the form of the words in each sentence to make it lexically and
grammatically appropriate.

a) Having a (disadvantageous) in height can be compensated by other skills.

b) (weld) is an important factor to consider when choosing materials for con-
struction.

C) (forge) is a process of shaping metal through heat and pressure.

d) The Burj Khalifa is the tallest (sky/scrape) in the world.

e) The (install) of new software requires careful attention to detail.

f) This car was made by a reputable (manufacturing) known for their quality
products.

g) After being (active) for months, it's time to start exercising again.

h) Marie Curie was a famous (scientific) who discovered radium and polonium.

1) (repair) a broken vase can be challenging but rewarding.

J) It may seem (possible) at first, but with practice, you can learn anything.

Task 6. Put the words into the correct order.

52



a) was / method / first / welding / It / the / practical / arc

b) blacksmithing / child / a / interested / in / was / he / As

c) impact / had / future /on /a/ his/ It/ big

d) physics / electricity / He / studied / and

e) as/ could /iron/as/well / weld / He / lead

f) Benardos / machines / welding / constructed

g) arc / welding / Benardos / invented / carbon

h) in / patent / abroad / carbon / and / welding / Russia / a / arc / granted / was / He /
for

1) of / He / projects / an / was / inventions / 200 / author / and

J) the / became / welding / 1890s / and / are / 1900s / popular / late / during / early /
Carbon.

Task 7. Choose the correct answer.
1. ’'m busy at the moment. I
a) work
b) am working
c) working
d) works
2. We to the Ireland last summer.
a) were
b) have been
c) went
d) have gone
3. Unfortunately, the driver the red light.
a) didn’t see
b) didn’t saw
C) no saw
d) saw not
4. The story I’ve just read my friend.
a) written by
b) was written by
C) wrote
d) written
5. It’s so boring here. Nothing ever happens in ___ place.
a) this
b) that
C) these
d) those
6. What’s the name of the man  gave us a lift?
a) he
b) whose
c) which
d) who
7.1spoketo  yesterday.
a) he
b) his
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c) himself

d) him

8. | have some more tea, please?
a) Could

b) Would

¢) Should

d) Must

9.1don’t have any plans  Friday.
a) in

b) at

c) on

d) -

10. What’s the difference a boat and a ship?
a) about

b) from

C) between

d) under

Tema «Oprannszanus CBApo4YHOro NpPOU3BOACTBA

IIpoyuTaiiTe U nepeBeINTE TEKCT

Welding & Machine Trades

Welding is a skill used by many trades: sheet metal workers, ironworkers, diesel me-
chanics, boilermakers, carpenters, marine construction, steamfitters, glaziers, repair and
maintenance personnel in applications ranging from the home hobbyist to heavy fabrication
of bridges, ships and many other projects. A variety of welding processes are used to join
units of metal. As a welder, you may work for shipyards, manufacturers, contractors, federal,
state, county, and city governments, firms requiring maintenance mechanics, and repair
shops.

Welding, while very physically demanding, can be very rewarding for those who en-
joy working with their hands. Welders need good eyesight, manual dexterity and hand-eye
coordination. They should also be able to concentrate for long periods of time on very de-
tailed work, as well as be in good enough physical shape to bend and stoop, often holding
awkward positions for long periods of time. Welders work in a variety of environments,
both indoors and out, using heat to melt and fuse separate pieces of metal together. Training
and skill levels can vary, with a few weeks of school or on-the-job training for the lowest
level job and several years of school and experience for the more skilled welding positions.

Skilled welders often select and set up the welding equipment, execute the weld, and
then training perform more routine tasks, such as the welds on jobs that have already been-
laid out, and are not able to work with as many different materials.

While the need for welders as a whole should continue to grow about as fast as aver-
age, according the U.S. Bureau of Labor Statistics, the demand for low-skilled welders
should decrease dramatically, as many companies move towards automation. However, this
will be partially balanced out by the fact that the demand for machine setters, operators and
tenders should increase. And more skilled welders on construction projects and equipment
repair should not be affected, as most of these jobs cannot be easily automated. Because of
the increased need for highly skilled welders, those with formal training will have a much
better chance of getting the position they desire. For those considering to prepare themselves
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to a meaningful welding-career, there are many options available.

There are also different professional specialties and levels, that should be understood
to make an informed choice. Some of these are: welder, welding machine operator, welding
technician, welding schedule developer, welding procedure writer, testing laboratory tech-
nician, welding nondestructive testing inspector, welding supervisor, welding instructor,
welding engineer.

1. Find Russian equivalents for the words and phrases in italics. Write them out
into your dictionary

2. Answer the following questions on the text.

1. What are the trades where welding skills are used?

2. Where can welders work?

3. What personal characteristics should welders have?

4. How does the environment in which welders work vary?

5. What does it take to be s low-skilled/skilled welder?

6. What are welders able to do in terms of complexity of tasks and variety of mate-
rials?

7. What are the job opportunities for low-skilled/skilled welders for the nearest future
as specified by the U.S. Bureau of Labor Statistics?

8. What are the advantages of having formal training for making a welding career?

9. As you see, welding includes various professional specialties and levels. What is
yours?

3. Translate the following sentences from Russian into English:

1. Chepa npuMeHeHHs] CBapKH OXBATBIBAET OOJIBIIOE KOJMWYECTBO OONacTeil mpo-
MBIIICHHOCTH.

2. IIpodeccus crapimka TpedyeT Gr3nuecKoi BBIHOCIMBOCTH M3-3a YaCTOM HEO0XO0-
JTUMOCTH

paboTHI B HECTAIIMOHAPHBIX YCIOBUSX.

3. y1st TOro 4TOOBI CTaTh KBATU(UIIMPOBAHHBIM CBAPIIIMKOM, HEOOXOUMA JJIUTEIb-
Has TeOpEeTUYECKas MOJIrOTOBKA U MPAKTHUYECKHUH OIBIT padOTHI.

4. KpanmuuimpoBaHHbBIN CBaPIUK JOHKEH CaM YMETh MOJA0UPaTh HEOOX0IMMOE CBa-
pouHOE 000pyAOBaHUE, MATEPUATIBI U TEXHUKY CBAPKHU.

5. UewM BbIIIIe KBATM(PUKALIUS CBAPITUKA, TEM 00JIbIIIE KOJIMYECTBO MAaTEPUAIIOB, C KO-
TOPBIMU OH MOKET paboTaTh, M pa3HOOOpa3HEe BUABI BHITIOIHIAEMBIX pa0oT.

6. B Hacrosiee BpeMst IMEIOTCs O0MIbIIINE BOZMOKHOCTH JJISI OCBOCHHSI TIPOGECCHH
CBapIHUKA.

4. Before you read say if the following statements are true or false.
1. Welding is an important process employed by modern industry.

2. All welding processes are similar.

3. All welding processes require workpieces to be heated.

4. The smallest group of welders belongs to the group of repair services.
5. Welding is the only way to join metals.

Pa3nen 2 Texnuka 0e301aCHOCTH U OXpaHa Tpyaa
Safety issues

Welding, without the proper precautions, can be a dangerous and unhealthy practice.
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However, with the use of new technology and proper protection, the risks of injury and death
associated with welding can be greatly reduced. Because many common welding procedures
involve an open electric arc or flame, the risk of burns is significant. To prevent them, weld-
ers wear protective clothing in the form of heavy leather gloves and protective long sleeve
jackets to avoid exposure to extreme heat and flames. Additionally, the brightness of the
weld area leads to a condition called arc eye in which ultraviolet light causes the inflamma-
tion of the cornea and can burn the retinas of the eyes. Goggles and helmets with dark face
plates are worn to prevent this exposure, and in recent years, new helmet models have been
produced that feature a face plate that self-darkens upon exposure to high amounts of UV
light. To protect bystanders, transparent welding curtains often surround the welding area.
These curtains, made of a polyvinyl chloride plastic film, shield nearby workers from expo-
sure to the UV light from the electric arc, but should not be used to replace the filter glass
used in helmets.

Welders are also often exposed to dangerous gases and particulate matter. Processes
like flux-cored arc welding and shielded metal arc welding produce smoke containing par-
ticles of various types of oxides. The size of the particles in question tends to influence the
toxicity of the fumes, with smaller particles presenting a greater danger. Additionally, many
processes produce various gases, most commonly carbon dioxide and ozone, and fumes that
can prove dangerous if ventilation is inadequate. Furthermore, because the use of com-
pressed gases and flames in many welding processes pose an explosion and fire risk, some
common precautions include limiting the amount of oxygen in the air and keeping combus-
tible materials away from the workplace.

True or false?

Filler material is always necessary for arc welding.

The amount of heat input at the welding point depends on the voltage.
Shielded metal arc welding is a consumable electrode process.
Consumable welding processes use any type of current.

Consumable electrode methods are faster than none-consumable ones.
TIG welding requires little operator training.

Submerged arc welding is used to weld large work pieces.

NoohkowdE

Answer the following questions and summarize the text:
1.  What is arc welding?
2. What kind of current and electrodes are used in arc welding?
3. What is the welded region protected by?
4.  Why is constant current power supply most often used for manual welding pro-
cesses?
5.  How does the type of the electrode charge (positive/negative) influence the speed
of welding and weld penetration?
6. What problemis related to the use of alternating current in gas tungsten welding?
7. What is the function of flux in shielded metal arc welding?
8.  What are the main advantages and disadvantages of manual metal arc welding?
9.  Which type of metal arc welding uses a separate filler material?
10. What do the welding protection clothes include?

Translate the following sentences from Russian into English:
1. 3onHa cBapku IpH JIEKTPOIYTOBBIX MPOLECCAX 3AIIMILAETCS 3alUTHBIM T'a30M.
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2.  Ilpu cBapke ¢ HCHIOIB30BAHUEM IUIABSIINUXCS AIEKTPOAOB HCTIONb3YETCs KaK MO-
CTOSIHHBIM, TaK W IIEPEMEHHBIN TOK.

3. IIpu PJIC snextpon siBasieTCs MpUCaA0UYHBIM MaTepUATIOM.

4.  bnarojaps pazHOOOpa3HIO CIIOCOOOB ANEKTPOIYTOBOM CBApPKU OHA HAXOUT K-
POKOE MMPUMEHEHHUE B PA3JIMYHBIX OTPACIISAX ITPOU3BOJICTBA.

5. Jlus 3aIiuThI CBApIIMKOB OT  YJIBTPa(UOIETOBOTO U3JIy4YeHUs  DIICK-
TPUYECKOUN TyTH UCTIOIB3YIOTCA CBETO(DHUIBTPHI.

6. Ilpu HemocTaTOYHON BEHTWIISIUU Ta3bl MOTYT MPEACTABISATH OMACHOCTbH IS
310POBBA.

7.  bmaromapst OTCyTCTBHIO AbIMA ITPH AYTOBOM CBApKeE MO/ (PIIFOCOM YCIIOBUS TPyIa
ropaszo Jydilie, 4eM MpH IPYTHX CIoco0ax 3MEeKTPOTyrOBOM CBAPKHU.

8. B mensx mpeaocTOpoKHOCTH HE CIIEAYeT AepKaTh BOCIUIAMEHSIOIIUECS TPe/I-
METhI BOJIU3H MPOBEJICHUS CBAPOYHBIX PadOT.

Tema «TexHuka 0e30MaCHOCTH NPHU BHINOJIHEHNH CBAPOYHBIX padom»

HepeBezmTe TEKCT 1 OTBETHTEC HA BOIIPOCHI.

Safety rules and protective equipment.

There are hazards in welding and cutting just as there are hazards in any industrial
operation. As a rule welding is no more hazardous than other occupations in an industrial
plant and in some instances even less so.

It is evident that the welding arc is very hot (temperature of 6000 F.) therefore it
throws off both light and heat. The arc welder and the flame-cutting operator are exposed to
fumes and to intense radiation of heart and light. In addition, they are subjected to the haz-
ards of burns and electric shocks. It is necessary that protection be used.

Each welder must observe simple safety rules.

1. Whenever a welder is working around an open flame or an arc, he should wear
clothing that will minimize the danger of fires starting. Woolen and canvas clothing, leather
gloves, aprons and jackets can be worn as a protection from sparks, spatter or slag. Trousers
without cuffs are advisable. No part of the body must be exposed to arc rays, as they will
cause serious burns.

2. To protect the operator’s face and eyes from the direct rays of the arc it is essential
that a head shield be used. There shields or helmets are generally constructed of some king
of pressed fibre insulating material dead black in colour in reduce reflection. The shield
should be light in weight and designed to insure greatest possible comfort to the welder.
Protective shields are provided with suitable coloured lens should be protected by any ordi-
nary clear cover glass. Besides, goggles must be worn by the welder at times because they
are necessary to protect his eyes when removing slag from welds, either before or after
welding.

3. Welding should be performed in separate rooms or in locations where screening is
possible in order to eliminate the danger of eye injuries from reflected or direct of the arc to
other workers. Where many welders are working, the welder should show consideration of
his fellow workmen when striking the arc.

4. All gas and arc welding operations result in a certain amount of smoke and atmos-
pheric contamination. Under normal working conditions the fumes from most arc welding
operations in large open shops are not harmful and dissipate themselves without resulting
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irritation. But artificial ventilation should be installed to carry off the fumes and to insure
good visibility when welding is done in smaller shops and other restricted spaces, particu-
larly inside tanks, boilers, pipe tunnels, etc.

Ventilation is especially necessary if materials bearing zinc, lead or cadmium re to be
welded. In the cases where adequate ventilation system cannot be provided a proper type of
filter respirator will give the welder adequate protection.

5. And lastly a welder or a worker on whatever job he may be doing must be conscious
not only of his own safety but of the safety of others working near at hand.

Notes to the text.

1. even less S0 — maxke MEHbIIIE TOTO

2. to result in — mpuBOAUTH K

3. at hand — 6u3k0

4. in order to — 9ToOBI

Questions to the text.

1. What hazards is the arc welder exposed to in welding?

. What can you say about welder’s clothing?

. How are the welder’s eyes protected from the heat and the rays?
. Is it dangerous to remove slag without goggles?

. Where should screening be used?

. Under what conditions must welding be performed?

. Where is artificial ventilation especially necessary?

. What should welders remember when welding?

. What safety rules should each welder observe?

O© 00 NO O1 &~ W

Pazgea 3 CBapouHblii anmapar
Text 1.

1.Read and translate the texts.
Ilpouumaiime u nepesedume mexcm.

This is a story about welding materials and equip-
ment.

1. Welding current is conducted from the source of
power to the arc by an insulated copper or aluminum cable. A
very flexible cable is used between the electrode holder and the
welding machine. This cable is designed for welding service. -
For grounding the welding circuit, a less flexible, but equally e \\.i
wear resistant cable is used. The size of the cables used in weld- res
ing depends upon the type of the material to be welded and the distance of the source of
power.

2. The electrode is an important component of the electric circuit. We know electrodes
to be divided into consumable and non-consumable electrodes. Tungsten and carbon elec-
trodes are non-consumable. In the case of carbon and tungsten arc welding a filler metal
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may be fed from aside to supply an additional metal to the molten pool. As for the consum-
able electrodes, they are produced in the form of metal rod or wire, and for this reason pro-
vide a filler metal.

3. All the consumable electrodes are divided into bare and coated electrodes. An im-
portant advantage of arc welding is in the protection that a special mineral flux composition
provides for the molten deposit. It is know that metal electrodes for the covered with flux
coatings produce stronger welded joints as compared with those made with bare electrodes.

4. As it was mentioned, the electrodes are held in a special device-an electrode holder.
The electrode holder is a clamping device for holding the electrode and is provided with an
insulated handle for the operation’s hand. It should be mechanically strong, light in weight
and hold the electrode firmly in position during welding.

5. We know that the arc is very hot and therefore it throws off both light and heat. To
protect the operator’s face and eyes from the direct rays of the arc it is necessary to use a
face shield or helmet. These shield or helmets are produced of pressed insulating material
black in colour. The shield should be light in weight and comfortable to the welder. Shields
are provided with special welding coloured lens absorbing the infrared rays, special goggles
are used by welder’s assistants, foremen, inspectors and others working near the welder.

6. In addition to the equipment and materials described above, there should be avail-
able steel brushes for cleaning welds, tools for removing scale and slag from the surface of
the weld and other shop equipment. Of course, in any welding shop you may find the equip-
ment for welding inspection.

2. Match the title to each paragraph.
Conocmasvme 3a201080K Kaicoomy adzayy
1. Electrode flux coating.

2. Electrode and their types.

3. . Cables and their features.

4. . Other welding equipment.

5. Protection of welder’s face and eyes.

6. Electrode holders.

Vocabulary

Insulate U30JIMPOBATh

Flexible TUOKHIA

Wear resistant M3HOCOCTOMKUI
Consume TPaTUTh, PACX0JI0BATh
Consumable electrode TUTABSIIHIACS DJICKTPOJ
Composition CMECh, COCTAaB

Impurity IPUMECH

Float IUTABUTH HA TOBEPXHOCTH
Eliminate yCTpaHsTh, MPEAOTBpAIIATh
Handle PYKOSITKA

Shield IIUTOK (CBAPOYHBIN)
Helmet IIeM

Coloured I[BETHOM
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3. Answer the questions

Omeemvme Ha 60Nnpocol

1. What of electrodes are applied in welding?

2. How is a filler metal provided?

3. What is the difference between the two of cables?

4. What will you say about the electrode holder?

5. How are the welder’s face and eyes protected from welding rays?
6. Say a few words about welding helmet.

6. HecKoJIbKO CJI0B O CBApOYHOM IILIIEME.
4. Find the words

Hartioume cnosa
Insulateflexiblewearresistantimpurityfloathandlehelmetcoloured

N30smpyiiTe ruOKUI H3HOCOYCTONYMBBIM MOKPALICHHBIN LIJIEM PYYKH I10-
IUVIaBKa IPpUMecH

5. Read the grammar rule and find examples in the text.

IIpouumarime npasuno epammamuku u Hatoume NpuUMepsvl 8 mekcme.

Cyddukcnl cymecTBHTEIBHBIX -€F (-0F), -ist, -ian, -ity, -ing,
-hood, -ment, -ness, -y, -th, -ant, -ism, -ure, -ship

1. Cypduxc -er (-or).

1) 10T cypduxc cayxkuT ajisg 00pa3oBaHUs CYIIECTBUTEIbHBIX OT I1arojioB (MHPUHUTHB
0e3 to + -er, -or). CyIecTBUTEIbHOE C TAKUM OKOHYaHUEM 0003HAYAeT W YCTPOKMCTBO,
MIPOU3BOJISAIIIEE IEHCTBUE, BRIPAXKEHHOE TJIar0JIOM, OT KOTOPOTO OHO 00pa30BaHoO, UM
JIMLIO, BBIMIOJHSIOIIEE 3TO ICUCTBHE.

to play (urpats) - a player urpok

to read (uurartp) - a reader uurarenn

to mix (CMEIMBaTh) - @ MiXer CMECHUTEIIb.

Ecnu riaron okanuuBaeTcs Ha €, TO MPUCOEAUHSAETCS TOJILKO OyKBa I, HAIIPUMED:

to make (mpou3BoIUTE) - @ maker MPOU3BOIUTEND

to use (MCIOJIb30BaTh) - 4 USEr MOJIH30BATEIb.

CrnemyeT MOMHUTB, YTO YaCTO MPUXOUTCS MPUOETaTh K OMHUCATEILHOMY IEPEBOAY CYIIe-
CTBUTEJBHBIX, UMEIOLIUX Cy(puKc -€r, -or, Hanpumep:

to lift (mogaumaTs) - a lifter nogbeMHOE yCTPOICTBO

to read (unTath) - a reader CUMTHIBAIOIIIEE YCTPOMCTBO

to time (Ha3HA4YaTh BpEeMsi, pACCUMTHIBATH 110 BPEMEHH) - a timer mprudop, pacCUUTHIBAIO-
WA BpEMS.

2. Cypduxc -ist. D10 oyeHb pacnpocTpaHeHHbIH cyhdHKC, 00pa3yIOIIHiA CYIIECCTBUTEb-
HbIe, 0003HaYaroIHe MPOGeCcCHOHANIOB, CTOPOHHUKOB OOIIECTBEHHOTO HJIM HAYYHOTO
HarpaBieHus1. OH MOKET MPUCOCIUHATHCS K CYIECTBUTEILHBIM U TIPUIAraTeIbHBIM.

3. Cydduxc -ian. CyriecTBUTEIbHBIE C 3TUM CyhhUKCOM 0003HAYAIOT HAIMOHATBHOCTD
WJIM 3BaHHE U MTPOQPECCUI0, HATTPUMED:

Russian - pycckuii, academician - akageMHK, musician - My3bIkaHT, Darwinian - 1apBu-
HUCT.
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CrnoBa, oOpa3zoBaHHbIEC TPUCOEANMHEHUEM Cy(PPuKca -1an, MOTYT MEPEBOUTHCS U MpuUIara-
TEJIbHBIMU, HAIPUMED:

the Russian language - pycckuii si3b1k

Neo-Darwinian interpretation of evolution - HeomapBUHHCTCKast HHTEPIPETAIUS BOJIIO-
1007078

OoparuTe BHMMaHue! CymecTBUTeIbHBIEC M PWIAraTeJibHbIC, 0003HAYAIOLIUE HAIIH-
OHAJILHOCTH, BCerjJa NmUInyTcsi ¢ 3arjaBHoii oykebl: UKrainian, English, Russian,
Polish, American

4. Cypduxc -ity (opdorpaduyeckue BapuaHThl -€ty, -iety) oOpa3yeT aOCTpaKTHBIC CyIIIe-
CTBUTEJBHBIC CO 3HAUEHNEM COCTOSIHHSI, KauecTBa, yciaoBusi. Cydhdukcy -ity cooTBeT-
CTBYeT Cy(ppuKc -0cTh, HAIPUMED:

able (crmocoOHEIH) - ability (ctocoOHOCTH);

active (aKTUBHBIN) - activity (aKTUBHOCTb, ICSITEIBHOCTB);

valid (umeronuit cumy, 000CHOBaHHBIN, eHCTBEHHBIN) - validity (neficTBeHHOCTS, cripa-
BEJIJIUBOCTH, 3aKOHHOCTh, 000OCHOBAHHOCTB ).

5. Cydduxc -ing oOpasyer CyIeCTBUTEIBHbIC OT TJIaroJIOB, HAITPUMED:

to meet (BcTpeuaTh) - meeting (BcTpeya), to proceed (mpooinkaTh) - proceeding (mpak-
THKa, proceedings Tpybl, 3aMUCKU (HAYYHOTO OOIIECTBA).

6. Cydduxc -hood o6paszyeT cylecTBUTEIbHBIC CO 3HAYEHUEM "COCTOSIHUE, MTOJIOKEHHE,
Ka4ecTBO", HapuMep:

child (pe6enok) - childhood (meTcTBO), man (MyxunHa) - manhood (My>XE€CTBEHHOCTb ).

7. Cyddukxc -ment obpasyer cyiecTBUTEIbLHbIE, 0003HaYaroMe JeHCTBUE, HATPUMED:
to move (nBUraThCs) - movement (JIBH>KEHUE).

Hekoropsle cioBa ¢ 3TuM cypHUKCOM MPUOOPETAIOT 3HAYEHUE COBOKYITHOCTH IIPEIMETOB,
HaIpumep:

equipment (o6opyaoBaHue).

8. Cyddukc -ness oOpasyer CylIeCTBUTEIbHBIE CO 3HAYECHUEM "COCTOSTHUE, Ka4eCTBO",
HaIpumep:

dark (TemnsIit) - darkness (TemHoTa), good (xopomuii) - goodness (modpoTa), great (Benu-
KHil) - greatness (Benuuue).

9. Cyppukc -y oOpa3yeT aOCTpaKkTHbBIE CYIIECTBUTENbHBIE OT IJIar0JioB, HATPUMED:

to discover (oTkpbIBaTh) - discovery (OTKpbITHE); to inquire (CrpammBaTh, y3HaBaTh) -
inquiry (Borpoc, 3ampoc).

10. Cydduxc -th oOpasyer cymecTBUTENBHBIC CO 3HAYCHHEM Ka4eCTBa, HAITPHMED:

true (BepHBbIH, mpaBauBbIi) - truth (mpaBna), health - (3m0poBbe).

[Tpu nomouwm npucoequHenus cyddukca -th cymecrButenbHbie 00pa3yroTCs OT Mpuiara-
TEJBHBIX, TIPH 3TOM YaCcTO IMIPOUCXOIUT U3MEHEHUE KOPHEBOM IITACHOU OYKBBI, HAIIPUMeED:
long (nmuuHBIN) - length (nnuna), deep (ray6oxkuii) - depth (rmyOuna), strong (CUIBHBIN) -
strength (cuia).

11. Cydpduxc -ant oGpasyer CylieCTBUTEIbHBIC CO 3HAUCHUEM JIMIIAa U BEIIECTBA, HAIIPH-
Mep:

to assist (momoraTh) - assistant MOMOIIHUK, tO serve (CIyKUTh) - servant (ciayra), an
oxidant (okuciuTens), solvent (pacTBOPUTEINB ).

12. Cydduxc -age o6pa3yeT CyIecCTBUTEIbHBIC C PA3TUYHBIMUA 3HAYCHHUSIMU, HATIPUMED:
to break (;momats) - breakage (monomka); to marry (JkeHHThCS) - marriage (cBaan0a);
courage (xpaOpocTh, CMENOCTh, MY>KECTBO).
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13. Cydduxc -iSm sBisieTcst XapaKTEPHBIM I MHOTHX SI3bIKOB, HAIIPUMED:

Darwinism, romanticism, capitalism, vandalism.

14. Cydduxc -ure (-ture, -sure) oopasyeT CyIieCTBUTEIbHbIC, 0003HAYAOIIIKE TIPOIIECC,
HaInpumep:

to press (IaBUTh) - pressure JaBJICHHE, to mixX (CMeNIMBaTh) - mixture cMemuBanue.MHoO-
r'Ye CYUIECTBUTEIbHBIE, 00pa30BaHHBIC C MOMOIIBIO 3TUX CYP(HUKCOB, MOTYT UMETh 3HAYE-
HUE pe3yJibTaTa ACHCTBUS B BUJIE NIPEAMETA, BEIIECTBA, HAPUMEP: mixture - MUKCTYpa,
cMmech; fixture - KperuieHue (1eTaib).

15. Cydduxc -ship oOpa3syer cymecTBUTEIBHBIE CO 3HAYCHHEM COCTOSHUS, TIOJIOKEHUS
WJIA CBOMCTBA, HAIIPUMED:

friend (apyr) - friendship (npyx6a).

Text 8. The welding technique. i
1.Read and translate the text. -
IIpouumatime u nepegedume mexcm Moxpurrwe L

If you want to join two metals by arc welding you 2= Hongienh wana
should know the welding technique, i.e. the technological Z"“ . Ep—
process of welding.To begin welding it is necessary to ==
strike an arc. The electrode held in a holder is brought in
contact with the metal surface, withdrawn (separated) and
held as so to create and maintain an arc. Since the space between the electrode and the base
metal has highest resistance in the circuit, a tremendous amount of heat is developed by the
electric arc at this point.Intense heating results in melting the workpiece metal and forming
a small molten metal pool or crater.

The depth of the crater indicates the amount of penetration or depth of fusion.Since
the electrode is also melted by the heat of the electric arc, the electrode metal is deposited
in a molten pool on the base metal. In this case the electrode metal served both electrical
pole and the filler metal. As we see, the metal electrode supplies additional metal to the base
metal, but in the case of carbon or tungsten arc, filler metal rod may be used, it being usually
fed from aside.

After an electric arc has struck, it is maintained by a uniform continuous movement
of the electrode toward the work to compensate for that portion of the electrode which has
been melted and deposited in the weld. At the same time, the arc should be advanced at a
uniform speed along the line of welding, i.e. the weld groove.

As for the metal in the crater, it is agitated and mixes the molten electrode metal with
the base metal, forming a strong weld joint. After the weld is completed it is necessary to
clean and inspect it.

CepaeuHMK 3nekTpoaa

3awmTHan atMocdepa

3acTbiBlWMA

Vocabulary
Technique TEXHUKA, METOJ/IMKA
Bring (brought) 10JIBOJIMTh, ITOTHOCHTD
Withdraw OTBOJHUTH
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Depth (deep) riyouHa

Serve CITY)KUTh

From aside CO CTOPOHBI

Feed 10J1aBaTh, 0Ja4a
Uniform paBHOMEPHBIN
Advance TIPOIBUTATHCS
Clean YUCTHINA, OYHIIATH
Groove KaHaBKa, pa3Jielika
Maintain O JIICP)KUBATh
Molten weld pool CBapoYHasi BaHHA

2.Answer the questions.

Omeemvme Ha 80NpocCsl

1. What welding is described in the text?

2. What electrode do we use in the process?

3. How many electrodes are applied in this method?
4. When is the arc created?

5. Is any gas used in this welding?

3. Find in the text.

Hanioume ¢ mexcme

. Manienbkas cBapoyHasi BAaHHA

. PaBHOMEpHAas cKOpOCTh

. [IpouHoe cBapHOE COCTUHEHUE
. [Iprucaounslil MmeTamn

. IImaBnenue geranu merajia

N B~ WN =

. A small weld pool

. Uniform velocity

. Strong weld joint

. Filler metal

. Melting metal parts

Ok wpN PRk

4. Find 6 words
Hauoume 6 cnos

G R O O VvV E S
Q W |E R T Y E
A S F E E D R
C L E A N F \Y
D F G H J K E
U N I F O R M
A D \ A N C E

5. Read the grammar rule from Lesson 7 once more and find examples in the text.
lIpouumaiime ewe pas npasuno epamMmamuKky U3 ypoxka 7 u Hatloume npumepsl 8 meKkcme.
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Welding Skills
1.Read and translate the text.

R —

A Welder permanently joins pieces of metal with metal
filler, using heat and/or pressure. Welders join parts being
manufactured, they build structures and repair broken or
cracked parts, according to specifications. Job Related
Skills, Interests and Values

« using and maintaining tools, material handling equipment
and welding equipment;

» reading and interpreting blueprints;

« acquiring thorough knowledge of arc, gas and resistance welding theory;

* laying out, cutting and forming metals to specifications;

* preparing the work site;

» fitting sub-assemblies and assemblies together and preparing assemblies for welding;
 welding using shielded metal arc welding, gas metal arc welding, gas tungsten arc welding,
flux core or metal core arc welding, submerged arc welding and plasma arc welding pro-
Cesses,;

* carrying out special processes such as welding studs and brazing;

« ensuring quality of product/process before, during and after welding;

What’s Your Future as a Welder?

Most workers in this occupation work full-time, sometimes in shift work, usually in-
doors. Those with the ability to work with high-technology welding applications may have
better employment opportunities.

The bulk of employment opportunities are predicted to occur in the non-electrical,
machinery, construction and metal-fabricating industries. Some workers will become self-
employed.

Examples of companies that employ welders include: Fabricating shops; Manufactur-
ers of structural steel and platework; Construction industries; Boilers; Heavy machinery
contractors; Aircraft contractors; Ship building and other transportation contractors; Spe-
cialized welding shops.

2.Ask Yourself: Is Working as a Welder For You?
Cnpocume cebs1. Bvl xomenu 661 pabomamsv ceapuyuxom?

Are you good at preparing and planning a job from start to finish? Yes No

Can you look at a diagram or shop drawing and visualize how things | Yes No
come together?

Do you like figuring out what’s wrong with something and then re- | Yes No
pairing it?

Are you able to bend, stretch, kneel, stand for long periods and lift | Yes No
material and supplies?

Would it bother you to work around dangerous gases and intense Yes No
heat?

64



Do you have good hand/eye coordination to guide a welding arc Yes No
along the edges of metal?

Tema «CBapouHoe 000pya0oBaHHe»

IlepeBeauTe TEKCT

Equipment

Equipment is available for both fully automatic operation, as well as semiautomatic
operation, wherein wire feed is automatic, but the travel speed and direction is controlled by
hand rather than machine. For manual operation, which is sometimes done, the electrode
wire is fed through a flexible tube by a wire driving mechanism.  Automatic heads are
available for operation with either AC or DC and for either shop or field operation. The
heads can be mounted stationary while the work is moved in relation to the electrode, or the
head can be moved in relation to the work. Two or more heads can be mounted together to
create multiple arc in tandem, which still further increases the rate of deposition. Power
sources for welding heads include transformers, motor generators and rectifiers. Since the
arc and the weld metal are completely shielded from the air by the blanket of flux, uniform
and high quality welds are produced. In addition, greater penetration is provided because of
the higher concentration of the heat due to the insulating qualities of the flux. The flux blan-
ket also controls the bead shape and allows the use of much higher current densities than
can be employed with an open arc. The high currents, of course, lead to deep penetration of
the base metal and fast deposition of electrode wire. Since a large amount of material is
molten in one time, it is essential that the weld be done in a horizontal or flat position.

Tema «KoHTPOJIb U KA4€CTBO CBAPHOT0 COEIMHEHUS

IIpouuraiiTe U nepeBeInTEe TEKCT

Minimum Quality Control Guidelines for Gas Metal Arc Welding

This guideline defines the minimum requirements for Gas Metal Arc Welding
(GMAW) (also known as Metal Inert Gas or MIG) quality control. This guideline does not
alter any contractual obligation, specification or responsibility. This guideline is a best prac-
tice recommendation. Satisfying these minimum requirements does not ensure that all ap-
plicable specifications and responsibilities are met. This guideline applies to all Lear manu-
facturing facilities and support groups.

Welder: A person who performs manual or semiautomatic welding. Welders shall
weld and inspect their welds. Welders may perform routine maintenance including contact
tube and nozzle changes, and nozzle cleaning. Welders may adjust weld parameters within
established limits.

Welding Operator: A person who operates automatic welding equipment. Welding
equipment operators shall inspect their welds. Welding operators may perform routine
maintenance including contact tube and nozzle changes, and nozzle cleaning.

Weld Technician: A person who sets up and performs routine adjustments to auto-
matic welding equipment. Weld Technicians may adjust weld parameters within established
limits.

Weld Engineer: A person who establishes weld parameters and weld parameter limits.

Weld Inspector: A person who performs inspection of welds.

Quality Engineer: A person who establishes and monitors the Control Plan for the
product.
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Product Engineer: A person who has the authority to release the Design Record for
the product.

Amperage: (Current) The measurement of the amount of electricity flowing past a
given point in a conductor per second.

Arc Length: Distance or air space between the tip of the unmelted electrode wire and
the work. For GMAW, arc voltage determines arc length.

Arc Voltage: Measured across the welding arc between the electrode tip and the sur-
face of the weld puddle.

Automatic Welding: The equipment controls the electrode wire feeding and move-
ment of the welding gun.

Base Metal: The material that will be joined by welding

Contact Tube: (Weld Tip) The contact tube transfers the current to the electrode.

Depth of Fusion: (Penetration) The depth or distance that a deposited weld metal ex-
tends into the base metal or the previous pass.

General: This guideline breaks the quality control of welding into five elements:

- Training (4.2) of personnel involved in the welding process

- Process Quality Controls (4.3) to monitor the conformance to the weld schedule

- Product Quality Controls (4.4) to monitor the conformance to the weld specifications

- Control Plan (4.5) with frequencies for the product and process controls, traceability
for the products, and the reaction plans for issues detected by the controls

- PPAP (4.6) to record the qualification of the welding procedure and controls

Training & Qualification: Personnel shall be trained. The plant shall establish training
and qualification programs for personnel including welders, welding equipment operators,
weld technicians, weld engineers, weld inspectors, and quality engineers for welding pro-
cesses. See also GSOG 18.3, Qualification and Training Requirements for GMAW Person-
nel.

Process Quality Controls: Process quality controls shall be established to monitor the
conformance to the weld schedule and the qualified welding process. The process quality
controls must cover all essential elements of the welding process. The minimum required
process quality controls are addressed in Paragraph 4.5. The essential elements of process
quality control include:

- Workpieces

- Fixtures

- Weld Technique per the Weld Schedule

- Weld Equipment and Parameters per the Weld Schedule

- Change Controls

Workpiece Controls: Important characteristics of the workpiece dimensions and ma-
terial must be identified through the APQP process. At a minimum, consider:

Workpiece Characteristics: Characteristics shall normally include workpiece material
composition, dimensions near the joint, and dimensions on the fixtured features of the part.
These characteristics shall be controlled. These controls are normally instituted at the pro-
duction process for the workpiece and/or at receiving inspection. The frequency and method
of control of these characteristics shall be included in the appropriate control plan.

KOHTpOJILHLIe BOIIPOCHI H 3aJaHUA

1.Exercises for independent work and knowledge control
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1. HpO‘-ITI/ITe NpCUIOKCHUA, 3allMIIUTC B TCTPAAb IPCAJIOKCHUA, IIC TOBOPUTCA O
cBapke. O00cHYyHTe CBOM BBIOOP:
. The circuit consists of two cables, a source of energy and other components.
. The fabrication of iron and steel has greatly developed.
. The increase of current results in the increase of penetration.
. There are some methods of creating an arc.
. The first problem was how to reconstruct and modernize the foundry shop.
. The arc has a very high temperature and able to melt refractory metals.
. There are two types of current: direct and alternating.
. Penetration is a major factor in making high quality welds.
. The technique of machining the workpiece was developed by the shop specialists.
10. A holder is connected to the electrode cable.
11. Cables connect the work and the electrode with the source of welding current.
12. The consumable electrode is hot only a conductor of electric current but is also a filler
metal.
13. The arc bridge across the Irtysh River was built in 1978.
14. The knowledge of properties of the material enabled the operator to machine the work
very quickly and exactly.
15. If you want to weld you should know the technique of striking and maintaining the arc.
16. Too high current results in a deep fusion or penetration.
17. The current two-year plan of reconstruction of the foundry has been discussed and
adopted at the meeting.
18. The metal electrode is a filler metal and during the process of welding is deposited in a
molten pool.
19. Direct current may be used under two conditions of polarity-straight and reverse.
20. To produce an alloy it is necessary to melt two or more metals and fuse them together.
2. Complete the sentences using the words given bellow
3axonuume npedﬂoofceuuﬂ, UCNnoJib3ys Cjloea, npueedeHHble Husice

OO ~NOOUIWN -

1.The intense heat is ... by the arc.
2. The electric arc is the best ... of the heat energy.
. The arc is able to melt ... metals.
. Sometimes the arc is ... between the two non-consumable electrodes.
. There are two types of current ... and ..
. The depth of fusion is named ... .
. The electrode ... 1s used for holding an electrode.
. When the electrode is in contact with the work, the ... is completed.
9. The electric current and polarity, both ... and ... are an important factor in producing
high quality welds.
10. The ... cables connect the ... metal with a ... of energy.
11. The ... electrode is a conductor and at the same time a ... metal.
12. Intense heating ... in melting the base metal and the electrode.

0N Nk~ W

1.CuabHas xapa ... OT IyI'H.
2. DylekTprUecKasi Ayra-Jy4iiuii HCTOYHHUK TeII0OBO JHEePIruu.
3. lyra cnoco0Ha NJIaABUTH ... METAJLIIbI.

4. Hnuorapa Ayra HaxoaAuTcCH ... MEXKIY IBYMSA HCILVIABAINIMMHUCA JJICKTPOAAMH.
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5. CyuiecTByeT ABAa THIIA TOKA ... U ...

6. 'ryOnna causiHust Ha3bIBaeTcH ... .

7. DNEKTPOJ ... HCHOJIb3YeTCH IJIfl YAePKAHUS IJIeKTPoaa.

8. Korja 3/1eKTpoa HaX0AUTCS B KOHTAKTE ¢ padoToii, ... 3aBepLIEHO.

9. DiIeKTpUYEeCKH TOK M MOJAPHOCTb, 002 ... ! ... BAXKHbIH (PAKTOP B NPOU3BO-
JUTHh CBAPKH BHICOKOI0 KayecTBa.

10. Tor. .. ka0eJid COeANHSIOT METAJLJI C IHEePrueH.

11. D1eKTPOA-ITO MPOBOJHMUK M B TO Ke BpeMs MeTaJLl.

12. UHTEeHCUBHBII HATPEB ... IPH IJIABJIEHUN OCHOBHOI0 METAJLJIA U JJIeK-
TpoaA.
Penetration, Circuit, Ground, To be created, Filler, To result (in), Alternat-
ing,Source, To be produced, Reverse, Holder, Straight, Direct, Base, Refrac-

tory, Consumable, Quality Property

IIpoHuKHOBEeHHE, 3aMBIKAHUS, 3€MJII0, KOTOPbIe NO/KHbI OBITH CO31AHBI,
HANOJIHUTEJIAA, B pe3yJbTaTte (B), mepeMeHHOro HCTOYHUKA, Oy1eT MPOU3BOANTHCS, Pe-
BeEpc, AeprKaTelib, NpsiMasi, IPSIMOil, OCHOBAHUE, OTHEYIIOPHBIA MaTepHaJl, PACXOAHBIN
MaTtepuaJj, KauecTBo HeIBHKUMOCTH

3. [lpoumume unmepHayuoHaibusle C108a, oatime ux pyccKue Ha38aHusl:

Metal, mechanical, pressure, process, intense, electric, energy, transform, temperature, con-
centration, industrial, zone, base, electrode, stability, factor, type, polarity, generator, spe-
cial, transformer, voltage, amperage, reduce, crater, inspect, regular, cable, form, compen-
sate, portion, contact, distance, absorb, ultraviolet, component, gas, ionize, discuss, propor-
tion.

MetaJii, MEXaHUYEeCKU, JaBJIeHHe, POLECC, MHTEHCUBHbIN, 3JIEKTPUYECKYIO,
JHEPrum, Nnpeodpa3oBaHusi, TeMIEPATYPbl, KOHHEHTPALMH, NMPOMbIIILJIEHHAS, 30HA,
0a3a, j1eKTpoaa, cTadujIbHOCTH, pakTOop, T, NOJAPHOCTH, TeHEPATOP, CHEHUAIb-
HbIe, TPaHC(OPMATOP, HANIPSIZKEHUE, CUJIY TOKA, YMEHbIINTh, KpaTep, NPOBePsTh, pe-
ryJsipHo, Kab0essi, popmMa, KOMIEHCUPOBATH, YaCTh, KOHTAKT, PACCTOSIHUE, IOIJIO-
aTh yJbTpadguoser, KOMIOHEHTOB, Ia3a, HOHU3UPYIOT, 00CYAUThH, NPONOPLHUH.

Nudopmarnus: CiaoBo “number” MoXXeT o3Ha4yaTh: 1. KOJIUYECTBO, Psiji, HOMEP

To must a weld it is necessary to perform a number of operations.

UYT0OBI BBEITTOJTHUTH II0OB, HEOOXOIUMO TTOBECTH PsIJT OIISPaITUH.

You must know the number and type electrodes, for example, the number 2 VW-type elec-
trodes.

Bbl 1015KHBI 3HATh HOMEP M TOM 3JIEKTPOJIa, Hanpumep, “31ekTpoasl No2 tuma VW,

3. Ilepesedume npeonodicenus nUCbMeHHO:

1. There are a number of factories producing welding equipment for welding industry.

2. A great number of alloys have been developed for commercial application.

3. The welding operator experimented with the two numbers of electrodes: Contact
15 and Contact 18 electrodes.
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4. The number of operations given in the instruction are: 1,2,5,11. it is necessary not
only to follow this order but to consider a number of other factors.

1. EcThb psii 3aBOJ0B 10 NPOU3BOJACTBY CBAPOYHOI0 000PY10BAHUSA JI1 CBAPKH.

2. boJsb1I0€e KOJIMYECTBO CIJIABOB ObLJIO HAYATO /1JI51 KOMMEP4YeCKOro npuMeHe-
HMSI.

3. Oneparop cBapKkM 3KCNEPUMEHTHPOBAJ C ABYMS YUCJIAMHU 3JIEKTPOI0B: KOH-
TakT 15 u koHTakT 18 3J71eKTpPOIOB.

4. KosinuecTBO Onepanuii, npuBeeHHbIX B HHCTPYKuuu: 1,2,5,11. HeoOxoaumMo
He TOJILKO CJIeJ0BAaTh 3TOMY MNOPSIAKY, HO M YYMTBHIBATh PAd APYrux (axkTopos.

5. Hpoqmume u nepeeedume OMpubleKU. B xaxux uz HUX pacckasvleaemcs o0 ceapke.

a. The next problem is the electrode holder. This should be mechanically strong, light
in weight and hold the electrode firmly in position during welding, but allow easy removal
and replacement of an electrode. It must not be too not. The connection from the electrode
holder to machine is made by cable.

b. This is one of the most important lessons in the course and you must repeat all the
operations until the student who is operating is able to tell the student who works as an
inspector what he is doing. After this has been done, and it will take some time to do it, then
the students are to change place and repeat their operations.

c. Increased use of the hydraulic press in stamping plants has been seen during the
past five years. Its flexibility as to length of stroke as well as controlled speed of stroke,
make it particularly valuable to the job stamping shop. Today, hydraulic presses designed
for both short and long strokes are of capacities up to 5.000 tons and more.

d. Be careful that you do not move the electrode too fast so that the deposited metal.
Continue this operation until you are able to create the arc every time and stop it, and create
again and maintain it in any position.

a. Caenywoiasi npodjeMa-3JjieKTPoA0AepxKaTe/b. ITO A0JKHO ObITh MEeXaHHUYe-
CKH IIPOYHBLIM, JIETKHM IO BE€CY U NMPOYHO YACPKUBATL JJICKTPOA B ITIOJOKCHHUH BO
BpeMsA CBAPKH, HO IO3BOJIACT JICTKO CHUMATDb U 3aMCHATD JJICKTPOI. IT0 He JOJIZKHO
OBLITH CJMIIKOM He. COGI{I/IHeHHe OT A€PKATEJA JICKTPOAdAa K MAIIIKMHEC HAJAYKCHO Ka-
Oejiem.

b. IT0 0AMH M3 caMBbIX Ba:KHBIX YPOKOB B Kypce, U Bbl I0JI2KHbI IOBTOPUTH BCe
omepanuu, MOKa CTyJeHT, KOTOPbIil padoTaeT B COCTOSIHUM CKa3aTh CTYJEHTY, KOTO-
pblil padoTaeT B KayecTBe MHCIEKTOPA, YTO OH Aesaaer. Ilocie Toro, kak 3T1o Oyner
caeJ1aHo, a 3TO 3aliMeT KaKoe-TOo BpeMsi, YYCHUKH T0JKHbI CMEHUTH MECTO U MMOBTO-
PHMTH CBOM JACHCTBUS.

C. YBeJInUueHHe NCI0JIb30BaAHUA IT'HAPAB/IMYIECCKOI0 1pecca B IITaMIIOBOYHBIX 3a-
BOAax Haﬁ.]HO}IaeTCﬂ B TCUCHHUE NMOCJICAHUX IIATH JICT. CBost THOKOCTD O OJJINHE X0aa
TaKKE, KAK KOHTPOJHPyEeMad CKOPOCTHb X014, J1€Ja€T €0 B YaCTHOCTH IICHHBIM K pa-
O0ote mremmea0s Maradud. CerogHs ruapaBjM4yecKHe Mpecchbl, NMpeJHA3HAYCHHbIC
KaK ISl KOPOTKHUX, TAK U JJIfl JVIMHHBIX X0/10B, MUMEKT NPOU3BOAUTEIbHOCTH 10 5000
TOHH H 0oJ1ee.

d. ByabTe 0cTOPOXKHBI, YTOOBI JIEKTPOJ He ABUIAJICHA CJAMIIKOM ObICTPO TaK,
4T00bI Ocaxnajcsa Merasl. IlpogoskaiiTe 3Ty omepanuio 10 Tex Nop, MOKa BbI He CMO-
KE€Te Co31aBaThb Ayry Ka)KI[LIﬁ Pa3 H 0CTAHABJ/IMBATDL €€, 4 TAK/KE Co31aBaTb CHOBA U

NOAACPKUBATD €€ B JIFOOOM I0JI0KEHHH.
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Nudopmarus:  TloBenurensHOe MpeioKeHUE OOBIYHO HAYMHAETCS C TJaroja:
Hampumep: Be  careful. —  byasre  BHuMmaTenbHbl!  bByabTe  OCTOpPOXKHBI!
Do not look at the arc. — He cmoTpute Ha ayry!

6. Ilepesedume npeonooicenusi:

1. Do not play with the arc.

2. Strike an arc and maintain it for some minutes.

3. Inspect the penetration and the appearance of the weld.

4. Hold the electrode in a vertical position.

5. Feed the electrode into the zone of welding.

6. Practice starting the arc and holding it.

7. Never look at the arc without using a special shield.

8. Do not stop training until you are able to start, maintain and stop the arc at any
time and place you wish.

1. He urpaiite ¢ xyroii.

2. 3akrure Ayry v NoJepKUBaiTe ee B Te4eHHe HECKOJIbKHUX MUHYT.

3. IIpoBepbTe NPOHMKHOBEHNE M BHEIIHUIT BU/I CBAPHOI0 LIBA.

4. /lep;kuTe 3JIEKTPOJ B BEPTHKAJIBbHOM MOJI0KEHHUH.

5. IlTopaya 3j1eKTPOAA B 30HY CBapKH.

6. IlorpenupyiiTecb HAYMHATH AYTY M YIEePKUBATh ee.

7. Hukoraa He cMoTpHTe Ha AYry 0€e3 MCIOJIb30BAHMS CIIEIHAJBHOIO IIUTA.

8. He npekpaimaiiTe TpeHMPOBKY, IOKA BbI HE CMOKeTe HAYaTh, OA/IEPKUBATH
U OCTAHABJIMBATH AYIY B JI1000¢ BpeMs M B JII000M MecTe.

7. Hpoqmume, nepeeedume OMpbIBOK U CKaaicunie, o yem 2060pUMbCA 6 noeeuneilb-
HbIX npednodiceruax-uncmpykyusax. Hanuwume 10 npumepoes npeonosicenuii 6 nogenumens-
HOM HAKJIIOHEHUU.

Be careful that you do not move the electrode too fast so that the deposited metal.
Continue this operation until you are able to create the arc every time and stop it, and create
again and maintain it in any position.

Be careful ...

Continue ...

ByabTe 0CTOpPOKHBI, YTOOBI JIEKTPOA He ABHMIAJCH CJAMIIKOM OBICTPO TaK,
yT00BbI Oca:knagcsa merasl. [lpogoskaiire 3Ty onepanuro 10 Tex nop, MoKa Bbl He CMO-
’KeTe CO34aBaTh AYI'y KaKAbIH pa3 M OCTAHABJIMBATH €€, a2 TAK/Ke CO31aBATh CHOBA H
NOA/IEPKUBATH €€ B JII000M MOJI0KESHUH.

BBITH OCTOPOXKHBIM ...

IIpoaxosxars ...

9. llepeseoume c pycckozo nHa aunenuvickuii. Kaxoii 6uo ceapxu uzobpasicen Ha pu-
cyHke?
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Amnepmemp

i Bonemmem,
lNokpbimeil anekmpod P

Bnekmpododepxamens
- UecmoyHuk
HannaenenHsil memann numaxus

OcHosHol Memann

CeapoyHas Oyea
CeapouHbie kabenu:

—— 3aneKmpodHbIll

/ obpamHbill (3emnaHol)

BemnaHol 3axum

10.

9. Koumponvnulii nepegoo.

Bapuanm 1.

1. There are two methods of striking an arc.

2. Before to be welded the joint or groove should be cleaned and examined in order
to provide deep penetration and sound weld deposit free from inclusions and impurities.

3. We know fusion-arc welding to be the process of heating, melting and fusing two
or more metals together.

4. After creating an arc try to hold or maintain it.

5. . Weld metal consists of the base metal and electrode metal, both these metal being
fused in the molten pool on the surface of the metal to be welded.

6. The high current results in increasing depth of fusion and speeds welding rate.

7. Both the generator and transformer have two terminals for the electrode cable and
ground cable.

8. The arc produces a great amount of heat and concentrates it in the joint rather than
an the surface of all the work.

9. The electrode cable connects the source of source of power with the electrode
holder.

10. . As for grounding, it is provided with a ground cable.

1. CymecTByeT ABa MeTO/Ia yAapa mo ayre.

2. IIpexxne yem ObITH cBapeHHbIM coeanHeHue win ITA3 no/kHBI OBITH O04H-
IIEHBbI M1 PACMOTPEHBI /IJIS1 TOI0 YTOOBI 00ecneYuTh IIy00KOe MPOHUKAHUE U SIPOBYIO
3aj1eMb CBAPKH CBOOOHYIO OT BKJIKYEHUH U IPUMecei.

3. Ml 3HaeM, UTO AYroBasi CBApKa IJIaBJIeHUEM SIBJISIETCS MPOIecCOM HArpeBa,
IUIABJICHUS W CILUIABJIEHMS IBYX WIH 0oJiee MeTaUIOB BMecTe.

4. ITocse co3ganus Ayrv monpooyiire ee yaep:karb WA COXPAHUTb.

5. HanuiaBjieHHbIH MeTAJLJI COCTOUT U3 OCHOBHOI'O METAJLJIA M 3JIeKTPOHOI0 Me-
TaJJ1a, 002 3TH MeTAJJIA PACILIIABJICHHOI CBAPOYHOIl BAHHBI HA IOBEPXHOCTH METAJLIIA
JJIl CBAPKHU.

6. BoIb1IOM TOK NMPUBOAMUT K YBEJINYEHUIO TIYOMHBI M CKOPOCTH CHHTE3a CKO-
POCTH CBAPKH.

7. ! reHepaTop U TPaHCHOPMATOP UMEIOT 2 CTEP:KHS IS Kadess 3JIeKTPoaa U
3a3eMJICHHOT 0 KaleJist.
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8. lyra o0pa3yercs 00/1b110€ KOJIHYECTBO TeIVIa 1 KOHIEHTPUPYeT ee B CyCTaBe,
a He HA MOBEPXHOCTH Bcell padoThI.

9. KabeJib 3J1IEKTPOA COeAMHSAET UCTOYHUK MCTOYHUKA NMATAHUSA C JIeprKaTesieM
3JIEKTPOA.

10. Kak nJ1a 3a3MeJieHMsl, 00ecieueHo ¢ 3a3eMJIsI0IMM KaldesieM.

Bapuanm 2

1. As arule, cables are made of copper and aluminum, are flexible and wear resistant,
and have very high insulating properties.

2. Metal electrode provides a filler metal, this additional metal being deposited in the
molten pool or crater.

3. Depth of fusion depends upon a number of factors.

4. Tungsten being a refractory metal, it is used for producing non-consumble elec-
trodes.

5. If used a filler rod may be fed from aside.

6. Vertical and overhead welding requires good knowledge of welding technique.

7. Too short arc resulted in shortcircuiting.

8. . When the electrode is brought to the joint, the arc is established and the circuit is
completed.

9. . When striking an arc do not look at the without using a shield or helmet.

10.  Current supply is provided by means of two cables.

11. 1. The arc melts edges rather than all the surface of the work.

1. Kak npaBui1o, kabeiu H3roTaBJIMBAaKOTC U3 MeIU U AJTIOMUHHUSA, OTINYAKOTCS
THOKOCTBHIO M H3HOCOCTOMKOCTBIO, HMEIOT 04eHb BHICOKHE H30/ISIIHOHHbIC CBOMCTBA.

2. Meranim4yecKkuid 3JIEKTPoA o0ecneyrBaeT 3aM0JHUTEb MeTa/lIa, ITOT [10-
NOJIHUTEJIBHBIN METAJJI 0CAXKIAETCH B PACIJIABJIEHHOH BaHHE WIN KpaTepe.

3. 'nyOuHa ciusiHMSA 3aBUCHUT OT psiia (pakTopoB.

4. Boab@pam sABJIsIeTCH TYrOIJIABKMM METAJJIOM, IPUMEHSETCH AJIs1 CO3AaHUA
HEepPacxoayeMbIX JIEKTPOAOB.

5. Ecau ucmosib3yercsi Mpuca0ovyHasi MPOBOJI0KA MOKeT NMOAABATHCH CO CTO-
POHBI.

6. BeprukajJbHasg W HaKJIaJHasl CBapKa Tpe0yeT XOpouiero 3HAHUS TEXHHMKH
CBapKH.

7. CAMIIKOM KOPOTKAsl 1yra NpuBeia K KOPOTKOMY 3aMbIKAHMIO.

8. Koraa ajiekTpox npuBeJin K CyCTaBy, AIYT'M U Helb 3AaMbIKACTCH.

9. IIpu ynape no ayre He CMOTpHUTe Ha 0e3 MCNOJIb30BAHUS IIUTA UJIM HLJIEeMA.

10. DjekTponUTAHHUE OCYLIECTBJIAETCS ¢ MOMOIIBIO ABYX KaleJeil.

11. /Iyra niiaBuT Kpasi, a He BCI0 IOBEPXHOCTH padoThl.

Nudopmarus: B TekcTe BCTpedaroTCs CI0BA U CIOBOCOYETaHUS, 00pa30BaHHBIE OT IJIaroJia
(13 29

mean
a) to mean — o3HauaTh, 3HaunTh ‘DC’ means direct current.

mosphere.

a means — croco0, cpeactso The inert gas is a good means for protection the arc from the at-
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c) by means of — nmocpencrBom vero-rb6o The carbon electrode was held by means of a spe-
cial holder.

Hupopmayua: B mexcme ecmpeuaiomces c06a u c080couemanus, 00pazo6anHvle om
2nazona “snauums”

a) oznauaem — o3nauamsv, DC ‘DC’ o3nauaem nocmosHHblil MOK.

cpeocmeo-inert, inert UHEPMHBLIL 2A3 AGIACMCA XOPOUIUM CPEOCH 8OM 3aUiUmMbl OY2U OMm
ammocghepnuvix 6030eiicmeuil.

8) C HOMOUBLIO — ROCPEOCHBOM Ue20-TUDO Y2T1EPOOHBLIL IIEKMPOO YOEPIHCUBAICA C NOMO-
WbI0 CREYUATILHO20 Oeprcamens.

10. Ilepesedume npeonoscenus

1. This means that the current coming to the transformer is 220 V.

2. By means of electric arc, the great amount of electrical energy is transformed into heat
energy.

3. An increase of current means deeper penetration and even burn though.

4. The other means such as heating, melting and fusing may be used.

5. Metals to be welded were heated and melted by means of the electric arc.

6. This, of source, means higher welding current.

7. In many cases, this does not mean application of special technique.

8. Modern means of welding inspection include ultrasonic, X-rays, and other techniques.
9. The heating of the surface is provided by means of the electric arc and by other means.
10. There are various means that can be applied to inspect the weld.

1. T0 3HAYMT YTO TeUueHHe NMPUXOAH K TpaHchopmaTopy 220 V.

2. IlocpeacTBOM JIEKTPUIECKOM TYTH, 00J1bII0€ KOJTMYECTBO YJIEKTPUIECKOM IHEPT UM
npeodpa3oBaHoO B TEMJIOBYIO YJHEPTHIO.

3. YBeMueHne TeyeHnsi 3HAYUT 0oJiee riIy0oKoe NPOHNKAHME M 1aKe 07KO0T 10 KOHIA.
4. Jlpyrue cepeauHbl KaK TOIUIEHHE, IVIABUTH U CILIABJATH MOTYT ObITH HCIOJIb30-
BaHbI.

5. Metajuibl, KOTOPbIE€ HYKHO CBAPHUTH ObLJIM HATPeThI U ObLJIN PacIlJIaBJIeHbI OCPe/-
CTBOM JICKTPHUYECKOM AyTH.

6. 10, KOHEYHO, 3HAYUT 00JIee BLICOKOE TeUYeHHE 3aBAPKH.

7. Bo MHOTHX CJIy4asixX 3TO He 03HAYAeT NPUMEHEeHHsI CeNAJIbHOH TEXHUKH.

8. CoBpeMeHHBIE CpeacTBa CBAPOYHOI0 KOHTPOJS BKJIKYAKT YJIbTPAa3BYKOBbIE,
PEHTreHOBCKME U IPYTrHe MeTO/Abl.

9. HarpeB noBepXHOCTH OCYIIECTBJISIETCS C MOMOIIBIO YJIEKTPUUYECKOM TIYyTd, U IPYTrUX
CpeaCTB.

10. PaziiuuHble cepeuHbl KOTOPbIE MOKHO NMPUJIOKHUTH IJIsl TOT0 YTOObI MPOBEPUTH
CBapKYy.

11. Tloobepume K aHeMUNCKUM 21A20NIAM COOMBEmMCcmeyowue IKeUusaieHmol. 3anumume
NOJIyYeHHble Napvl 8 mempaobs.

1. melt 1. nepxathb

2. join 2. oAIeP>KUBATh
3. fuse 3. mepeMeHHbIi
4. create 4. moaCOEINHATD
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5. strike

6. provide

7. flow

8. hold

9. connect
10. maintain
11. deposit
12. result (in)
13. increase
14. depend
15. penetrate
16. mean

17. ground
18. circuit
19. alternating
20. source

. 3a3CMJIATH

. HAaIlJIaBJISITH
. IINIaBUTBCA

. HCTOYHHK

. CO34aBaTb

. YBEJIMYHBATh

. TIeTTh

. IPUBOAUTH K 4eMy-TTHOO
. IPOTEKATh, TCUb

. 3aBUCETH

. IPOBOPAYUBATh

. o0ecreunBaTh

. 3KHUTaTh

. CILTABJIATh, PACTUIABIISTH
. 3HAYUTh, 03HAYATh

. KaHaBKa, pa3zenka

12. Ilpoumume u nepegedume 2pynnul c108, L000OPAE COOMBEMCMBYIOUUE IKEUBATECHNBL

K nodqepKHym biM ClloeaM.

1. welded joint
2. melting point

3. clean surface

4. edge of a work
5. source of current
6. refractory metal

7. straight polarity

8. alternating current

9. a.c. transformer

10. electrode holder

11. welding technique
12. molten pool

13. filler metal

14. consumable electrode
15. ground cable

16. welding circuit

17. good fusion

. TipsiMasi (TIOJIIPHOCTB )
. Tpancopmatop
. TEXHOJIOT U

. IPUCAJOYHBIN

. COeJTMHEHUE

. CIUTaBJICHUE

. KpoMKa

. IEPEMEHHBIN

. TyHKa, BAHHOYKA
10. 3a3emieHue

11. moBepXxHOCTh
12. nnaBsmuics
13. TyronnaBkuit
14. nenn

15. ucrouHuk

16. HEeTLIABAIIIMICS

O 0 1N LN B~ WK —

CITI0CO0O0B.

Nudopmarus: the PARTICIPLE 1 moxet BXoauTth B coctaB HezaBucumoro npu-
4acTHOTO 00opoTa. JlelicTBre B 000pOTE BBIPAXKEHO HE MOJICIKAINM, a CYIICCTBH-
TeJIBHBIM, BXOASIIHM B 000poT. HITO nepeBoauThCs MpUIaTOUYHBIM TIPEITIOKEHUEM
C COI03aMU: T.K., €CJIU, U, &, IPUUEM, TIPEKIIE:

1. There are many methods of joining metals, welding being one of the best methods.
HNmMeeTcst MHOTO CTOCOOOB COSMHEHUSI METAJIOB, MPUUEM CBapKa OJUH W3 JIYUIIINX

2. Welding having been completed, the weld was cleaned and inspected.
ITocne TOT'O, KaK CBApKa ObLI1a 3aBCPIICHA, IIIOB ObLI OYHMIICH U ITPOBCPCH
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13. Haiioume npeonodcenus ¢ He3a8UCUMBIM NPUYACTHBIM 000POMOM U nepegeoume ux
NUCOMEHHO:

1. Sometimes, ferrous metals are joined by copper electrodes, no flux being applied.

2. After having been welded, the welds were inspected, the results being studied by the
welding operators and inspectors.

3. The welding current is produced by special welding generators increasing or reducing
the current.

4. Tungsten being a refractory metal, we use it in tungsten-arc welding.

5. The electrodes developed for this technique are called contact electrodes, there being
two types: Contact 15 and Contact 18 electrodes.

6. The Contact 18 electrodes give better results because the coating material produces a
gas shield around the arc, the welding process being done in this shielding gas atmosphere.
7. When using electrode a very short arc must be maintained to fuse the edges of the joint.
8. The wire used in producing this type of electrodes varies from the other types, the dif-
ference being in the electrode coating.

1. MHoraa, xeJie3ucThie MeTAIbI COeIMHEHbI MeTHBIMH 3JICKTPOIAMHU, HUKAKOH 0Yy-
AyYH NPUKJIAABIBAHHBIMHU MOTOK.

2. ITocJie cBapKM cBapHbIe HIBbI ObLIN MPOBEPEHbI, Pe3yJbTATHI ObLJIN U3YYEeHbI CBA-
POYHBLIMH OIIEPATOPAMH U MHCIIEKTOPAMM.

3. CBapouHblii TOK BbIPA0ATHIBAETCSH CHENUAIBHBIMHA CBAPOYHBIMH F'eHEPATOPAMM,
YBEJINYUBAIIUMH WIN YMEHBIIAKIIMMU TOK.

4. Boabgdpam siBJsIeTCH TYTOIUVIABKAM METAJIJIOM, Mbl HCII0JIb3yeM €ro B 1yroBOu
CBapke BOJb(ppama.

5. DaekTpoabl, pa3padoTaHHbIE A/ 3TOM TEXHUKH, HA3bIBAKTCH KOHTAKTHBIMHU
JIEKTPOJaMHM, UX JIBA THINA: KOHTaAKTHbIE 15 U KOHTaKTHBIE 18 3/1eKTPOOB.

6. KonTakr 18 3/1eKTpPOABI 1AK0T JIy4llIMe Pe3yJbTaThl, IOTOMY YTO MOKPbITHE MATe-
pHAaJ CO31a€T ra30BYI0 3a1IUTY BOKPYT AYT'd, IPOLECC CBAPKH BeAeTCH B 3allIUTHOM
cpexae.

7. I1pu UCNOJIB30BAHNH 3JIEKTPOAA J0JIKHA MOIEPKUBATHCH 0Y€Hb KOPOTKAsl Iyra
JJIS TOTO YTOOBI CIVIABUTH KPasi COeAUHECHUS.

8. IIpoBoxa ucno/ib3yeMblii B IPOU3BOAUTH 3TOT THII 3JIEKTPOI0OB MEHSET OT APYrUX
THUNOB, PA3HUIILI HAXOAUTHCS B MOKPBHITUH JJIEKTPO/A.

14. Hpoqmume Oompusl6KU U omeenibnie No-pyCCKU HA 60NPOCsul, NOCNMABIIEHHblE K KAJiC-
00MY OMPBIBK).

A. Kakue Mepbl Tpe10CTOPOKHOCTH HEOOXOAUMO MPEANPUHSITH, YTOOBI N30€kKaTh 03KOTa
JIUIIA U TJ1a3 Npy padboTe ¢ Tyroi?

It is evident the arc is very hot. It is necessary that proper protection be used. For eye and
face protection a special glass is used. It is very important that this glass be used at all
times when looking at the arc. Never look at the arc without using a protective glass to
shield eyes. Direct exposure of a “flash” will result in a very painful burning of the eyes.
Aspirin will help you to relieve pain and headacke.
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Before to begin welding you must ask your assistant not to look at the arc without using a
protective glass or goggles.

A. Kakue Mepbl pegoCTOPOKHOCTH HEOOX0AUMO NPEANPHUHSATH, YTOObI U30€KATH
07K0ra JIMIA U 17123 Npu padore ¢ gyrou?

Buano, uro ayra ouenn ropsiuasi. Heo0xoaumo ucnosib30BaTh HaJI€KALLYIO 3AIIUTY.
JlJ1s1 321U THI 1J1a3 M JIMIA UCHOJIb3YeTCH CleNraJIbHOe CTeKJI0. OYeHb BasKHO 4YTO
3TO CTEKJIO0 ObLIO HCIO0JIb30BAHO Bce BpeMsi cMOTpsi Ayry. Hukoraa He cMoTpuTe Ha
AYTY, He UCI0JIb3Ysl 3alllUTHOE CTEKJIO sl 3a1uMThI 171a3. [Ipsimoe Bo3aelicTBue
"BenblIKU'' NpUBeET K 0O4eHb 00J1€3HEHHOMY F'OPEHHIO0 I71a3. ACIHPUH MOMOKeT
CHAATH 00JIb ¥ TOJIOBHYIO 00JIb.

Ilepen Hayasi0M cBapKu HE00XOAUMO MONMPOCUTH MOMOIIIHUKA HE CMOTPETh HA ATy
0€3 3alMTHOI'0 CTEKJIA MJIH 0UYKOB.

B. 1. 'me cienyet BBIMOIHATH CBapOYHbIE PaOOTHI?

2. Kak n306exarsn BpCAHOI'O BOSHGﬁCTBHH AbIMa U I'a30B IIpU CBapKe?

3. I'ne 0co60 HEOOXO0AMMa BEHTUIIALINA?
B. 1. Where should welding work be performed?

2. How to avoid the harmful effects of smoke and gases during welding?

3. Where is ventilation particularly needed?
When working in the shop you must perform welding in separate rooms or cabins in order
to eliminate the danger of burning eyes from reflected or direct rays of the arc to other
workers.
All gas and arc welding operations result in a smoke and atmospheric contamination. Un-
der normal working conditions the smoke from most arc welding operations in large open
shops is not dangerous.
But artificial ventilation should be installed to carry off smoke into the open air and to pro-
vide good visibility and clean air when welding in small shops, rooms and cabins.
Ventilation is especially necessary if such metals as copper, zink or lead are to be melted.

IIpu paGorte B 11exe HeEOOXOAMMO BbINOJHATH CBAPKY B OTAEJbHBIX MOMEIIEHUAX WIH
Ka0OMHAaX, YTOObI MCKJIIOYUTH ONIACHOCTH 00KUIa IJ1a3 0T OTPA’KEHHbIX WJIH NMPSIMbIX
Jiydeii Jyru Ha Apyrux padboTHUKOB.

Bce onepanuu ra3oBou U AyroBoi CBapKu NPUBOAAT K 3aAbIMJICHUIO U 3arPSA3HECHUIO
atMocgepsbl. [Ipu HOpMAJIBLHBIX YCJI0BUSX PA0OTHI AbIM OT 0OJbIINHCTBA TYTOBbBIX
CBAPOYHBIX Pa0OT B KPYNMHBIX OTKPBHITHIX LI€XaX He ONMACEH.

Ho uckyccTBeHHasi BeHTHJISIMS 10JI’KHA ObITh YCTAHOBJIEHA JIJI1 TOTO YTOOBI CHECTH
AbIM B OTKPBITHIN BO31yX U 00eceYuTh XOPOLIYI0 BUIMMOCTh M YMCTHIN BO3yX CBa-
puBasi B He0OJIBIIMX MAra3uHaxX, KOMHATAX U KaOMHAaX.

BenTniasinusi 0co0eHHO HE00X0AUMA, €CJIM HE00X0AUMO PACIUIABUTH TAKHE METAJLJIbI,
KaK Me/b, IMHK WM CBHHEIL.

15. Konmponvhwiil nepegoo.

Ilepeseoume ompuiexu 6e3 crosaps (NUCbMEHHO).
Bapuanm 1

Instead of — BmecTo

Bellow — amxe
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Provided — npu ycinoBun

Match — coBmanars

Maximum practical arc speed for the definite welding conditions is the main factors since
this is necessary to fully use the penetrating action of the arc force.

Since increased arc speed results in increase of the metal deposited there is great economy
in money, time, metal and current.

When the arc is moved slowly there is a small pool of molten metal under the arc and the

force of the arc is lost in the molten pool instead of penetrating into the parent metal in the
groove of the joint.

The molten metal does not fuse below the depth to which the arc penetrates. As we see, in
slow arc speed there usually is a small

Pool of molten metal under the arc not providing deep penetration.

Of course, penetration not only depends upon the arc speed but also upon the current pro-

vided the arc speed matches the current increase.

MaxkcumanbHasi IPAKTHYECKH CKOPOCTh XYI'M VISl ONIPeAeICHHbIX YCJIOBHI 3aBapKHU
IJIABHBIM 00pa3oM (pakToOpsI B BUAY TOT0 YTO 3TO HEOOXOAMMO IOJIHO IS HCII0JIB30-
BAaHHA MPO30PJINBOIO AeHCTBUSA YCUJIHNSA TYTH.

B Buay TOr0 4TO YBEJMUYECHHAS CKOPOCTH AYT'H NPUBOAUT K B YBEJIUYCHHHU AENO3HPO-
BAHHOI'0 MeTaJLJIa 00JIbIIAS IKOHOMHUS B ICHbIaX, BpEMEHH, MeTaJlIe U TeYCHUH.
IIpu MeaIeHHOM nepeMeleHuH YT o Ayroi odpasyercs He0oIbIIas JIyxKa pac-
IUIABJIEHHOT0 MeTAJLJIa, H CHJIA YT TepsieTcs B PACIJIAaBJIEHHOH BaHHEe BMeCTO TOr0,
YT00bI IPOHUKHYTH B HCXOJHbIH META/NI B KAHABKE COeINHEHUSI.

PacniiaB/jieHHBIH MeTaJIJ1 He IVIABUTCS HUKe TJIyOMHBI, HA KOTOPYIO IPOHUKAaeT
ayra. Kak Mbl BUAMM, IPH MEAJICHHON CKOPOCTH YT 00BIYHO

BacceiiH u3 paciiiaBjieHHOr0 MeTaJlJia oJ Ayroii He o0ecneuynBaeT riiy0oKoro npo-
HUKHOBEHUS.

Kone4yHo, npoHMKHOBeHHE 3aBUCHT He TOJIbKO OT CKOPOCTH AYT'M, HO M OT TOKA, NPH
YCJI0BHH, YTO CKOPOCTH AYT'M COOTBETCTBYET YBEJIMYCHUIO TOKA.

Bapuanm 2

Lose — tepsTh

Spread — pacripocTpaHsAThCS

Spatter — 6pbI3ru

From these facts, it is evident that to get greater penetration the arc should be moved more
rapidly rather slowly.

An increase in current increases the arc force and provides deep penetration.

The quality of the weld also depends upon the arc length and the position of the electrode.
When the arc length is too long, heat is lost in the air, much molten metal is also lost in the
form of spatter and the force is soread over a large area to give a winder molten pool.

Too short arc, as you know, may result in poor penetration or even short-circuiting.

In conclusion it has been show, that to obtain the highest welding speeds it is necessary to
penetrate deeply into the base metal resulting in fusion of parent metal with the weld
metal.

The amount of penetration and the economy are proportional to the current used, combin-
ing with the effectiveness of the use of arc force
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N3 3tux ¢pakToOB BUIHO, YTO JJIS NMOJYy4eHHUs 00JIbIIEr0 NPOOUTHS AYTy CJeayeT ABH-
ratb ObICTpee, a He MeJICHHee.

YBejmueHHe TOKA YBeJIUYUBAET CHJIY TYT'M U 00ecrieynBaeT riiyookoe NpoOHUKHOBe-
HHE.

KauyecTBO cBapku Tak:ke 3aBHCHT OT JJIMHBI IYTH U MOJI0KEHUS IJTEKTPO/I0B.

Koraa niiuHa 1yru cJMIIKoM BeJIMKAa, TEIUI0 TepsieTcsi B BO3yXe, MHOT0 paciljiaB-
JIECHHOT0 MeTaJlJIa TaK:Ke TepsieTcsi B BU/ie OpbI3r U cuiia soread Ha 00J1b1I0# 110-
AI1, YTOOBbI 1aTh MOTAJIKM PACILIABJIEHHbIH 0aCCelH.

CiHIIKOM KOPOTKAas Ayra, Kak Bbl 3HaeTe, MOKeT NMPUBECTH K IJIOXOMY NPOHUKHO-
BEHUIO WJIH Ja’Ke KOPOTKOMY 3aMbIKAHMIO.

B 3aki0ueHue ObLJIO MOKA3aHO, YTO JJISl MOJYYEeHHS BHICOKMX CKOPOCTEl CBapKH
HEe00X0IMMO IIy00KO NPOHUKATH B OCHOBHOM MeTaJlJI, YTO MPUBOJMUT K CJIAUSIHUIO OC-
HOBHOI'0 METAJLJIa C METAJIJIOM IIIBA.

Kosn4yecTBO NpOHUKAHMUS U SKOHOMHUSA MPONOPHUOHAIbHBI K HCI0JIL3yEMOMY Te4de-
HHMI0, COBMEIAKI € 3 PeKTUBHOCTHIO MOJIb3bI YCUJIMS AYyTH

Nudopmarus: Uto Takoe CHHKBEHH M KaK €r0 COCTaBIISATh

CHHKBEHH — KOPOTKOE HEPHU(DMOBAHHOE CTUXOTBOPEHHUE UX TISATH CTPOK

VY cHHKBEitHa MHOT'O pa3HOBHJIHOCTEH, HO B TIOCJIEIHEE BpeMs 0CO00 MOMYJISIPHBIM CTaJl TaK
Ha3BaeMBbIH «JIUTaKTHYECKUM CHHKBEHH». Kak coCTaBUThH TaKOM CHHKBEIH?

Cxema cukBeiiHa.

ITepas ctpoka — KTo? Uto? (0AHO CYIIECTBUTEIBHOE).

Bropas ctpoka — Kakoii? (nBa nmpuiarareabHbIX).

Tpetbst ctpoka — Uto nenaet? (Tpu riaroia).

YerBepras crpoka - Uto aBTop aymaet o teme? (dhpasza u3 4eThIpeX CJIOB).
ITsatas ctpoka — KTo? Uto? HoBoe M3ydeHre TeMBbI (OIHO CYIIECTBUTEILHOE).

16. Haiioume 6 npasoti KoloHKe pyccKue KEUBANEHMbL AHSTUUCKUX CTIO8 U C0BOCOUEemAa-
HUUL:

1. spot welding a. TyroBasi cBapKa

2. hammer welding b. roproumii raz

3. workpiece C. COEIUHATD

4. arc welding d. mnams

5. butt welding €. ra30Bas CBapKa

6. to create f. mmaBUTHCS

7. combustible gas g. DJICKTpUYECKasi KOHTAKTHAsI CBapKa
8. thermit welding h. co3naBaTh

9. to join 1. CBapKa IIaBJICHUEM

10. gas welding j. Ky3HEe4YHasl CBapKa

11. fusion welding K. TOYCYHAs CBapKa

12. fusion state l. cTEIKOBAs CBapKa

13. flame m. TEPMUTHAs CBapKa

14. electric resistance welding N. PacIIaBJICHHOE COCTOSHHUE
15. to melt 0. JIeTaJIb
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17. Hanioume coomseemcmayroujue omeenvl Ha 60NPOCHL U HANUULUME UX 8 MO NOCTe00-
eameslibHocmu, 6 KOI’I’ZOpOlZ 300aHbl 60NpoChbL.

Questions Answers

1. What kind of process is welding? a. It is a process when two workpieces are
melted by an electric arc.

2. How are welding processes classi- | b. According to the source of energy, the met-

fied? als and the state of the metal at the place of
welding.
3. What is hammer welding? c. It is a process in which two heated metal

parts are joined and fused together by force
from a power hammer.

4. What is arc welding? d. It is a process consisting of a chemical reac-
tion.

5. What is thermit welding? e. It is a process of joining together metallic
parts by heating the place of contact to the fu-
sion state.

Bomnpoc-orser
1. Kak kiaccuguumupyroTcs CBapoYHbIe NMpouecchbi?
2. YTo Takoe qyrosasi cBapka?

3.2. TunoBble KOHTPOJIbHbIE 3aIaHUs JJIA IPOMEKYTOYHOM aTTecTaAlluU
o0yJarmmnxcs

TekcThl 17151 KOHTPOJIBHOI Pad0THI

Text 1 Metals

Metals are materials most widely used in industry because of their properties. The
study of the production and properties of metals is known as metallurgy.

The separation between the atoms in metals is small, so most metals are dense. The
atoms are arranged regularly and can slide over each other. The atoms are arranged regularly
and can slide over each other. That is why metals are malleable (can be deformed and bent
without fracture) and ductile ( can be drawn into wire). Metals vary greatly in their proper-
ties. For example, lead is soft and can be bent by hand, while iron can only be worked by
hammering at red heat.

The regular arrangement of atoms in metals gives them crystalline structure. Irregular
crystals are called grains. The properties of the metals depend on the size, shape, orientation,
and composition of these grains. In general, a metal with small grains will be harder and
stronger than one with coarse grains.

Heat treatment such as quenching, tempering, or annealing controls the nature of the
grains and their size in the metal. Small amounts of other metals (less than 1 per cent) are
often added to a pure metal. This is called alloying (sierupoBanue) and it changes the grain
structure and properties of metals.

All metals can be formed by drawing, rolling, hammering and extrusion, but some
require hot-working. Metals are subject to metal fatigue and to creep (the slow increase in
length under stress) causing deformation and failure. Both effects are taken into account by
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engineers when designing, for example, airplanes, gas-turbines, and pressure vessels for
high-temperature chemical processes. Metals can be worked using machine-tools such as
lathe, milling machine, shaper and grinder.

The ways of working a metal depend on its properties. Many metals can be melted
and cast in moulds, but special conditions are required for metals that react with air.

KoHTpoJibHBIE BONPOCHI M 32JAHUSA

Text 1 «Metals»

1) Find answers to questions in the text:

1.What are metals and what do we call metallurgy?
2. Why are most metals dense?

3. Why are metals malleable?

2) Complete the following sentences:
1. Metalls are...

2. Metallurgy is...

3. Most metals are...

Text 1 «Metals»

1) Find answers to questions in the text:
1. What is malleability?

2. What are grains?

3. What is alloying?

2)Complete the following sentences:

1. The regular arrangement of atoms in metals...
2. Irregular crystals...

3. The properties of the metals depend...

Text 2 «Steel»

The most important metal in industry is iron and its alloy- steel. Steel is an alloy of
iron and carbon. It is strong and stiff, but corrodes easily through rusting, although stainless
and other special steels resist corrosion. The amount of carbon in a steel influences its prop-
erties considerably. Steels of low carbon content (mild steels) are quite ductile and are used
in the manufacture of sheet iron, wire, and pipes. Medium-carbon steels containing from 0.2
to 0.4 per cent carbon are tougher and stronger and are used as structural steels. Both mild
and medium-carbon steels are suitable for forging and welding . Hight-carbon steels contain
from 0.4 to 1.5 per cent carbon, are hard and brittle and are used in cutting tools, surgical
instruments, razor blades and springs. Tool steel, also called silver steel, contains about 1
per cent carbon and is strengthened and toughened by quenching and tempering.

The inclusion of other elements affects the properties of the steel. Manganese gives
extra strength and toughness. Steel containing 4 per cent silicon is used for transformer cores
or electromagnets because it has large grains acting like small magnets. The addition of
chromium gives extra strengh and corrosion resistance, so we can get rust-proof steels. Heat-
ing in the presence of carbon or nitrogen-rich materials is used to form a hard surface on
steel (case- hardening). High-speed steels, which are extremely important in machine-tools,
contain chromium and tungsten plus smaller amounts of vanadium, molybdenum and other
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metals

Quenching is a heat treatment when metal at a high temperature is rapidly cooled by
immersion in water or oil. Quenching makes steel harder and more brittle, with small grains
structure.

Tempering is a heat treatment applied to steel and certain alloys. Hardened steel after
quenching from a high temperature is too hard and brittle. Tempering, that is re-heating to
an intermediate temperature and cooling slowly, reduces this hardness and brittleness. Tem-
pering temperatures depend on the composition of the steel but are frequently between 100
and 650*C. Higher temperatures usually give a softer, tougher product. The colour of the
oxide film produced on the surface of the heated metal often serves as the indicator of its
temperature.

Annealing is a heat treatment in which a material at high temperature is cooled slowly.
After cooling the metal again becomes malleable and ductile (capable of being bent many
times without cracking)

All these methods of steel heat treatment are used to obtain steels with certain me-
chanical properties for certain needs.

KOHTpOJILH]:Ie BOIIPOCHI U 3a1aHUHA

Text 2 «Steel»

1) Find answers to questions in the text:

1. What is steel?

2. What are the main properties of steel?

3. What are the drawbacks of steel?

2) Find the following words and word combinations in the text:
1. cninas xene3a u yraepoaa

2. IPOYHBIN U )KECTOKUN

3. IETKO KOPPO3UPYyET

Text 2 «Steel»

1) Find answers to questions in the text:

1. What kinds of steel do you know? Where are they used?

2. What gives the addition of manganese, silicon and chromium to steel?

3. What can be made of mild steels (medium — carbon steels, high- carbon steels)?

2) Find the following words and word combinations in the text:
1. HeprkaBerolas cTajib

2. HU3KOE COJIepKaHue yriiepoja

3. KOBKOCTb

Text 3 «<METHODS OF STEEL HEAT TREATMENT»

Quenching is a heat treatment when metal at a high temperature is rapidly cooled by
immersion in water or oil. Quenching makes steel harder and more brittle, with small grains
structure.

Tempering is a heat treatment applied to steel and certain alloys. Hardened steel after
guenching from a high temperature is too hard and brittle for many applications and is also
brittle. Tempering, that is re-heating to an intermediate temperature and cooling slowly, re-
duces this hardness and brittleness. Tempering temperatures depend on the composition of
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the steel but are frequently between 100 and 650*C. Higher temperatures usually give a
softer, tougher product. The colour of the oxide film produced on the surface of the heated
metal often serves as the indicator of its temperature.

Annealing is a heat treatment in which a material at high temperature is cooled slowly.
After cooling the metal again becomes malleable and ductile (capable of being bent many
times without cracking)

All these methods of steel heat treatment are used to obtain steels with certain me-
chanical properties for certain needs.

KoHTpoJibHBbIE BONPOCHI U 3a1aHUSA

Text 3 «Methods of steel heat treatment»

1) Find answers to questions in the text:

1. What can be done to obtain harder steel?

2. What makes steel more soft and tough?

3. What makes steel more malleable and ductile?

2) Find the following words and word combinations in the text:
1. TemnepaTypa HOpManu3auu

2. MEJNKO3EpHHUCTAsl CTPYKTypa

3. OBICTpOE OXJIAKICHUE

Text 3 «Methods of steel heat treatment»
1) Find answers to questions in the text:
1. What can serve as the indicator of metal temperature while heating it?
2. What temperature range is used for tempering?
3. What are the methods of steel heat treatment used for?

2) Find the following words and word combinations in the text:
1. 3akanénHas crajb

2. COCTaB CTaju

3. OKHCHas TIEHKA

Text 4 KMETALWORKING PROCESSES»

Metals are important in industry because they can be easily deformed into useful
shapes. A lot of metalworking processes have been developed for certain applications. They
can be divided into five broad groups:

1. rolling

2. extrusion

3. drawing

4. forging

5. sheet-metal forming.

During the first four processes metal is subjected to large amounts of stain (defor-
mation). But if deformation goes at a high temperature, the metal will recrystallize- that is,
new strain-free grains will grow instead of deformed grains. For this reason metals are usu-
ally rolled, extruded, drawn, or forged above their recrystallization temperature. This is
called hot working. Under these conditions there is no limit to the compressive plastic strain
to which the metal can be subjected.Other processes are performed below the recrystalliza-

tion temperature. These are called cold working. Cold working hardens metal and makes the
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part stronger. However, there is a limit to the strain before a cold part cracts.

Rolling

Rolling is the most common metalworking process. More than 90 percent of the alu-
minum, steel and copper produced is rolled at least once in the course of production. The
most common rolled product is sheet. Rolling can be done either hot or cold. If the rolling
Is finished cold, the surface will be smother and the product stronger.

Extrusion

Extrusion is pushing the billet to flow through the orifice of a die. Products may have
either a simple or a complex cross section. Aluminium window frames are the examples of
complex extrusions.Tubes or other hollow parts can also be extruded. The initial piece is a
thick-walled tube, and the extruded part is shaped between a die on the outside of the tube
and a mandrel held on the inside.In impact extrusion ( also called back- extrusion)
(IITammoBka BeimaBiauBanueM) , the workpiece is placed in the bottom of a hole and a
loosely fitting ram is pushed against it. The ram forces the metal to flow back around it, with
the gap between the ram and the die determining the wall thickness. The example of this
process is the manufacturing of aluminuim beer cans.

KOHTpOJILH]:Ie BOIIPOCHI U 3a1aHUHA

Text 4 kMETALWORKING PROCESSES»

1) Find answers to questions in the text:

1. Why are metals so important in industry?

2. What are the main metalworking processes?

3. Why are metals worked mostly hot?

2) Find the following words and word combinations in the text:
1. MoryT serko aeopMUpOBaATHCS

2. Hy)XHbI€ (POPMBI

3. moaBeprath 00JbIIUM AehOpMALHIM

Text 4 <METALWORKING PROCESSES»

1) Find answers to questions in the text:

1. What properties does cold working give to metals?

2. What a rolling? Where is it used?

3. What is extrusion? What shapes can be obtained after extrusion?

2) Find the following words and word combinations in the text:
1. 3epHa cBOOOIHBIE OT AehopMalLiU

2. TeMrepaTypa nepeKpucTagiIn3anuu

3. miactudeckas Aedopmarusi CHKaTHs.

Text 5 METALWORKING AND METAL PROPETIES

An important feature of hot working is that it provides the improvement of mechanical
properties of metals. Hot-working (hot-rolling or hot-forging) eliminates porosity, direction-
ality, and segregation that are usually present in metals. Hot-2orked products have better
ductility and toughness than the unworked casting. During the forging of a bar, the grains
of the metal become greatly elongated in the direction of flow. As a result, the toughness of
the metal is greatly improved in this direction and weakened in directions transverse to the
flow. Good forking makes the flow lines in the finished part oriented so as to lie in the
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direction of maximum stress when the part if placed in service.

The ability of a metal to resist thinning and fracture during cold-working operations
plays an important role in alloy selection, In operations that involve stretching, the best al-
loys are those which grow stronger with strain (are strain hardening) — for example, the
copper-zinc alloy, brass, used for cartridges and the aluminum-magnesium alloys in bever-
age cans, which exhibit greater strain hardening.

Fracture of the workpiece during forming can result from inner flaws in the metal.
These flaws often consist of nonmetallic inclusions such as oxides or sulfides that are
trapped in the metal during refining. Such inclusions can be avoided by proper manufactur-
ing procedures.

The ability of different metals to undergo strain varies. The change of the shape after
one forming operation if ofter limited by the tensile ductility of the metal. Metals such as
copper and aluminum are more ductile in such operations than other metals.

KOHTpOJIbHLIe BOIIPOCHI U 3a1aHUA

Text S <METALWORKING AND METAL PROPETIES»

1) Find answers to questions in the text:

1. What process improves the mechanical properties of metals?

2. What new properties have hot- worked products?

3. How does the forging of a bar affect the grains of the metal? What is the result of
this?

2) Find the following words and word combinations in the text:
1. BasxHass 0COOEHHOCTB Topsiueii 00padboOTKH

2. ynydlieHre MEXaHMYeCKUX CBOMCTB MeTajia

3. HeoOpaboTaHHast OTJIMBKA

Text S <METALWORKING AND METAL PROPETIES»

1) Find answers to questions in the text:

1. How are the flow lines in the forged in the forged metal oriented and how does it
affect the strength of the forged part?

2. What are the best strain- hardening alloys? Where can we use them?

3. What are the inner flaws in the metal?

2) Find the following words and word combinations in the text:
1. HaIIpaBJICHUC MAKCUMAJIbHOI'O HAITPSKCHUSA

2. crnocOOHOCTh COMPOTUBIIATHCA YTOHUCHUIO U Pa3pYIICHUIO
3. MpOosBIIATH OoJiblliee 1e(OopMaIIMOHHOE YIIPOUHEHUE

Text 6 From the History of Welding

Welding is a technique used for joining metallic parts usually through the application
of heat. This technique was discovered during efforts to manipulate iron into useful shapes.
Welded blades were developed in the first millennium AD, the most famous being those
produced by Arab armourers at Damascus, Syria. The process of carburization of iron to
produce hard steel was known at this time, but the resultant steel was very brittle. The weld-
ing technique - which involved interlayering relatively soft and tough iron with high-carbon
material, followed by hammer forging - produced a strong, tough blade. In modern times
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the improvement in iron-making techniques, especially the introduction of cast iron, re-
stricted welding to the blacksmith and the jeweler. Other joining techniques, such as fas-
tening by bolts or rivets, were widely applied to new products, from bridges and railway
engines to kitchen utensils.

Modern fusion welding processes are an outgrowth of the need to obtain a continuous
joint on large steel plates. Rivetting had been shown to have disadvantages, especially for
an enclosed container such as a boiler.

Gas welding, arc welding, and resistance welding all appeared at the end of the 19th
century. The first real attempt to adopt welding processes on a wide scale was made during
World War |. By 1916 the oxyacetylene process was well developed, and the welding tech-
niques employed then are still used. The main improvements since then have been in equip-
ment and safety. Arcwelding, using a consumable electrode, was also introduced in this
period, but the bare wires initially used produced brittle welds. A solution was found by
wrapping the bare wire with asbestos and an entwined aluminum wire. The modern elec-
trode, introduced in 1907, consists of a bare wire with a complex coating of minerals and
metals. Arc welding was not universally used until World War 11, when the urgent need for
rapid means of construction for shipping, power plants, transportation, and structures
spurred the necessary development work.

Resistance welding, invented in 1877 by Elihu Thomson, was accepted long before
arc welding for spot and seam joining of sheet. Butt welding for chain making and joining
bars and rods was developed during the 1920s. In the 1940s the tungsten-inert gas process,
using a nonconsumable tungsten electrode to perform fusion welds, was introduced. In 1948
a new gasshielded process utilized a wire electrode that was consumed in the weld.

More recently, electron-beam welding, laser welding, and several solidphase pro-
cesses such as diffusion bonding, friction welding, and ultrasonic joining have been devel-
oped.

KOHTpOJIbeIe BOIIPOCHI U 3aIaHUA

Text 6 «From the History of Welding»

1) True or false?

1. Only heat is used for joining metallic parts in welding.

2. The process of carburization of iron is rather new.

3. The blacksmith and the jeweler continue to use welding techniques in their work.

2) Answer the following questions:
1. What is welding?

2. How was welding discovered?
3. Who were the first welders?

Text 6 «From the History of Welding»

1) True or false?

1. Welding is the only technique of joining metallic parts.

2. The modern electrode consists of a bare wire with asbestos.
3. Arc welding was not used after World War 1.

2) Answer the following questions:
1. What did the first welding technique for making blades involve?

2. Did the improvement in iron-making techniques conduce to the
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development of welding?
3. Is it efficient to apply riveting for making boilers?

Text 7 «Welding & Machine Trades»

Welding is a skill used by many trades: sheet metal workers, ironworkers, diesel me-
chanics, boilermakers, carpenters, marine construction, steamfitters, glaziers, repair and
maintenance personnel in applications ranging from the hobbyist to heavy fabrication of
bridges, ships and many other projects. A variety of welding processes are used to join units
of metal. As a welder, you may work for shipyards, manufacturers, contractors federal ,
state, county, and city governments, firms requiring maintenance mechanics, and repair
shops.

Welding, while very physically demanding, can be very rewarding for those who en-
joy working with their hands. Welders need good eyesight, manual dexterity and hand-eye
coordination. They should also be able to concentrate for long periods of time on very de-
tailed work, as well as be in good enough physical shape to bend and stoop, often holding
awkward positions for long periods of time. Welders work in a variety of environments,
both indoors and out, using heat to melt and fuse separate pieces of metal together. Training
and skill levels can vary, with a few weeksof school or on-the-job training for the lowest
level job and several years ofschool and experience for the more skilled welding positions.
Skilled welders often select and set up the welding equipment, execute the weld, and then
examine the welds in order to make sure they meet the appropriate specifications. They
may also be trained to work in a variety ofmaterials, such as plastic , titanium or aluminum
. Those with less training perform more routine tasks, such as the welds on jobs that have
already been laid out, and are not able to work with as many different materials. While the
need for welders as a whole should continue to grow about as fast as average, according the
U.S. Bureau of Labor Statistics, the demand for low-skilled welders should decrease dra-
matically , as many companies move towards automation. However, this will be partially
balanced out by the fact that the demand for machine setters , operators and tenders should
increase. And more skilled welders on construction projects and equipment repair should
not be affected, as most of these jobs cannot be easily automated . Because of the increased
need for highly skilled welders, those with formal training will have a much better chance
of getting the position they desire. For those considering to prepare themselves to a mean-
ingful welding-career, there are many options available. There are also different profes-
sional specialties and levels, that should be understood to make an informed choice. Some
of these are: welder, welding machine operator, welding technician, welding schedule de-
veloper, welding procedure writer, testing laboratory technician, welding non destructive
testing inspector, welding supervisor , welding instructor, welding engineer.

KOHTpO.]'II)HI)Ie BOIIPOCHI U 3aIaHUA

Text 7 «Welding & Machine Trades»

1)Answer the following questions on the text.

1. Where can welders work?

2. What are the advantages of having formal training for making a welding career?
3. What does it take to be s low-skilled/skilled welder?

2) Translate into Russian.

1. They may also be trained to work in a variety of aterials, such as plastic , titanium
86



or aluminum .

2. For those considering to prepare themselves to a meaningful welding-career, there
are many options available.

3. Welders work in a variety of

environments, both indoors and out, using heat to melt and fuse separate pieces of
metal together.

Text 8 ARC WELDING

1. In arc welding the workpieces are not melted by a flame. They are melted by an
electric arc. In order to create the arc, a powerful electric current must be provided.

2. The current must be at least 60 A, otherwise the arc will not create enough heat.
For thicker workpieces, the current may be 250 A. In order to carry this current, the cables
from the transformer should be quite thick or else they will overheat.

3. To supply the necessary current the transformer is used and to complete the electric
circuit an earth clamp is used, which is attached to the workpiece. Then the current flows
around the circuit and the arc appears. It must be securely attached, otherwise an arc will
appear between the clamp and the workpiece. To strike the arc, the transformer should be
switched on first.

4. The electrode holder contains an electrode rod which provides the filler metal to
join the work pieces. As the current flows between the electrode and the workpiece, the tip
of the electrode melts and falls onto the workpiece. The electrode must be moved across the
joint continuously, if it is moved too quickly neither the electrode nor the workpiece will
melt.

5. While choosing an electrode type it is necessary to know:

a. Position to which the workpiece is to be welded.

b. Type and thickness of metal used.

c. Type of welding current.

d. Class of work: deep penetration, surface quality, etc.

KOHTpOJILH]:Ie BOIIPOCHI U 3a1aHUHA

Text 8 <ARC WELDING»

1)Answer the following questions on the text.

1. What is used to supply the necessary current?

2. What contains the electrode holder?

3. How to move the electrode?

2) True or False?

1. For thicker workpieces, the current may be 200 A.

2. In order to carry this current, the cables from the transformer should be quite thick
or else they will overheat.

3. The electrode must be moved across the joint continuously.

Text 9 Welding.

Welding is a process when metal parts are joined together by the application of heat,
pressure, or a combination of both. The processes of welding can be divided into two main
groups:

spressure welding, when the weld is achieved by pressure and

*heat welding, when the weld is achieved by heat. Heat welding is the most common
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welding process used today.

Nowadays welding is used instead of bolting and riveting in the construction of many
types of structures, including bridges, buildings, and ships. It is also a basic process in the
manufacture of machinery and in the motor and aircraft industries. It is necessary almost in
all productions where metals are used.

The welding process depends greatly on the properties of the metals, the purpose of
their application and the available equipment. Welding processes are classified according to
the sources of heat and pressure used: gas welding, arc welding, and resistance welding.
Other joining processes are laser welding, and electron-beam welding.

KOHTpOJILHbIe BOIIPOCHI U 3alaHUA

Text 9 «Welding»

1) Answer the questions.

1. How can a process of welding be defined?

2. What are the two main groups of processes of welding?

3. How can we join metal parts together?

2) Read in the text.

l....... are laser welding, and electron-beam welding.
2. ... in all productions where metals are used.
3. on the properties of the metals.

Text 9 «Welding»

1) Answer the questions.

1. What is welding used for nowadays?

2. Where is welding necessary?

3. What do the welding processes of today include?

2) Read in the text.

l....... or a combination of both.
2.0, when the weld is achieved by heat.
3. in all productions where metals are used.

Text 10 Gas Welding.

Gas welding is a non-pressure process using heat from a gas flame. The flame is ap-
plied directly to the metal edges to be joined and simultaneously to a filler metal in the form
of wire or rod, called the welding rod, which is melted to the joint. Gas welding has the
advantage of using equipment that is portable and does not require an electric power source.
The surfaces to be welded and the welding rod are coated with flux, a fusible material that
shields the material from air, which would result in a defective weld.

Arc Welding

Arc-welding is the most important welding process for joining steels. It requires a
continuous supply of either direct or alternating electrical current. This current is used to
create an electric arc, which generates enough heat to melt metal and create a weld.

Arc welding has several advantages over other welding methods. Arc welding is faster
because the concentration of heat is high. Also, fluxes are not necessary in certain methods

of arc welding. The most widely used arc-welding processes are shielded metal arc, gas-
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tungsten arc, gas- metal arc, and submerged arc.

KoHTpoJibHBIE BONPOCHI M 3aJAHUSA

Text 10 «Gas Welding»

1) Answer the questions.

1. What do the welding processes of today include?

2. What are the principles of gas welding?

3. What kinds of welding can be used for joining steels?

2) Continue offer

1. Gas welding has the advantage of using ...
2. It requires a continuous supply of ...

3. Fluxes are not necessary in ...

Text 11 Welding methods.

There are three basic welding methods: manual, semiautomatic and automatic.

Manual welding is the oldest method, and though its proportion of the total welding
market diminishes yearly, it is still the most common. Here an operator takes an electrode,
clamped in a hand-held electrode holder, and manually guides the electrode along the joint
as the weld is made. Usually the electrode is consumable; as the tip is consumed, the operator
manually adjusts the position of the electrode to maintain a constant arc length.

Semiautomatic welding is becoming the most popular welding method. The electrode
Is usually a long length of small-diameter bare wire, usually in coil form, which the welding
operator manually positions and advances along the weld joint. The consumable electrode
is normally motor-driven at a preselected speed through the nozzle of a hand-held welding
gun or torch.

Automatic welding is very similar to semiautomatic welding, except that the electrode
Is automatically positioned and advanced along the prescribed weld joint. Either the work
may advance below the welding head or the mechanized head may move along the weld
joint.

KOHTpOJILH]:Ie BOIIPOCHI U 3a1aHUHA

Text 11 «Welding methods»

1) Answer the questions:

1. What is the difference automatic welding from semiautomatic welding?

2. What are the basic methods of welding you know?

3. What method of welding is the most common?

2) True or False?

1. Semiautomatic welding is not the most popular welding method.

2. The welding operator manually adjusts the position of the electrode to
maintain a constant arc length.

3. A welder can use manual position during semiautomatic welding.

Text 12 «Types of welding»

1. As a non-consumable electrodes tungsten or carbon electrodes can be used. In gas-
tungsten arc welding a tungsten electrode is used in place of the metal electrode used in
shielded metal-arc welding. A chemically inert gas, such as argon, helium, or carbon dioxide
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Is used to shield the metal from oxidation. The heat from the arc formed between the elec-
trode and the metal melts the edges of the metal. Metal for the weld may be added by placing
a bare wire in the arc or the point of the weld. This process can be used with nearly all metals
and produces a high-quality weld. However, the rate of welding is considerably slower than
in other processes.

2. In shielded metal-arc welding, a metallic electrode, which conducts electricity, is
coated with flux and connected to a source of electric current. The metal to be welded is
connected to the other end of the same source of current. An electric arc is formed by touch-
ing the tip of the electrode to the metal and then drawing it away. The intense heat of the arc
melts both parts to be welded and the point of the metal electrode, which supplies filler metal
for the weld. This process is used mainly for welding steels.

3. In gas-metal welding, a bare electrode is shielded from the air by surrounding it
with argon or carbon dioxide gas and sometimes by coating the electrode with flux. The
electrode is fed into the electric arc, and melts off in droplets that enter the liquid metal of
the weld seam. Most metals can be joined by this process.

KOHTpOJII)H]:Ie BOIIPOCHI U 3a1aHUHA

Text 12 «Types of welding»

1) Answer the questions.

1. What is the difference between the arc welding and non-consumable electrode arc
welding?

2. What are the disadvantages of the non-consumable electrode arc welding?

3. How is electrode protected from the air in gas-metal arc welding?

2) Translate into Russian.

1. The heat from the arc melts the edges of the metal.

2. Electrodes are clamped on each side of the parts to be welded.
3. Resistance causes heat, which melts the metals and creates.

Text 13 «This is a story about welding materials and equipment»

Welding current is conducted from the source of power to the arc by an insulated
copper or aluminum cable. A very flexible cable is used between the electrode holder and
the welding machine. This cable is designed for welding service.

For grounding the welding circuit, a less flexible, but equally wear resistant cable is
used. The size of the cables used in welding depends upon the type of the material to be
welded and the distance of the source of power.

The electrode is an important component of the electric circuit. We know electrodes
to be divided into consumable and non-consumable electrodes. Tungsten and carbon elec-
trodes are non-consumable. In the case of carbon and tungsten arc welding a filler metal
may be fed from aside to supply an additional metal to the molten pool. As for the consum-
able electrodes, they are produced in the form of metal rod or wire, and for this reason pro-
vide a filler metal.

All the consumable electrodes are divided into bare and coated electrodes. An im-
portant advantage of arc welding is in the protection that a special mineral flux composition
provides for the molten deposit. It is know that metal electrodes for the covered with flux
coatings produce stronger welded joints as compared with those made with bare electrodes.

KOHTpO.]ILHLIe BOIIPOCHI U 3aJaHUA

Text 13 «This is a story about welding materials and equipment»
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1) Answer the questions

1. What of electrodes are applied in welding?

2. How is a filler metal provided?

3. What is the difference between the two of cables?

2) Translate to English

1. Mexnay nepxateneM 3J€KTpoJa U CBAPOUYHBIM amlapaToOM MCIONb3YETCs OYEHb
ruOKui KaOemb.

2. DJIEKTPOABI JEIATCS HA PACXOIHbBIEC U HEIIPOU3BOAUTEIIBHBIEC JIEKTPO/IBI.

3. Pa3zmep kabeneil, HCTIOIb3YEMBIX MIPU CBAPKE, 3aBUCUT OT THIIA CBAPHOT'O MaTEpH-
aja ¥ pacCTOSIHUS MEXITY UCTOYHHKOM MUTAHUSI.

Text 14 This is a story about welding materials and equipment.

As it was mentioned, the electrodes are held in a special device-an electrode holder.
The electrode holder is a clamping device for holding the electrode and is provided with an
insulated handle for the operation’s hand. It should be mechanically strong, light in weight
and hold the electrode firmly in position during welding.

We know that the arc is very hot and therefore it throws off both light and heat. To
protect the operator’s face and eyes from the direct rays of the arc it is necessary to use a
face shield or helmet. These shield or helmets are produced of pressed insulating material
black in colour. The shield should be light in weight and comfortable to the welder. Shields
are provided with special welding coloured lens absorbing the infrared rays, special goggles
are used by welder’s assistants, foremen, inspectors and others working near the welder.

In addition to the equipment and materials described above, there should be available
steel brushes for cleaning welds, tools for removing scale and slag from the surface of the
weld and other shop equipment. Of course, in any welding shop you may find the equipment
for welding inspection.

KOHTpOJILHLIe BOIIPOCHI U 3aIaHUA

Text 14 «This is a story about welding materials and equipment»

1) Answer the questions

1. What will you say about the electrode holder?

2. How are the welder’s face and eyes protected from welding rays?

3. Say a few words about welding helmet.

2) Translate to English

1. JIu1s1 321U ThI JIMLIA U [71a3 OnlepaTopa OT NPSMBIX JIy4Yel 1yrd He0OX0IUMO HCTIOJb-
30BaTh JULEBOW IIUT WU HUIEM.

2. Jlepxatenb AJEKTPOJia MPEACTaBISET COO0N 3aKUMHOE YCTPONUCTBO IS yAepiKa-
HUS DJIEKTPOJIAa U CHA0KEH N30JIMPOBAHHON PYUKOM JUIsl pyKH OIepaTopa.

3. B m000M cBapoOUYHOM LieXe MOKHO HallTH 000pYy10BaHUE I IPOBEAECHMS CBAPOY-
HOTO OCMOTpA.

Text 15 «The welding technique»

If you want to join two metals by arc welding you should know the welding technique,
I.e. the technological process of welding.

To begin welding it is necessary to strike an arc. The electrode held in a holder is

brought in contact with the metal surface, withdrawn (separated) and held as so to create
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and maintain an arc. Since the space between the electrode and the base metal has highest
resistance in the circuit, a tremendous amount of heat is developed by the electric arc at this
point.

Intense heating results in melting the workpiece metal and forming a small molten
metal pool or crater. The depth of the crater indicates the amount of penetration or depth of
fusion.

Since the electrode is also melted by the heat of the electric arc, the electrode metal is
deposited in a molten pool on the base metal. In this case the electrode metal served both
electrical pole and the filler metal. As we see, the metal electrode supplies additional metal
to the base metal, but in the case of carbon or tungsten arc, filler metal rod may be used, it
being usually fed from aside.

After an electric arc has struck, it is maintained by a uniform continuous movement
of the electrode toward the work to compensate for that portion of the electrode which has
been melted and deposited in the weld. At the same time, the arc should be advanced at a
uniform speed along the line of welding, i.e. the weld groove.

As for the metal in the crater, it is agitated and mixes the molten electrode metal with
the base metal, forming a strong weld joint. After the weld is completed it is necessary to
clean and inspect it.

KOHTpOJILH]:Ie BOIIPOCHI U 3a1aHUHA

Text 15 «The welding technique»

1) Answer the questions.

1. What welding is described in the text?

2. What electrode do we use in the process?

3. How many electrodes are applied in this method?

2) Find in the text.

1. Manenbkast cBapo4Hasi BAHHA
2. PaBHOMEpHAs CKOPOCTh

3. IIpouHOE CBapHOE COEAMHEHUE

IV. METOAUYECKUE MATEPUAJIBI, OIIPEJAEJAIOIIUE IMTPOLUEAYPbI
OHEHUBAHWS PE3YJBTATOB OCBOEHUA JUCHUIIINHbI, XAPAKTEPH-
3YIOIIUX OTAIIBI®OPMHUPOBAHUSA KOMIIETEHIIUHN

[Ipouenypa oueHnBaHus — NOPSAOK IEMCTBUM MPU MOATOTOBKE M IPOBEICHUU aTTe-
CTAIMOHHBIX UCTIBITAHUN U (POPMHUPOBAHUU OIICHKH.

[Ipouenypa MpoMeKyTOUYHOM aTTECTALIMKU TPOXOIUT B COOTBETCTBUH C [losiokeHnem
0 MPOMEXKYTOUHOH (pyOekHOI) aTTecTanuu 3Hanuii ooyqaromuxcs JIT'YHX.

ATTecTallMOHHBIE UCTIBITAHKS MPOBOSATCA TPEnoaaBaTeaeM (1M KOMUCCUEHN MPETOo-
JaBaTesie — B cydyae MOAYJIbHON JUCHUILIMHBI), BEAYLIUM JICKIIMOHHBIE 3aHATHS MO J1aH-
HOHM yueOHOMY IIpeAMETY, WK MPEeroJaBaTeisaMu, BEAYIIUMHU IPaKTUUECKUe U 1abopaTop-
HBIE 3aHATHS (KPOME YCTHOTO SK3aMeHa). [[pucyTcTBHE MOCTOPOHHUX JIUIL B XOI€ MPOBE/IC-
HUSI aTTECTALIMOHHBIX UCTIBITAHUHN 0€3 pa3pelleHus peKTopa WM MIPOPEKTOpa HE JOMyCKa-
eTcs (3a MCKIIOYEHHUEM PaOOTHUKOB YHHUBEPCUTETA, BBITIOIHSIOMIMX KOHTPOJIUPYIOIIUE
(yHKIMHA B COOTBETCTBUHU CO CBOMMHU JIOJDKHOCTHBIMHM O0SI3aHHOCTSIMH). B ciiydyae oTcyT-
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CTBHUS BEIYIIEr0 MPENoAaBaTeNsl aTTECTAllMOHHBIE HCIIBITAHUS MIPOBOJAATCS MpENnoaaBaTe-
JieM, Ha3HaYe€HHBIM MMCbMEHHBIM paclopsbKeHrueM 1o Kadenpe.

NHBanuapl 1 1HIia ¢ OrPAHUYEHHBIMU BO3MOKHOCTSMH 30POBbs, UMEIOIINE HApY-
HIEHUS OMTOPHO-JIBUTATENIBHOTO anlapara, JOIyCKalTCs Ha aTTECTAllMOHHBIE UCTIBITAHUS B
CONIPOBOKJICHUH aCCUCTEHTOB-COMPOBOKAAIOIINX.

Bo Bpemsi aTTecTallMOHHBIX HCMBITAHUN OOydaromuecs: MOTYT IOJIb30BaThCS MPO-
rpaMMOM THUCIUIUIMHBI, & TAKXKE C Pa3pELICHHS MPENOAABATENs CIIPABOYHON U HOPMAaTHUB-
HOM JINTEPATYPOIl, HENPOTPAMMHPYEMBIMH KaJIbKYJISATOPAMHU.

BpeMs moAroToBKM OTBETa MPH cllaye 3a4eTa/sK3amMeHa B yCTHOM (popme T0KHO co-
CTaBIATH HE MeHee 40 MUHYT (10 KeJaHUI0 00yYarollerocsi OTBET MOXKET ObITh JOCPOU-
HbIM). Bpemst oTBeTa — He 60see 15 MuHyT.

[Ipu MOArOTOBKE K yCTHOMY 3K3aMEHY 3K3aMEHYEMBbI, KaK IPaBUIIO, BEJET 3aUCH B
JIUCTE YCTHOT'O OTBETA, KOTOPBIN 3aTEM (M0 OKOHYAHUH 3K3aMEHA) CAAETCS HK3aMEHATOpYy.

[Ipu npoBeAeHNH YCTHOTO AK3aMEHa dK3aMEHAIIMOHHBII Ne BBIOUpaeT caM 3K3aMeHY-
€MBII B CIIy4ailHOM MOPSJIKE.

DK3aMeHaTOpy MPEAOCTABIACTCA MPABO 33/1aBaTh O0YUYAIOIIUMCS JIOTIOJIHUTEIbHBIC
BOIIPOCHI B paMKaX MNpOrpamMMbl JTUCIHUIUIMHBI TEKYIIET0 CEMECTPA, a TAKXKE, IOMUMO TEO-
pPETUYECKUX BOIPOCOB, aBaTh 33/1a4l, KOTOPbIE U3yYAJIUCh HA TPAKTUUYECKUX 3aHITHUSAX.

OreHKa pe3ysIbTaTOB YCTHOTO aTTECTAIMOHHOTO MCIIBITaHUSI OOBSABIsSETCS 00y4daro-
mMMcsl B IEHb €ro nposeacHus. [Ipu npoBeeHnr NMCbMEHHBIX aTTECTAIIMOHHBIX UCIIBITA-
HUW WK KOMIIBIOTEPHOT'O TECTUPOBAHUA — B JIEHb UX MIPOBEJACHUS WM HE MO3IHEE CIEAY-
IOLLIET0 paboyero JHS MOCIIE UX MPOBEICHUS.

Pe3ynbTaThl BHIIOTHEHUS ATTECTAIIMOHHBIX HCIBITAHUN, MPOBOJUMBIX B MUCHMEH-
HOH opme, popMe UTOTOBOM KOHTPOJBbHON PabOTHI WJIM KOMIBIOTEPHOTO TECTUPOBAHUS,
JOJIKHBI OBITh OOBSBICHBI 00YYAIOLIMMCS U BBICTABJICHBI B 3a4ETHBIE KHM)KKU HE TO3/IHEE
CJIeIyIOLIEro paboyero AHs Mocie UX NPOBEACHUS.
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Jlucr AaKTyaJdm3aluun (bonna OLHCHOYHbBIX CPEACTB IUCHHUIIJINHDbI

CDOHI[ OLCHOYHBIX CPCACTB JUCHUILJIMHBI IICPECMOTPCH,

00CYXJIeH U 0J00pEH Ha 3aceJaHUU METOIMUYECKON KOMUCCUHI

IIpoTokoit ot « » 20

IIpencenarens MeTO1. KOMUCCUU

(DOHI[ OOCHOYHBIX CPCACTB AUCHHUILIMHBI IICPCCMOTPCH,

00CyXJeH U 0J00peH Ha 3aceJaHuU METOJIMYECKON KOMUCCHUU

[IpoTokon oT « » 20

r. No

IIpencenarens MeTOA. KOMUCCUA
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CDOHI[ OLCHOYHBIX CPCACTB JUCHUILJIMHBI IICPECCMOTPCH,

O6CY}K,ZIGH u O,Z[O6p€H Ha 3aCCaaHNN MCTO,ZII/III€CKOI>’I KOMHUCCHUH

IIpoTokoit oT « » 20 r. Ne

IIpencenarens MeTOA. KOMUCCUA

95
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