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Ha3nayenue ¢goHIa OLECHOYHBIX CPEACTB

®onpn oneHouHBIX cpeAcTB (manee — DOC) paszpabaThiBaeTCs sl TEKYIIETO KOH-
TPOJISl YyCIEBAEMOCTH (OLICHUBAHUS X0/l OCBOCHUS TUCIMIUIMHBI), JJIsl IPOBEICHUS TIPO-
MEKYTOYHOM aTTecTaluu (OLEHUBAHUS MPOMEKYTOUYHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB
c(hOpPMHUPOBAHHOCTH KOMIIETCHIIMHN IO MUCIUILIMHE) O0yJaromuxcs mo oOrieo0pa3oBa-
TenbHOU aucturuinHe «MHOCTpaHHBIN A3BIK B MPO(ECCHOHAIBHON AESITENIbHOCTH B Iie-
JISTX OTMPENENICHUs] COOTBETCTBHUS MX yU4E€OHBIX JOCTIKEHUU MO3TAIMHBIM TPEOOBAHMSIM 00-
pa3oBaTeIbHON MPOrPpaMMbl CPeAHEro MNpo(ecCHOHATBLHOTO O00pa3oBaHUsl MPOTPAMMBI
MOJITOTOBKU KBAIM(PUIIMPOBAHHBIX pabouunx, ciayxamux (nanee — [MITKPC) nmo nmpodec-
cum 15.01.05 Capimuk (py4HOH U HACTUYHO MEXAHU3UPOBAHHOW CBapKH (HAILJIABKH).

st popMupoBaHusi, KOHTPOJS U OLIEHKU PE3yJbTaTOB OCBOCHHS 00IIeo0pa3oBa-
TEIbHON AUCIUIUTMHBI « MHOCTpaHHBIN SI3bIK B TPO(PECCHOHANIBHOMN e TELHOCTHY pa3pa-
0oTaHa cHCTeMa OIEHOYHBIX MEPOINPHUATUN, yUWUTHIBaOIas TpeOoBaHUs (eaepalbHOTO
rocyJapCTBEHHOT0 00pa30BaTeNIbHOTO CTaHAapTa cpeaHero oobmero oopazoanus (GI'OC
COO) u denepanbHOr0 rocy1apCTBEHHOI0 00pa30BaTEIBLHOIO CTaHJAApPTa CPEIHEro IMpo-
dbeccuonanbHOro odbpazosanust (OI'OC CIIO).

®OC no gucuuminHe «MHOCTpaHHBINA SA3bIK B NPO(ECCUOHATBHON IEATETbHOCTH
BKJIIOUYAIOT B c€0sl: MEPEUCHb MJIAHUPYEMBIX PE3yJbTaTOB OCBOCHUS JTUCIUIUIMHBI; ONUCa-
HUE TIOKa3aTesel U KPUTEPUEB OIIEHUBAHUSI KOMIIETEHIIMIA Ha Pa3JIMUHBIX dTanax ux ¢op-
MUPOBAHUS, ONTMCAHKE IIKAJl OLCHUBAHUS;, TUIIOBbIC KOHTPOJIbHBIC 3aJJaHUS WM UHBIE Ma-
TepUalibl, HEOOXOJAUMBIE JJI1 OLEHKH PE3yJIbTaTOB OCBOCHUS JUCLIMILUIMHBI, XapaKTepu3y-
IOIIKX ATanbl (hopMupoBanus kommneTeHui B rpoiecce ocBoenus [HITKPC metonnueckue
MaTepUalibl, ONPEIEISIONINE MPOLEAYPHI OLIEHUBAHUS PE3YJIbTATOB OCBOCHUS JUCLUILIH-
HBI, XapaKTEPU3YIONTUX TaIbl (JOPMUPOBAHUS KOMITETCHIIHIA.

DOC chopmupoBaH Ha OCHOBE KITFOUEBBIX MMPHUHIIMIIOB OIICHUBAHMS:

— BQJIMJIHOCTHU: OOBEKTHI OIICHKU JOJKHBI COOTBETCTBOBATH MOCTABJICHHBIM IEJISIM
c(hOpMHUPOBAHHOCTU KOMIIETEHIINH;

— HAJCKHOCTH: UCIOJIb30BaHUE €IMHOOOPA3HBIX CTAHAAPTOB U KPUTEPUEB IS
OILICHUBAHUS TOCTHKCHUM;

— OOBEKTUBHOCTH: pa3HbIe O0YYAIOIINECs JOHKHBI UMETh PaBHBIE BO3MOKHOCTHU
JUTSL JOCTHKEHUS ycTiexa.

OCHOBHBIMH ITapaMeTpaMu U CBOMCTBaMHU (hOHA OIEHOYHBIX CPEJICTB SBISIOTCS:

— NIpeAMETHAas HaIpaBJICHHOCTh (COOTBETCTBUE MPEIMETY M3YUYEHUS] KOHKPETHOMN
TUCIUILIAHEI);

— cojJiep)KaHue (COCTaB U B3aMMOCBSI3b CTPYKTYPHBIX €IWHUII, 00pa3yrolIUX CO-
JepKaHue TEeOPETUIECKON 1 MPAKTUUYECKON COCTABIISIONIUX JUCITUIIIINHEI);

— 00beM (KOJIMYECTBEHHBIN COCTaB OIEHOYHBIX cpeacTB, BXoAamx B DOC);

— Ka4yecTBO (POHJIa OIIEHOYHBIX CPEACTB B LIEJIOM, 0OECIEUMBAIOIIETO MOJyYECHHE
OOBEKTHBHBIX W JOCTOBEPHBIX PE3YJIHTATOB MPU MPOBEACHUN KOHTPOJIS C Pa3THUYHBIMU
LETISIMH.



|. HEPEYEHD INIAHUPYEMBIX PE3YJbTATOB OCBOEHHUA
OBHIEOBPA3OBATEJIbBHOU JUCIHHUIIJIMHBI B COOTBETCTBHUU C ®T'OC
CIIO 1 HA OCHOBE ®1'0C COO

1.1. Ileab AMCHUMIHHBI

CopnepxaHue MporpaMMbl AUCHUIIINHBI «IHOCTpaHHBIH SI3bIK B TPO(ECCHOHATBHOM
NEATEIBbHOCTH» HAIIPABJICHO HA JOCTHKEHUE CIEAYIOIINX LIEJICH:

* IOHMMaHHE€ MHOCTPAHHOTO fA3bIKa KaK CPEICTBAa MEXKIMYHOCTHOIO U Ipodeccuo-
HaJIBHOTO OOLIEHMs, MHCTPYMEHTAa MO3HaHMsI, caMo0o0pa30BaHusl, COLMAIN3AMN U CaMO-
peanu3aluuy B MOJHI3bIYHOM U MOJIUKYJIBTYPHOM MUPE;

* (OpMUPOBAHNE WHOS3BIYHON KOMMYHUKATHBHON KOMIIETEHIIMM B COBOKYITHOCTH
€€ COCTABJISIIOLIUX: PEYEBOM, S3BIKOBOW, COLMOKYJIbTYPHOW, KOMIIEHCATOPHOU U y4eOHO-
MO3HABATEIbHOM;

* pa3BUTHE HAIMOHAJIBHOIO CAMOCO3HAHMS, OONICUYEIOBEYECKUX LEHHOCTEM,
CTPEMJICHHUS K JIy4IlIEMy MOHUMAaHHUIO KyJIbTYpPhl CBOEIO HApOJa U HApOJIOB CTPAH H3ydae-
MOTO SI3bIKA.

B pe3yJsibTaTe 0cBOCHUS IMCUMIIJIMHBI 00y4AIOLIHIICA JOJI/KEH:

yMeTh:

B 00J1aCTH ayAUPOBAHMSA:

v\ NOHUMAaTh OTAENbHbIE (passl U HaHOOJEe yIOTPeOUTENbHBIE CIIOBA B BBICKA-
3BIBAHUSX, KACAIOIINXCS BAKHBIX

V' TeM, CBA3AHHBIX C TPYIOBOM JAEATEIBHOCTHIO;

v' TIOHMMarTh, O Y€M HJCT PeUb B MPOCTHIX, YCTKO MPOU3HECEHHBIX M HEOOIBIINX
10 00BEMY COOOIIEHHUAX (B T.U. YCTHBIX HHCTPYKIIHSIX);

B 00J1aCTH YTEHUS:

v\ YWTaTh M MEPEBOAUTH TEKCTHI MPO(ECCHOHABLHOM HAPAaBICHHOCTH (CO CIOBa-
pem);

v' B 0o0nacTH OOIIEHHUS:

v\ 00W@AThCS B MPOCTHIX THIMYHBIX CHUTYAIMsX TPYAOBOM NESITEIBHOCTH, TPEOy-
IOLIUX HEMOCPEACTBEHHOIO0 0OMeHa

V' uH(pOpMaIKel B paMKaX 3HAKOMBIX TEM U BUIOB JEATEILHOCTH;

v\ Tomjep;KUBaTh KPaTKUM pasroBOpP Ha MPOM3BOACTBEHHBIE TEMBI, HCIIOIb3YS
MpOCThIEe (hpa3bl U MPEIIOKEHHUSI, paccKazaTh O CBOeH padbore, yuebde, IiaHax.

B 00J1aCTH IMCbMA:

v [UcaTh MPOCTHIE CBSA3HBIE COOOIIEHHS HA 3HAKOMBIE WMJIM HHTEPECYIOIIME MpPO-
(heccOHAIbHBIC TEMBI.

3HATh:

v [paBWJI TIOCTPOEHHUS MPOCTBIX M CIIOKHBIX MPEITOKEHUH Ha TPOPhecCHOHaTb-
HBIC TEMBI;

v OCHOBHBIX OOIIEYOTPEOUTEIBHBIX T1arooB (OBITOBOM M MPOGheCcCHOHATBHON
JIEKCUKH);

v’ JIEKCHYECKOTO MHHMMYMa, OTHOCSIIErocs K ONMCAHHIO MPEIAMETOB, CPEICTB U
MIPOLIECCOB NMPO(PECCUOHATBHOMN AEATEIbHOCTH;

v 0cOOEHHOCTEN POM3HOIICHHUS;

v’ IpaBWJI YTEHUS TEKCTOB MPO(ECCHOHATBHOM HAIIPABICHHOCTH.



1.2. KomnereHuun BBINIYCKHMKOB, GopMupyeMble B pe3yjabTaTe OCBOCHUS
AUCUMIIMHEBL «HOCTpaHHBIA A3BIK B NPO(PECCHOHAIBHOH [eATeNIbHOCTH» KakK
YacTh IVIAHMPYEMBbIX Pe3yJIbTATOB OCBOCHHUS 00pa30BaTeIbHOM POrpaMMBbl

Koo xomne- Haumenosanue komnemeHyuu
meHyuu

OK O01mme KOMIETEeHIIUU

OK 02 Hcnonp30BaTh COBPEMEHHBIE CPEACTBA MOKMCKA, AHAIN3Aa U MHTEPIIPETa-
iy uHopmaruu, U THGOPMAITMOHHBIE TEXHOJOTUU JJISl BBITIOJTHEHUS
3a51a4 po(decCHOHaTBLHON IeITeITHHOCTH.

OK 04 D} dexTuBHO B3aNMOACHCTBOBATH M pa0OTATh B KOJUICKTHBE M KOMAaH/IC

OK 05 OcyliecTBIATh YCTHYI0 M NHUCBMEHHYK0 KOMMYHHUKAIIMIO Ha TOCyJap-
CTBEHHOM s3bike Poccuiickoit degepariuu ¢ ydeToM 0COOEHHOCTEH CO-
AAJIBHOTO M KYJIbTYPHOTO KOHTEKCTA

OK 09 [Tonb3oBaThcs MpodecCHOHANTBHONM JTOKYMEHTAllUe Ha TOCYIapCTBEH-
HOM U MHOCTPAHHOM SI3bIKaX.

1.3. Ilnanupyembie pe3yjibTaThbl 00Y4YeHHs M0 JUCUMILJIMHE

Koo u ¢popmynuposxa
KomnemeHyuu

Komnonenmmnutit cocmas Komnemenyuu

Ymems

3name

OK 02. Mcnons30BaTh
COBpPEMEHHBIE CPEJICTBA
TOWCKa, aHaJIu3a U H-
TepupeTanuu HHPop-
Maiuu, 1 “HhopMalu-
OHHBIE TEXHOJIOTHH JIJIS
BBITIOJTHEHUS 3a]1a4
npodeCCUOHATILHOM J1e-
SITEJILHOCTH.

Y3 - npuMeHATh pa3iuyHbIC
dbopMbl W BHABI YCTHOH H
MUCbMEHHOM KOMMYHMKAIUU
Ha WHOCTPAHHOM SI3BIKE TPHU

MEXJIMYHOCTHOM,  MEKKYJIb-
TYPHOM M TTPO(PEeCCHOHATBEHOM
B3aUMOJCHCTBUM;

Y7 - nepeBoAUTH HHOCTPAH-
HbIE TEKCThl MPOQeCcCHoHaIb-
HOW HarpaBJIeHHOCTH (CO CIIO-
BapeEM);

CaMOCTOSITENIbHO COBEPILICH-
CTBOBATh YCTHYIO M MMUChMEH-
HYIO p€4b, TIOTIOJHSATH CJI0-
BAPHBIN 3amac

31 - nexcu4ecKkuid U rpaMmaTu-
YECKU MUHUMYM, OTHOCSILIHM-
Ci K ONUCAaHHWIO TPEIMETOB,
CPEeICTB M MPOLECCOB Mpodec-
CHOHAJILHOU JIESTCIbHOCTH;

32 - nexcuYecKuid U rpaMmaTu-
YECKUH MUHUMYM, HEO0OXOu-
MBI JJIS YTEHUS W TIepeBoja
TEKCTOB  NpodeccCHOHaIbHOM
HampaBjeHHOCTH (CO  CloBa-
pem);

33 - o0meynoTpeOuTenbHbIC
rIarojsl (001mmas u mpodeccruo-
HaJbHasl JICKCUKA);

34 - mpaBuWsia YTEHUST TEKCTOB
npodeCCUOHAILHOW ~ HampaB-
JIEHHOCTH;

35 - mpaBuna nocTpoeHus npo-
CTBIX M CIIOXHBIX MpeaIoxKe-
HUM Ha mnpodeccuoHaIbHbIe
TEMBI;

36 - mpaBuiIa peueBOro ITUKETA
U COIMOKYJIbTYPHBIC HOPMBI
oOlIeHnsT Ha  WHOCTPAaHHOM
SI3BIKE;




37 - dopmbI U BUABI YCTHOU H
NMCBbMEHHON  KOMMYHHUKALIUU
Ha WHOCTPAaHHOM S3BIKE IIpU
MEKJIMYHOCTHOM,  MEXKKYJIb-
TYpHOM U NpodhecCHOHATHLHOM
B3aUMOJICHCTBUU

OK 04. DOddexTuBHO
B3aNMOJECHUCTBOBATh U
paboTaTh B KOJIJICKTHUBE
1 KOMaH/Ie

Y1 - crpouth IpoOCThIE BBICKA-
3pIBaHUA O ce0e M O CBOEH
MpO(ECCUOHAILHON TSI TEITb-
HOCTH;

Y2 - B3auMoAeHCTBOBATH B
KOJUICKTUBE, MPUHUMATh yda-
CTHE B Juajiorax Ha oOIIHe u
npodeCCUOHANIbHBIC TEMBI;

Y3 - npuMeHATh pa3iiuyHbIC
dbopMbl W BHABI YCTHOM |
MMCbMEHHON KOMMYHHUKAITUU
Ha WHOCTPAHHOM S3BbIKE IIPHU

MEXJIMYHOCTHOM,  ME¥KKYJIb-
TYPHOM H TIPO(PECCHOHATBEHOM
B3aMMOJCUCTBUM;

Y4 - nonnMaThs 00U CMBICTT
YETKO NIPOU3HECEHHBIX BBICKA-
3BIBaHUI Ha 00IIMe U 0a30BBIC
po¢eCCUOHANIbHBIC TEMBI;

Y5 - noHuMaTth TEKCTHI Ha Oa-

30BbIe  MPO(ECCUOHATBHBIC
TEMBI;
Y6 - cocTaBusATb NPOCTHIE

CBSI3HBIE COOOIICHUS Ha 00-
mye Wik npodeccruoHanbHbIe
TEMBI;

Y7 - nepeBoaUTH HHOCTPAH-
HbIE TEKCThl MPOQeCcCHoHaIb-
HOW HarpaBJIeHHOCTH (CO CIIO-
BapeM);

CaMOCTOSITEJIbHO COBEPILICH-
CTBOBATh YCTHYIO U TUCHMEH-
HYIO pe4b, OTOJHSATH CJI0-
BAPHBIN 3amac

31 - JIeKCUYEeCKUi U rpaMMaTH-
YECKU MUHHUMYM, OTHOCSIIIHAM-
Ci K OINHUCAHWIO TPEIMETOB,
CPEICTB M MIPOLECCOB Ipodec-
CHOHAJILHOM JIESTCIbHOCTH;

32 - JIeKCUYEeCKU U rpaMMaTH-
YEeCKU MUHUMYM, HEO0OXOJu-
MBI I YTEHUS W TEepeBOAa
TEKCTOB  TpodeccruoHaIbHOM
HampaBjeHHOCTH (CO  CloBa-
pem);

33 - o0meynoTpeOUuTenbHbIC
rIarojsl (001mas u mpodeccuo-
HaJbHasl JICKCUKA);

34 - nmpaBuiia YTEHHS TEKCTOB
npodeCCUOHAILHOW  HampaB-
JIEHHOCTHU;

35 - mpaBuna nocTpoeHus npo-
CTBIX U CJOXHBIX MPEIJIONKE-
HUH Ha mnpodeccruoHaIbHbIE
TEMBI;

36 - mpaBHIIa peueBOro ATUKETA
U COLMOKYJBTYPHBIE HOPMBI
oOllleHusT HAa  HMHOCTPaAaHHOM
SI3BIKE;

37 - GopMBI U BUIBI YCTHOU H
MMCHbMEHHON  KOMMYHHUKAIIUU
Ha HWHOCTPAHHOM SI3BIKE TIPU
MEXKJIUYHOCTHOM,  MEXKYJIb-
TYpHOM U TNpodeccuoHaIbHOM
B3aMMOJICHICTBUU

OK 05. OcyiiecTBisiTh
YCTHYIO U MUCbMEHHYIO
KOMMYHUKAIIUIO Ha
rOCy1apCTBEHHOM  SI3bI-
ke Poccuiickoii dDene-
palu C Y4€TOM OCO-

¥Y1 - ctpouth IpoCThIE BHICKA-
3pIBaHUS O cebe M O CBoOeH
poeCCHOHAIILHON  JCSATEIIb-
HOCTH;

Y2 - B3auMOJENCTBOBATL B
KOJUICKTUBE, NMPUHUMATh yya-

31 - JeKcuYecKuid U TpaMmaTu-
YECKU MUHUMYM, OTHOCSILIHM-
Ci K ONUCAHHIO TIPEIMETOB,
CPEICTB M TPOIECCOB Tpodec-
CHUOHAJIbHOM JEATENbHOCTH;

32 - 1eKCUYECKU U rpaMMaTH-




OEHHOCTENW COLIMAJIBHO-
ro ¥ KyJIbTYPHOI'O KOH-
TEKCTA

CTHE B JUaJiorax Ha oOImue u
po(heCCHOHATILHBIC TEMBIL;

Y3 - npuMeHATh pa3IuvHbIC
GbopMbl M BHIBI YCTHOH H
MUCbMCHHONH KOMMYHHUKAIIMH
Ha HMHOCTPAHHOM S3BIKE IIPH

MEXIJINMYHOCTHOM,  MEXKKYJIb-
TYPHOM U TIpo(hecCrOHATbEHOM
B3aUMO/JCHCTBUM;

Y4 - nonnMaThs OOIIUNA CMBICTT
YETKO MPON3HECEHHBIX BHICKA-
3BIBAaHUM Ha 00II1e U 0a30BBIE
poeCCHOHATIEHBIE TEMBI;

Y5 - noHuMaTth TEKCTHI Ha Oa-

30Bble  MPO(ECCUOHAIBHBIC
TEMBI;
Y6 - cocTaBusATh NPOCTHIE

CBSI3HBIE COOOIIEHUs Ha 00-
M€ UiIu NpodeccuoHalbHbIE
TEMBI;

Y7 - nepeBonUTH HHOCTPAH-
HbIE TEKCThI MPOheCCHOHAb-
HOI HaIpaBJIE€HHOCTH (CO CJI0-
BapeM);

CaMOCTOSITENIbHO ~ COBEpLICH-
CTBOBaTh YCTHYIO U MHCbMEH-
HYI0 pe€Yb, MOMNOJHATH CIIO-
BAPHBIN 3amac

YECKU MHUHUMYM, HEOOXOIu-
MBI ISl YTEHUsT W TepeBojaa
TEKCTOB  TpodeccruoHaIbHOM
HampaBJeHHOCTH (CO  cloBa-
pem);

33 - o0mieynorpeOUTenbHbIC
rIarojsl (061mas u mpodeccuo-
HaJbHasl JICKCUKA);

34 - mpaBWiia YTEHUS TEKCTOB
npodecCHOHANBPHOM  HampaB-
JIEHHOCTH;

35 - mpaBuia NOCTPOEHUS MPO-
CTBIX W CJIOXKHBIX TPeIOxKe-
HUH Ha nOpodeccuoHaIbHbIE
TEMBI;

36 - mpaBHIIa peUEBOrO ATUKETA
U COIMOKYJIbTYPHBIE HOPMBI
oOllleHUsT HAa  HMHOCTPaHHOM
S3BIKE;

37 - GopMBbI U BUIBI YCTHOU H
MUCBMECHHOW  KOMMYHHUKAIIHH
HA WHOCTPAHHOM SI3bIKE TIPH
MEXJTMYHOCTHOM,  MEXKYJIb-
TypHOM H TPpodhecCHOHATHLHOM
B3aNMOJIECTBUH

OK 09. ITons3oBathCs
podheCCHOHAIBHOM J10-
KyMEHTAlMeNl Ha ToCy-
JTAPCTBEHHOM M MHO-
CTPAHHOM SI3BbIKaX.

Y7 - mepeBoAUTh WHOCTPAH-
HBbIE€ TEKCTBl MpOodecCcCroHab-
HOW HarpaBJIeHHOCTH (CO CIIO-
BapeM);

CaMOCTOSITENTEHO COBEPILICH-
CTBOBATh YCTHYIO M TUChMEH-
HYIO pe4b, TOTIOIHSITH CJI0-
BAPHBIN 3amac

32 - NeKcHYecKuidl U TpaMmaTu-
YECKU MHUHUMYM, HEOO0XO/u-
MBIM ISl YTEHUS W TIepeBOja
TEKCTOB  TpodeccruoHaIbHOM
HaIpaBJeHHOCTH (CO  cIoBa-
pem);

34 - npaBusia YTEHHUS TEKCTOB
npodeCCUOHAILHOW  HampaB-
JICHHOCTH;

Il. OIUCAHHUE MOKA3ATEJIEM 1 KPUTEPUEB OLIEHUBAHMUSI
KOMIIETEHIINH HA PA3JIMYHBIX OTAITAX UX ®OPMUPOBAHUSA, OIIHN-
CAHME HIKAJI OIEHUBAHUA

2.1. Ctpykrypa ()oHa OLIEHOUYHBIX CPEACTB

JJISl TEKYLEero KOHTPOJIsl yCIIeBAeMOCTH U IIPOMEKYTOYHOM aTTecTAlluH




No Koumponupy- | Koo kon- | Ilnanupyemwvie | Haumenoeanue ouenouno-
n/n | emvle membl | mpoaupye- | pe3yibmamul 20-cpedcmea
OUCUUNIIUHBL | MOU KOM- | 0C60€HUA OUC- Texywui IlIpome-
nemeHyuu | YUNIUHbBL, XA- KOHmMpOAbL | JHCYymouHas
Ppaxkmepu3zyio- ycneeae- ammecma-
uiue smansl Mocmu uus
gopmuposanus
KomnemeHyuu
1. | Tema 1.1. Poc- | OK 02 OK 02 Brinosnne- Bomnpocsr k
cus B coBpe- | OK 04 Ymets: Y1-Y3. | HUe IpakTH- | KOHTPOJIbHOMN
MeHHoM mupe. | OK 05 3nate: 31-34. | yeckoii pa- | pabote
Oxonomuka | OK 09 OK 04 00THI
oTpaciau Ymets: Y1-V3.

3Hath: 31-34.

OK 05

Ymers: V1-VY3.

3Hath: 31-34.

OK 09

Ymers: V1-VY3.

3Hats: 31-34.

2. |Temal.2.3na- | OK 02 OK 02 Brinonne- Bomnpocs k
YEHUE UHO- OK 04 YMmets: Y1-V3. | HUE IpakTH- | KOHTPOJIHHOM
CTPaHHOT'O OK 05 3nate: 31-34. | yeckoii pa- | pabote
a3bika B ocBo- | OK 09 OK 04 00TbI
eHuu npodec- Ymets: Y1-V3.

CUH 3Hath: 31-34.
OK 05
YwMmers: V1-VY3.
3Hate: 31-34.
OK 09
YwMmers: V1-VY3.
3Hath: 31-34.

3. | Tema OK 02 OK 02 Brinonne- Bomnpocs k
1.3.3nauenne | OK 04 Ymets: Y1-Y3. | HUe IpakTH- | KOHTPOJIBHOMN
nHO-cTpanHoro | OK 05 3Hartb: 31-34. | yeckou pa- pabote
s3bika B ocBoe- | OK 09 OK 04 00TbI
HUU nipodec- YnMers: YV1-V3.

CUH 3Hath: 31-34.
OK 05
Ymets: V1-VY3.
3nath: 31-34.
OK 09
Ymets: V1-VY3.
3Hath: 31-34.

4. | Tema OK 02 OK 02 Brinonne- Bompocsr k
1.4.0OcHOBBI OK 04 YMmetb: Y1-Y3. | HUe npakTu- | KOHTPOJIHHOU
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nenosoro 06- | OK 05 3uarte: 31-34. | yeckoii pa- | pabote
LICHUSA OK 09 OK 04 00THI

YwMmers: V1-Y3.

3Hath: 31-34.

OK 05

YmMmers: V1-Y3.

3Hath: 31-34.

OK 09

Ymets: V1-VY3.

3nath: 31-34.
Tema OK 02 OK 02 Brinonne- Bomnpocs k
1.5.PeiHOK OK 04 Ymets: Y1-Y3. | HUe IpaKkTH- | KOHTPOJIbHOMN
Tpyna, pyao- | OK 05 3nate: 31-34. | yeckoii pa- | pabote
ycTpoiicteo u | OK 09 OK 04 00THI
Kapbepa YmMmers: V1-Y3.

3Hath: 31-34.

OK 05

Ymers: V1-VY3.

3Hath: 31-34.

OK 09

Ymets: V1-Y3.

3Hats: 31-34.
Tema 2.1. To- | OK 02 OK 02 Brimomue- Bomnpocsr! k
CTYDKECHUS U OK 04 Ymets: Y1-Y3. | HUe IpakTH- | KOHTPOJIBHOMN
nHHOBaluu B | OK 05 3nate: 31-34. | yeckoii pa- | pabote
HayKe M TeX- OK 09 OK 04 00THI
HUKE U UX YwMmers: V1-VY3.
nu300peTareny. 3nath: 31-34.
OTtpacneBblie OK 05
BBICTABKH YwMmers: V1-VY3.

3Hath: 31-34.

OK 09

Ymets: V1-VY3.

3Hatb: 31-34.
Tema OK 02 OK 02 Brimonne- Bompocsr
3.1.Yemnumonar | OK 04 YnMerb: Y1-Y3. | HUE NpakTU- | KOHTPOJIBHOM
bl Poccuu 1o OK 05 3nath: 31-34. | yeckoii pa- | pabore
npodeccHo- OK 09 OK 04 OO0THI
HaJILHOMY Ma- Ymets: V1-VY3.
CTEPCTBY: OT 3Hatse: 31-34.
MPOIIIOTO K OK 05
HACTOALIEMY Ymets: V1-VY3.

3nath: 31-34.

OK 09

YwMmers: V1-VY3.

3Hath: 31-34.

10




Tema 4.1. Yep-
TEXU U TEXHU-
yeckas JJOKy-
MEHTaIUs

OK 02
OK 04
OK 05
OK 09

OK 02

VYwmers: YV1-Y3.

3Hate: 31-34.
OK 04

VYwmers: YV1-Y3.

3Hate: 31-34.
OK 05

VYwMmers: Y1-Y3.

3Hate: 31-34.
OK 09

VYwMmers: Y1-Y3.

3Hate: 31-34.

Brimonne-
HUE MPaKTH-
YECKOM pa-
OOTHI

Bompocsr k
KOHTPOJBbHOMN
pabote

Tema No 4.2.
NHCTpyMEHTHI,
o0opy1oBaHUE
U CTaHKU

OK 02
OK 04
OK 05
OK 09

OK 02

VYwmers: Y1-Y3.

3Hate: 31-34.
OK 04

VYwmers: Y1-Y3.

3Hate: 31-34.
OK 05

VYwMmers: Y1-Y3.

3uate: 31-34.
OK 09

VYwMmers: Y1-Y3.

3uath: 31-34.

Brimonne-
HUE MPaKTH-
YECKOM pa-
OOTEI

Bompocsr k
KOHTPOJIbHOMN
pabore

10.

Tema

4.3. Texunka
0€e30MMacHOCTH
U OXpaHa Tpy-
hig:|

OK 02
OK 04
OK 05
OK 09

OK 02

VYwmers: Y1-Y3.

3Hate: 31-34.
OK 04

VYwmers: Y1-Y3.

3Hate: 31-34.
OK 05

VYwMmers: YV1-Y3.

3uate: 31-34.
OK 09

VYwmern: Y1-Y3.

3uarte: 31-34.

Brmonne-
HHE MTPAKTU-
YECKOM pa-
0OTHI

Bompocsr k
KOHTPOJIBHOMN
pabote

11.

Tema 4.4. Pe-
IIICHUE CTaH-
JAPTHBIX M HE-
CTaHIapTHBIX
npodeccHo-
HAJIBHBIX CHUTY-
arui

OK 02
OK 04
OK 05
OK 09

OK 02

VYwmers: Y1-Y3.

3Hate: 31-34.
OK 04

VYwmers: Y1-Y3.

3Hate: 31-34.
OK 05

VYwmers: Y1-Y3.

3Hate: 31-34.
OK 09

Brimonne-
HHE MTPAKTH-
YECKOM pa-
OOTEI

Bompocsr k
KOHTPOJIbHOMN
pabote
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VMmers: Y1-Y3.
3Hate: 31-34.

12. | Tema 4.5. Ca-
MOpa3BHUTHE B
npodeccun

OK 02
OK 04
OK 05
OK 09

OK 02

VYmMmets: V1-Y3.
3Hatn: 31-34.
OK 04

Ymers: V1-Y3.
3Hath: 31-34.
OK 05

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

Ymers: V1-Y3.
3Hatn: 31-34.

Brinonne-
HUE MPaKTH-
YECKOM pa-
OOTHI

KonTposbHas
pabota

2.2. Kpurepuu oueHUBAHNS Pe3yJIbTATOB OCBOEHUS TUCHMILIMHBI HA Pa3THYHBIX
ITaNnax X J0CTHKEHHS M0 BUIAM OLEHOYHBIX CPEACTB

bannpHO-peliTuHTOBas cucTema siBisieTcs 0a30BOM cUCTEMOM OlleHUBaHUsS chopMu-
POBAaHHOCTH KOMIIETEHITNI 00yUYarOImmnXCs.

Htorosas oneHka cHOpMUPOBAHHOCTH KOMIETEHIIMH, OOydYaloImMXCi B paMKax
OATEHO-PEUTUHTOBOM CUCTEMBI, OCYIIECTBIISIETCS B XOJI€ TEKYIEro KOHTPOJS ycIeBae-
MOCTH, MPOMEXKYTOYHOW aTTEeCTAllMd W OMPENEseTcss Kak cymMma 0aliioB, MOJTYYEHHBIX
00y4aloIMMUCS B PE3YyJIbTaTe MPOXO0XKIACHUS BCeX (POPM KOHTPOIIS.

Ouenka chOpMUPOBAHHOCTH KOMIIETEHIIMN MO JUCHUILUIMHE CKJIAJBIBACTCS U3 JIBYX
COCTAaBJISIFOLIUX :

v/ IiepBasi COCTaBJISAIONIAsA — OIEHKa MperogaBareieM ChOPMHUPOBAHHOCTH KOMITE-
TEHIIMH B TEUEHHUE CEMECTpa B XOJE€ TEKYIIEro KOHTPOJIS YCIEBAEMOCTH (MaKCUMyM
100 6annoB). CTpyKTypa NepBOi COCTABIISIONICH OMPEENIeTCs] TEXHOJIOTHYECKONU KapTOil
JUCHUIUIMHBI, KOTOpasi B Hauaje ceMecTpa JOBOJAUTCS 0 CBEIACHHUS 00yUaroIuXCs;

v/ BTOpas COCTaBJISAIONIas — OLEHKAa C(HOPMUPOBAHHOCTH KOMIIETEHIMH, 00ydaro-
IIUXCsl HA KOHTPOJIbHOU paboTe (MakcumyM — 20 6aisioB).

Iamubannovnan «OTIJIMYHOY «XOPOIIO» «YJIOBJIETBOPHU- |[«HEYIOBJICTBOPHU-
wKana TEIBLHO» TEIBLHO»
«3a4TEHO» «HE 3a4TCHO»
100-6annvnasn 85u> 70 -84 51-69 0-50
wKana
INEPEYEHDb OIIEHOYHBIX CPEJICTB
Ne Haumenosanue Xapakmepucmuka oueHoUH020 Ilpeocmaenenue oye-
n/n OUECHOUHO20 cpeocmea HOYH020 cpedcmea 6
cpeocmea DOCe

IIMNCBMEHHBIE OHEHOYHBIE CPEACTBA
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['pammaruueckue u
JIEKCUYECKHE
YIIPa)KHEHUS

3ananus, CHOCOOCTBYIOIIHE
(GOpPMUPOBAHHIO JIEKCHYECKUX H
rpaMMaTHYECKIX HaBBIKOB
OBJIAJICHUS AHTJIMHCKUM  SI3bI-
KOM.

®oHa rpaMMaTHye-
CKHX U JIEKCUYECKHUX
YIIPAXKHEHU N

2. KontponbHas pa6o- | CpeACTBO MNPOBEPKHM YMEHUM | KOMILIEKT KOHTPOJIb-
Ta MPUMEHSTh MMOJTYYEHHBbIC 3HAHWUS | HBIX 3aJaHU 10 Ba-
JUIS pelleHusl 3a7ad OMpeeleH- | pUaHTam
HOTO THIIA TIO TEME WIIK Pa3jIeny.
3. JlomariHee 3amanue | 3amaHue, A CaMOCTOSITENbHOTO | V3yueHue matepuana

BBIIIOJIHEHUSL ~ TIOCJIE  YPOKOB.
I'maBHOE Ha3HaueHHE JOMaAIITHE-
ro 3aJJaHus — ATO OCO3HaHHUE U
3aKpEIUICHUE TMPOWJAECHHOM Ha
ypOKE TEMBI, a Takke (pOpMHPO-
BAHUE MPAKTUYECKUX HABBIKOB
CaMOCTOSITEJIBHOTO ITPUMEHEHUS
3HAHUM.

10 Y4EOHHKY, BbI-
MIOJTHEHUE Pa3INy-
HBIX TTHCHMEHHBIX U
MPaKTUYECKUX PabOT
(ympaskHeHUH),
HaIMCaHUE COYMHE-
HUUW U IPYTUX TBOP-
YeCKuX padoT.

A) KPUTEPUU U LIKAJIA OHUEHUBAHUSA T PAMMATHYECKUX U JIEKCH-

YECKUX YIIPA’KHEHUI
No Kpumepuu ouenueanusn Ilkana ouenok
n/n Konuue- Ouenka
cmeo
oannos
1. 1) noHuMaeT OCHOBHOE COJIepKaHUE MPOYU- 9-10 OTan4HO (BBICOKUI

TAHHOTO M YCIIBIIIAHHOTO MaTepuaia, MOYTH
BCE JICTAlld M CMBICIIOBBIE CBSI3U MEXKIY CO-
JIepKATEIbHBIMI KOMITOHEHTAMH U 9aCTSAMHU
TEKCTa;

2) CcBOOOJIHO OIEpUPYET MNPOrPaMMHBIM
y4eOHBIM MaTepHaioM B HE3HAKOMOW CHUTY-
allMM TI0 acleKTaM s3blKa IMpH HENoCpes-
CTBCHHOM OOIIICHUH;

3) conepkaHWE BBICKA3bIBAaHUS OTIWYACTCS
CBSI3HOCTBIO, TIOJHOTOM, CIIOHTaHHOCTHIO,
O€rJ0CThIO, apTryMEHTHPOBAHHOCTHIO, BBI-
pakeHHEeM COOCTBEHHOW TOYKM 3pEHMS,
IPUBJICYCHUEM CBEJCHUN U3 JAPYTuX yueo-
HBIX KypCOB;

4) pedb JTEKCUYECKH W TPaMMaTHYECKH pas-
HOoOOpa3Ha, JjonyckaroTcs 1-3  omulOku
(eIMHUYHBIE OIIMOKHU, UCTIPABIISIEMbIE ITyTEM
CaMOKOPPEKIINH, HE YIUTHIBAIOTCS).

YPOBEHb IOCTHKEHUS
pe3ynbTaToB cPopMu-
POBaHHOCTH KOMIIE-
TEHIINH)
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1) noHMMaeT OCHOBHOE COJIEpKAHUE MPOUH-
TaHHOTO M YCJBIIIAHHOTO MaTepuasa, 3Ha-
YUTEJIbHYIO 4YacTh JeTaledd U OCHOBHbIE
CMBICIIOBBIE CBSI3HM MEXKIY COAEpKaTEIbHBI-
MU KOMIIOHEHTaMU U YaCTSIMHU TEKCTa;

2) cBOOOJHO oOmEpUPYET MPOTrPaAMMHBIM
y4eOHBIM MaTepHaJIOM B YacTUYHO H3Me-
HEHHOMW CUTYalluu;

3) coxepxaHHE BBICKA3bIBAaHUSI COOTBET-
CTBYET CHUTyallUd OOILEHHUS, OTIMYAETCS
CBSI3HOCTBIO, IIOJTHOTOHM, CIIOHTaHHOCTBIO,
OErJIOCThIO0, XOPOIIIO APIYMEHTUPOBAHO;

4) peuyb NEKCHUYECKH M TPaMMAaTHYECKH pa3-
HOOOpa3Ha, Jomyckarorcs 4-5 omubku
(eIMHUYHBIE OLIUMOKHU, UCIIPABISIEMBIE ITyTEM
CaMOKOPPEKIIMH, HE YUUTHIBAIOTCS).

8-7

Xoporio (qocTaTou-
HBIH YPOBEHbB JIOCTH-
YKEHUS PE3yJIbTaTOB
c(hOopMHPOBAHHOCTH
KOMIIETEHIIUH )

1) moHMMaeT OCHOBHOE COJIEpKaHUE TIPOYH-
TaHHOTO M YCIIBIIIAHHOTO MaTepHalia u Mo-
JIOBUHY JI€TaJIEH;

2) KOMMYHUKATUBHAA 3a/1aya peliaeTcs B
npezenax 3HaKOMOW CUTYallWH;

3) peub JIEKCUYECKU U TPaMMaTUUYECKH pa3-
HOOOpa3Ha;

4) BBICKA3bIBAHUS JIOTHYHBI, aPTyMEHTHPO-
BaHbI U MOCTPOEHBI HA OCHOBE U3BECTHBIX
aJITOPUTMOB, JJOMYCKAIOTCS OITMOKU HA U3Y-

YEHHBIN MPOTPAMMHBIN Y4eOHBINH MaTepual
(6-7 omub0oK).

6-5

Y 10BIETBOPUTEITHHO
(mpuemIieMbIii YpOBEHb
JOCTHXKEHUS CPOPMHU-
POBAHHOCTH KOMITE-
TEHITUH)

1) yacTUYHO BOCIIPOU3BOJIUT COJIEPKAHUE
MIPOYUTAHHOTO U YCJIBIIIAHHOTO MaTepuaia,
COCTOSIIIIETO U3 NPOCTEUIINX CIIOB U MPE-
JIOKCHUM;

2) TOBOPUT Ha YPOBHE MEXaHUYECKOTO BOC-
MPOU3BEACHUS OTACIBHBIX MPEI0KCHUMN;
3) BBINOJHSAET MPOCThIE HHCTPYKIIUH;

4) MHOTOUYHMCIIEHHBIE OIIMOKH 3aTPYIHSIIOT
MMOHMMAHHUE CMBICJIa BHICKA3bIBAHMUS;

5) paznuuaet oTAeabHbIE C0Ba U Ghpasbl
MIpU YTEHUU U ayAUPOBAHUU;

6) TOBOPUT HA YPOBHE OTIEIbHBIX CJIOB U
CJIOBOCOYETAaHUMU;

7) BBINOJHSET NPOCTEUIIINE UHCTPYKIIUH.

MeHee 5

HeynosieTBopuTebHO
(HEeIOCTAaTOYHBIN YpO-
BEHb JOCTHXKEHUS
c(hopMHUPOBAHHOCTH
KOMITIETECHIINH)

B) KPUTEPUU U IKAJIA OHEHUBAHUA JOMAIIIHEI'O 3AJTAHUSA

No
n/n

Kpumepuu oyenueanusn

HlIkana ouenok

Konuue-
cmeo oa-

Ouenka
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J106

1. 3amaHne BBITIOJHEHO TOJHOCTBIO: IIENb JI0- 9-10 OTnu4aHO (BBICOKHIA
MAITHETO 3aJlaHus YCHEIIHO JOCTUTHYTA, YPOBEHb TIOCTHKCHUS
OCHOBHBIC TIOHSTHS BBIJICJICHBI, HAJUYHC pe3ynbpTaToB cHOpMH-
cxeM, rpaduueckoe BBIIEICHHE 0CO00 POBAHHOCTH KOMITE-
3HaYMMOW MHpOpMAaIH; paboTa BBITIOJHEHA TEHIIMH)

B MTIOJITHOM 00bEME.

2. 3amaHue BBIMIOJTHECHO: 11€J1h BBIMOJHECHUS 8-7 Xoporto (1ocTaTod-
JIOMAIITHETO 3a/IaHus TOCTUTHYTA; HATUINC HBIHYPOBEHB IOCTH-
MIPaBUJILHBIX ATAJTOHHBIX OTBETOB; OJHAKO KEHUS PE3YJIbTaTOB
paboTaBBITIOTHEHA HE B MOJTHOM O0BEME. c(hOpMHUPOBAHHOCTH

KOMIICTCHITHH )

3. | 3amaHue BBINIOJHEHO YACTHYHO: IENIb BHI- 6-5 Y 10BIETBOPUTENHHO
MIOJTHCHUSI JTOMAIITHETO 3aJaHus JOCTHTHYTa (mpuemIIeMbIil YPOBEHB
HE TOJIHOCTHIO; MHOTOYHMCJICHHBIC OIIMOKHU JIOCTHKEHUSI pe3yJsIbTa-
CHUKAIOT Ka4yeCTBO BBIMIOJHEHHOM pabOTHI. TOB C(hOPMUPOBAHHO-

CTH KOMIICTCHITUH)
4, 3ajanue He BBITIOJIHEHO, 11E€Th BBHIIIOJIHEHHUSI | MEHEE 5 HeynoBnerBoputenbHO
JOMTHIO32/IAHUS HE IOCTUTHYTA. (HeIoCTaTOYHBIN ypo-
BEHb JIOCTHKCHUS
c(hOpMUPOBAHHOCTH
KOMIIETEHIIUH )
I') KPUTEPUU U IIIKAJIA OIIEHUBAHHUSI KOHTPOJIBHOM PABOThI
No Kpumepuu oyenueanusn IlIkana oyenok
n/n Konuue- Ouenka
cmeo
oannos

1. KoHTponbHass paboTa BBIMOJTHEHA ITOJHO- 9-10 OTnuuHO (BBICOKHIA
CTBIO: IIEJTb 33JIaHUN YCTICIIIHO JOCTUTHYTHI; YPOBEHb JIOCTH)KCHUS
OCHOBHBIC TIOHSATHS BBIJICIICHBI, HAIHYNC pe3ynbTaToB 00y4e-
cxeMm, rpaduyecKkoe BBIJICICHHE 0C000 HUST)
3HaUYMMOM MH(}OpManuu; padoTa BHITIOJIHEHA
B MTIOJIHOM 00bEME.

2. KonTtponbHass paboTa BBITIOJIHEHA: IIENb 8-7 Xoporo (gocraTou-
BBITIOJIHCHUS 3aJaHU JIOCTUTHYTHI; HaJU- HBINYPOBEHb JIOCTH-
Yue TPaBUIBHBIX JTAJOHHBIX OTBETOB; OJI- KEHUS PE3YJIbTaTOB
HakKo paboTaBBINOJHEHA HE B ITOJHOM O0B- 0o0y4eHMs)
eme.

3. KoHnTposnbsHas paboTa BeIMOTHEHA YACTUYHO: 6-5 Y 10BIETBOPUTEITHHO

OCJIb BBIITOJIHCHUA SaﬂaHI/Iﬁ JOCTUTHYTHI HC
ITIOJHOCTBIO, MHOI'OYHCJICHHBIC OIITMOKU
CHMKAIOT KaueCTBO BBIIIOJITHEHHOMN pa6OTBI.

(mpuremieMslil ypo-
BEHBIOCTHKEHUS pe-
3yJbTaTOB OOY4YCHUS)
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3amaHne He BBLIIIOJHEHDI, LIEIb BLIITOJIHEHU | MEeHee 5

3a/IaHUI HE JOCTUTHYTHI.

Heynosnersopu-
TeIbHO (HEA0CTATOU-
HBIM YpOBEHB JOCTHU-
KEHUS Pe3yJIbTaTOB

00yueHusI)

2.3 Kpurepnu 4 mKaJa OUEeHUBAHHUS Pe3yJIbTATOB OCBOECHHUS IMCIUIIHHBI
NPY KOHTPOJILHOI1 padoTe

IIyCKAET HETOYHOCTH, HEIOCTATOYHO MPABUIIb-
Hble (HOPMYITUPOBKU, HAPYILIEHUS JOTUYECKOU
IIOCJIEA0BATEIBHOCTH B U3JIOKEHUH IIPOIPAMM-
HOTI'O MaTepuaia, UCIBITBIBACT CIIOKHOCTU IIPU
BBIIIOJIHEHUH NMPAKTHUYECKUX PabOT M 3aTpyJHs-

No Kpumepuu ouyenusanusn Ilkana oyenok
n/n Cymma Ouenka
0annoe no
oucuu-
niauHe

1. OOyyaromuiica TJIy0OKO U IPOYHO YCBOWII Npo- | 51 u Beimie | OtinuyHoO (3a-
rpaMMHBIA MaTepHall, UCUEpIbIBAIOLIE, MMOCTe- YTEHO) (BBICO-
JIOBATEJIbHO, YETKO W JIOTUYECKH CTPOMHO €ro KU YPOBEHb
U3JIaraeT, yMEET TECHO YBS3bIBaTh TEOPHUIO C JOCTHKEHHUSI
IPAKTUKOM, CBOOOHO CIIpaBIISIETCS C 3a7a4aMu, pE3yNbTATOB
BOIPOCAMU WM JAPYTMMH BUJAMU NPUMEHEHHS chopMUpPOBaH-
3HaHUM, NPUYEM HE 3aTPYIAHSECTCS C OTBETOM HOCTH KOMIIE-
IpU BUJIOM3MEHEHHM 3a/IaHUM, HCIOJIb3YET B TCHIINH)
OTBETE MaTepuall Pa3IMyHON JUTEPATYyphl, Mpa-
BUJIbHO OOOCHOBBIBAE€T MPUHATOE HECTAaHAAPT-
HOE pElIeHHe, BIAACeT Pa3HOCTOPOHHUMU
HaBbIKAMU U MpPUEMaMU BBIIIOJHEHUS MPAKTHU-
YECKHUX 3a1ady 1o (OpMHUPOBAHUIO KOMIIETEH-
1007078

2. OOyuaronuiicss TBEpJIO 3HAET MaTepuall, Ipa- Xoporio (3a-
MOTHO U TIO CYIIIECTBY H3JIaraeT €ro, He JI0Myc- YTEHO) (J10-
Kasl CyILIECTBEHHBIX HETOYHOCTEW B OTBETE Ha CTaTOYHBIN
BOIIPOC, NMPABUIIBHO MPUMEHSET TEOPETUUECKUE YPOBEHb J10-
MOJIOXKEHUSI MPU PELIEHUU MPAKTUYECKUX BO- CTHIKEHMS pe-
OpOCOB MW 3a/Jay, BiaJeeT HEOOXOIUMBIMU 3yJbTaTOB
HABBIKAMH Y TIPUEMAaMH WX BBIIOJTHEHUS, & TaK- chopmMupo-
K€ UMEET JOCTATOYHO IOJIHOE MPEJICTABIEHUE O BaHHOCTH
3HAYMMOCTH 3HAHUH MO AUCIUIUIMHE. KOMITCTCHITVH)

3. OOyuaronuiicss UMEeT 3HaHUS TOJIbKO OCHOBHO- VY noBneTBopu-
ro mMaTepuana, HO He YCBOMJI €ro JeTaieu, ao- TeIbHO(3auTe-

HO) (TIpremiie-
MBI YPOBEHb
JOCTHKEHHUS
pEe3yJabTaToOB

chopMUpOBaH-
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€TCs CBSA3aTh TEOPHUIO BOIIPOCA C MIPAKTUKOM. HOCTH KOMIIE-
TEHIUH)
4, OOyuaronuiicss He 3HACT 3HAYMTEIBLHOW 4YacTh | MeHee 51 Heynonie-
MPOrpaMMHOTO MaTepHuaia, HCYBEPEHHO OTBE- TBOPHUTEIIEHO
JaeT, IOMYCKAeT CEPhEe3HbIC ONTUOKU, HE UMEET (HE 3a4TCHO)
MPEACTABIICHUA 1O METOIUKE BBITIOJHEHUS (HEemocTaTOu-
MPAKTUIECKON pabOThI, HE MOXKET MPOIOJKUTH HBI YPOBEHB
oOydenrne Oe€3 MOMONHHUTEIbHBIX 3aHATHHA I10 TOCTHKEHUS
JAHHOW JUCLHUIUIAHE. pe3yJIbTaTOB
chopmupo-
BaHHOCTHU
KOMIIETCH-
(1K)

1. THIIOBBIE KOHTPOJIBHBIE 3AJIAHUSA UJIN UHBIE MATEPUAJIbI, HE-
OBXO/UMBIE /U1 OHEHKH PE3YJIBTATOBOCBOEHUSA AUCIIUIIJIMHBI,
XAPAKTEPU3YIOIIUX 3TAIIbI ®OPMUPOBAHUA KOMIIETEHIUI B
MPOLECCE OCBOEHUS OBPA3OBATEJILHOM TIPOI'PAMMBI

3.1. TunoBbIe KOHTPOJIbHBIE 3aJaHUA [IJIA TEKYIIEro KOHTPOJISI yCIeBaeMOCTH 00Y-
YAIOIUXCS

Pa3nesn 1 BBenenune B cBapouHbie padoThl

Tema 1.1 OcHOBBI CBAPOYHBIX PadoT

Text 1. Welding.

Read and translate the text.

Ilpouumaiime u nepesedume mexcm.

Welding is a process when metal parts are joined together by the
application of heat, pressure, or a combination of both. The pro-
cesses 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 indus-
tries. 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
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pressure welding CBapKa JIaBJICHUEM

heat welding CBapKa HarpeBaHHEeM
instead BMECTO, B3aMeH

bolting CKperuieHne 0oJTaMu
riveting KJICTIKA

basic OCHOBHOI

to manufacture M3TOTOBJIATH

to depend 3aBHCETh OT

purpose 1eJTh

gas welding ra3ocBapka

arc welding AJIEKTPOYyTrOBast CBapKa
resistance welding KOHTAKTHasl CBapKa
laser welding Ja3epHasi CBapKa
electron-beam welding DJIGKTPOHHO-JIy4eBasi CBapKa

2. Answer the questions.

Omeemvme Ha 80NpocoHl

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. Where is welding necessary?

6. What do the welding processes of today include?

3. Find in the text.

Haiioume 6 mexcme caeoyrowue gpazol

. CerosiHs cBapKa HUCIOJb3yeTCS BMECTO COSTMHECHHS OOJITaMH.

. CBapouHbIi MPOIIECC B OCHOBHOM 3aBUCHUT OT CBOMCTB METaJLa.

. OHa HeoOXO0AMMa TTOYTH BO BCEX IIPOM3BOJICTBAX, II€ UCIIOIB3YETCS METAILL.
. CBapka HarpeBaHWEM — CaMbIil paCIIPOCTPAHEHHBIN MPOIECC CBAPKHU CETOTHS.
. 9TO OCHOBHOM MPOIIECC B MAIIMHOCTPOCHUH

O~ W PR

. 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

O b wNE

4. Find 8 words and write them.
Hatioume 8 crnos u 3anuwume ux.

H E A T Q J Z P
D F G G H O C A
X C \ T G I F R
W E L D I N G T
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\ B A N N M A R
A W |S E S X S F
R S E S C E H \
C X R M E T A L
5. Read in the text,

Haiioume 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.

S ... when the weld is achieved by heat.

... 1a3epHAasi CBapKa M YIEKTPOHHO-JIy4eBas CBapKa.
... BO BCeX MPOM3BOJICTBAX, I'le HCIMOJIL3YIOTCSI METAJLIbI.
... 0 CBOMCTBAX METAJLJIOB.

... HJIA COYETAHME TOTO U APYroro.

... KOI/Ia CBAPHOM IIOB JOCTUTAETCS 32 CUET TeIuia.

NE W=

6.Read the grammar rule and find the examples of Passive Voice in the text.
llpouumaiime npasuna epammamuxy u Hauoume 6 mexKcme npumepvl CmpadameibHO2O
anazcojia.

OBPA3OBAHUE BPEMEH CTPAIATEJIBHOI'O 3AJIOT'A

Bpemena ctpagatenpHOro 3ajora oOpasyloTcs TpU  [IOMOIIM  BCIIOMOTaTelbHO-
ro miarosa to be B cooTBeTcTBYyrOIEM BpeMEHHM U (POPMBI IPUYACTHS MPOIIEAIIETO BpEe-
menu (Participle II) cmbicnoBoro miarosna. Takum o0pa3om, MpU CHPSHKEHUM IJIaroja B
CTpaJaTeIbHOM 3aJI0Te U3MEHSETCs TOJIBKO raaroi to be, cMBICIIOBOI ke I[JIaroja UMEET BO
BCEX BpeMeHax oAHy U Ty ke gopmy — Participle II. CnenoBaTenbHo, BpeMsi, B KOTOPOM
CTOWT IJIarod B CTpajaTeIbHOM  3ajiore, ompeaensercs (opMoil BCIOMOTaTeNlbHO-
ro raaroia 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
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build space vehicles and millions of other products ranging from oil drilling rigs to auto-
mobiles. 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
architectural and ornamental work. Transportation is divided into two major groups: man-
ufacturers of transportation equipment except motor vehicles; and motor vehicles and
equipment. 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 electrical machinery to repair worn parts. The mining, oil extraction, and gas extrac-
tion industries 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-
JOBOM HalII/IOHaJIbeIﬁ MNPOAYKT, HA OTKPBLITOM BO0O31YX€, B IMMOMCIICHUHA, KOCMHUYIC-
CKHH KOpPa0J/ib, TOpHOE 000pyA0BaHHKE.

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
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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
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 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
(particularly technical math) and some shop courses. In Ontario, welding is an unrestricted
trade; completion of an apprenticeship could take approximately 3 years including 3 peri-
ods 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
indoors. Those with the ability to work with high-technology welding applications may
have better employment opportunities. The bulk of employment opportunities are predict-
ed 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
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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.

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 mil-
lennia 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 re-
leased De la pirotechnia, which includes descriptions of the
forging operation. Renaissance craftsmen gained skilled in the
process, and the welding continued to grow during the follow-
ing 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
welding 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 elec-
trode that stabilize 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.
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Thermite welding was invented in 1893, another process, oxyfuel welding, be-
came 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 vari-
ous 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
recognize 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 welding was first applied to aircraft during the war as well, as some German air-
plane 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 continu-
ously.

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 dur-
ing 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
welding but hydrogen is used as the shielding gas which
also provides

extra heat.A major innovation was described in a patent that defines the Sub-
merged Arc Process by Jones, Kennedy and Rothermund. This patent was filed in Octo-
ber 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
emphasized 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 Commons. The letter read in part, "Here there had been developed a welding tech-
nique (referring 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 TIG process. This new process was called "Heliarc™" as it used an electric arc to melt
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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
invented 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 Noneconsumable Workpiece > Y€ar, plasma arc welding was invented. Electroslag
tungsten rode
AA and it was followed by its cousin, electrogas welding, in
Flllerr %
&~ Arc

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
decades later, and has proved to be especially useful in high-speed, automated weld-
ing.

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:

VYTOJIBHBIN ANEKTPOA, INEKTPOJ C MOKPBITHEM, 3aLIUTHBIN Ia3, TOPrOBOE CyIOXOM-
CTBO, OTKpHITAas IICUb, BOCHHBIN CaMOJICT, OTKpBITBIfI I'OpH, HCTOYHHK TCILIA, IIPU3HABATDH
MIPEUMYIIECTBA NEKTPOIYTOBOM CBAPKH, BBICOKASI CTOUMOCT.

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.

o0k w

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
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Translate the following sentences from Russian into English:

1. KoBka — mepBblil B ICTOPUU METOJ COCIUHEHUSI METAJIOB, IPU KOTOPOM OBLIO
HEO0OXO/IUMO HArpeTh COEAUHSEMbIE METaJUIbl 10 BBICOKOM TemmepaTyphl Ha OTKpPBITOM
IIJIAMEHH.

2. OTKpbITHE alleTUJIEHA U COCIMHEHHUE €ro C KUCIOPO0M MO3BOJIUIIO 3HAYUTEIb-
HO MOBBICUTH TEMIIEPATYPY HArpeBa CBAPUBAEMBIX METAIIIOB.

3. Poccuiickuii n3obperarens benapaoc BHepBble KMCIOJB30Bal HEIIABSIIHIACST
YTOJIbHBIN 3JEKTPOJ.

4. Hcnonb3oBaHUE JEKTPO/IA C TTOKPHITUEM 3HAUUTENIHHO MOBBICUIIO KAY€CTBO MO-
Jy4aeMBbIX CBapPHBIX COCAUHECHUM.

5. H3o0perenne mayroBoil cBapku moj (hIrOCOM TO3BOJUIO YCKOPUTH CTPOUTEIb-
CTBO TOPTOBBIX CYyJIOB.

6. Ilpu myroBoii cBapke BOJIb(PPaMOBBIM IIEKTPOJOM B KaueCTBE MHEPTHOTO rasa
MCIIOJIb30BAJICS T€JIMiA, KOTOPBIA MO3/1HEE ObLI 3aMEHEH 00Jiee ACIIEBbIM B MOJTYYEHUU ap-
TOHOM.

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:

CBapqua;I TCXHOJIOI'HUA, TBCPAOC IKCJIC30, KYXOHHAd YyTBApb, JIMCTOBAA CTallb,
CJIOXKHOC ITIOKPBITHUC, aJIIOMHUHHCBAA IIPOBOJIOKA, CJIOXKHOC ITOKPBITUC, OCTpPad HGO6XOI[I/I-
MOCTDB, IIPOBOJIOKA oe3 ITOKPBITHA.

Tema 1.2 MaTepuaJibl M UX CBOMCTBA
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 operating conditions of the structure. The filler metal must be cleaner in terms of impu-
rities, contain less gases and slag inclusions. Filler metals are used in the form of solid met-
al wire, flux-cored wire, rods, plates, and tapes.

There are high requirements for welding wire in terms of condition surface, maxi-
mum 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 inter-
nal 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.
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Copper coating - 6 microns. The surface of the wire must be clean and smooth, with-
out cracks, delaminations, caps, sunsets, nicks, scale, rust, oil and other contaminants. Indi-
vidual risks, scratches, local ripples are allowed, dents with a depth not exceeding the max-
imum 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
number, 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
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
propane.

Fluxes

The role of flux in welding processes is twofold: it dissolves oxides on the metal
surface, 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
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composition, 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 to-
day, 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
Hepeeecmu HA36AHUA Memaliloe

Aluminium

7ass I : /Cast Iron

Metal Sludge

Vocabulary

alloys CIUIaB; JINTATypa, MPUMEChH

although XOTsI, €CJI OBl TaXKe; HECMOTPSI Ha TO, YTO
certain TOYHBIHN, ONPEACIEHHBIN

conduct (conducted, IIPOBOJIUTD; CAYXKHUTh MPOBOTHUKOM
conducted)

electrical wires AJIEKTPOITPOBOJIKA

electricity IEKTPUICCTBO

particular peAKUiA, 0COOCHHBIH, Crienu(pUIeCKuii
property CBOMCTBO, KAY€CTBO

pure YUCTHII; OECIIPUMECHBIH

rarely PEAKO, HEYACTO

shape (shaped, shaped) | mpuaaBats Ghopmy; AenaTh MO KAKOMY-J1. 00pasiry
share (shared, shared) JCITATh

similarity og00ue, CXOACTBO

state COCTOSIHME, ITOJIOKCHUE
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structure

CTPOEHHUE, CTPYKTYpa; KOHCTPYKLIHS, YCTPOMCTBO

suitable

TOJHBIN, TOAXOAAIINMI, IPUTOIHBIN, IPUMEHUMBIH, CO-
OTBETCTBYIOLIUN

use (used, used)

MCIIOJIb30BaTh, IPUMEHSTH, YIIOTPEOIATh

—~. aniloMmuHni -
3 aluminium
y > ‘ [=lj@'miniam]

6poHsa -
bronze
[bronz]

»eneso -
iron
[‘aien]

KecTb -
| [tin]

sonovo -
: 2 "~ gold
L% [gauld]
- Kanuii -
. potassium
; [p@'taesiom]
- Kanbuui -
N c,'z calcium
= ['keelsiom]

2. Find in the text.

lloys = MeTannakl 4 cnnasbl

nartyHb - = e
brass lead

50 [bra:s] [led]
MarHuvm - ) cepebpo -

o ‘
magnesium e silver
[maeg'ni:ziem] | ['silva]

meapb -
f copper
: ['kop®]
) =Y HUKenb -
*  nickel
s ['niki]

cranb -
steel
[sti:l]

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

3 —\} onoso - UMHK -

* . .*E tin zinc

[tin] [zink]
naatuHa - LUMPKOHMUIA -

zirconium
[z3:'k@uniam]

platinum
['pleetineam]

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

HYFyH -
cast iron
['ka:st,aien]

©®© www.en365.ru

Haiioume 6 mexcme cnedyroue ¢pasoi.

NNk~ WLWDN =

SOOIk WN B

. OHHU peIKO UCTOB3YIOTCS B UUCTOM BHUJIE.

. MeTamel — 3TO rpynmna 3JIEMEHTOB.

. Pa3Hple MeTaisIbl UMEIOT MHOTO OOIIEro

. OHH XOpOIIO TPOBOJAT TEIUIO U JIEKTPUUYECTBO.

. OHH KCIONB3YIOTCSA B CTPOUTENIBCTBE TAKUX COOPYKEHUM, KAK MOCTHI.
. OHH peKo HCNOJB3YIOTCS B UUCTOM BH/IE.

. 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.
Havioume 10 cnoé u 3anuwume ux.
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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 @) L D U N
E Y B R O N Z E
T I N T Z I N C
G S I L VvV E R I

C O P P E R G O

4. Translate the words. Find translation in right column.
Ilepeseoume cnosa. Hatioume nepesoo 6 npagoti KOJOHKe.

1. workpiece metal 1. mpucagouHbIi MaTepua
2. refractory 2. MeTaJI IIBa

3. electrode metal 3. MeTaJuT MPOBOJIOKH

4. base metal 4. HeTUTaBSIIMIACS METaslT
5. metal to be welded 5. IUTaBSIIANCS METAILT

6. molten metal 6. OCHOBHOM MeTasuI

7. weld metal 7. TYroIIaBKHIA METaJLT

8. wire metal 8. HaIUTaBJICHHBINA METAILT
9. filler metal 9. pacIuiaBJICHHBINA METaILT
10. consumable metal 10. MeTasut, KOTOPBIA HAZO CBAPHUTH
11. deposited metal 11. Mmerasut asekTpoaa

12. protected metal 12. cBapuBaeMbIi METaJLT
13. non-consumable metal 13. 3amMIIeHHBIH MeTalT

14. merann nertanu

5. Read the grammar rule and use it with new words (nhouns).
lIpouumaiime npasuio epammamuxy U UCNOAL3YUME €20 C HOBLIMU CIIOBAMU (CYUieCmBU-
MeIbHbLIMU).

MUCH, MANY (ITPABUJIA YIIOTPEBJIEHUM )

1. Much ucmonb3yeTcst ¢ HEUCYUCIAEMBIME CYIIECTBUTEIbHBIMHU.

2. Much ucnionb3yeTcst B BONPOCHTEIBHBIX M OTPUIATEIbHBIX MPETOKEHUSIX.

3. Many ucnoas3yercsi ¢ ICUUCISIEMBIMU CYIIIECTBUTEIHLHBIMU BO MHOXXECTBEHHOM YHCIIE.
4. Many ucnofib3yeTcsi B BOIPOCUTEIBHBIX U OTPULIATEIIBHBIX MPEAIOKESHUSIX.

5. B pazroBopHbie aHTJIMUCKKE JIIOJIA HE YaCTO UCIOIL3YIOT "many" win "much" B yTBep-
IMTEIBHBIX TpeiokeHmsX. Kak npasuino, onu roopsrt a lot of wu lots of.
Heucumnciisiemple cynecTBUTEIbHBIE — 3TO CJIOBa, 0003HAYAIOIIUE MAaTEPUAIIbI, JKHUJIKO-
CTH, aOCTpaKTHBIC MMOHATHSI, KOTOPbIE HE MOTYT OBITh MOJIEJICHBI HA COCTABJISIOIINE.
Hampumep,: "onoBo", "nmaryns", "301m010". OOpaTuTe BHUMaHNUE HA PA3HUILY B TIPEIJIOKE-
HUSIX:

How much luggage are you going to take?

How many suitcases are you going to take?

There isn't much traffic on the road.
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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 (cToyibko, CKOJIBKO), t00 much / to0 many (ciuikoM MHOTO).

Reading

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,
electrical, 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

BbInoJHUTL NIEpeBo/ TEKCTA

Mexanuyeckue

[Toka3pIBatoT, Kakue BapuaHThl 0OpPaOOTKM MOKHO BBIOMpPATh U TJ€ UCIOJIb30BaTh.
EcTh HECKOIBKO OCHOBHBIX TapaMETPOB:

[Ipounocts. IIoka3piBaeT, KakKyr Harpy3kKy MO>KHO NPHUKJIAIbIBATh K JIETAJIH, MOKa
HE MOSIBATCS MEPBbIE MPU3HAKU pa3pylueHus. /[ kaxaoro Mapok Marepuasna yKa3blBacT-
Cs1 OTOT IIapameTp, a TAKKE MPEAET TEKYUECTH.

[Ipenen mpodyHOCTH. YKa3bIBaeT Ha 3alIUIIECHHOCTh MAaTEpHala OT MEXAHHUYECKOIO
HaIpsKEHUS.

[Ipenen tekyuyectu. JlaeT nmpeacTaBieHUE O pacTATMBAEMOCTH Marepuaia. JTo Mo-
MOraeT MOHUMAaTh, HACKOJIBKO CHJIBHO MOYKHO PacTAHYThb Marepual I0 MOMEHTA, IOKa
npotecc OyaeT mpoJoHKaThCs, JaKe KOTla Harpy3Ka fnepecTaHeT MPUKJIIaIbIBaThCs.

[TnactruyHoCcTh. YTOOBI MaTepuan MOKHO OBLJIO MCIIONIB30BaTh B U3TOTOBIICHUH pa3-
JUYHBIX THIIOB JE€TAJeld M 3aroTOBOK. Takas XapaKTEpUCTHKA MOMOTAeT ChIPbIO MEHSTH
(dbopMy, MPOMHUCHIBAETCSI, YTOOBI ONMPEAEIUTh MapaMeTpbl OTHOCUTEIBHOTO yria u3ruda u
YIJIMHEHUSL.

VYnapHaa Bsi3kocTh. Hampsimyro cBsizaHa C mpenesiaMu JUHAMUYECKUX Harpy3okK.
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XapaKTepUCTHUKA YKa3bIBAET, HACKOJBKO CHJIBHBIM yAap CMOXET BBIAEPKATh TOTOBOE M3-
JIeJIM€ WIIK 3arO0TOBKA, MPEK/I€ YEM HAYHET OKOHYATEIIbHO pa3pylIaThes.

TBepaocTe. I1oka3pIBaeT MpeAenpbHy0 Harpy3Ky IO IUIOMAaM O MOMEHTA BO3HUK-
HOBEHHUSI BIABIMBaHUs. MOXKET ONpPENeNATbCsl pa3HBIMA METOJIaMH, Kak bpuHesis, Tak u
Bukkepca.

dusnueckue
[TapameTpbl AalOT NOHSATH, BO3MOXKHO JIM MPUMEHEHUE CTAIM B CTPOUTEIBCTBE WM
Pa3JIMYHBIX 00JIACTSAX MPOMBIILUICHHOCTH. ECTh TpU 3HAYMMBIX [ICHTPAIBHBIX MTOKA3aTEeIs:

[TnotHOCTH. B XapakTtepuctuke 3ammuppoBaHo, Kakas mMacca CTald COJEPKUTCS B
yKazaHHOM oObeMe. UeM BhIle MPOYHOCTh, TEM OOJBIIIE 3aIMIEHHOCTD OT Ae(opmariui,
CUJIBHOTO JIaBJIEHUS U JPYTUX MOTEHUUAIBHBIX YTPO3.

TennonpoBoaHocTs. [lapamerp naeT npeacTraBieHre, HACKOIbKO OBICTPO TEILIO Ie-
penaeTcs no 3arotoBke. [lapameTp oueHb BaXeH ISl MPOMBILIIEHHOCTH, K IPUMEPY, ITPU
M3TOTOBJIEHUH PaIMaTOPOB WK TPYO ISl TEIIoTpacc.

OnexTponpoBoAHOCTh. [103BOMISET OLEHUTh 0€30MaCHOCTh NIPUMEHEHUsI MaTepuasa
B MECTax, I'JIe €CTh PUCK ynapa TOKoM. Takke CIuiaB MOKHO BbIOpaTh U JUIsl YyCTAHOBKU B
cdepax, rie UIMEIOT 3HaU€HUE €ro MPOBOJHUKOBBIE XapaKTEPUCTUKHU.

Xumunueckue

Becws Habop mapaMeTpoB aeT MpeAcTaBIE€HHUE O TOM, KaK MOBEIET ceOsl MaTepuall B
Pa3HBIX TEMIIEPATYPAX WIIM CPEax C pa3HOW CTENEHbIO arpecCUBHOCTH. ECTh yeThIpe oc-
HOBHBIX IapaMeTpa:

Oxkucngemocts. [Iponecc OKHUCIEHUs BBI3BIBAETCS KOHTAKTOM METANIIA C KUCIOPO-
JIOM, MOXET CTUMYJIMPOBATHCS YBEJIMYECHHUEM TeMIiepaTypbl. Ha ypoBEeHb OKHCIAEMOCTH
BIIMSIET COJIEpKAHUE yTiepoja U cpeia, B KOTOPOU MCMOIB3YIOTCs u3aenus. Yem Oodblie
MOJBEPKEHHOCTh OKUCJICHUIO, TeM ObICTpEee Ha MMOBEPXHOCTH MOSIBUTCS p>KaBUHMHA.

3alIMIIEHHOCTh OT KOPPO3WHU. YKa3bIBaeTCs ISl Pa3HbIX cpell. MOXKET MEHAThCS
IIPY UCTIIOJIb30BAaHUU HA OTKPBITOM BO3/1yX€E, & TAKKE IPU KOHTAKTE C BOAOU WJIU ITIOYBOU.

Kapocroukocts. [loMoraer nmoHsAThs, Ipyu KaKOM HArpeBe Ha METAJUIE HAYUHAET I10-
CTEIIEHHO Pa3BHUBATBCS KOPPO3Usl. XapaKTEPUCTHUKA HAINPSIMYIO CBs3aHA C OKHUCISIEMO-
CTBIO.

Kapomnpounocts. OT KapOCTOMKOCTH OTIMYAETCS TEM, YTO 3aTParuBaeT HE KOPpo-
3UHHYIO CTOMKOCTh M 3aIIUTy OT OKAaJIWHBI, a CAaMy IMPOYHOCTh. 3HAHUE MApPaMETPOB MO-
MOJKET BaM IMOHSATh, 10 KAKOW TEMIIEpATypbl HATPEETCS 3arOTOBKA, IIPEXKIE YEM €€ MOKHO
Oynet ciomath Wi 1eopMUPOBATH.

TexHosornyeckue

[Toka3bIBatOT BO3MOKHOCTH OOPaOOTKH C MPUMEHEHHEM Pa3TUYHBIX TEXHOJOTHI.
I{enTpanpHbIe TapaMETPBI:

KoBkocTh. UeM oHa BbIllie, TEM OBICTpEEe MOXKHO OyJeT mpuaath (OpMy MOCTOSH-
HBIM BHEIITHUM MEXaHUYECKUM BO3/ICHCTBUEM.

Kunkorekyuects. Eciin 3TOT mapameTp HaxoaUTCS Ha BHICOKOM YPOBHE, pacrijiaB-
JICHHBIN MaTeprajl CMOKET JIyUIlle 3aMOJHSTh yCTOTHI.

CapuBaeMocTb. [loMoraer coeMHATh pa3IUYHbIE 3aTOTOBKH MeXay co0oi. OTiu-

YaeTcs KaK B 3aBUCUMOCTH OT THIIA UCIIOJIb30BaHHOM CBAapKu, TaK U CaMOro CIljIaBa.
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OobpabartbiBaeMocTh pe3anueM. CTailb MOKHO 00pabaThiBaTh pa3HBIMU BUAAMH pe-
KYUIMX UTHCTPYMEHTOB ISl CO3/IaHUS METAJUIONPOKATa U JIeTajeil ¢ pa3HbIMU MapaMeTpa-
MH U 00J1aCTHIO0 IPUMEHEHHUS.

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.

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 du-
rability is required and accidents are strictly unacceptable - for example, jet engines, gas
turbines.

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 Al203. 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 alumi-
num 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, of-
ten 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%), some-
times up to 23% and some other elements: Cu, Mn, Mg, Zn, Ti, Be). They produce parts of
complex 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 evapora-
tion - 10.53 MJ/kg, temporary resistance of cast aluminum - 10...12 kg/mm?, deformable -
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18...25 kg/mm?, alloys - 38...42 kg/mm?.

OTBeTUTH HA BONPOCHI:

1. Describe the features of the metallic type of bond and the basic properties of met-
als. 3

2.What standard characteristics of mechanical properties evaluate the strength of
metals 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
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 in-
complete annealing and normalization for 2Cb steel. Characterize these heat treatment re-
gimes 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. CBapo4HOe MPOU3BOACTBO

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
alloys.

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 tempera-
tures.

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-
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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
spending 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, 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 alternate-
ly 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 on-
ly 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 weak-
er due to poorer penetration. The modern choice for steel body work, it can also be used
for Aluminium 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 fa-
vorite 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
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Answer the following questions:

What is the main difference between soldering and brazing?

What is used by welders to prevent oxidation?

What makes soldering advantageous before welding?

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

O wnE

Find the English equivalents for the following words and word combinations:
UCTOYHUK TeIJia, pacIUIaBiICHHBIM MeTaul, HEOOXOIUMBIH pa3Mep, CBApHOU IIOB, HE
HArpeThli METallJl, MEXaHHYeCKHE CBOICTBA, MaKCUMyM TEMIIEpaTyphl, 3allUINaTh IO-
BEPXHOCTH, OBICTPOE OXJaXKICHHE, OCYIIECTBIATH KOHTPOJb, MPEMSITCTBOBATH OKHUCIIE-
HUIO, BCTYNaTh B XUMHYECKYIO PEaKINio, TepMooOpaboTka, OoMOapIupoBKa 3JIEKTPOHA-
MU, 30Ha TEPMUYECKOTO [TEIJIOBOrO | BO3ACUCTBUS, 001Ias MoTpedIisiemMasi SHEPrusl.

Text 2. Types of welding

1.Read and translate the texts and match the titles to the texts.
Yumamov u nepeeodumb meKkemsl U n0006pamb 3A20J/106KU K meKcmdam.
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 di-
oxide is used to shield the metal from oxidation. The heat from the arc 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.

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
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.

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()PAMOBBIE TIEKTPOIbI |
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droplet Karus

carbon dioxide YIJICKUCIIBIN Ta3

laver CJIOi

weld seam CBapHOM I110B
semi-automatic M0JTyaBTOMATUYEeCKHI
to submerge HIOTPYKAaTh

liquid metal KUJKAN METaJl

2. Answer the questions.
Omeemvme Ha 60oNnpocsl
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(PaMOBBIH 3JEKTPO]T

. AHEPTHBIN Ta3

. OKUCJICHHE

. BBICOKOKQYECTBEHHBIN CBAPOYHBIN IIOB

. CKOpPOCTb CBapKu

. ApTOH, TEIUH, YIIIEKUCIIBIN Ta3

. JKUJIKAN METaJLT

. CJIOM TUIaBKOTO MaTepuasa B BUJE IPaHyl
. IMCTOBOM METAJLI

10. momyaBTOMaTHYECKUE CBAPOYHBIE CTAHKH
4. Translate into Russian.

llepeseoume Ha pycckuti 13v1K

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

O 001N DN K~ 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 epamMmamuky u UCNOb3VIUMe ee Npu nepesooe Ciedyioue2o

mekKkcema.

BUJIO-BPEMEHHBIE ®OPMBbI I'JIATOJIA B JEMCTBUTEJBHOM 3A-
JIOT'E

ASPECT SIMPLE PROGRESSIVE PERFECT

PERFECT PROGRES-
SIVE
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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, . .
Period of ways, sel- Since 3 p.m., for a time,
. now, at the moment | already, not...yet,
time dom, every by 3D.m for a month. ..
day (week, yspm.
month, year)
+ |V, Vs Amls +Ving Have Has + Ved, Have Has +been+Ving
Are V3
? | Do, does..VV | inversion inversion inversion
Present Have
Do, Am, is, ' Have,
| does+not+V | are+not+Ving (‘ZVHhaHnOHVEd’ has+not+been+Ving
Yesterday,
. last week Yesterday at 3 p-m., Yesterday by 3 .
Period of yesterday from 6 till Yesterday sinse 3 p.m.,
: (month, p.m., before some o
time 7, when you S for some time in
year), long came time in the past...
ago
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 Tomorrow by 3
Period of p.m., tomorrow .
. next week . p.m., by some time | Tomorrow
time from 6 till 7, when |
(month, year) in the future
you come
Will+V Will+be+Ving pthehaveVed | wwilk+ have+been+Ving
Future inversion inversion inversion inversion
Won t+V Won t+be+Ving a’on t +have+Ved, Won t +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 (Ag), tin (Sn). At present out of 104 elements of the Mendeleyev Periodic Ta-
ble about 80 are metals. Metals have found wide application because they possess proper-
ties 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, cop-
per, 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.
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The first scientific definition of metal was given by M.V. Lomonosov in his book
“The first foundation of metallurgy and mining” (IlepBble OCHOBaHHS METAJUIypTUU U
pyasbix jaen) in 1763. He wrote: “Metals are light colour bodies which can be forged”
(MeTanisl — CBETIIBIC TEJIa KOTOPBIE KoBaTh MokHO). This definition does not lose its sci-
entific 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 lus-
ter, plasticity (ductility), high electric conductivity which rises with the decrease tempera-
ture.

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 mate-
rial 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 npeocmasnieHHylo cxemy npoyecca 2a3080U C8aApKU, 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. H3yuu-
me Husice npedcmaeﬂeHHym cxemy npoyecca 0)1208012 ceapKu, nepeeedume crnoea
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Hanpasnerwe coapkn

CepaeyHik anekTpoaa

MokpeiTue 3awwTHas aTmochepa

JKUAKWA WNAK

3acTIBWHA Wiak

3acTuiBWmit MeTANN

Vocabulary

flame TIams

edge Kpai
simultaneously OJTHOBPEMEHHO
filler HAITOJTHUTEITb

wire IIPOBOJIOKA

rod IPYT, CTEP’KCHb
to melt TUTaBHUTH(CS)

joint COCJTMHEHHE, CTHIK
coated MOKPBITHIH

2. Answer the questions.

Omeemovme Ha 60npocol

1.
2.
3.
4.

3.

What do the welding processes of today include?
What are the principles of gas welding?

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

Find in the text.

Haiioume 6 mexcme cneodyrowue gppasni

~NoO O~ WNEP NGB OWDNPE

4.

. IPOLIECC CBAPKU
. UMeroleecs 000py1I0BaHNe

. CBAPOYHBIN IIEKTPOT

. TUNTABKUI MaTepuai

. HCIIPEPbIBHAA IMOoAa4Ya JICKTPUICCKOI'0 TOKa
. DJIEKTpUYECKas ayra

. HCTOYHHUK JJICKTPHUICCKOI'O TOKA

. welding process

. existing equipment

. welding electrode

. fusible material

. continuous supply of electric current

. electric arc

. the source of electric current

Find 9 words and write them.

Hatioume 9 cnos u 3anuwume ux.
Flameedgesimultaneouslyfillerwirerodmeltjointcoated

39




IMokpbiHHOE coequHeHNEe Melt 3ar0TOBKH /1J1s IPOBOJIOKH 3aNOJHUTEISI Kpast
IJIaMeHH OJTHOBPEMEHHO

5. Read in the text.

Bcmasvme nponywennvie cio6a uz mekcma

1. ...to melt metal and create a weld.

2. ...advantages over other welding methods.

3. ...using heat from a gas flame.

1. ... paclyIaBUTh MeTAJJI U CO31aTh CBAPHOIi 1IOB.

2. ... IpeuMyLIecTBA Nepex APYrMMUA MeTOJaMHU CBAPKH.

3.. .. ACIMOJIB3YH TEIVIO ra30BOro njaiaMeHU.

6. Read the grammar rule and find the examples of Degrees of Comparison in the
text.

Ilpouumaiime npasuio epammamuxyu u Hauoume 8 mexcme npumepvl cmeneneli
CDABHEHUAL.

Reading

Text 3. Characteristics of the Principal Welding Processes

Welding is the process of joining together pieces of metal or metallic parts by bring-
ing them into intimate proximity and heating the places of contact to a state of fusion or
plasticity. 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 con-
struction. Welding is extensively employed in the fabrication and erection of steel struc-
tures in industrial construction and civil engineering (frames of industrial buildings, bridg-
es, etc.), vessels of welded- plate construction (steel reservoirs, pipelines, etc.) and con-
crete reinforcement.

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 ap-
plied 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 conductivi-
ty. Such metals more rapidly dissipate heat from the weld zone and do not allow an exces-
sively high temperature to be concentrated in a small area (the latter may lead to consider-
able 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 condi-
tions for obtaining high-quality welds in pressure-welding procedures.
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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, design-
ing and producing metal structures, pressing together.

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

1. BSaI/IMOHPOHI/IKHOBeHI/Ie dTOMOB METAINIMYCCKUX I/ISI[GJII/IfI 101 ,ZIGfICTBI/IG?M BBICO-
KOH TemIepaTyphl U 1aBICHUS IPUBOAMUT K 0Opa30BaHUIO CBAPHOTO COCTUHEHUSI.

2. CBapka HaxXOJUT HIMPOKOE MPUMEHEHHE BO BCEX OTPACIIAX MPOMBIIUICHHOCTH U B
CTPOUTCIILCTBC.

3. IIpu cBapke maBiieHHWEM Jydllle CBAPUBAIOTCS METAUIbI C OONbIIEH TEIIONpPO-
BOOJHOCTBIO, a HGO6XOI[I/IMBIM YCIIOBHUECM IIOJYUYCHHSA BBICOKOKAYCCTBCHHOI'O COCIMHCHMUA
SABJIACTCS NPCABAPUTCIIbHASA OYUCTKA CBAPHUBACMBIX ITOBEPXHOCT el.

4, HpH CBApPKC IINIaBJICHUCM HCIIOJIB3YCTCA HpPIC&IIO‘IHI:IfI MCTaJII, I1I0Ja4a KOTOPOIO
MOXKCT OCYHICCTBIIATHCA aBTOMAaTUYCCKHU.

5. UeM HUXKE TCMIICPATypa HArpCBa MCTajllla, TCM BBIIIC H€O6XOIII/IMOC AJIA II0JIy4cC-
HUA COCAMHCHUA NAaBJIICHHUC.

6. M3rorosiieHre 1 MOHTAX CTAJIbHBIX KOHCTpYKHI/Iﬁ HEBO3MOXXHBI 0€3 IMPUMCHCHUA
CBapKHu.

7. CBapka IMUPOKO MPUMEHSETCSA B CTPOUTENILCTBE JIJIs1 CO3AaHMs KapKaca 31aHHi.

8. [lo Tumy mojgaumM MPHUCATOYHOTO MaTepuana CBapOYHBbIC MPOIECCH ACNATCA Ha
PYYHBIC U MCXaHU3UPOBAHHBIC.

9. KoHneHTpanusi BBICOKMX TEMIIEpaTyp Ha MajblX y4acTKaxX (HEpaBHOMEPHOCTH
HarpeBa) MPUBOAUT K MOSIBJICHUIO BHYTPEHHETO HANPSHKEHHS B METaILJIaX.

10. CpapuBaeMmbie JeTaiv JODKHBI HaXOJIUTHCS B HEMOCPEICTBEHHOW OIM30CTH

JpYT OT JApyTa.

Use the information of the Master Chart of welding processes above to com-
plete 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 MPOIECC MOJYyYECHHUsS] HEPa3bEMHOIO COCAMHEHUS JeTalled MallluH,
KOHCTPYKIUH M COOPY>KEHHUI MOCPEACTBOM MECTHOI'O pa3orpena (BIUIOTH A0 IJIaBJICHUS),
MJIaCTUYECKOU iepopmManuu uin Npyu COBMECTHOM JCHCTBUU TOTO U IPYrOro; CyTh CBAPKU
3aKJII0YAETCSl B TAKOM B3aMMHOM MPOHUKHOBEHHH WJIU COJM>KEHUH MMOBEPXHOCTEN CBApU-
BaE€MbIX TeJl, IPU KOTOPOM B MECTE COEAMHEHUSI HAUMHAIOT JIEHCTBOBATH CUJIbI MEXATOM-
HOTO (MEXMOJIEKYJISIPHOTO) CUEIIEHUs. Pa3nnyaioT cBapKy IUlaBiI€HUEM (JIyroBas, razo-
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Basi, IJIa3MEHHAs, SJICKTPOHHOJyYeBasi, Jla3epHasi) U CBApKy JaBJICHUEM (KOHTAaKTHas,
KOHJICHCATOPHAs, XOJIOJHAS, YJIbTPA3BYKOBasi, TEPMOKOMIpPecCHOHHas1, Tuddy3noHHas).
Bri0op TOoro wuiau MHOTO crocoda CBapKH 3aBUCUT OT (PU3MKO-XMMHUYECKUX CBOMCTB CBa-
pUBAEMbIX MaTEpPUAJIOB, YCIOBUN MPOBEIACHUS CBapPKH, OT TOJIIMHBI COCIUHSIEMBIX JI€Ta-
JIE ¥ KOHCTPYKIIUU COCTUHECHUN.

Text 4. 1.Read and translate the texts.

Ilpouumaiime u nepesedume mexcm.

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 ener-
gy 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 indus-
trial process. 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 000pYyI0BaHNE
heating HarpeBaHUe

melting TUTABJICHUE

fusing TTaBKa

electrical energy DIIEKTPOIHEPTHsI
properties of metals CBOMCTBA METAJIOB

the temperature TeMIIepaTypa

industrial process MPOMBIIIIJICHHBIN TPOIIECC

2. Match the title to the text.
Conocmaesbme 3a201080K ¢ MEKCMOM
1. History of arc welding.
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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 6163621486. Kaxue uz npueedeHHblx 3ac0Jl0BK06 coomeemcecneyroni KCZOfC@OMy us
ab3ayes:

a. (haKTOpBI, BIHSIOIINE Ha KAYECTBO JTyTH.
b. crtocoOs1 00pa3oBaHUs AYTH.

d. xapakTepucTHKa qyTH.

C. CBOMCTBA IyT'H.

€. Iyra — HICTOYHHUK SHEPTHUH.

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 npasuno epammamuxy u Hauoume nNpuMepvl MexKcma.

NPUYACTHUE U TEPYHUI B AHTJINMACKOM S13BbIKE

IIpuyacrue — 310 HeMMyHAas (hopma aHTIIMHCKOIO riiaroia, Koropas o0JaaaeT CBOMCTBaMU
rJ1aroJia, Hapeuus U MpuiaaraTeabHoro.

AHrIMiicKkue TpuyacTvs JeNsITcs Ha npuvacthe Hacrosimero Bpemenu (Participle 1) u
npudactue npoiesmero Bpemenu (Participle I1).

[IpuuacTue HacTosIIEro BpEMEHH 0003HAYaeT JEHCTBHUE, TPOUCTEKAIOIIEE OJJHOBPEMEHHO
C IEVICTBUEM, BBIPAKEHHBIM CKa3yEMBbIM:

Look at the man crossing the street.

B3riisiHM Ha yenoBeka, NepexoasIlero yiuILy.

[TpuyacTre HaCcTOSIIETO BpeMeHH 00pa3yeTcs Py MOMOIIH OKOHYaHUS -INg:

to learn — learning

to speak — speaking

[IpuyacTrie HACTOAILIETO BpEMEHHU YHOTPEOIIIeTCs A1 00pa30BaHMs NPOAOTKEHHBIX Bpe-
MEH:

They are watching a new film now.

Ceifuac OHM CMOTPSAT HOBBIN (PHIIBM.

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

OHM cMOTpeNu HOBBIN (PMIIBM B 3TO BpeMsi BUepa BEUEPOM.

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

Onu OyayT CMOTPETH HOBBIN (PHIIBM B 3TO BPEMsI 3aBTpa.

HecMoTpst Ha TO, 4TO ¥ repyHIUI, U TPUYACTHE HACTOSLIETO BPEMEHU UMEIOT OKOHYAHHE -
INg u coBnaiaroT 1o GopMe, UX MOKHO PA3IMIUTh MO OTTEHKY B 3Ha4eHUU. [IpudacTue mo
CBOEMY CMBICTY OJM>Ke K IpHUJIaraTeIbHOMY, a T€pYHJIUN — K CYIIECTBUTEIILHOMY:
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That man shouting at the policeman seems familiar. — o603HaueHue npu3HaKa — mpuYacTHE
ToT opylmii Ha TONHUIIERCKOTO YEJIOBEK KAKETCSI MHE 3HAKOMBIM.

Shouting will not do any good. — o603HaueHne HEKOETO JECHCTBYIOMIETO JIMIA WU MPE/-
M€Ta — FepyHIUHN

Kpuku neny He momoryT.

[Ipuyactue npouieaero BpeMeH! — 3TO TOKe HeJIMYHas popMa Tiiaroiia, Takke uMero-
1asi CBOMCTBA TJIaroJia, MpuilaraTeapHoro u Hapeuusd. Ho B oTamume ot npuyacTusi HaCTo-
AILEr0 BPEMEHH, TPUYACTHE MPOILIEIIIEr0 BPEMEHN UMEET JIUIIb OJHY HEU3MEHSIEMYIO
dbopMy, 10 CyTH, 3TO TpeThs Popma riarona. [Ipuyactue mporuieanero BpeMeH! B aH-
IJIMACKOM SI3bIKE€ COOTBETCTBYET PYCCKOMY CTPaAaTeIbHOMY NPHYACTHUIO:

to give (maBath) - given (maHHBIN)

to teach (oOyuats) - taught (oOydueHHBII)

to break (Jtomats) - broken (ciromaHHbBIH)

Delivered goods will be stored in our warehouse.

JlocTaBiieHHbBIE TOBapbl OYyT XpAaHUTHCS Ha HAIIIEM CKJIAJIe.

[TpuuacTtue npoieamnero BpeMeHn 00pa3yeTcs Tak ke, Kak U BpeMeHHas popma Past
Simple, To ecTh npu oMoy okoH4YaHus -ed. JIJig HenpaBUIbHBIX aHTJIMHUCKUX TJIarojoB B
TaKOM CJIy4ae HY>KHO MCIIOJIb30BaTh UX «TPEThIO» (hopMy:

look — looked — looked

do — did —done

[Tpuuactue npomeamero Bpemenu (Participle 1) ynorpebdnsercs s oOpa3oBaHus co-
BEpUIEHHBIX (MEP(PEKTHBIX) BpEMEH. DTU BpeMeHa 00pa3yroTcs Mpy MOMOIIY BCIIOMOra-
TenpHOTO Tiarona have, has, had, will have u Tpetbeit popmel rirarona, T.e. IpuIacTUsS
MPOLLIEIIET0 BPEMEHHU.

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

OHU HEAaBHO MOCMOTPENIA HOBBII (PUIIBM.

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

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

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

OHu 3aKOHYAT CMOTPETh HOBBIN (MIIBM K TOMY BPEMEHHU, KaK 5 IPHUITY.

[TpuuacTtue npoienero BpeMeHH TakKe ynoTpeOasieTcst st 00pa30BaHUs CTPalaTellb-
HOTO 3aJI0Ta:

The museum was opened only last year.

My3eii ObIT OTKPBIT TOJIBKO B MPOILIOM TOAY.

Flowers are grown almost in any part of the world.

[{BeTHI BBIpAIIMBAIOT IOYTH B JIFO00I YacTH CBETA.

[Ipuyactue npoiieaero BpeMeHu ynorpeosieTcst B QyHKIUSX:

MMEHHOW YaCTH COCTABHOI'O CKa3yeMOro MocJjie riarojos: to be (ObITh),

to feel (uwyBcTBOBaTH), to look(BBITIIsAACTD), tO get (craHOBHUTHCS), tO

become (cranoButhCst), u ap. B aTom ciydae Participle II nepeBomutcs Ha

PYCCKHII SI3bIK CTPA/IaTEeIIbHBIM MPUYACTHEM, IPUIIATATEILHBIM HIIM HAPEUUEM:

My pencil is broken.

Mo kapaHaanl cJIoMaH.

She looked scared.

Omna BbITJIsAI€1a HCITYTaHHOM.

Joe felt depressed.

JI>ko yyBCTBOBaJ ce0s1 yTHETEHHO.
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OIIPCACIICHUA - IIPUYACTUC MOKCT HAXOAUTHCA KaK ICPC] CYMCCTBUTCIIbHBIM, TdK U ITIOCJIC
HETO:

Clara looked at the broken vase.

Kiapa mocmotpena Ha pa30uTyto Basy.

Clara looked at the vase broken by someone.

Kitapa mocmotpena Ha Ba3y, pa30UTyrO KEM-TO.

00CTOATENLCTBA BPCMCHHU - IIPpUYIACTHC OTBCYACT HA BOIIPOC: KOI‘I[a? AB q)YHKHI/II/I o0cTos-
TEJIbCTBA MPUYHMHBI HA BOIPOCHL: IOYEMY? 1O KaKOH NpudnuHe?

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

Korz[a CTro CIIPOCUIIN, UYTO OH HAMCPHUBACTCs ACJIaTh, OH CKa3all, YTO HC 3HACT.

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

Tak kak mapoxonq 6BIJ'I CXKarT JIbAOM, OH HC MOT IIPOJ0JIKATb IIYTh.

CJIOKHOT'O OJOITOJIHCHHSA C CYIICCTBUTCIIBHBIM B O6IHCM magcxKe nin MECCTOUMMECHUEM B 005-
CKTHOM I1aJ1CKCE:

She heard her name mentioned.

Omna yclibliajia, 4YTO YIIOMAHYJIN e€ nMsl.

| want the work done immediately.

51 xouy, 4T0OBI paboTa ObLIa CAeIaHa HEMEJICHHO.

HpHMG‘{aHPleI PYCCKI/IG IMpUYacCTU:A MMpomcaAmero BpCMCHA HGﬁCTBHTGHBHOFO 3aJjiora I1cpc-
BOJATCA Ha AHTJIUHACKUHN SI3BIK IMPpUAATOYHBIMU IIPCAJIOKCHUAMU

Jlenerarusi, npuOBIBIIasl BUepa, OCTaHOBUJIACH B rocTunuIle "MockBa".

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

[Tonuuenckuid, MOAOWIEAIINNA K HEMY, TOIIPOCHII ITIOKa3aTh BOJAUTEIBCKHE MPABA.

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

['nmarou to have + npuuacTre npolreAnero BpeMeHu B QYHKIMH CII0XKHOTO JTOTIOJTHEHHMSI
O3Ha4acT, 4To I[CﬁCTBI/IC COBCPpHIACTCA HE CaMUM IIOJIC)KAIIUM, 4 KEM-TO APYI'MM JJIsI HE-
ro, 3a HETo:

He had his shoes mended.

OH oTnan B TOYMHKY CBOU TY(QUIIH.

| want to have my ceiling whitewashed.

S xouy, 4TOOBI MHE MTOOEITUITN TTOTOJIOK.

CamMocTosTeIbHBIN MPUIACTHBIA 000POT, B KOTOPOM MPUIACTHE UMEET CBOE COOCTBEHHOE
MMOJICIKAIICC, MOXKCT COACPIKATH ITPUYACTUC ITPOIICAIICTO BPCMCHHU. Hpe,Z[J'IO)KeHI/Iﬂ C Ca-
MOCTOATCIbHBIM ITPUYAaCTHBIM O60p0TOM MNEPEBOAATCS HaA pYCCKI/Iﬁ A3BIK IPUAATOYHBIMUA
NPEATOKECHUSIMU:

All things considered, the offer seems reasonable.

Ecnu YUYECTL BCC CTOPOHBI ACJIa, MPCIIIOKCHUEC MPCACTABIACTCA BIIOJTHE ITPUCMIICMbBIM.
With so little time left, there was no time for delay.

Tak kak BPCMCHHN OCTAJIOCH MaJIO0, MCIJINTD 0oJIBIIIE OBLIO HEIB3S.

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 wide-
ly applied in modern industry?

Find the English equivalents for the following Russian phrases in the text:
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[TocTosiHHBIN/TIEpEMEHHBIN TOK, 3JIEKTpUYECKas 1yra, MPUCaJI0YHbII MaTepHa, ruc-
TOYHUK MUTAHUS, TTOJOKUTEIBHO 3apsSHKEHHBIN aHOJl, OCTaTKH ()JIroca, BOJIHA THUIA "'CUHY-
couja", TapMOHUYECKasl BOJIHA/ IPSAMOYTOJIbHAS BOJIHA, TUIABSAIIUICS 3JIEKTPOJ, CBApUBa-
€Mble€ METaJUIbl, IEpeceYeHNEe HyJIeBOro ypoBHsl, miieHka [IBX, cBeropunbTpel, HamaBka,
rOprOYre MaTepHabl

Reading

Text 1. Welding equipment and welding technologies

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 gen-
eral 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
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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 uninsulat-
ed);

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
several 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 volt-
age 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 satura-
tion 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 al-
lows for better seam formation, reduces splashing of liquid metal, and produces a more du-
rable connection. A welding rectifier is a device consisting of several blocks in which the
incoming 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: I

1) step-down transformer; g

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
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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
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 s
feeding the wire and moving the arc along the seam line. In the weld-
ing process, two types of automatic equipment are used: suspended
(fixed and self-propelled) heads and welding tractors. They perform
the following operations: 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 principles: 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-

propelled trolley, which moves with the help of an electric mo- — =
tor along the product being welded or along a guide rail track ° 259110 g0

along the seam being welded. The TS-17M tractor (Fig. 4) is ‘ot (®) .
used in the manufacture and installation of various building [ [[leeees Bh/
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.
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Tema «Buasl cBapKu»

IlepeBeauTe 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 tung-
sten 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 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 cur-
rent. 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 met-
al electrode, which supplies filler metal for the weld. This process is used mainly for weld-
ing 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:

1. BOJIb(paMOBBI ANEKTPO/T

2. UHEpTHBIN ra3

3. OKUCTIEHUE

4. BICOKOKAYECTBEHHbBIN CBAPOYHBIH 1110B

5. CKOPOCTb CBapKu

6. aproH, renui, YrIeKUCIbIA ra3

1. KUOKUH METaJII

8. cioit maBKoro MaTepuana B BUAE FPaHyll

9. nucToBOI MeTaI

10. mosryaBTOMaTH4EeCKNE CBAPOUHBIE CTAHKU
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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 elec-
trode 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 met-
als and creates the weld.

KounrpouasHas 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
carbon 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) , falls, and splashes when working with

hot metal. The floor should be kept clean and dry to prevent slipping. Appropriate foot-
wear with good grip should be worn to prevent falls. Shields and screens can protect
workers from j) 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 add-
ed 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-

consumable tungsten electrode.
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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
website.

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

Tom: | have my basic welding certificate from ABC Technical School. Additional-
ly, I 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 inter-
ests 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
¢) 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.
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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.

um.

for

g) After being (active) for months, it's time to start exercising again.
h) Marie Curie was a famous (scientific) who discovered radium and poloni-

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.

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/ 1t/ 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 /

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
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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

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

Cc) on

d) -

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

b) from

C) between

d) under

Tema «Oprannszanus CBaApo4YHOro NpPOU3BOJACTBA

IIpouuTaiiTe U nepeBeaNTE TEKCT

Welding & Machine Trades

Welding is a skill used by many trades: sheet metal workers, ironworkers, diesel
mechanics, boilermakers, carpenters, marine construction, steamfitters, glaziers, repair and
maintenance personnel in applications ranging from the home hobbyist to heavy fabrica-
tion 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
enjoy 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
detailed work, as well as be in good enough physical shape to bend and stoop, often hold-
ing awkward positions for long periods of time. Welders work in a variety of environ-
ments, 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 weld-
Ing positions.
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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 av-
erage, 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, opera-
tors 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 meaningful welding-career, there are many options available.

There are also different professional specialties and levels, that should be under-
stood to make an informed choice. Some of these are: welder, welding machine operator,
welding technician, welding schedule developer, welding procedure writer, testing labora-
tory technician, welding nondestructive testing inspector, welding supervisor, welding in-
structor, 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 fu-
ture 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] CBApKU OXBAaTbIBAET OOJIBILIOE KOJIMYECTBO OOJACTEH MpO-
MBIIIJICHHOCTH.

2. Ilpodeccus cpapiuka Tpedyer Gpu3ndecKoil BEIHOCIMBOCTH M3-3a YaCTOW HEOO-
XOJUMOCTH

paboThI B HECTAIIMOHAPHBIX YCIOBUSX.

3. Jlms Toro 4toObl cTaTh KBaJU(UUMPOBAHHBIM CBAPUIMKOM, HEOOXOAUMa JJIHU-
TebHAsI TEOpETUYECKas MOJATOTOBKA M MPAKTUIECKHUI OMBIT PaOOTHI.

4. KpaymupuimpoBaHHBIA CBapIIMK JOKEH CaM YMETh MOJ0MpPAaTh HEOOXOIUMOE
CBapOYHOE 00OPYyI0BaHUE, MATEPHAIIBI U TEXHUKY CBAPKHU.

5. Uem BbIlIe KBamU(UKALKS CBapIIMKa, TeM OOJIbIIE KOJIMYECTBO MATEPUAJIOB, C
KOTOPBIMH OH MOXET paboTaTh, U pa3HOOOpa3Hee BUbI BHITIOTHIEMBIX padoT.

6. B Hacrosmiee BpeMs UMEIOTCs O0NbIINE BOZMOKHOCTH JJI OCBOCHUS MPOQPECCHH

CBapIIUKa.
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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.

Paznen 2 Texnnka 0€3011aCHOCTH M OXpPaHa TPyAa

Safety issues

Welding, without the proper precautions, can be a dangerous and unhealthy practice.
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 pre-
vent them, welders wear protective clothing in the form of heavy leather gloves and pro-
tective 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 inflammation 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 expo-
sure to high amounts of UV light. To protect bystanders, transparent welding curtains of-
ten surround the welding area. These curtains, made of a polyvinyl chloride plastic film,
shield nearby workers from exposure 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 compressed 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 keep-
ing combustible materials away from the workplace.

True or false?

1. 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.

No koD

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-
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cesses?

5. How does the type of the electrode charge (positive/negative) influence the
speed of welding and weld penetration?

6. What problem is related to the use of alternating current in gas tungsten weld-
ing?
What is the function of flux in shielded metal arc welding?
What are the main advantages and disadvantages of manual metal arc welding?
Which type of metal arc welding uses a separate filler material?
0. What do the welding protection clothes include?

=

Translate the following sentences from Russian into English:

1. 3onHa cBapku NpH JIEKTPOIYTOBBIX MPOLECCAX 3AIMILAETCS 3alUTHBIM Ta30M.

2. Ilpum cBapke c KCMOJB30BAHUEM IUIABSIIUXCS JIEKTPOJOB HCIONb3YETCs Kak
ITIOCTOSTHHBIM, TaK U IIEPEMEHHBIN TOK.

3. Ipu PJIC snextpon sBiasieTcs MPUCaTI0YHBIM MaTEPUATIOM.

4. bnaronmapst pazHOOOpa3uio CHOCOOOB 3JEKTPOAYTOBOM CBapKd OHA HAaXOJUT
LIMPOKOE IPUMEHEHUE B PA3JIUYHBIX OTPACIISIX IPOU3BOICTBA.

5. [Ins 3a1iuThl CBApIIMKOB OT  YJIbTPadHOIETOBOTO U3JIy4eHUs  DIIEK-
TPUUECKOM YT UCIOJIB3YIOTCS CBETO(PMIBTPHI.

6. [Ilpm HemocTaToYHOM BEHTHJISALMU Ta3bl MOTYT NPEACTABIATh OMACHOCTH JUIS
310POBBA.

7. brnarogaps OTCYTCTBUIO JbIMa MpPU JOYrOBOM CBapke Moja (IrocoM YCIOBHS
TpyJla ropa3io JIydllle, YeM HpU JPYTUX CIIOCO0aX IEKTPOLYTOBOI CBAPKHU.

8. B mensx mpemocTOpoKHOCTH HE CIIEAYeT AepKaTh BOCIUIAMEHSIOIINECS TIPeI-
METhI BOJIU3U MPOBEJCHUS CBAPOUHBIX padOT.

Tema «Texnuka 0e30MaCHOCTH NMPHU BHINOJIHEHNH CBAPOYHBIX padom»

HepeBezmTe TEKCT 1 OTBE€THTEC 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
hazards 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, leath-
er 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 essen-
tial 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
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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 ordinary clear cover glass. Besides, goggles must be worn by the welder at times be-
cause 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 considera-
tion of his fellow workmen when striking the arc.

4. All gas and arc welding operations result in a certain amount of smoke and at-
mospheric contamination. Under normal working conditions the fumes from most arc
welding operations in large open shops are not harmful and dissipate themselves without
resulting 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,
particularly 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 con-
scious 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 — mpuBOIUTH K

3. at hand — 6u3ko0

4. in order to — yToOBI

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 U1 &~ W

Paznen 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.
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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 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.

2. The electrode is an important component of the electric circuit. We know elec-
trodes to be divided into consumable and non-consumable electrodes. Tungsten and car-
bon electrodes 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
consumable electrodes, they are produced in the form of metal rod or wire, and for this
reason provide a filler metal.

3. All the consumable electrodes are divided into bare and coated electrodes. An
Important advantage of arc welding is in the protection that a special mineral flux compo-
sition 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 elec-
trodes.

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 materi-
al 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, spe-
cial 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
equipment for welding inspection.

2. Match the title to each paragraph.
Conocmasvme 3a201080K KaicOoMy ad3ayy
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 THOKUI

Wear resistant W3HOCOCTOMKUH
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Consume TPaTUTh, PACXOJIOBAThH
Consumable electrode IUTABSIIAKCS DJIEKTPOJT
Composition CMECh, COCTaB

Impurity IIPUMECH

Float IUTaBUTh HA MOBEPXHOCTH
Eliminate yCTpaHsTh, MPEAOTBPAIIATh
Handle PYKOSITKA

Shield IIMTOK (CBApPOYHBIA)
Helmet TIeM

Coloured LIBETHOMU

3. Answer the questions

Omeemvme Ha 60Nnpocyl

1. What of electrodes are applied in welding?

2. How is a filler metal provided?

What is the difference between the two of cables?

What will you say about the electrode holder?

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

ook ow

6. HGCKOJIBKO CJIOB O CBapO‘{HOM oujieMe.
4. Find the words

Haitioume cnosa
Insulateflexiblewearresistantimpurityfloathandlehelmetcoloured

N30smpyiiTe ruOKUIl H3HOCOYCTONYMBBIN MOKPALICHHBIN HIJIEM PYYKH I10-
IUIABKAa IPUMeECH

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

IIpouumatime npasuno epammamuky u Hatioume nPUMepsbl 8 MeKcme.

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

1. Cydpduxc -er (-or).

1) 10T cypdukc cayxkuT ajisg 00pa3oBaHUs CYIIECTBUTEIbHBIX OT IJ1arojioB (MHQUHUTHB
6e3 to + -er, -or). CymiecTBUTEILHOE C TAKUM OKOHYaHHEM 0003HAYaeT WIIN YCTPOUCTBO,
MIPOM3BO/IAIIICE JCHCTBIE, BRIPAKEHHOE TJIarojioM, OT KOTOPOTO OHO 00pa30BaHO, UITH JU-
110, BBIIIOJIHSIONIEE TO JCHCTBHUE.

to play (urpats) - a player urpok

to read (uurartp) - a reader uutarenn

to mix (CMEIMBaTh) - @ MiXer CMECHUTEITb.

Ecnu rinaron okanuuBaeTcs Ha €, TO MPUCOSAUHSIETCS TOJILKO OyKBa T, HAIIPUMED:

to make (pou3BOIUTE) - a maker MPOU3BOIUTEND

to use (UCIOIB30BATh) - a USET MOJIH30BATENb.

Crnemyet MOMHUTB, YTO YaCTO MPUXOAUTCS MpuOeraTh K OMUCATEIBHOMY TIEPEBOTY CYIIe-
CTBUTEIIbHBIX, UMEIOMNX Cy(duKc -er, -or, Harmpumep:

to lift (mogHuMaTtsh) - a lifter mogpeMHOE YCTPOMCTBO
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to read (uuTartp) - a reader CUNTHIBAIOIIEE YCTPOMCTBO

to time (Ha3Ha4YaTh BpeMsl, PaCCUUTHIBATh MO BPEMEHH) - a timer mpudop, pacCUUTHIBAIO-
AN BpEMH.

2. Cydduxc -ist. D10 0YeHb pacPOCTPaHCHHBIH CyPPHKC, 00pa3yIOUINI CYIECTBUTEb-
HbIEe, 0003HaYaoMe MPodHecCHOHANIOB, CTOPOHHUKOB O0IIIECTBEHHOTO WJIM HAYYHOTO
HanpaBiaeHus. OH MOXKET MPUCOETUHATHCS K CYIIECTBUTEIBHBIM U MPUJIAraTeIbHbIM.

3. Cydduxkc -ian. CyriecTBUTEIBHBIC € 3TUM CyhhUKCOM 0003HAYAIOT HAIIMOHATBHOCTh
WJIM 3BaHHE U TPOQECCUI0, HATPUMED:

Russian - pycckuii, academician - akagemMuk, musician - My3bIkaHT, Darwinian - napBu-
HUCT.

CrnoBa, oOpa3zoBaHHbIEC TPUCOEANHEHNEM Cy(duKca -ian, MOTYT EPEBOIUTHCS U MpHUIIara-
TEILHBIMH, HAIPUMED:

the Russian language - pycckuii s3Ik

Neo-Darwinian interpretation of evolution - HeomapBUHUCTCKAs HHTEPIIPETALINS YBOJIIO-
117078

Oo0parute BHMMaHue! CylmecTBUTebHbIE M NpWIaratrejbHble, 0003HAYAIOLINE
HAIMOHAJBLHOCTh, BCerga MNHUINyTcss ¢ 3argaBHoii OykBbI: UKrainian, English,
Russian, Polish, American

4. Cydduxc -ity (opdorpadudeckue BapuaHThl -ety, -iety) oOpazyet abcTpaKkTHbIE CyIiie-
CTBUTEJILHBIE CO 3HAYEHUEM COCTOSIHHUSI, KauecTBa, yciaoBusi. Cyddukcy -ity COOTBETCTBY-
eT cy(pukc -ocThb, HaPUMeEp:

able (cmocoOHbIi) - ability (cmocOOHOCTB);

active (akTUBHBIN) - activity (aKTUBHOCTb, AESATEIBHOCTD);

valid (umeronuii cumy, 000CHOBaHHBIN, NeHCTBEHHBIN) - validity (qeficTBeHHOCTS, cripa-
BEJIMBOCTh, 3aKOHHOCTh, 000CHOBAHHOCTH ).

5. Cyddukc -ing oOpasyer CymIeCTBUTEIILHBIC OT IJ1aroJioB, HAIpUMeED:

to meet (BcTpeuats) - meeting (BcTpeua), to proceed (mpomomkarhs) - proceeding (pakTu-
Ka, proceedings Tpybl, 3aMUCKU (HAYYHOTO OOIIIECTBA).

6. Cypduxc -hood o6pasyeT cyiiecTBUTEIbHBIE CO 3HAUEHUEM "COCTOSIHIE, TIOJI0KCHHE,
Ka4yecTBO", HapuMep:

child (pebenok) - childhood (nercTBO), man (My>xx4yuHa) - manhood (My>keCTBEHHOCTb ).

7. Cydppuxc -ment o6pasyer cymiecTBUTEIbHBIE, 0003HAYAIOIIHE JICHCTBHUE, HAIPUMED:
to move (IBUraThes) - movement (ABUKEHHE).

Hekoropsle cioBa ¢ 3TuM cypHUKcOM NproOpeTaroT 3HaYeHNUE COBOKYITHOCTH IIPEIMETOB,
HaIpuMep:

equipment (o6opyaoBaHue).

8. Cyddukc -ness oOpasyer CyleCTBUTEIbHBIE CO 3HAYEHUEM "COCTOSTHUE, Ka4eCTBO",
HaIpuMep:

dark (Temnslit) - darkness (TemHoTa), good (xoporuit) - goodness (100poTa), great (Beyu-
KHil) - greatness (Benuuue).

9. Cy(pdpukc -y oOpa3yeT aOCTpaKkTHBIE CYIIECTBUTEIBHBIE OT TJIar0JIOB, HAIPUMED:

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

10. Cydduxc -th oOpasyer cyiiecTBUTEIbHBIC CO 3HAYCHHEM Ka4eCTBa, HAITPUMEDP:

true (BepHBbIH, mpaBnuBHIi) - truth (mpaBna), health - (3mopoBse).

[Tpu nomoru npucoenunenus cydduxca -th cymectsutenbubie 00pa3yroTcs OT Mpuiara-
TEJIbHBIX, IPU 3TOM YaCTO MPOUCXOJIUT U3MEHEHUE KOPHEBOU I1acHOW OyKBbI, HAPUMED:
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long (nmuHHB) - length (nmuHa), deep (ray6oxwuii) - depth (rmyOuna), strong (CUIBHBIN) -
strength (cuia).

11. Cydduxc -ant oOpasyeT CylecTBUTENbHbBIE CO 3HAUEHUEM JIMIIa U BELIECTBA, HAIIPU-
Mep:

to assist (momoraTp) - assistant MOMOIIIHUK, to serve (CIyKuTh) - servant (ciyra), an
oxidant (okucnurens), solvent (pacTBOPUTEIND).

12. Cydduxc -age o6pa3yeT CyleCTBUTEIbHBIE C PA3TMYHBIMUA 3HAUCHHUSIMU, HAIIPUMED:
to break (Jtomatp) - breakage (mosromka); to marry (>KeHHTBCS) - marriage (cBaap0a);
courage (XpaOpocThb, CMENIOCTh, MY>KECTBO).

13. Cydduxc -iSm sBusieTcst XapaKTEPHBIM I MHOTHX SI3bIKOB, HAIPUMED:

Darwinism, romanticism, capitalism, vandalism.

14. Cydduxc -ure (-ture, -sure) oopasyeT CyIiecTBUTEIbHbIC, 0003HAYAIOIINE TIPOIIECC,
HaIpuMep:

to press (IaBUTH) - pressure JaBlIeHHE, to mix (CMENIMBaTh) - mixture CMeIIuBa-
Hue.MHoTHe CylIeCTBUTEIbHBIC, 00pa30BaHHbBIE C TOMOIIBIO ATUX CY(PPUKCOB, MOTYT
MMETb 3HAUCHUE pe3yibTaTa JICUCTBUS B BUJIE MPEIMETa, BEIIECTBA, HAIpUMEP: mixture -
MHUKCTYpa, cMech; fixture - kperieHue (aerans).

15. Cydduxkc -ship oOpa3syer CyIecTBUTEIIBHBIC CO 3HAYCHUEM COCTOSHUS, ITOJIOKEHHS
WJIM CBOMCTBA, HAIPUMED:

friend (npyr) - friendship (npyx06a).

Text 8. The welding technique. Prom—
1.Read and translate the text. -
Ilpouumaiime u nepesedume mexcm Moxparne

If you want to join two metals by arc welding you 2=
should know the welding technique, i.e. the technological Z =
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.
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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 neces-
sary to clean and inspect it.

Vocabulary

Technique TEXHHUKA, METOIUKA
Bring (brought) MTOIBOJIUTH, TTOTHOCUTH
Withdraw OTBOJIUTH

Depth (deep) riryOnHa

Serve CITY)KUTh

From aside CO CTOPOHBI

Feed 10J1aBaTh, 10J1a4a
Uniform paBHOMEPHBII
Advance TIPOJIBUTATHCS
Clean YUCTEIN, OUMIIATH
Groove KaHaBKa, pa3/elika
Maintain I0JIJICP)KMBATh
Molten weld pool CBapoYHas BaHHA

2.Answer the questions.

Omeemvme Ha 60Nnpocsl

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.

Haiioume 6 mexcme

. Manenbkas cBapoyHasi BAHHA

. PaBHOMEpPHAsA CKOPOCTH

. [IpouHO€ cBapHOE COECTMHEHUE
. [Iprucaounslil MmeTamn

. IImaBnenue geranu MeTauia

DN A WN =

. A small weld pool

. Uniform velocity

. Strong weld joint

. Filler metal

. Melting metal parts

O wN -

4. Find 6 words
Hauoume 6 cnos
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5. Read the grammar rule from Lesson 7 once more and find examples in the text.
Ilpouumaiime ewe paz npaguno epamMmamuku U3 ypoxa 7 u Hatuoume npumepsl 8 mexcme.

Welding Skills
1.Read and translate the text.

.\

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 weld-
ing, 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’s Your Future as a Welder?

Most workers in this occupation work full-time, sometimes in shift work, usually
indoors. 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; Manufac-
turers 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 |
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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?
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 elec-
trode 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 togeth-
er 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 pro-
vided because of the higher concentration of the heat due to the insulating qualities of the
flux. The flux blanket also controls the bead shape and allows the use of much higher cur-
rent 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 horizon-
tal or flat position.

Tema «KoHTPOJIb U KA4€CTBO CBAPHOT0 COEIMHEHUS)

IIpounTaiiTe U nepeBeanTEe 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
practice recommendation. Satisfying these minimum requirements does not ensure that all
applicable specifications and responsibilities are met. This guideline applies to all Lear
manufacturing 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
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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 estab-
lished limits.

Weld Engineer: A person who establishes weld parameters and weld parameter lim-
its.

Weld Inspector: A person who performs inspection of welds.

Quality Engineer: A person who establishes and monitors the Control Plan for the
product.

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 specifica-
tions

- Control Plan (4.5) with frequencies for the product and process controls, traceabil-
ity 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 train-
ing and qualification programs for personnel including welders, welding equipment opera-
tors, weld technicians, weld engineers, weld inspectors, and quality engineers for welding
processes. See also GSOG 18.3, Qualification and Training Requirements for GMAW
Personnel.

Process Quality Controls: Process quality controls shall be established to monitor
the conformance to the weld schedule and the qualified welding process. The process qual-
ity controls must cover all essential elements of the welding process. The minimum re-
quired 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
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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 materi-
al 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
production 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.

KoHTpoabHbIe BONPOCHI U 3aJaHUS

1.Exercises for independent work and knowledge control
1. HpO‘-ITI/ITe MNpCUIOKCHUA, 3allMIIUTC B TCTPAAb IIPCAJIOKCHUA, IIC TOBOPUTCA O
cBapke. O00CHYyHTEe 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 npedﬂoofceHuﬂ, UcnoJb3ys cioeaq, npu@edeHHble HUasce

©ooo~NOoO Ul wWN

1.The intense heat is ... by the arc.
2. The electric arc is the best ... of the heat energy.
3. The arc is able to melt ... metals.
4. Sometimes the arc is ... between the two non-consumable electrodes.
5. There are two types of current ... and ..
6. The depth of fusion is named ... .

7. The electrode ... is used for holding an electrode.
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8. 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.

1.CuabHas xkapa ... 0T IyI'.

2. DuleKkTprUecKasi Ayra-Jy4iiuil HCTOYHHUK TEIIOBOM JHEPIruH.

3. Jlyra cnoco0Ha ImJIaBUTh ... METAJLIbI.

4. UHoraa gyra HAXOAMTCA ... MEKAY ABYMS HEIIABSAIIUMMUCS 3JIEKTPOAAMM.

5. CyuiecTByeT ABAa THIIA TOKA ... U ...

6. I'nyOMHa causiHMA HA3BIBACTCA ... .

7. DNEKTPOJ ... HCIOJIb3YeTCH JJIfl YAePKAHUS IJIEeKTPojAa.

8. Korjaa 3j1eKTpoa HaX0AUTCH B KOHTAKTE ¢ padoToil, ... 3aBepILICHO.

9. DiIeKTpUYECKHid TOK U MOJSAPHOCTb, 004 ... M ... BAXKKHbIH (PAKTOP B IPOU3BO-
JUTHh CBAPKHM BbBICOKOI'0 Ka4ecTBA.

10. Tor. .. ka0eJn COeTUHAOT METAJLI C JHEPIHUeil.

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

12. UHTeHCUBHBIN HATPEB ... IPU IJIABJIEHNH OCHOBHOI'0 METAJLJIA U YJIEKTPO-
aa.

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

IIpoHnukHOBEeHME, 3aMbIKAHMS, 3e€MJII0, KOTOPbIE IOJKHBI OBITH CO3JAaHBI,
HANOJIHUTEISA, B pe3yabrare (B), mepeMeHHOro MCTOYHUKA, OyJAeT NMPOU3BOAMTHCS,
PeBepc, nep:karenb, npaMas, NPpsAMOii, OCHOBAHUE, OTHEYIIOPHBIA MaTepHaJl, pacxo/-
HbIA MaTepuaJ, KayecTBo HeIBUKUMOCTH

3. [lpoumume unmepHayuoHaibhsle C108a, Oatime ux pyccKue Ha36aHusL:

Metal, mechanical, pressure, process, intense, electric, energy, transform, temperature,
concentration, industrial, zone, base, electrode, stability, factor, type, polarity, generator,
special, transformer, voltage, amperage, reduce, crater, inspect, regular, cable, form, com-
pensate, portion, contact, distance, absorb, ultraviolet, component, gas, ionize, discuss,
proportion.

Metasi, MexaHM4YeCKHil, 1aBJieHHe, IPOLECC, HHTEHCUBHBIN, JJIEKTPUYCCKYIO,
JHEPIruHU, NMPeodPa30BaAHNs, TEMIIEPATYPbl, KOHUEHTPAIlUX, NPOMbILLICHHAS, 30HA,
0a3a, 2J1eKTpoaa, cTaduiabHOCTH, pakTOop, THUI, NOJAPHOCTH, TeHEPATOP, CHENUAb-
Hble, TPAaHCHOPMATOP, HANPSIKEHUE, CUJIY TOKA, YMEHbIIMTh, Kparep, NPOBepPsTh,
peryjsipHo, ka0ejsi, (popMa, KOMIEHCHPOBATb, YaCTh, KOHTAKT, PACCTOSIHME, IO-
rJI0IIATH YJIbTPaduoJieT, KOMIIOHEHTOB, ra3a, HOHU3UPYIOT, 00CYANTH, IPONOPLHH.

Nudopmarnus: CiaoBo “number” MoXXeT o3Ha4yaTh: 1. KOJIUYECTBO, Psijl, HOMEP
To must a weld it is necessary to perform a number of operations.
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UYTOoOBI BHITIOTHUTH OB, HEOOXOMMO TTOBECTH PSIT OTIEPATIHIA.

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

Brl T07>KHBI 3HATh HOMEP M TOM 3JIEKTPOJIa, Hanpumep, “3nekTpoasl No2 tuma VW,

3. llepesedume npeonodicenus nUCbMeHHO:

1. There are a number of factories producing welding equipment for welding indus-
try.

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.

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. EcTb psix 32aBOJA0B IO NPOU3BOACTBY CBAPOYHOI0 000PY10BAHHUA JI1 CBAPKH.

2. BoJblioe KOJIMYECTBO CINIABOB ObLIO HAYATO JAJISI KOMMEPYECKOro IpuMme-
HeHMUH.

3. Oneparop cBapKM 3KCIEPUMEHTHPOBAJ € ABYMS YHMCJIAMH JJIEKTPOJIOB:
KOHTAKT 15 u koHTakT 18 3j1ekTpoa0B.

4. KosimyecTBO onepauuii, npuBeAeHHbIX B MHCTPpYKumMu: 1,2,5,11. HeodOxogumo
HEe TOJBKO CJIeJ0BaTb 3TOMY NOPSAKY, HO M YYMTBHIBATh psAX APYrux ¢(axkropos.

5. Hpoqmume u nepeee()ume OMmpuobleKU. B xaxux uz HUX pacckasoleaemcs o 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 in-
spector 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 cre-
ate again and maintain it in any position.

a. Crenywias npodsaeMa-3J1eKTpPoA0Aep:KaTe/b. ITO T0JKHO ObITH MeXaHUY e-
CKHM NPOYHBIM, JIETKUM IO BECY U IIPOYHO YACPKUBATDH JJICKTPOA B ITOJ0KCHUH BO
BpeMSA CBAPKH, HO IMO3BOJIACT JICTKO CHUMATbh U 3aMCHATD JJICKTPOI. IT0 He JOJIZKHO
OBLITH CJMIIKOM He. COCI{I/IHeHHe OT ACPKATEA IJICKTPOAA K MAIIHHE HAJIAXKCHO Ka-
Oejiem.

b. 910 OJUH U3 CaMbIX BAKHBIX YPOKOB B KYpPC€, H BbI J0/I>KHbI IOBTOPUTDL BCE
ornepanum, MOKa CTyAeHT, KOTOPbIH padoTaeT B COCTOSTHMM CKA3aTh CTYJIEHTY, KOTO-
phlii padoTaeT B KauecTBe MHCIIEKTOPA, 4TO OH aeiaaet. Ilocie Toro, kak 3To Oyaer
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C/IeJIAHO, A ITO 3aiiMeT KaKoe-TO BpeMsi, YYeHUKH J0/ZKHbI CMEHHTh MeCTO M MOBTO-
PHMTH CBOM JAeHCTBUS.

C. YBeJIn4eHHe HCIOJIb30BAHMS THAPABJINYECKOr0 Mpecca B MITAMIIOBOYHBIX
3aB0/1aX HA0II0aeTCH B TeYEHHeE NMocJaeTHuX natH JerT. CBod rHOKOCTEL 0 JJIHHE X0a
TaK)Ke, KaK KOHTPOJIMpyeMasi CKOPOCTh X074, /1eJiaeT ero B YaCTHOCTH IEHHBbIM K
padore mreMmnes0s marasuH. CeroHsi ruipaBjJnvecKue Mpecchbl, NpeaAHa3HAYEHHbIE
KaK JJI KOPOTKHUX, TAK U JJIsl JJIMHHBIX X0/I0B, HMEIOT MPOU3BOANTEIbHOCTH 10 S000
TOHH M 0o.J1€e.

d. ByabTe 0CTOPOKHBI, YTOOBI JIEKTPOA HE ABHUIAJICH CJAMIIKOM OBICTPO TAK,
yTo0BI Ocaxaancsa Meraul. [lpoxoskaiiTe 3Ty onmepamnuio 10 Tex MOpP, MOKa BbI He
CMO2KeTe CO3aBATh AYTy Ka:K/Iblil pa3 U 0CTAHABJIUBATH €€, 2 TAK:Ke CO31aBATh CHO-
Ba U NMOJJIEPKUBATH ee B JIIOOOM MOJI0OKEHHUH.

Nudpopmanus:  [loBenurenbHoe mpeuiokeHHEe OOBIYHO HAYMHAETCS C TJarosia:
Hampumep: Be  careful. —  byapre  BHuMaTenbHbl!  bByabre  OCTOpOXKHBI!
Do not look at the arc. — He cmoTpuTe Ha ayry!

6. Ilepeseoume 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 nNoJjiep:KuBaiTe ee B Te4eHHE HECKOJIbKUX MUHYT.

3. IIpoBepbTe NPOHMKHOBEHNE M BHEIIIHUIT BU/I CBAPHOIO LIBA.

4. [lep;kuTe 3JIEKTPOJ B BEPTUKAJIBHOM MOJI0KEHHH.

5. Ilogaya 3j1eKTpOAa B 30HY CBAPKH.

6. IlorpenupyiiTecb HAYMHATH AYTY M yIEePKUBATh ee.

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

8. He nmpexpamaiite TPeHUPOBKY, NOKA Bbl He CMOKeTe HAYATh, MOJAEPKHU-
BaTh M OCTAHABJIMBATH AYIY B JI000€ BpeMs U B JIIOOM MecTe.

7. Hpoqmume, nepeeedume ompusl6OK U CcKaskcume, O yéem c060pUMbBCA 6 noeelu-
menvbHuIX npeodnodicenusx-uncmpykyusax. Hanuwume 10 npumepos npeonosicenuii 8 nose-
AUMENbHOM HAKIIOHEHUU.

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 cre-
ate again and maintain it in any position.

Be careful ...

Continue ...
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ByabTe 0CTOpPOKHBI, YTOOBI JIEKTPOJ HE ABHUIAJCH CJAMIIKOM OBICTPO TAaK,
yTo0BI Ocaxaancsa Meraul. IlpomoskaiiTe 3Ty omepamuio A0 Tex MOpP, MOKa BbI He
CMO2KeTe CO3JaBaTh AYIy Ka:KIblil pa3 U OCTAHABJIHUBATH €e, a TAKKe C031aBATh CHO-
Ba U MOJJACPKUBATH €¢ B JIIOOOM IMOJI0OKEHHUH.

BBITH OCTOPOKHBIM ...

IMpoxosxkars ...

9. Ilepesedume c pycckoeo na anenutickuti. Kaxotl 6uo ceapku uzobpaicer Ha pu-
cynke?

Amnepmemp

. Bonemmemp
lMokpbimeil anekmpod

Bnekmpododepxamens
. HemoyHuk
HannaenerHeil memann numaxus

OcHosHol Memann

CeapoyHas Oyea
CeapouHsie kabenu:

——— 311eKMPOOHBIL

obpamHbill (3eMnaHoll)

BemnaHol 3axum

10.

9. Koumponvnoiii 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 be-
ing 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. CymecTByer aBa MeTO/Aa yaapa 1o ayre.

2. IIpexxne yem ObITH cBapeHHbIM coeaqnHeHue uian ITA3 1oKHBI OBITH O4H-
IIEHbl M PACMOTPEHBI JJIs1 TOr0 YTO0bI 00ecneYnTh IJIy0OKOe MPOHUKAHME U SIAPO-
BYIO 3aJIeMb CBAPKHU CBOOOJHYIO OT BKJIKYCHUH M IpUMeceil.

3. Ml 3HaeM, YTO IYroBasi CBApKa IUIaBJCHUEM SIBJISIETCH MPOLeccOM HArpeBa,
IUIABJICHUSA U CIVIABJICHHS ABYX WJIM 00Jiee MeTA/LI0B BMecTe.

70



4. ITocae co3nanusi Ayru NONMpooOyiTe ee yaep:;KaTb UJIM COXPAHUTD.

S. HamuiaBJieHHBI MeTa/Ll COCTOUT M3 OCHOBHOI'0 MeETAJLJIa M JIEKTPOJIHOIO
MeTa/1a, 002 3TH MeTA/UIa PACIUVIaBJICHHOM CBAPOYHON BAaHHBI HA NOBEPXHOCTH Me-
TaJLJIA AJI51 CBapPKH.

6. BoJIb1IOM TOK NPUBOAMT K YBEJIUYEHHUIO IIyOMHBI M CKOPOCTH CHHTE3a CKO-
POCTH CBAPKH.

7. ! renepaTop v TpaHCcHOPMATOP UMEIOT 2 CTEPKHA JJIA KadeJs 3JIeKTPoaa U
3a3eMJICHHOT 0 KaleJis.

8. lyra o0pa3yercsi 00Jib1II0€ KOJIMYECTBO TeIJIa U KOHIEHTPUPYET ee B CyCTa-
B€, 2 He HA MIOBEPXHOCTH Bceil padoThl.

9. Kabesb 3j1eKTpoaa coeqUHsIET HICTOYHUK MCTOYHUKA MUTAHUSA C JepKaTeIeM
3JIEKTPO/a.

10. Kak 1191 3a3MeJieHnsi, 00ecrev4eHo ¢ 3a3eMJAI0IHNM KadeaeM.

Bapuanm 2

1. As a rule, cables are made of copper and aluminum, are flexible and wear re-
sistant, 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 npaBujio, kadeju M3roTaBJIMBAIOTCA U3 MeIH M AJTIOMHHHS, OTJIHYAIOT-
¢l THOKOCTBI0 M M3HOCOCTOMKOCTBIO, MMEIOT 0Y€Hb BBICOKHE H30JIALMOHHbIC CBOIi-
CTBA.

2. MeTanim4yecKuid 3JIEKTPOA o0ecneYyrBaeT 3alo0JHUTE]b MeTa/lIa, ITOT [10-
MOJTHUTEJBHBIN MeTAJIJI 0Ca’KIaeTcsl B paciviaBJICeHHON BaHHe WIN KpaTepe.

3. 'nyOuHa c1usiHMS 3aBUCHUT OT psiia (pakTopoB.

4. Boabgpam siBjIsieTcA TYrolJIaBKUM MeTAJIOM, IPUMEHSIeTCH AJIsl CO3AaHUsA
HEpPaCX0AyeMbIX YJIEKTPOAOB.

5. Ecim ucnoJsib3yercs NPUCa0YHasi IPOBOJIOKA MOKET M0JABaThCHA €O CTOPO-
HBI.

6. BeprukajibHasg W HaKJIaJHasl cBapka Tpe0yeT XOpouliero 3HAHUS TEXHHMKH
CBapKHM.

7. CAMIIKOM KOPOTKAs 1yra npuseJia K KOpoTKOMY 3aMbIKAHMIO.

8. Koraa ssiekTpoa npuseJin K CycTaBy, AyTd M LeNb 3aMbIKaeTCH.

9. Ilpu ynape no ayre He CMOTpHUTe Ha 0e3 MCIIOJIb30BAHUS IIUTA WJIM LLJIeMa.

10. DueKTponUTAHUE OCYLIECTBJSIETCS C MOMOIIBIO ABYX Kadeei.
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11. lyra njiaBuT Kpasi, 2 He BCI0 IOBEPXHOCTb PadOTHI.

I/IH(bOpMaLII/IH: B Tekcte BCTPCYAIOTCA CJIOBA U CJIOBOCOYCTAHUA, 06p8,30BaHHBI€ OT TJ1aroJia
“mean”

a) to mean — o3Hauatsb, 3HaunTh ‘DC’ means direct current.

a means — croco0, cpeactBo The inert gas is a good means for protection the arc from the
atmosphere.

c) by means of — mocpencrBom vero-nmub6o The carbon electrode was held by means of a spe-
cial holder.

Hupopmayua: B mexcme ecmpeuaromcesa cnosa u cio8ocouemanus, o00pazo6antvle om
2nazona “snauums”

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

cpeocmeo-inert, inert UHEPMHbBLIL 23 AGNACMCA XOPOUWIUM CPEOCHEOM 3auiumul 0y2u
om ammocghepuvix 030elicmaeuil.

8) C NOMOUbIO — ROCPEOCHIBOM Ye20-TU0O0 Y21ePOOHbBLIL ITIEKMPOO YOePIHCUBAICA C NO-
MOWBIO CREUUATILHO20 Oeprcamets.

10. Ilepeseoume npednoscenus

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 TeUyeHHe NMPUXOAH K TpaHchopmaTopy 220 V.

2. IocpeacTBOM 3JIEKTPUYECKON AYrH, 00JbIIOEC KOJMYECTBO JIEKTPUYECKON IHep-
UM NPeo0pPa30BaHO B TENJIOBYIO IJHEPTHIO.

3. YBean4yeHne TeYeHUs1 3HAYUT 0oJiee riIy0OKOe MPOHUKAHUE U 1a’Ke 0KOT 10 KOH-
ua.

4. JIpyrue cepeauHbl KaK TOILUIeHHME, IVIABUTH U CILIABJSATH MOTYT ObITh MCIOJIB30-
BaHbI.

5. Merajuiibl, KOTOpbIe HY’KHO CBAPUTh ObLIM HArpeTbl M ObLIM PacI/IaBJIeHbI IO-
CPeACTBOM YJIEKTPUYECKOM TYI'H.

6. JT0, KOHEYHO, 3HAYMT 00JIee BLICOKOE TeYeHHe 3aBapPKM.

7. Bo MHOTHX CJIy4asiX 3TO He 03HA4YaeT NPUMEHEHHU CIeNHAJIbHON TEXHUKH.

8. CoBpemeHHBIE CpeACTBA CBAPOYHOI0 KOHTPOJSI BKJIKYAKWT YJbTPa3BYKOBbBIE,
PEHTreHOBCKME U IPyrue MeTO/Ibl.

9. HarpeB moBepXHOCTH OCYILIECTBJISIETCSH € MOMOIIBIO 3JIEKTPUYECKOH IYIH, U APY-
TUX CPEACTB.
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10. Pa3zimunble cepeHbl KOTOPbIE MOKHO NMPHJIOKHUTH IS TOT0 YTOObI IPOBEPUTH

CBapKy.

11. Iloobepume K aHeMUUCKUM 21A20JIAM COOMEEMCMEYIOWUe IKEUBAIEHNbL
NoJyYeHHble Napvl 8 mempaob.

1. melt

2. join

3. fuse

4. create

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

. IepKaTh

. IOJIJIEP>KUBATh

. IEPEMEHHBIN

. TIOZICOETUHSITh

. 3a3eMIJISITh

. HaIJIaBJISITh

. TJTABUTHCS

. AICTOYHUK

9. co3naBatp

10. yBenuuuBath

11. uens

12. npUBOJIUTH K 4eMy-JI00
13. mporekatb, TeUb

14. 3aBuceThb

15. mpoBopaunBaTh

16. oGecrieunBath

17. 3axxurarp

18. crutaBiATH, pacIUIaBIATh
19. 3HauuTH, O3HAYATH

2(. kaHaBKa, pa3/ieKa

01NNk~ W

12. Ilpoumume u nepesedume epynnol cios,

K noduepKHym bim cloedm.

n0006pa8 coomeemcmeyrouiue IKeusaleHnol

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

. TipsiMast (TIOJIIPHOCT )
. Tpanchopmartop
. TEXHOJIOTHUS

. IPUCAJOYHBIN

. COCTMHCHHE

. CIJIaBJICHUE

. KpOMKa

. IEPEMEHHBIN

9. TyHKa, BaHHOYKa
10. 3a3emiieHne

11. moBepXHOCTH
12. mmaBsanmics
13. TyrormiaBkuii
14. nens

15. ucrounuk

16. HenaBsUACS

01N DNk~ Wi~

‘ Nudopmarus: the PARTICIPLE 1 moxet BxoauTh B coctaB HezaBucumoro npu-
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4acTHOTO 00opoTa. /leficTBre B 000pOTE BRIPAKEHO HE MOJICIKAIITNM, a CYIIECTBU-
TeJIbHBIM, BXoAAIUM B 000poT. HITO nepeBoAnTHCS NMPUIATOYHBIM IIPEIJIOKEHUEM
C COI03aMHM: T.K., €CIIH, U, a, IPUYEM, TIPEK/IE:

1. There are many methods of joining metals, welding being one of the best methods.
HNmMeeTcst MHOTO c1OCOOOB COCAMHCHUA METAJIIIOB, HpI/I‘{éM CBApKa OJWH H3 JIYyUIINX
CIIOCOOOB.

2. Welding having been completed, the weld was cleaned and inspected.

ITocne Toro, kak cBapka Obljla 3aBEpIIEHA, 0B ObLI OYMILEH U IPOBEPEH

13. Hatioume npeonoxceHus ¢ He3asUCUMbIM NPULACHHLIM 000pOmMOM U nepegeoume ux
HNUCbMEHHO:

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. MHorna, xejie3ucTbie MeTaJIbl COAMHEHBI MEAHBIMU JJIEKTPOAAMH, HUKAKO# 0Y-
AyYM NPUKJIAAbIBAHHBIMHU MOTOK.

2. Ilocne cBapku cBapHbIe IIBbI OBLIN MPOBEPEHBbI, Pe3yJIbTAThI OBLIIM M3YUYEHBI CBa-
POYHBIMHM OIIEPATOPAMM U HHCIIEKTOPaMHU.

3. CBapo4HbIii TOK BBIPa0aTHIBAETCH CHENMATbHBIMUA CBAPOYHBIMH I'eHepPaATOPaMHu,
YBEJIUYUBAKIIMMH WJIN YMEHbIIAKIIMMHI TOK.

4. Boabgdpam siBJsIeTCH TYTOIUIABKUM METAJJIOM, Mbl HCII0JIb3yeM €ro B 1yroBOu
CBapke BoJb(ppama.

5. DaexkTpoabl, pazpadoTaHHbIE JAJIM 3TOM TEXHUKH, HA3bIBAKTCH KOHTAKTHBIMHU
3JIEKTPOJAAaMM, X /IBA THIIA: KOHTAKTHbIE 15 1 KoHTaKTHBIE 18 3J1ekTpOOB.

6. Konrakr 18 3j1eKTpOABI AA10T JIy4llIMe Pe3y/ibTaThl, IOTOMY YTO IOKPbITHE MaTe-
pHAJ CO3a€eT ra30BYI0 3a1UMTY BOKPYTI AYI'd, IPOLECC CBAPKH BeAETCH B 3allIMTHOM
cpexae.

7. IIpu MCIOJIb30BAHUM 3JIEKTPO/IA JOJIKHA NMOAIEPKUBATHCH 0YeHb KOPOTKAs 1yra
JJIS1 TOTO YTOOBI CIVIABUTH KPasi COCAUHEHMS.

8. IIpoBoa McHO/Ib3yeMbIii B IPOM3BOAUTH 3TOT THII JIEKTPOJI0B MEeHsIeT OT APYIruX
THIIOB, PA3HUIbI HAXOAUTHCS B MOKPBITHH 3JIEKTPOAA.

14. lIpoumume ompuviéKu u omeemovme NoO-pyccKu Ha 0NPOCyHL, NOCMABIIEHHbIE K KAHCOO0-
MY OMPBIGKY.
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A. Kakue Mepbl IpeIoCTOPOKHOCTH HEOOXOAUMO MPEANPUHATH, YTOOBI H30€KaTh 03KOTra
JYLIA U I71a3 Ipu padoTe ¢ 1yroi?

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.

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 IPe10CTOPOKHOCTH HEOOXOAMMO NPEANPUHATH, YTOObI N30€:XKaTh
02K0ra JIMIA U IJ1a3 Npu padore ¢ Qyroi?

Bupano, uro ayra ouenn ropsiuasi. Heo0xoammo ncnoib30BaTh HANJIEKAINYIO 3AIIUTY.
JIJis 3aUTHI 1J1a3 U JINIA UCIO0JIb3yeTCsl ClenuaJbHoe cTek10. OYeHb BasKHO YTO
3TO CTEKJIO0 ObLIO MCIO0JIB30BAHO BCe BpeMsi cMOTPst Ayry. Hukoraa He cMmorpure Ha
YTy, He HCIOJIb3YSl 3alllUTHOE CTEeKJIO JJIs1 3a1uThI r71a3. [Ipsamoe Bo3aeiictBue
"BenplIKU'' IpUBeeT K O4eHb 00J1€3HEHHOMY F'OPEeHHI0 I71a3. ACIHPHUH MOMOKeT
CHATH 00JIb M TOJIOBHYIO 00JIb.

Ilepen HayasI0M CBapKu HE00XOAUMO MONMPOCUTH MOMOIIIHUKA HE CMOTPETh Ha Ayry
0e3 3aIIMTHOT0 CTEKJIa UJIH OYKOB.

B. 1. 'me cienyet BBIMONHATH CBapOYHBIE paOOTHI?

2. Kak u30exarh BpeJHOTO BO3/ICUCTBUS IbIMA U Fa30B MPU CBapKe?

3. 'ne 0co00 HEOOXOaMMAa BEHTUISALIA?
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
provide 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 padore B exe HEO0OXOAMMO BBINOJIHATH CBAPKY B OT[€/IbHBIX IOMEICHUAX HJIH
Ka0HHAX, YTOObI HCKJIIYUTH ONMACHOCTb 00KUTa IJ1a3 0T OTPA’KEHHBIX MJIH MPAMBIX
JIyded Iyrv Ha APpyrux pad0OTHUKOB.

Bce onepanun ra3zoBoii u AyroBoi cBapKy NpUBOAAT K 3aAbIMJICHUIO U 3arPSA3HEHUIO
atMocgepsl. IIpn HOpMATBHBIX YCI0BUAX PA00THI AbIM OT 00JIBIIMHCTBA TYTOBBIX
CBAPOYHBIX pa00T B KPYNHBIX OTKPBITHIX L[eXaX He ONACEeH.

Ho nckyccrBeHHasi BEHTHJISINUSA H0JKHA ObITh YCTAHOBJIEHA JIS1 TOTO YTOOBI CHECTH
ABIM B OTKPBITBI BO3AYyX U 00eCIeYNTh XOPOIIYI0 BUAMMOCTD U YMCThIH BO31YyX
cBapuBasi B He0OIbIIMX Mara3uHax, KOMHATaxX U KaOMHaX.
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BenTuasinus 0co0eHHO HEO0X0AMMA, €CJIU He00X0UMO PACIUIABUTH TAKHE METAJLIbI,
KaK MeJlb, IMHK WJIH CBHHEI.

15. KonmponvHwiili nepegoo.

llepeseoume ompuieku b6e3 cnosaps (NUCbMeHHO).

Bapuanm 1

Instead of — BmecTO

Bellow — nmxe

Provided — nipu ycinoBuu

Match — coBmagate

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.

MakcumMasibHasl MPAKTHYECKH CKOPOCTb AYI'M JJIS OIPeAe/IeHHbIX YCJI0BUI 3aBapKH
rJIABHBIM 00pa3oM (akToOpbI B BUAY TOI0 YTO 3TO HEOOXO0AUMO IMOJIHO JJIs1 HCI0JIb30-
BAHUA MPO30PJIMBOIO ACCTBUS YCUJIUS TYTH.

B BHay TOro 4T0 yBeJIUYEHHAS] CKOPOCTH YT IPUBOJUT K B YBEJIUYCHUU ACNIO3UPO-
BAHHOI'0 MeTa/LUIa 00JIbIIAS JIKOHOMHUS B IeHbI'aX, BpEMEHHU, MeTaJ/JIe U TeYCHHUH.
IIpu Mens1eHHOM NepeMeleHUH AYTH MO AYroi o0pa3yercsi He00IbIIAA JIyKA pac-
IUIABJICHHOI'0 MeTaJli1a, U CWJIA 1YY TePSAETCH B PACILIABJICHHON BaHHE BMECTO TOIO0,
4YTOObI NPOHUKHYTH B HCXOJAHBII MeTA/1 B KAHABKE COe/IMHEHHUS.

PacnuiaBiieHHBI MeTaJJI He IUIABUTCS HUKE ITyOUHbI, HA KOTOPYI0 IPOHUKAET AYy-
ra. Kak Mbl BUuIuM, npu MelJIEeHHOI CKOPOCTH 1YY 00BIYHO

Bacceiin U3 pacniiaB/ieHHOr0 MeTaJlJia o/l Ayroi He o0ecne4ynBaeT riry00Koro npo-
HUKHOBEHHUA.

KoHe4yHO, NPOHUKHOBEHME 3ABUCUT HE TOJBKO OT CKOPOCTH YT, HO U OT TOKA, NPH
YCJIOBHH, YTO CKOPOCTh JYI'M COOTBETCTBYET YBEJIMYEHUIO TOKA.

Bapuanm 2

Lose — tepsTh

Spread — pacripocTpaHsaThCS

Spatter — 6pbI3TH

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
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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 met-
al.

The amount of penetration and the economy are proportional to the current used, combin-
ing with the effectiveness of the use of arc force

N3 3Tux paxkToB BUAHO, YTO IJIsl MOJYYeHHUs 00JIbIIEro NPOOUTHS AYTY CJeAyeT IBH-
ratb ObIcTpee, a He MeAJICHHee.

YBenueHHe TOKA yBeJIUYUBAET CHIIY IYT'M U 00ecreynBaeT riyooKkoe NpOHUKHOBe-
HHe.

Ka4yecTBO cBapKku Tak:Ke 3aBHCHUT OT JJIMHBI IYT'H U MOJI0KEHUS 3JTEKTPO/I0B.

Koraa nyiuna xyru cJMIiKoM BeJIMKA, TEIJIO TepsieTcsl B BO3yXe, MHOT0 PaciiaB-
JIECHHOT0 MeTaJlJIa TaK:Ke TepsieTcs B BU/ie OpbI3r U cuiia soread Ha 00J1b1ION U101 A-
M, YTOOBI 1aTh MOTAJIKH PaCIlJIaBJIeHHbIN 0acceiiH.

CiHIIKOM KOPOTKAas Ayra, Kak Bbl 3HaeTe, MOKeT NMPUBECTH K IMJI0XOMY NPOHUKHO-
BEHHIO WJIH Ja’Ke KOPOTKOMY 3aMbIKAHMIO.

B 3aki0oueHue ObLJI0 MOKA3aHO, YTO JJIA NMOJYyYeHHUsI BLICOKMX CKOPOCTE CBAPKHU
HEe00X0AUMO ITy00OKO NIPOHUKATH B OCHOBHOM METAJLJI, YTO NPUBOAMUT K CJIUSTHUIO
OCHOBHOI'0 MeTaJIJ1a C MeTAJIJIOM IIBA.

Kosan4yecTBO NpOHNKAHUSA U SIKOHOMUS MPONOPUNOHAIBHBI K HCI0JIb3yeMOMY Te4e-
HHMI0, COBMEIAKOI € 3P PeKTUBHOCTHIO MOJIb3bI YCUJIMS AYyTH

Nudopmanusi: Uto Takoe CUHKBEIH M KaK €ro COCTaBIISATh

CuHKBENH — KOPOTKOE HEPU(PMOBAHHOE CTUXOTBOPEHUE UX IISITH CTPOK
VY cuHKBeWHAa MHOTO Pa3HOBUIHOCTEH, HO B MOCEAHEE BpeMsi 0CO00 TOIMYIISIPHBIM CTall TakK
Ha3BaeMBbIN «IUJaKTHYECKUN CUHKBENH». Kak cocTaBUTHL TakOil CUHKBEWH?

Cxema cuKBeiiHA.

ITepas ctpoka — Kto? Uto? (0AHO CYIIECTBUTENBHOE).

Bropas ctpoka — Kakoii? (nBa nmpuiarateiabHbIX).

TpeThs cTpoka — Uto aenaet? (Tpu riarofa).

YerBepras crpoka - Uto aBTOp nymaet o Teme? ((hpasza U3 4eTbIpex CIOB).
[Tsras ctpoka — Kto? Uto? HoBoe u3ydeHue TeMbl (0JTHO CYIIECTBUTEIIBHOE).

16. Haiioume 6 npasotl KoJloHKe pYyCCKUe dKBUBANIEHMbl AHSTUUCKUX C/IO8 U C0BOCOUema-
HUU.

1. spot welding a. TyroBasi CBapKa

2. hammer welding b. roproumii ras

3. workpiece C. COC/IMHATD

4. arc welding d. mnams

5. butt welding €. Ta30Bas CBapKa

6. to create f. mmaBuTHCA

7. combustible gas g. JJIGKTpUIECKasi KOHTAKTHAs CBapKa
8. thermit welding h. co3gaBarth
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9. to join

1. CBapKa IJIaBJICHUEM

10. gas welding

J. Ky3HEeuHas cBapka

11. fusion welding

K. TOUCYHAasd CBapKa

12. fusion state 1. cThIKOBAs CBapKa

13. flame m. TEPMHUTHASI CBapKa
14. electric resistance welding N. pacIuIaBJICHHOE COCTOSHHE
15. to melt 0. IICTaNb

17. Hatioume coomeemcmayrowjue omeemsl Ha 60NPOCHl U HANUWUME UX 8 MO NOCAe00-
8amenbHOCMU, 8 KOMOPOUL 3A0AHbl BONPOCHL.

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-
fied?

b. According to the source of energy, the met-
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.

Bonpoc-orser
1. Kak knaccupuuupyrorcsi CBapouyHbie nmpouecchi?
2. YTo Takoe 1yrosasi cBapka?

3.2. TunoBble KOHTPOJIbHbIE 32aHUS 1JI51 IPOMEKYTOYHON aTTeCTANNU
o0yyarImxcs

TexkceThl 1151 KOHTPOJIBLHOM PadoThI

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 regu-
larly 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
properties. 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. Irregu-
lar crystals are called grains. The properties of the metals depend on the size, shape, orien-
tation, and composition of these grains. In general, a metal with small grains will be harder
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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 (;ierupoBanue) 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 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.

KOHTpOJIbHLIe BOIIPOCHI U 3a1aHUA

Text 1 «Metals»

1) Find answers to gquestions 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 stain-
less and other special steels resist corrosion. The amount of carbon in a steel influences its
properties 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,
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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.
Heating 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 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 af-
ter 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.
Tempering 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.

KOHTpOJILHLIe BOIIPOCHI U 3aIaHUA

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. cruiaB kene3a u yriepoaa

2. IPOYHBIN U )KECTOKUI

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. HepkaBeroas craib
2. HU3KOE€ COJIEpKaHMe yTiepoia

3. KOBKOCTb
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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 af-
ter quenching 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 slow-
ly, reduces this hardness and brittleness. Tempering temperatures depend on the composi-
tion 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 M 3aJJaHUA

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 HOpManu3auuu

2. MEIIKO3E€pHUCTas CTPYKTypa

3. OBICTpOE OXJIAXKICHUE

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. 3akanéHHas crajib

2. COCTaB CTaJln

3. OKHMCHas TUIEHKa

Text 4 <METALWORKING 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
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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
usually 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 recrys-
tallization temperature. These are called cold working. Cold working hardens metal and
makes the 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
aluminum, 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 exam-
ples 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- extru-
sion) (IllTammnoBka BbIIaBIMBaHueM) , 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.

KOHTpOJIbHLIe BOIIPOCHI U 3aIaHUA

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 Jierko nehopMHUPOBATHCS

2. Hy)XHBbIE€ (POPMBI

3. moaBeprath OOJbIUM AePOpMALIUSIM

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 AehopMaIIuu
2. TemnepaTypa nepeKpucTaIn3aiun

3. tactuyeckas aeopmarius CxxaTusl.
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Text 5 METALWORKING AND METAL PROPETIES

An important feature of hot working is that it provides the improvement of mechan-
ical properties of metals. Hot-working (hot-rolling or hot-forging) eliminates porosity, di-
rectionality, 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 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 manufac-
turing procedures.

The ability of different metals to undergo strain varies. The change of the shape af-
ter 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 3alaHUA

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. BaxxHast 0COOEHHOCTH TOpsiueit 00pabOTKH

2. yIy4IIeHue MEXaHM4YECKUX CBOMCTB MeTaslia

3. HeoOpaboTaHHas OTJIMBKA

Text 5 <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. HanpaBeHNE MAKCUMAJIBHOTO HAIPSIKEHUS

2. ciOCOOHOCTH COMPOTUBIIATHCS YTOHUCHHUIO U Pa3pyIICHUIO
3. mposiBIATH Oosblee AepopMallMOHHOE YIPOYHEHNE

83



Text 6 From the History of Welding

Welding is a technique used for joining metallic parts usually through the applica-
tion 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 welding 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 the improvement in iron-making techniques, especially the introduction of
cast iron, restricted welding to the blacksmith and the jeweler. Other joining techniques,
such as fastening 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 continu-
ous 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 |I. By 1916 the oxyacetylene process was well developed, and the welding
techniques employed then are still used. The main improvements since then have been in
equipment 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
electrode, 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 |1, when the urgent
need for rapid means of construction for shipping, power plants, transportation, and struc-
tures 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.

KOHTpO.]'II)HI)Ie 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»
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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 II.

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
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
mechanics, 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 feder-
al , state, county, and city governments, firms requiring maintenance mechanics, and repair
shops.

Welding, while very physically demanding, can be very rewarding for those who
enjoy 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
detailed work, as well as be in good enough physical shape to bend and stoop, often hold-
ing awkward positions for long periods of time. Welders work in a variety of environ-
ments, 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 specifi-
cations. They may also be trained to work in a variety ofmaterials, such as plastic , titani-
um 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 dramatically , as many companies move towards automation. However,
this will be partially balanced out by the fact that the demand for machine setters , opera-
tors 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 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 non destructive testing inspector, welding supervisor , welding instructor,
welding engineer.

KOHTpOHLHLIe BOIIPOCHI H 3aJaHUsA
85



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
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 elec-
tric 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.

KOHTpO.]'II)HI)Ie BOIIPOCHI U 3aIaHUA

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
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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:

epressure 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.

KOHTpOJII)H]:Ie BOIIPOCHI U 3a1aHUHA

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. ..., 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
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source. The surfaces to be welded and the welding rod are coated with flux, a fusible mate-
rial 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-tungsten arc, gas- metal arc, and submerged arc.

KOHTpOJILHbIe BOIIPOCHI U 3alaHUA

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 oper-
ator manually adjusts the position of the electrode to maintain a constant arc length.

Semiautomatic welding is becoming the most popular welding method. The elec-
trode 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 elec-
trode 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.

KOHTpO.]'II)HI)Ie BOIIPOCHI U 3aIaHUA

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?
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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 di-
oxide is used to shield the metal from oxidation. The heat from the arc 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.

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
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.

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.

KOHTpOJIbHLIe BOIIPOCHI U 3aIaHUA

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
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may be fed from aside to supply an additional metal to the molten pool. As for the con-
sumable electrodes, they are produced in the form of metal rod or wire, and for this reason
provide 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 composi-
tion 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 elec-
trodes.

KoHTpoJibHBIE BONPOCHI M 32JAHUSA

Text 13 «This is a story about welding materials and equipment»

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. MC)KIIY ACPIKATCIICM JJICKTPOAa M CBAPOYHBLIM allllapaTOM HCIIOJb3YCTCA OYCHDb
TUOKUI KaOeb.

2. 3JIGKTp0I[I>I ACIEATCA Ha PaCXOAHBIC U HCIIPONU3BOAHUTCIILHBIC 3JICKTPOIbI.

3. PasMep Ka6eneﬁ, HCIIOJIB3YCMBIX IIPpU CBAPKC, 3aBUCUT OT THUIIA CBAPHOI'0 MATC-
puajia u paCCTOAHUA MCXKAY UCTOYHUKOM ITNTaHHA.

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, spe-
cial 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 availa-
ble 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.

KOHTpOJ’IbeIe 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. JInst 3amMThl JMIa U Ta3 ONeparopa OT NPSMBIX JIydeld Tyrd HeoOXOIuMO HcC-
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M10JIb30BaTh JIMIIEBOM IIUT WU IIIEM.

2. JlepaTenb 3IEKTPo/ia MPEACTABISET COO0M 3aKUMHOE YCTPOUCTBO MIJIsl YAepKa-
HUS AJIEKTPOJIa U CHAOKEH M30JMPOBAHHON PYUYKOM JUIsl pyKH OMepaTopa.

3. B m1000M CBapOYHOM Ii€X€ MOXKHO HaWTH 00OpYJIOBaHUE IIJIsi MPOBEACHUS CBa-
POYHOTO OCMOTpA.

Text 15 «The welding technique»

If you want to join two metals by arc welding you should know the welding tech-
nique, 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
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 neces-
sary 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 COEAUHEHUE

IV. METOANYECKHUE MATEPHUAJIBI, OTPEAEJAIOINUE IMTPOLUEAYPbI

OLEHMBAHUA PE3YJIIBTATOB OCBOEHUA JUCIIUIIJIMHBI, XAPAKTE-
PU3YIOIUX OTAIIBI®OPMUPOBAHUA KOMIIETEHIIUN
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[Iponenypa oueHMBaHUs — NOPAIOK NEVCTBUN IPH IMMOATOTOBKE U POBEJACHUM aTTE-
CTALlMOHHBIX UCHBITAHUN U (POPMUPOBAHUU OLICHKHU.

[Ipouenypa mpomMeXKyTOYHONW aTTeCTally IIPOXOANUT B COOTBETCTBUHU ¢ [lonoxeHu-
€M 0 IIPOMEXKYTOUYHOM (pyOekHOI) aTTecTanuu 3HaHul ooydarornuxcs JAI'YHX.

ATTEeCTallMOHHBIE MCIIBITAHUS IPOBOJAATCS MpEnoiaBaTeieM (UiId KOMUCCUEH mpe-
nojaBareied — B Cily4ae MOIYJbHOM JAMCHUMIUIMHBI), BEAYLIUM JIEKIIMOHHBIE 3aHATHUS 10
JaHHOM y4yeOHOMY MpEeAMETY, WM IPENoAaBaTe/sIMU, BEAYIIUMHU IPaKTUYECKUE U J1abo-
paTopHbIe 3aHATHs (KpOME YCTHOrO 3K3aMeHa). [IpucyTcTBUE MOCTOPOHHUX JIUIl B XOJ€
MPOBEJCHUS aTTECTAllMOHHBIX MCIIBITAHUNA 0€3 pa3pelieHusi peKTopa WK MPOpeKTopa He
JoIycKaeTcsl (3a UCKIIoYEeHHEM PaOOTHUKOB YHHBEPCUTETA, BBIMOJHAIOMINX KOHTPOJIH-
pyronye GyHKIIUH B COOTBETCTBHH CO CBOMMH JOJHDKHOCTHBIMU OOsI3aHHOCTSIMH). B ciy-
Yyae OTCYTCTBHSI BEYIIErO MPENoiaBaTelisd aTTECTALMOHHBIE UCIIBITAHUS MPOBOASITCS Mpe-
M0/1aBaTEJIEM, Ha3HAYEHHBIM TMCbMEHHBIM PaclopshKEHUEM o Kadeape.

WMHBanmuapl 1 JIMLA ¢ OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3JJ0POBbS, UMEIOIINE Hapy-
LIEHUS] ONOPHO-IBUTATEIBHOTO aIllapaTa, JAOIYCKAITCS Ha aTTeCTallMOHHBIE MCIIBITaHMUS
B COIIPOBOKJEHUHU aCCUCTEHTOB-COIPOBOKIAOIINX.

Bo BpeMs aTTecTallMOHHBIX MCIBITAHUN OOYyYaroIIHecs: MOTYT IOJIb30BaThCs MPO-
IpaMMON JMCLMIUIMHBI, & TAKXKE C pa3pelleHus] IPEnoJaBaress ClipaBOYHOM U HOPMaTUB-
HOM JINTEpaTypoOil, HEIPOTPAMMHUPYEMBIMH KaJIbKYJIATOPaMHU.

Bpems moAroToBku OoTBETa HpHU cladye 3ayeTa/sK3aMeHa B YCTHOH (hopme JOIKHO
cocTaBisATh HEe MeHee 40 MHUHYT (MO KEIaHUIO0 00YyYarolErocs OTBET MOXET ObITh JO-
cpouHbiM). Bpems otBeTa — He 6osee 15 MUHYT.

[Ipu moAroTOBKE K YCTHOMY SK3aMEHY SK3aMEHYEMBI, KaKk MMPaBUJIO, BEJET 3alUCH
B JINCTE€ YCTHOI'O OTBETA, KOTOPHI 3aTeM (110 OKOHYaHHUH IK3aMEHa) CAAETCS SK3aMEHATO-
py.

[Ipu npoBeneHNN yCTHOTO 3K3aMEHa SK3aMEHalMOHHBIN No BEIOMpaeT caM 3K3aMe-
HYEMBIN B CIIy4ailHOM NOPSIAKE.

DK3aMeHaTOpy IPEIOCTABIISAETCS MPABO 33JaBaTh OOYUYAOLIUMCS JIONOJHUTEIbHbIE
BOITPOCHI B pAMKax MPOrpamMMbl JUCLHUIUIMHBI TEKYIIETO CEMECTPA, a TAKKE, IOMUMO TE€O-
PETUYECKUX BOMPOCOB, 1aBATh 3aJa4l, KOTOPHIE U3y4aAJIMCh HA TPAKTUYECKUX 3aHATHSIX.

OreHka pe3yJbTaTOB YCTHOTO aTTECTALlMOHHOTO MCHBITaHUS OOBSABISETCS 00yya-
IOIMMCSl B IEHB €ro NnpoBeAeHus. [Ipu npoBe1eHnH MMCbMEHHBIX aTTECTAlMOHHBIX HUCIIBI-
TaHWW WJIA KOMIBIOTEPHOTO TECTUPOBAHUS — B JICHb UX IIPOBENCHUS WIHM HE MO3JHEE CIIe-
IYIOIIEro paboyvero AHs MOocjae UX MPOBEACHHUS.

Pe3ynbTaThl BBINOJIHEHUS aTTECTAIMOHHBIX WCIBITAHUH, MPOBOJUMBIX B MHUCHMEH-
HOH opme, popMe UTOTOBOM KOHTPOJBLHON pabOThI MJIM KOMIIBIOTEPHOTO TECTUPOBAHMS,
JOJIKHBI OBITH OOBSBICHBI 00YYAIOLIMMCS U BBICTABJICHBI B 3a4ETHBIE KHU)KKU HE TO3/IHEE
CJIeIIOLIEro paboyero JHs Mociie X MPOBEICHUS.
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Jluer akryanuzanum (poHIA OLEHOYHBIX CPEICTB AUCIHUIIIUHBI

@®oH/T OLICHOYHBIX CPEJICTB AUCITUILIINHBI IEPECMOTPEH,

oOCy>KJIeH 1 0100peH Ha 3ace1aHnuu Kadenpsl

[IpoToxoun OT « » 20 r. Ne

3aB. kadenpoit

CDOHI[ OLCHOYHBIX CPCACTB JUCHUILJIMHBI IICPECMOTPCH,

o0CyXJIeH U 0I00peH Ha 3aceaHuu Kadepbl

[IpoTokoit ot « » 20 r. No

3aB. kadenpoit
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