MeToanuyeckue YKazaHus 1Jd1 BbIINIOJTHCHUSA 3aJlaHUH

1o Kypcy «TexHo10rusi KOHCTPYKIMOHHBIX MATEPUAJIOB)»



3amanue 1. Pacuer JUTOM 3arOTOBKH

1. Moaean, uX THNIBI M HA3HAYEHHE
[TonmyyeHre OTIMBOK OCYILIECTBISIETCS C IIOMOINBIO Pa30OBBIX,

MOJIYTIOCTOSTHHBIX W TOCTOSHHBIX (popM. HecmoTps Ha HekoTopoe
YMEHBIIICHUE YICITHHOTO Beca MPUMEHEHHUS Pa30BBIX MECUYAHBIX (HOpM,
OHH BCE €I1I€ MHUPOKO PACTPOCTPAHEHBI.

JInst M3rOTOBJICHUS TECYAHOW JIUTEHMHOW (OpMBI HEOOXOAUMO
UMETh MOJICTBHBI KOMIUIEKT, COCTOSIIMNA W3 MOJIENH, CTEP KHEBBIX
SIAKOB, MOJIENIM JIMTHUKOBOM CHUCTEMBI, MPUOBLICH, MOAMOACIbHBIX
wmT. Moaenu ciaykaT Ui IOJy4eHHsS OTTHCKA B JUTEHHON dopme.
Marepuanaom i MOACIEH W CTEP)KHEBBIX SAITUKOB B HHIWBUIYTHHOM
U MEJIKOCEpUMHOM MPOU3BOJICTBE B OOJBIIMHCTBE CIIy4aeB CIIyXKaT
JIpEeBECHHA, MHOTJIa TUIIC U IIEMEHT, a JJII MacCOBOI'0 MPOM3BOJICTBA —
ATFIOMUHHEBBIC CIUIABBI, IJTACTMACCHI, YYyTYHBI.

B 3aBUCUMOCTH OT CIOXKHOCTH ¥ KOH(UTYpallMK OTIUBKA MOJEIU
MOTYT OBITh IEIBHBIMH WU pa3beMHBIMU. HepazbeMHBIMHU (IICITHHBIMH )
HA3BIBAIOTCS TaKHWE MOJICTH, KOTOPhIE MOXKHO 3a)OpMOBaTh U LEITUKOM
U3BJICYb U3 (DOPMBI, TTOTYYHB TOJHBIH OTIICYaTOK HAPYKHOTO KOHTYpa.

Pa3beMHBIMU Ha3bIBAIOTCA TaKWE€ MOJEIH, KOTOPhIE HMEIOT IO
MJIOCKOCTH pa3zbeM. PazbeM 3HaunTENbHO 00sieryaet mpoiecc GOpMOBKH
B MApHBIX OIMOKaXx.

KoHcTpyKIms Moienu JoJIMHa 00SCIIeUNTh JISTKOCTh €€ U3BJICUCHUS
u3 popm. [ToBepXHOCTH MOJIENIH JOJKHA OBITH TJIAJIKOM, YHNCTOMU, YTOOBI
npu (HOpMOBKE K HEH He mpuiinnall (OPMOBOUHBIN COCTaB; MMPOYHOM, HE
U3MCHSATHCS B pa3Mepax, MPOTUBOCTOSATH BIMSHUIO BJIard (pOPMOBOYHOM
CMECH, B KOTOPOH MOJIeh HaXoauTcs B mepruon GopMoBKH. [[s 3TOTO
MOJACIA JIAKUPYIOT W  OKpaIllMBalOT B  ONPEACIICHHBIA  IIBET.
[ToBepxHOCTH MOJEIEH, KOTOPhIE COOTBETCTBYIOT TMOBEPXHOCTSAM
OTJINBOK, HE MOABEPTraloIIMMCS  MEXaHUYEeCKOU 00paboTke,
OKpAaIIMBAIOT JJI YyT'YHHOTO JIUThSI B KPACHBIN 1BET, JJIs1 CTAJILHOTO — B
CUHUM, JUISl [IBETHOTO — B KENThI. Pa3oBbie (popMBI M3TOTABIMBAIOT
IIPY TIOMOIIU JEPEBIHHBIX WU METAJUTMIECKUX MOJCIICH.



Puc. 1.1 U3rotoBneHne KOPOTKON YyT'yHHOU TPYOBI:
| — Tpy0a; Il — pazwemuas monens; |l — crepxueBoit sk, 1V — crepkens; V — cobpanHas
dopma; VI — roToBas OTIMBKa C TUTHUKOBOW CUCTEMOM; 1, 2 — BepXHSAS U HIDKHSISI OTIOKH; 3 —
CTepXeHb; 4 —yamia; 5 — cTosk; 6 — pedpa; 7 — BEeHTHJISIIUOHHBIN KaHaIT; 8 —
[IUIaKOYJIOBUTEND; 9 — MUTaTeNh



Ha puc. 1.1 noka3aHbl HEKOTOpPBIE ITAIbl W3TOTOBJICHUSA W3JIEIIHS
TUMA KOPOTKOW TpyObl JMTheM. BHJHO, 4YTO B 3aBUCUMOCTH OT
CJIO)KHOCTH TEOMETPUU M3JeNusl Kaxaas (popma MOXKET COCTOSITh W3
HECKOJIbKMX YacTel, MpUYEeM YUCJIO YacTed (opMbl ONpENeseTcss He
TOJBKO KOHCTPYKUHEH OTJIMBKM, HO M TMPHUHATOW TEXHOJIOTUEU
U3TOTOBJIEHUS (DOPMBI.

2. YKa3aHMsl U MOSICHEHUS K BHINMOJHEHUIO PA0OTHI

2.1. BbiOop MHUYM pazbemMa MoJiesd U (PopMbl

[Io KOHCTPYKTOPCKOMY 4YEpTeXYy JeTalld BHAYaJl€ CJIEAYET
OMPENETUTh IIJIOCKOCTh pazbeMa MOJAEId U (POPMBI U TIOJIOKEHUE
oTMBKU B (hopMme. Pazbem mMonenu JOJKEH COBIAIATh C IJIOCKOCTBIO
pazbeMa ¢opmel. Ha deprexe (puc. 1.2) KpacHbIM HBETOM
NPOBOJUTCH TOPU3OHTAJILHAS JIMHHUSA pa3dbeMa (GOpMbI, NpUYEM
CTPEJKAMHU, MEPHNEHIAUKYJISIPHBIMA K JITOH JIMHWH, MMOKA3BIBAKOT
M0JIO2KEeHHUE OTJIMBKH B popMme.
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Puc. 1.2. O603HaueHUE MITOCKOCTH pazbeMa (OpMBbI

VY cTpenku, mMoKa3bIBaloIIe BEpX MpHU 3aJIMBKE, CTaBUTCS OykBa B,
HU3 OTNUBKU — OykBa H. Cienyer y4YuThIBaTh, YTO K HHU3Y (HOPMBI
OTJIMBKA TMOJIy4aeTcsi Haumbojiee YHCTOM OT HEMETaJUIMYeCKUX
BKJIIOYeHUH. [103TOMY OTIMBKY >KelaTeabHO pacnojaraTh B OpMe Tak,
4TOOBI €€ MOBEPXHOCTH, MOJIBEPracMble MEXaHUYECKOW 00padoTKe, Ha
KOTOPBIX HE JOMYCKAalTCs JIMTEHHbIE NePEKThl, ObUIM B HUKHEU
noaydopme.

2.2. OnpeneneHue NpuIrycka Ha MEXaHMYECKYI0 00paboTKy
[Ipunyckn Ha MEXaHMYECKYyI0 OOpabOTKy Ha3HA4yalTCi B TOM



cilly4yae, Korja Ha KOHCTPYKTOPCKOM 4epTEeXe CTOUT 3HAK 0OpaOOTKH.
BenuunHa mnpumycka 3aBUCUT OT Tra0apuToB JETald, MapKu
MPUMEHSIEMOr0 MaTepualia U CHOCOOOB U3TOTOBJICHUS.

[Ipunyckun Ha MexaHu4ecKyr oOpa0oTky HazHavarotcs o ['OCTy
(mpmi. 1, 2, 3) B 3aBUCMMOCTH OT HAWOOJBIIUX Tra0apUTHOIO U
HOMUHAQJIBHOTO pa3sMEpoB M OT Mapku Marepuana otriauBku. [lon
HOMHUHAJBLHBIMUA pa3MepaMyd TOHMMAIOT HauOOJIbIIEe PACCTOSHUE
MEXK]ly TPOTUBOIOJIOKHBIMU 00padaThIBAEMbIMU TMMOBEPXHOCTSIMU HWJIU
pacctosiHue OT 0a30BOM MOBEPXHOCTH WM OCH JI0 0OpabaThiBaeMOi
MTOBEPXHOCTH.

[Ipunyck, ykazanusiii B ['OCTe, maerca Ha Tpu ctopoHsl. [Ipumyck
HAa BEPXHIOD YacTh OTJIMBKU JaceTcs OoJbllle, 4eM Ha OOKOBYIO H
HIDKHIOIO YacCTH, TaK KaK 3Ta MOBEPXHOCTh OTJIMBKH 3alOJIHIETCA B
MOCJIEAHIOI OYepPEeah U MOXKET OBITh 3arpsi3HEHa HEMETaUIMYECKUMU
BKJIFOUEHUSIMH U IIIJIAKOM.

I'pannua npunyckoB Ha MeXaHM4YECKYH 00padOTKY 00BOAMTCS
KPACHBIM IIBETOM M IITPUXYETCH B IJIOCKOCTH pa3pe3a AeTAJIu MO
yriiom 45° Pa3Mmepbl OTJIIMBKM YKa3bIBAIOTCS B CKOOKax psaOM C
pazMepaMH JIeTaju.

2.3. Onpenenenrie GOPMOBOUHBIX YKIOHOB

J71st TOTO 4TOOBI JIerye MOKHO OBLIIO M3BJIEKATh MOAENb U3 (DOPMBI,
BEPTUKAIBHBIC CTEHKH MOJICNIU JIeTIA0TCSl HAKJIOHHBIMH. PaznnuaroT Tpu
Tuna (GOPMOBOYHBIX YKJIOHOB (puc. 1.3). «IOC», «ILIIOC-MUHYCY,
«MHUHYCY.

Tumn I (+) Tun II (£) Tun III (-)

Puc. 1.3. Tunbl HOpMOBOUHBIX YKIIOHOB
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DopMOBOYHBIE YKJIOHBI OMpenessaoTcs nmo Tabmune npui. 4. Ha
HeoOpabaThiBaeMble MOBEPXHOCTH OObIYHO 3amaroTcs ykJaoHsl || u Il
TUIIOB, Ha 0OpabatbiBaembie — | Tuna. BenuunHa ykiIOHOB 3aBHCUT OT
croco0O0B MPOU3BOJICTBA, MaTEpHUaIa MOJICIH.

2.4. Pacuer ranrenen

["anrenmn (puc. 4) HEOOXOAUMO BBOJHMTH MEKJY CTCHKAMH OTJIMBKH
— MEpPICHAUKYJIIPHBIMA WM HMEIOIIUMH HEKOTOPBIM YIOJ MEXITy
coOo1.

Puc. 1.4. ConpsbxkeHre Mexay CTCHKaMU B OTJIMBKE

DTa He0OXOIUMOCTh BbI3BaHA TEM, UTO MPHU OXJAKICHUHN METAJJIa B
(¢bopMe BO3HHMKAIOT 3HAYUTEIbHBIC BHYTPEHHUE HANPSKEHUS! B MECTax
CONPSIKEHHUSI, UYTO MOKET BBI3BaTh 00Opa3oBaHWE TPEILIUH, KPOME TOTO,
rajiTei MPeAOTBpallaloT 00pa30BaHUE YCAJOYHBIX pakoOBUH. Pamuyc
raiirenu R paccunteiBaeTcs 1o popmyiie

rie A u B — pa3Mmepbl TOJIIUHBI COMPATAEMBIX ITOBEPXHOCTEH,
1 1
OTHOCSILIUECS K OTIIUBKE; Z*** = — KO3 (UITMEHTHI, YUYUTHIBAIOLINE YTOJ

MEXIYy TOBEPXHOCTSMH, OCTPBIM yrosl TmpeAmnoyiaraetT  OOJbIINN
KO3 (HUITHEHT.



2.5. Pacuet 4epHOBOTO Beca OTJIMBKHU

YepHOBBIM BECOM Ha3bIBAC€TCS BEC OTJIMBKU C MPUITYCKAaMU Ha
MEXaHMYECKYI0 00paboTKy, YKJIOHOM, rantensmu. Jlis pacuera
YEepHOBOTO BeCa OTJIMBKU  CIIOXHOM  KOH(PUTYpallud  OTJIMBKA
pa3OuBaeTCs Ha dJIEMEHTapHbIe 00BEMBI, BEC KaXKIOTO 3JIEMEHTapHOTO
o0beMa pacCUMTHIBACTCS OTIEIBHO, a 3aTeéM BeC BCEX OO0OBEMOB
CyMMHUPYETCS.

Hwxe npuBeneHbl HEKOTOPBIE JaHHBIE, KOTOPbIE HEOOXOAMMBI JIJIs
BBITIOJTHECHUS PAOOTHI:

. 3
Marepuan ILrorHocts 3p 10%, Benuuuna ycanku, %
KI/M
Cranp 7,8...7,9 1,5...2
Cepblii UyTYH 6,8...7,4 1
JlaTyHnb, 6poH3a 8,3...8,9 1,0...1,5
AJIOMHHHCBHIC 2,5..2,7 1,0...1,5
CIUIABEI

2.6. Pacuet pazMepoB MoeNH

[Ipu pacuere pa3MepoB MOJEIM HEOOXOIUMO YYECTh YCaIKy
(CBOMCTBO METAJVIOB M CIUIABOB YMEHBIIIATHCS B 00bEME U B JTUHEUHBIX
pa3sMepax MpH 3aTBEpACBAHUM M OXJAXICHWH). Paszmepsl Momaenu
JOJKHBI OBITh YBEJIWYCHBI HA BEJIMYUHY YCAJKHU.

Cranp umeet ycaaky 1,5...2,0 %.

Ceppwrit uyryH — 1,0 %.

[Bernrie craBel — 1,0...1,5 %.

[Ipumep pacuera. B ornuBke pasmep poimxeH ObITh 150 MM,
Marepuan oTnuBKkM — cepblid 4yryH. Ha Mozmenu 3ToT pasMmep HOJKEH
ObITh yBen4eH Ha 1,0 %, T. e.

150-1
100

+ 150 = 151,5 mm.




[Ipy BBINOJHEHUHU MOJECIEN HCHOJb3YETCSA CHEHUAIIbHBIA METP,
IIEHA JICJICHUSI KOTOPOro OOJIbIIIE YeM y OOBIYHOTO METpa Ha BEIUYUHY
ycanku (umerores ycagodnbie MeTpol 1 %; 1,25 %; 1,3 %; 2,0 % u 1. 1.).

[Tpumep:

Ha ueptexe neranu (puc. 5) mokasaHbl BCe HEOOXOIUMBIE pa3MeEpPhbI
1 0003Ha4YECHUS TOBEPXHOCTH, TPEOYIOIIEeH MEXaHUUYECKON 00pabOTKHU.

Hy>XHO MONyYHTh TaKyr ACTalb JIMTHEM W3 I[BETHOI'O METajlia C
MOMOIIbIO JIEPEBAHHOM Mojenu pydHoud QopmoBkoi. Ha puc. 6
MOKa3aHbl MOJIENb U CTEPIKEHB IS TIOJTYYCHUS TIPEJIOKEHHON JETaH.

Jlis  ompeneneHus pa3sMEpOB  MOJEIH HEOOXOJMMO CHadvasa
OTIPENICTUTh pa3MEePhl JTUTOM 3arOTOBKHM 0€3 ydeTa YKIOHOB M TaJITEIICH.
Pasmepnl JIMTOM 3aroTOBKH OMNPEIEISAIOTCS € TMOMOIIBIO TaOJiuIl, B
KOTOPBIX 3aJaHbl BEIMYMHBI IMPUITYCKOB Ha MEXaHUYECKYH 00paboOTKy

(mpwmu. 1, 2, 3).

o
§ \/Rz 40
N \/Rz 80

Puc. 1.5. Ocku3 neranu

K BHenmHUM pa3Mepam | 1 D BenmnIuHBI PUITYCKOB TPHUOABIISIOT, U3
BHYTPEHHUX pa3MepoB O BEIMYUHBI TPUITYCKOB BBIYUTAIOT. PazMepsr
MOJIEJIN ONPENEISIOTCS W3 pa3MEpOB OTIUBKA C YYETOM YCaIKH
Marepuaa.

Pa3mepbl I D d
Jerainp 120 80 40
OtnuBKa 126 86 34




Mopens 127,27 86,87 34,34
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Puc. 1.6. Dcku3 MOJENU U CTEPHKHS

Crnenyer ckaszaTh, U4TO yCaJKy HEOOXOJMMO CUUTaTh OT pa3Mepa
(GOopMBI, B KOTOPYIO 3alIMBAETCS METAILI, T. €. OT pa3Mepa MOJIENH, TaK
KaK pa3Mepbl MOJCIHM U ONpeAcistoT pasmepsl (opmbl. Huke
MPUBEJCHBI pA3MEPHI OTJIIMBKUA U MOJEHU 3aJJaHHOM JETAIIH.

3. Coaep:xaHue oTyeTa

1. YepTex ncxomaHol aetanu (COriacHO CBOEro BapruaHTa).

2. Ueptexk netanu c pa3paOOTaHHOM JIMTEMHOM TexHosoruen (Ha
yepTeke yKazaTh JIMHUIO pa3beMa, HAHECTHU YKJIOHBI U yKa3aThb UX
BEJIMUMHY, HAHECTH W PACCUMTATh rajTeNid, HAHECTU U PACCUUTATH
IIPUITYCKH HA MEXaHUYECKYI0 00pabOoTKYy).

3. Pacuer pa3MepoB MOJIENIH C YUYETOM YCaJIKU.

4. Pacuer Beca OTJIMBKH.



3aganue 2. MeToa JIUCTOBOH IHITAMIIOBKH

1. OcHOBHBIE ONEPANMH JUCTOBOH ITAMIIOBKH
Xo0/1Hast TUCTOBAs MITAMIIOBKa — CIIOCOO M3TOTOBJICHUS TUIOCKUX
U OOBEMHBIX TOHKOCTEHHBIX HW3JI€IMHA U3 JUCTOB, MOJOC WU JIEHT C
NOMOIIIbI0 IITAMIIOB Ha Impeccax Wik 0e3 UuX IPUMEHEHHUs
(becipeccoBast  mitammnoBka).  OHa  XapaKTEepU3YeTCS  BBICOKOU
MPOU3BOAUTEILHOCTBIO, CTA0MJIBHOCTBIO KAayecTBa M  TOYHOCTH,
OOJIBIITION SKOHOMUEH MeTaia, HU3KOU ce0eCTOMMOCTRIO
W3TOTOBJISIEMBIX M3EINI M BO3MOXKHOCTBIO TIOJTHOM aBTOMATH3alIUH.
OCHOBHBIMH ~ OTIEpallMSIMH  JIUCTOBOM  INTAMIIOBKH  SIBJISTFOTCS
pa3nenuTenbHbIe u (bopMOU3MEHSIIOLIKE. B pe3yibTaTe
pa3leNUTENbHbIX ONEpalii OJHA YacTh 3aroTOBKU OTAENSIETCS OT
JIpYTroil Mo 3aJaHHOMY KOHTYPY.
K paznenurenbHbIM onieparusM OTHOCSTCS:
a) OTpe3Ka — OTAEIEHUE OJHON YacTH 3arOTOBKHM OTHOCHUTEIBHO
JPYToM M0 HE3aMKHYTOMY KOHTYPY;
0) BbIpyOKa — OT/ICJICHHE OJHOM YacCTH 3arOTOBKU OTHOCHUTEIIBHO
JPYTo# 10 3aMKHYTOMY BHEIITHEMY KOHTYPY;
B) MpOOMBKa — 00pa30BaHKE B 3aTOTOBKE CKBO3HBIX OTBEPCTHUH.
B pe3ynbrare QopmousMeHsONMX onepauuii aedpopmupyemas
4acTh 3arOTOBKH U3MEHSIET CBOU (DOPMBI U pa3MEPHI.
K popMounszmeHnsonmm onepanusiMm OTHOCST:

a) THOKy — TMpEeBpaIllEHUE TIUIOCKOM 3aroTOBKM B HW30THYTOE
U3JIEIIHE;

0) BBITSDKKY — TMIpPEBpaIlleHUe IIJIOCKOM 3aroTOBKM B IOJbIE
U3JIeINs;

B) IPaBKY — BBIIPABICHUE HEPOBHON NOBEPXHOCTU W3ACIIHS

MEXIy POBHBIMH M (DACOHHBIMU ITOBEPXHOCTSIMH BEpXHEH H
HIKHEH YacTeM ITaMIIOB;
r) OTOOPTOBKY — oOpa3oBaHWe OOpTa 10 BHYTPEHHEMY WU
Hapy>KHOMY KOHTYPY JIUICTOBOM 3aTrOTOBKH.
B nipui. 5-8 npuBenensl Hanboiee pacupoCTpaHEHHbBIE MaTepHUalbl,
MPUMEHSEMBbIC I XOJIOJHOM JIMCTOBOM INTAaMIOBKH, a TaKXke HX
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MEXAHUYECKHE CBOMCTBA.

2. PacueT 3aroToBKM JJis1 THOKHU
Jlns pacuera JJIMHBI 3aroTOBKM (pa3BepTKH), oOecrnednBaronien

MOJIy4EHHUE MOCie THOKHU JAeTalId 3aJaHHBIX Pa3MEPOB, HEOOXOAUMO:

a) pa30MThL KOHTYp IITammyemoi jAeTanu (Ha OOKOBOM
MPOEKIIMU) Ha DJIEMEHTHI, MPEACTABISAIONINE COOON MpsIMBbIC
OTPE3KU U OTPE3KH, SIBIAIOIINECS YACTHIO OKPY>KHOCTH;

0) onpeAeIUTh TMOJIOKEHUE HEUTPAJIBHOIO CJOS IO TOJIIIUHE
netanu (Cimoi, KOTOPBIN COXpaHSET CBOIO JJIMHY HEU3MEHHOMN
1ocJie THOKH);

B) IPOCYMMHUPOBATh [IJIMHY MPSIMOJIMHEWHBIX OTPE3KOB 0e€3
U3MEHEHUS, a JJIMHbl KPUBOJMHENHBIX YYACTKOB — C YYETOM
neopmarun  mMaTepualia M COOTBETCTBEHHOTO CMEIICHUS
HEUTPAJIIBHOIO CJIOS.

JlmuHa pa3BepTKHU 3ar0TOBKU Ompesensercs mo hopmyiie:

L3 = ll + l2+ +l1’l + ll.|]1+ +ll|.’n,

rae L, — IauHa 3aroToBKM 110 THOKHU, MM; [y + [, +...+ [, — niouHa
NpsSIMBIX YYacTKOB H3rubaeMoi aertanu, mwm; Wy +...+ [, — nouHa
WU30THYTBIX YIaCTKOB, MM.

['mbka mMCcTOBOrO Marepmana TpPEACTaBIIeT CcoOOM Mmpolecc

yIOPYromiacTU4ecKon jaedopMaliviv, MpOTEKAIome pa3IndyHO ¢ 00eux
CTOpOH M3rudaemMoil 3aroroBku. C BHYTPEHHEUW CTOpPOHBI 30HBI cruda
PacCIIOI0KEHBI CKaThIe BOJIOKHA, C HAPY>KHOU — PaCTSIHYTHIE.

Mexay pacTSHYTBIMH U CKaThIMH BOJIOKHAMH (CJIOSIMU) MeETajia
HaXOJIUTCS HeHTpalbHbId cioii OO (puc. 1), KOTOpBIHA, HmpeTepreBas
u3rud, HE M3MEHSET CBOEW NepBOHayadbHOW MiMHBL. HelTpanbHbIN
cioii mpu I/ S > 5 coBnagaeT co CpeAHCH O TONIIUHE CCUCHUH JTUHUCH
OO wsrubaeMoli 3arotoBkd, a mpu ¢ / S < 5 B 3aBUCHMOCTH OT
BEJIMYHMHBI OTHOIICHHMS I / S cMelaeTcss B CTOPOHY MAajoro paamyca

(puc. 2.1).
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Puc. 2.1

JlmuHa HEUTpaTbHOW JTUHUM U30THYTHIX YYAaCTKOB MPHU yTJIe U3THda
(B paguaHax) ompezensiercs mo ¢popmye:

Yy
LTI L ()
B namem cnywyae u3ru0 ocyumectBisiercs Ha yron ¥ = 90°,
CJIEIOBATEIIbHO,
T
Lyg = P

Pannyc HeHTpadbHOro CJlOSI TpPU HW3TMOE TPSMOYTOJIbLHBIN
3arOTOBOK:

P=Fr+XS,

rie ' — BHYTPEHHUM paauyc THOKH, MM; X — KO3(ppuIMEHT
CMEIICHUS HEUTPaJIbHOTO ¢J10s (IpHIL. 5); S — TOJIIMHA 3aTOTOBKH, MM.

[Tocne mpoBeaeHUs pacyeTOB CJIeNIaTh ICKU3 PA3BEPTKU JICTAIH C
IIPOCTAHOBKOM pa3MepoB.
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O1ieHKa BO3MOKHOCTH UCIIOJIL30BaHUS UCXOHOTO MaTepuaia Jjs
MOJy4YCHUS HEOOXO0IUMO JeTallu

[Tpu 00paboTKe METAJLJIOB JTABJICHUEM HEO00XO0ANMO
pPEeABAPUTEIBHO CPABHUTh MAaKCUMAIbHYIO JedopMalnio, KOTOPYIO
UCIIBITBIBAET MAaTepHall, C 3aMacoM €ro IUlacTUYHOCTH. [loHSATHO, YTO
ecnu  aedopmaius MaTepualia MPEBBICUT €ro IIACTUYHOCTh, TO
MaTepuaj MepenieT B 001acTh XPYMKOTO pa3pyLIeHUs] U OCYIICCTBUTH
3alyMaHHYI0 TEXHOJOTHYECKYIO OIepannuio o0paboTKOW JaBlIeHUEM
HEBO3MOXHO.

OneHKy BeTUYUHBI AepopMaliiu MPOU3BOAAT Kak sl oOjacTei
CKaTHsl, TaK U JjIsl 00J1acTel pacTsyKEHHUS.

Hedopmarius onpeaensieTcss U3BeCTHON (HopMyJIOn:

§ =2100 %,
Lo

rne AL — abcomoTtHas nedopmanus; Lo — nmuHa Marepuana 1o
nedopmanumu.

Benuunny Ly ais THOKM B 30HE KPHUBOJUHEHHOTO y4acTKa MOYKHO
onpenenuts no Qopmyne (1), a adcomornyro aedopmamuio AC no
dbopmynam:

JUIsl 00JIacTE CKATHUS:

ACer = k(0 =)

IJ1s1 00J1aCTEe paCTsIKEHMUS:

_ v
ACp—E(T‘I'S—p).

Takum oOpazom, Jerko oreHuBaeTcs aedopmarus B 00JacTH

cXKaTusi
o —T

100 % )

6C>K =

U B 00J1aCTU paCTSIKEHUS

5, = %100 %. (3)

p

ITocne npoBeneHus pacyeroB 1o Gopmynam (2) u (3) He0OX0AUMO
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CPaBHUTh BEJIMYMHBI TMOJYYEHHBIX JedopMaluid ¢  BEIUYUHOU
OTHOCUTEIBLHON JieopMallud HMCXOJAHOTO MaTepuajga U OLECHUTh
BO3MOXKHOCTh ~ 3TOTO  Marepuaiga  JUid  HPOBEACHUS  TAKOU
TEXHOJIOTUYECKOM OIEpaIvH.

[Tpumep:

PaccmoTpuM nansbie 11t matepuana bp. b-2:

S, A, h, r, R, a, Mapka

MM MM MM MM MM MM Marepuala

4,0 80 70 4,0 20 15 bp. b-2

Onpenenum paanyc HEUTPaIbHOTO CJIOS:
p=4+0,42-4=5,68.

OneHuM jaedopMaIuio cxatus 1mo popmyie (2)

Sre = %100% —29,6%

1 neopmanuio pacTsbkeHus mo Gopmyie (3)

5 _4+4-568
P~ 568

100%=40,9%

CpaBHUM TIOTy4YeHHBIE JAedopmaliiu ¢ JIOMyCTUMOM JIedopmariueit
Osom OMpenensieMolt o dopmyne (4). M3 xapakrepucTuk Marepuania 3a
JOMYCTUMYIO JeopMalnuio pacTsbDKeHUs TpUHUMaeM AedopMaliuio,
COOTBETCTBYIOIYI0 MAKCUMaJIbHOMY CY>KEHUIO \y B IIEHKE B MOMEHT
paspbiBa oOpasila MpHU UCIBITAHUM Ha pacTsikeHue. Toraa, y4uThIBas
U3BECTHYIO CBS3b MEXIy AchopMariueil pacTsiKeHUsS B HalpaBiICHUU
JEUCTBUS CHIIBI U CY)KEHHEM 00pa3iia, MOKHO 3aIliCaTh:

o, =y Il-wy), (4)
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rae Fo — HavanpHas mIoaak MonepeyHoro ceueHus oopasua; Fy, —
KOHEYHas IJI0IIaab 00pa3iia mociie pa3pbiBa B 30HE MICHKH.

Packpou marepuana

[Ion packpoem wmarepuana CileayeT IIOHUMATh OIPEICIICHUE
pa3sMepoB 3aroTOBKM (TOJIOCHI, JIMCTA, JICHThI), a TAKXKE€ B3aUMHOIO
PAacCoOJIOKEHNS HA HEW IITaMITyEMbIX U3JICIIHH.

[lon panMOHAIBHBIM PACKPOEM IMOJIPA3yMEBACTCSA TAKOW PACKPOMH,
KOTOPBIM MPU JAHHBIX YCJIOBHSX IMPOU3BOJICTBA IMO3BOJIIET MOIYYUThH
3aroTOBKY (pa3BepTKy) € MHUHHUMAIbHO BO3MOXKHBIM  pPacxoioM
Marepuaa.

JluctoBoM Marepuan il XOJIOJHOM INTAMIOBKH IOCTABIISIETCS H
WCIOJIB3YETC B BHJE IIOJOC, JUCTOB, JEHT. B Hacrosiiee Bpems
HAMETWJIACh TEHJICHIUS K MPEUMYIIECTBEHHOMY HCIIOJb30BAaHUIO TPH
XOJIOJHOM IITAMIIOBKE JIEHTHI U PYJIOHHOTO METaljla. JTO MO3BOJISET 32
CYET CHHUXEHHUS KOHIIEBBIX OTXOJOB TMOBBICUTH  KOA(PUIIMEHT
UCIIOJIb30BAHMS METalljla MPHU IITAaMIIOBKE, 00Jier4yaeT MeXaHW3aluu U
aBTOMAaTH3aIUU IITaMIIOBOYHBIX Omepanui, MOBBIIIAET
MPOM3BOJIUTEILHOCTh IITamMIioBKkH. Tak, Ha BA3e oxomo 70 %
TAMITYEMbBIX U3IEIUNA MPOU3BOAUTCS U3 JIEHTHI U PYJIOHHOTO METAILIA.
Pasmepsl nuctoB M JeHT craHgapTuzupoBanbl (mpui. 10). Bwibop
ONTUMAJIBHBIX pa3MepoB (IIMpPUHA — JUISl JIEHT W PYJIOHHOTO METALIA,
IIMpUHA U JJIMHA — JJIs1 JJUCTOB) MPOW3BOJIUTCS U KKJAOW AETalld U3
COOOpaXeHUsl X PACKPOS C HAMMEHBIIUMH OTXOJAAMHU.

15



HII/IpI/IHa IMEPEMBbIIYCK MCKAY BBIPC3aAHHBIMHU 3dI'OTOBKAMHW 3dBUCHUT
I'JIaBHBIM o6pa30M OoT KOH(I)I/IF ypaluun ACTalid, €€ pasMEpoOB, TOJIIIHWHbI

m2

L3

O C 3O
O C 3O
O C 3O

ml

A 4
A

a

6

Puc. 2.2. Cnnoco0 pacmosio’keHus 3aroTOBKU Ha MOJI0CEe

3arOTOBKM M MECXAaHHUYECKHUX CBOMCTB Marcpualia.

BeNMYMHA TiepeMbIuek (puc. 2.2) BoiOupaercsa mo npwi. 11. Haubonee
oOIMM SIBISIETCA Clydail BbIOOpa pa3MepoB W pacKpos JIHMCTa s
IITAMIIOBKH MEJIKUX JIeTajeH, TaK KaK B 3TOM CIIydae JIUCT MPUXOIUTCS
IpeABApPUTEIHFHO pacKpanBaTh Ha MOJIOCHL. B03MOXHBI TpH BapHWaHTa
packposi aucta Ha moJsiochl (puc. 2.3). PannoHanbHBIM packpoul JucTa
JOJDKEeH 00ecriednBaTh MUHUMAJIbHBIE OTXObI KaK MPH Pe3Ke JINCTa Ha

MOJIOCHI, TaK U MPHU BBIPYOKE 3ar0TOBOK U3 MOJIOC.

Ln

Ly

MuaumanpHas

Ln

<

P

=

E=R

=B

Iy

E=

EI=)

E=n)

oy}
([c=0]|[oc=0]|[c =0]
w

¢

Puc. 2.3. Packpoii 1ucTa Ha MOJIOCHI:

B

A 4

a — MPOJIOIBHBIN; O — TTONEePEeYHbIN; B — KOMOUMHUPOBAHHBIN
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OKOHOMUYHOCTh  pAaCKposi JucCTa (JEHThI) XapaKTepHU3yeTcs
KO(DPUIIMEHTOM HCIOAB30BaHUsI MaTepualia, PaBHBIM OTHOIICHUIO
VCTIOJIb3YEMOM TUIOIIA/IH JIUCTA, BBIPAKEHHOMN B MPOLIEHTAX

NF
=—10029
N BLj %,

rie N — uwucino paeransei (3aroToBOK), BBIPE3ae€MbIX M3 JIMCTA

(;terTnl); F — akTHdeckas maomanas aeTanu (3aroTOBKH), MM (Mz), 3a
BBIYETOM OTBEPCTUM, €CIA TMOCIEIHUE HE HCHOJNb3YIOTCA IS
HITAMIIOBKH JPYrux naetaneil; B — mmpuna nucra (JieHTh), MM; L; —
JUTMHA JTUCTA (JICHTHI), MM.

[Ipu packpoe nucTa Ha NOJOCHl CIEAYET PYKOBOACTBOBATHCS
CJIEYIOIIMMHA OCHOBHBIMU MPABUJIAMM:

1. Ilpu  paBHbIX KOX(hPUIIMEHTAX WCIOJIL30BAaHUS  MaTepuala
nenecoo0pa3Hel MpoOU3BOAUTH MPOJOJIBHBIA PacKpoM, T. K. MpHU
3TOM COKpPAILAETCs YUCIIO PE3OB.

2. XKenaTtenpHO pacmoiaraTh JeTaH OONBIICH CTOPOHOW TOTEPEK
MOJOCHI. DTO COKPAIIAET YHCIO PE30B, YMEHBIIACT BEIUYUHY
[IOJIa4YM MPU IITAMIIOBKE, & TAKXKE CHUKAECT MOTEPU HA KOHIIEBBIC
OTXOJBI.

3. Ilpu packpoe wmaTepuiall U3 JEHTHl ONpPENENAECTCS Ha OJHY
3arOoTOBKY.

Omnpenenenre NOTPEOHOTO YCUIIUSA JIJI BRIPYOKH HAPYKHOTO
KOHTYpa ¥ MPOOUBKU OTBEPCTUMN

Texnonornueckass omnepainusi BbIPYOKHM 3aroTOBKH 10 KOHTYPY
JIeTaad ¢ OJHOBPEMEHHOW TMPOOMBKOW OTBEPCTHIl OCHOBaHAa Ha
OTIIETICHWHU OJIHOM YacTh MaTepuana OT Apyroil. Ycuiaue BBIpYOKH
ompeaesieTcs mo Gpopmyie:

P = LSoe,K,
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rie L, — cymmaphHas jiHa JMHUU pe3a 1O Hapy>KHOMY KOHTYpY
(mepuMeTpy), MM, BKIIOYas OTBEPCTHS, €CIM OHHU NPOOMBAIOTCS
OJIHOBPEMEHHO C BBIPYOKOH 3aroTOBKH; S — TOJIIIMHA MaTepuasia, MM;
Gcp — COIPOTHBIIEHUE MaTepuaja Cpesy, kre/mm”; K — K03 UIUEHT,
YUUTBHIBAIOIIMIA U3HOC peXyImMx KkpoMok (K =1,2, ..., 1,25).

OnpeneneHue NOTPEOHOr0 yCUIIUS A1 THOKHU JeTallu

Ycunue THOKM ompeAenseTcss U3 PaBEHCTBA  M3THOAIONINX
MOMEHTOB M BHYTPEHHHUX CHJI B HM3rubaemMoil 3arotroBke. BriOupaem
KOHCTPYKIIMIO INTamra, B KOTOPOM OCYIIECTBIISETCS HM3TrM0 IUIOCKOU
3arOTOBKU C KaJIMOpOBKOW (Kak Ha Iuiakare). B aTom ciydae ycuiue
ruOKM  OMpeAeNseTcs He CTOJIbKO TMpOIlecCOM U3Tuba, CKOJIBKO
MPOIIECCOM KaJTHMOpPOBKH, TPEOYIOUIUM 3HAYUTEIBHOTO [aBJICHUS U
MPAKTUYECKH 3aBUCSIIMM OT PETYJIUPOBKM BEIUYMHBI X0Ja TMOJI3yHA U
OT OTKJIOHEHHUM MaTepuaia no toamuHe. @opmyna 11t TpUOIMKEHHOTO
OTIpeICTICHUS YCUIIUS THOKU ¢ KAIIMOPOBKOM UMEET BHU/I:

P = pF,

2 :
rne p — JaBlieHue KamuOpoB (mpaBkw), krc/mMm” (mpwi 8); F —
IUTONIA/h TOPU3OHTAIBLHON TMPOCKIMH KaIHMOPYyeMOW 3aroTOBKH (TIOT
2
MIyaHCOHOM), MM,

BriOop Tumna u ycunus npecca

[Ipu BBIOOpPE THMA M YCHJIHMS Mpecca MCXOMAT U3 CICAYIONIUX
COOOpaKECHUM:

1. Ycunure, pa3BUBaeMoOe IMPECCOM, TOHKHO COOTBETCTBOBATH
YCHIINIO, TpeOyeMOMy [JIs INTAaMIOBKH, WM OJKaiiieMy
OoJbIIeMy yerInio (rpui. 12).

2. Tunm nmnpecca © BelIMYMHA XOJa IOJIBYHA  JOJIKHBI
COOTBETCTBOBATh TEXHOJIOIMUECKOMN OIEPaIIHH.

3. 3akpbiTas BBICOTa TIpecca JOJDKHA COOTBETCTBOBAThH
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No Ok wWDNE

3aKPBITOM BBICOTE IITaMIIA WU JOJKHA OBITH OOJIBIIIE HETO.

4, ["abGapuThl CTOJIa M MOJI3yHA IMpecca JIOIKHBI 00ecrneyrnBaTh
BO3MOKHOCTb YCTAHOBKH W 3aKPEIUICHUS IITaMIIA.

S. Uuciao XoI0B Tmpecca JOMKHO O0EClneuuBaTh JOCTATOUYHO
BBICOKYIO MPOU3BOIUTEILHOCTD IITAMIIOBKH.

6. B 3aBucummoctH OT poma pabOTBI  JOMKHBI  OBITh
PEAYCMOTPEHBI CIIEIUATIBbHbBIE YCTPOUCTBA U MPUCTIOCOOICHHUS.

7. Y1006cTBO M 0€30MaCHOCTh OOCTYKMBAaHUS Mpecca JOJLKHBI
COOTBETCTBOBATh TEXHHUKE O€30TIaCHOCTH.

Copep:xkanue oruera

DCKH3 JIETaNu C Pa3MEpPAMU.

DCKU3 pa3BEepPTKH C pa3MEpPaMH.

DCKU3 pacKpos JUCTa Ha MOJIOCHI.

DCKU3 pacoIoKeHUs IeTaId Ha MOJIOCE.

Pacuer ko3(ppuninenTa ucnoib30BaHUs MaTepUaia.
Pacuer noTpeOHOro ycuius ajis THOKH JIeTalu.
TexHuueckas XxapakTepUCTHKA BBIOPAaHHOTO THUIIA Mpecca.
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3amanue 3. Touenue

1. Heab padoTbI
O3HaKOMUTBCSI C BHJAAMH TOKApHOHW 00pabOTKH, HAYyUYUTHCS

COCTaBIIATh TEXHOJOTHIO TOYCHHUS M Ha3HAYaTh PEKHUMBI pPE3aHMS,
IIPHUOOPECTH HABBIKM B IIOATOTOBKE TOKApPHO-BHHTOPE3HOI'O0 CTaHKa K
padore.

2. KpaTkue TeopeTnueckue cBeieHUs
Touenue (TokapHas 00paboTka) — omepauus 00pabOTKU

MaT€pUAJIOB PE3aHUEM TMOCPEACTBOM CHSTHS CTPYXKH IMPU TMOMOIIU
pPE3IOB C HAPY)XHBIX U BHYTPEHHUX MOBEPXHOCTEH TeN BpallCHHS, a
TaKXe€ CHOUPaAIbHBIX M BUHTOBBIX JeTajiel. TodeHHe XapaKTepHu3yeTcs
BpalllaTeJIbHBIM JIBUKEHHEM 3arOTOBKHU (TJJABHOE JBUKEHUE PE3aHUs
Dr) u mocTymaTeNbHBIM JABM)KCHHEM peslia (JBrokeHue monpadu DS),
MPOJOJBbHBIM WM TOnepedyHbIM. OCHOBHBIM MHCTPYMEHTOM TOKApHOU
00palbOTKHU SIBISETCS TOKapHBIM pesel. PaboTa Takoro WHCTPYMEHTa
OCHOBaHa Ha MCIOJIb30BAHUM peXyllero kiuHa. KiuH, cocTosmuii u3
JIBYX TOBEPXHOCTEH, CXOMSIIUXCS B OCTPYIO KPOMKY (TJIaBHAsl pexKyIas
KpOMKa), TIEPEMEIIAsICh OTHOCUTEIBHO 3arOTOBKH, IJIACTUYECKHU
neopMHUpyeT U pa3pyllaeT MOBEPXHOCTHBIN CJIOW Ha MIIyOMHY pe3aHusl,
MpPEBpAIIAs €T0 B CTPYKKY.

Hanbonee pacnpocTpaHeHHbIE BHJbI TOUCHHS TOKa3aHbl Ha PHC.

3.1.
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Puc. 3.1. OcHOBHBIE BUJIBI TOUCHUS:

a — 00TaunBaHUE MPOXOTHOE MPSIMBIM PE31oM; O — 00TaYMBaHUE MTPOXOAHOE OTOTHYTHIM
pe3noM; B — 00TauMBaHKE YIIOPHOE; T — 00TaunBaHue Ghacku; I — MOAPE3aHUE TOPIAa OTOTHYTHIM
pe3LoM; € — Mope3aHre TopLa IPSIMbIM PE3LOM; )K — OTPE3aHue U MOApe3aHrne KaHaBKH; 3 —
(acoHHOe 00TaunMBaHKE; U — paCTaYUBaHUE MPOXOAHOIO OTBEPCTHS; K — pacTauuBaHUE
YIOPHOE; 1T — pacTaunBaHue Gacku
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2.1. PexomMeHnaanuy 1mo BbINOJHEHHMIO 3CKHU3a J1€TAJIHA

1. DcKu3 BRIOIHSIOT B MMPOM3BOILHOM MacITaoe.
2. Ha acku3e MNpoCTaBIsSIOT pa3Mephbl, COOTBETCTBYIOIIHME pa3zMepam
3aJaHHOU JETaJIH.

2.2. PexoMeHaauMu M0 pa3padoTKe TEXHOJIOTHYECKOr0 mpouecca
B YCJIOBUAX MEJKOCEPUHHOI0 IPOU3BOACTBA

TexHomornueckuii mporecc MNPEACTABISIIOT IO 3aJaHHOW (opme
(ta6:a. 3.1) ¢ cobmroaeHrEeM MOCISA0BATEILHOCTH IIEPEX0IOB.
3arotoBKy (IPYTOK WM TpyOy) JIMHOW, COOTBETCTBYIOIICH
COPTAMEHTY, 10 BO3MO>XHOCTH MOMEIIAIOT B OTBEPCTUE IITUHIEISA
U 3aKpEIvISIOT B aTpoHe cTaHka. Ha scku3ax mepexonoB yCIOBHO
MOKa3bIBAIOT KPETUICHUE 3arOTOBKH.

JleTanb 00pabaThIBAIOT C OJHON YCTAHOBKH.

Ha »sckuzax oOpabOTKM TMOKA3bIBAIOT HAaNpaBJEHUS TIJIABHOTO
JBIKCHHS PE3aHUsI M ABYDKCHUSI TI0/TaUd, a TAKXKE MECTa KPETICHHUS
3arOTOBKH.

[TonoxeHne MHCTPYMEHTA TIOKA3bIBAIOT B KOHIIE 00pa0OTKH TaHHOU
TTOBEPXHOCTH.

Ha scku3ax o0pabOTKH MPOCTABIISIOT TOJIBKO T€ pa3Mephl, KOTOPHIC
MIOJTYYalOT MPH BBITTOTHEHUHN JAHHOTO Mepexo/ia.

Ha nepBom mepexojnie o6pabaTeiBatOT 6a30BBIM TOPEIl, OT KOTOPOTO
OTKJIQJBIBAIOT  pa3Mephl IPH  BBINOJHECHUH  IOCIEIYIOIINX
IEPEX0I0B.

Ha mocnennem nepexojie mpou3BOIAT OTPE3aHUE HA JITTUHE ST,
[TopsimoK BBIMOTHEHUS OMEpauii TOKEH OBITh TaKuM, YTOOBI
3aroTOBKA COXpaHsJIa MaKCUMAJbHYIO JKECTKOCTh 10 OKOHYAHUS
00paboTKH.
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Jlerans — BTynKa
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3. HazHa4yeHne pe:xMMOB pe3aHusi IPH 00TAYNBAHUU

Pexxnmbl pe3anusa i1 3aJdHHBIX  MATCpUAJIOB  ACTAJIM U
HHCTPYMCHTA HA3HAYAIOT B CJ'IGI[YIOHIGI\/JI MHOCJIACAOBATCIBbHOCTH.

1) ycTaHaBIMBAIOT IIIyOUHY PE3aHMS:
d,—d,
2
rone d; — mumamerp oOpaOarbiBaeMOil moBepxHocTH; O, — mmamerp

t =

00pabOTaHHOW MOBEPXHOCTH.
Ilpumeuanue. Ilpu OONBIINX MNPHUIYCKaX HA OOpPabOOTKYy TOYEHHE
IIPOM3BOJISAT B HECKOJIBKO ITPOXO/IOB,;
2) BBIOMPAIOT MPEABAPUTEIBHYIO MOoJady Ha o000poT Sy s
3aJJaHHOM IITyOWHBI pe3aHMs M HaMeTpa 3aroToBKH (Tadn. 3.2);

Tabmuna 3.2

[Togaun Sy (MM) IpY YEPHOBOM OOTAUMBAHWU KOHCTPYKIITMOHHBIX
YTJIEPOJUCTHIX U JISTUPOBAHHBIX CTAJIEH pe3liaMu 13 ObICTPOpEKyIIeH

CTaJIn
Ceuenmue pesna, | JlmameTp 3aroTOBKH, I'myOuna pe3anus, MM
MM MM 3 5 8
20 0,3..0,4 — —
40 0,4.05 | 0,3..0,4 —
16 x 25 60 0,5.0,7 | 0,4.06 | 0,3..05
100 0,6.09 | 0,5..0,7 | 0,5..0,6
400 09.1,2 | 0,7..1,0 | 0,6..0,8
20 0,3.0,4 — —
25 x 25 40 0,4.05 | 0,3..0,4 -
60 0,5.0,7 | 0,5..0,7 | 0,4..05
20 x 30 100 0,8.1,0 | 0,7..0,9 | 0,5..0,7
600 1,2.14 | 1,0.1,2 | 0,8..1,0

3) BEIOMPAIOT TIPEABAPHUTEIBHYIO CKOPOCTh TJIABHOTO JBWKCHHUS
pe3anus Vo 11 3aJJaHHOM TIIyOMHBI pe3aHus U IpeABapUTEIbHOM
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nogauu (ta6m. 3.3);

Tabnuia 3.3

CxopocTy pe3anus (M -MuH *) IPU YEPHOBOM 00TaYMBaHUN
KOHCTPYKIIMOHHBIX MaTEPHAJIOB U3 YIIESPOJAUCTON CTaIN Pe3laMu U3
OBICTpPOPEKYIIEH CTaIn

['myOuna ITogaua Sy, Mm

pe3aHus, MM 0,3 0,5 0,6 0,8 1,0 1,2 1,5
3 56 40 36 30 26 — -
4 52 38 33 28 24 21 -
6 47 34 30 25 21 19 16
8 — 31 28 23 20 18 15
10 — — 26 22 19 17 14
12 — — — 21 18 16 14

4) HaxXOAAT MONPABOYHBIN KO3 duimeHT K,, Ha CKOPOCThH TIIABHOTO
JNBIDKEHUS pPE3aHMs, YUYUTHIBAIOIIMA Marepuan jaertainu (Tald.

3.4).
Tabmnura 3.4

[TortpaBouHble KO3 (PUIUEHTHI HA CKOPOCTh PE3aHUs I PA3HBIX

MaTepHUaIOB
o3, Mlla
Matepuan 450— 600 810- 940-
510 52-5%0 700 710-800 930 1070

Crainnb
yraepoauctas 10, 2,20 1,67 1,28 1,00 0,77 0,59
20, 30, 40, 50

Cranps xpomucras

10X, 20X, 30X 174 | 134 | 102 | 080 | 062 | 047

Cranp 1,36 1,06 0,86 0,70 0,56 0,44
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KaporpoyHas
35XTC, 30 XI'C

5) BBIYHCISIOT PacCUETHYIO CKOPOCTh TJIABHOTO JBW)KCHUS PE3aHUS
IS 3aJaHHOTO MaTeprana:

V,=V,

KM,

6) BBIYUCIIAIOT PACYCTHYIO HaCTOTY BpalICHHUA:

V1000
n——W
P 7r-d1 ’

rae d; — qruamerp o6padaThIBAEMOM TTOBEPXHOCTH, MM.

7) BBIOMpAIOT JIEHCTBHUTEIBbHYIO, OJMKANIIYI0 MEHBIIYI0 YacTOTY
BpallleHus N, 1151 KOPOOKH CKOPOCTEH JaHHOTO CTaHKa,

8) BBIYHCIAIOT JACHCTBUTEIBHYIO CKOPOCTh TJIABHOTO JIBVKCHHSI
pe3aHus:

_ﬂ'dlnp ]

Vo= 1000 °

9) BRIOMpAIOT ACHCTBHUTEIBHYIO, ONMKANIIYI0 MEHBIIYIO ITOAauy S
JIJ1s1 KOPOOKM moJay CTaHKa.

10) mosryuyeHHBIE TaHHBIE CBOJAT B TAOJIHILY:

CxopocTb
['myOuna Yacrora
[Ipunyck, Ilomaya | TJIABHOIO
Pexxumel pe3anus pe3aHus BpallCHUS
MM S, MM IBIKCHUSA 1
t, MM 1 N, MUH
V, M - MuH
[IpenBapurenbHbIe
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PacuetHrnIe

JIeiICTBUTEIBbHBIE

Ilpumevanus:

1. Ilpu o00paboTKe APYrux MaTepHayioB TaOJMYHBIC 3HAYCHUS
YMHOXHTh Ha MONMPABOYHbIN Ko duimeHT (tadm. 4).

2. CxopocTu pe3aHus AaHbl I CTOMKOCTH pesna 60 MuH.

Copep:xkanue oruera

1. BBbINOJHUTH 3CKU3 JIETAIA COTJIACHO CBOEMY BApUAHTY.

2. Pa3paboTaTh TEXHOJOTUYECKUH MPOIECC MOJYYCHHUS ITOW JeTaiu
U3 TIPyTKa ceUeHUEM 0.,

3. BpIMoMHUTE 3CKU3BI IEPEX0A0B (MOI00HO TOMY, KaK MOKa3aHO Ha
puc. 2).

4. OmnpenenuTs PEKUMbBI pe3aHUsl 1JIsI HAPYKHOTO 00TaUMBaHUS.

27




3ananne 4. CBapka

1. Hean padoThl
O3HakKOMUTBCSI C TapaMeTpaMu peXUMa U TEXHUKOU CBapKH
CTaJIbHBIX U3JIEJINI TOKPBITHIM 3JIEKTPOJIOM.

2. O01ue TeopeTHYECKUE CBEIEHUS 10 CBapKe

2.1. CymnocTth ciocoba

[Ipy py4yHOl JYroBOM CBAapKE MOKPBITBIMH METAINIMYECKUMHU
ANEKTPOJAMH CBAPOYHAS Jyra FOPUT C 3JIEKTPOJa Ha U3/IENINE, OTLIABIISSA
KPOMKHM CBapHBaE€MOI'0 HW3JENIUS M PACIUIABIISISL META 3JIEKTPOJIHOTO
CTEpKHS W TOKpbiTHe J3nekTtpona (puc. 4.1). Kpucramnuzamus
OCHOBHOIO MeETajlla M MeTalla 3JIEKTPOJHOIO CTEpkKHS oOpasyer
CBAPHOM IIOB.

ICKITPOOHBIL CIMEOXEHE

eKIMPOTHOE NOKDLITILE
/ Aan/iu 31eKmpocHozo Memania

/ (bapoyras dyza

/ :

/ / PacnnaberHsiy Memam
/

/| Memann wba

Unax

W 0 // \

Puc. 4.1. Cxema cBapKky MOKPBITBIM METATUTMYECKUM 3JIEKTPOIOM

DIEeKTPOA COCTOUT M3 DJICKTPOJHOTO CTEPXKHS U DJIEKTPOJHOTO
nOKpbITUS (pUC. 4.1). DIEKTPOAHBIN CTEPHKEHDb — CBAPOYHAS MMPOBOJIOKA,
XUMHYECKUM COCTaB KOTOPOH JOJDKeH ObITh Haubojee ONM3KUM K
COCTaBy OCHOBHOTO METaJljla, B MPOTUBHOM CJIydyae MEXaHUYECKUE
XapaKTePUCTUKU CBapHOTO COCTMHECHUS MOTYT OBITH
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HEYI0BJIETBOPUTEIbHBIMU. DneKTpoaHOoE MOKPBITHE —
MHOTOKOMITOHEHTHAss CMECh METa/NIOB U WX OKCHIOB, KOTOpas
HEOOXOIUMO Il 3allUThl CBAPOYHOM Iyr'M W METaula CBapOYHOM
BaHHBI OT Bo3zaeicTBUs aTMocdephl. [1o GyHKIIMOHANBHBIM TTPU3HAKAM
BBIJICJISIIOT KOMIIOHEHTBI 3JIEKTPOAHOTO MOKPBITHS:
1) razoo0Opasyromrue:

® 3alIUTHBIN Ta3;

® VOHU3UPYIOLINM Ia3;

2) 11aK000pa3yroIIne (must busznaeckoi U30JIALIUU
pacIIaBJICHHOT'O METajllla OT aKTUBHBIX T'a30B aTMOC(HEPHOTO
BO3/1yXa):

® PACKUCIIUTENH;

® paUHUPYIOIINE DJIEMEHTHI;
® JICTUPYIOIIUE DIEMEHTHI,

® CBS3YIOIIHNE;

® TUIACTU(DUKATOPHI.

2.2. IlogroToBka u3ienus K CBapke

CBapuBacMble KPOMKH HEOOXOAWMO 3aYHCTHUTh OT OKAJIMHBI H
pPKaBYMHBI, OO0C3KUPUTh, TPH HEOOXOIUMOCTH pa3AeiiaTh KpPOMKH.
Pa3nenka KpoMOK TMPOBOAMTCS B ClOydasxX, Korja TOJIIIMHA
CBApUBACMBIX M3JCIMI MPEBBIIAET 3—5 MM, B ATHX CIy4asxX IOJHOE
NpOIUIaBJICHHE MeTa/uila 0e3 pas3JeiaHHBIX KPOMOK CTaHOBHUTCS
3aTPYIHATEIIHHBIM.
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CBapo4HaA BaHHa
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Puc. 4.2. Buna cBapHOro IiBa B HONEPEUYHOM pa3pe3e

2.3. Bujpl pa3aenku KpoMoK

CyIIecTBYIOT 4YEThIpE OCHOBHBIX BHJA pa3ACIKH KPOMOK IIOJ
cBapky: V-o0pa3usbiii, Y-oOpa3ubiidi, X-00pa3usiii, 1 U-o06pa3Hbiii (puc.
4.3). Yame Bcero mpoBoauTcsi Y-oOpasHasi pazfiefika KpOMOK, HO MpHU
JTAHHOM BHJIC Pa3JIEIKH KPOMOK IIOCJ€ CBAapKH BO3HUKAIOT OOJIBIIHE
ocTatouyHble AedopManuu, MOITOMY B psAe CilIydaeB IeJaecooOpa3Ho
NpUMEHSITh X-00pasHyro pas3fenky. B o0coObix ciydasx, Korja
CYIIECTBYET IOBBINIEHHOE TpeOOBaHWE K KadeCTBY CBAapHOIrO IIIBa,
npuMensiercst U-obpa3Hast pazjenka.

N

0/

e A

| (

2/

Puc. 4.3. Buasl pa3aeinku KpoMoOK:
a — V-o0pa3nas; 0 — X-o6pa3Hasi; B — Y-o0pa3Has; r — U-oOpa3Has
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2.4. 3axxuranve cBapOYHOM TyTU

3axkuranve (Bo30yKAEHNE) MPOU3BOIUTCS NBYyMs criocobamu (puc.
4).

[Ipu mepBoM cmoco0e 2JIeKTPOJ MEPHEHIUKYISIPHO TMOJABOIAT K
MECTy HaJayia CBapKH U MMOCJIE CPABHUTEIBLHO JIETKOTO MPUKOCHOBEHUS K
U3JICJINIO0 OTBOJSAT BBEpPX Ha pacctosiHue 3...5 mM (puc. 4.4, a). Bropoii
croco0 HaroMHWHAET Tpollecc 3axuranus crnuuku (puc. 4.4, 6). Ilpu
OOpbhIBE JyrH €€ TOBTOPHOE 3a)KUTaHUE OCYIIECTBIISIETCS BIEpEan
KpaTepa Ha OCHOBHOM METaJlJIe ¢ BO3BPATOM K HaIlJIaBICHHOMY METaJlTy
JUISL BBIBOJIa HA TOBEPXHOCTh 3arps3HEHUN, CKONMHUBIIHUXCS B KpaTepe.
[Tocne aToro cBapKy BeayT B HY’)KHOM HampaBJICHUH.

—

MedneHuo

a

l.i,-j. [N
)

o)

Puc. 4.4. Cxema 3akUranus CBApO4HOMN AyTH

2.5. TlonoxxeHune u nepeMeIeHne dIeKTpojia IPU CBApKe

[lonoxxeHue SIEKTpoJa 3aBUCUT OT TOJIOKEHUS IIBa B
npocTpaHcTBe. PasiaudaroT ciaeayrommue mojokeHus mBoB (puc. 4.5):
HUXKHEE, BEPTUKAIBHOE W TOPU3OHTAIIbHOE Ha  BEPTUKAIHHOU
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IJIOCKOCTH, TMOTOJIOYHOE. (CBapKy BEpPTHKAJbHBIX IIBOB MOXHO
BBINOJIHATh CBEPXY BHHM3 W CHU3Y BBepX. lIpu cBapke B HWKHEM
MOJIOKEHUU JJIEKTPOJ HMEET HAKIOH OT BEPTHUKAIM B CTOPOHY

HaIlpaBJICHUA CBAPKH.

=

-
S
-~
-~
-~
-~
=
Ny |
~H
Ny
N
R
Nl
|
N
)

Puc. 4.5. Cxembl cBapku

a— BepTI/IKaJ'IBHIﬂﬁ CBCPXY BHU3; 0— BepTHKaHBHBIﬁ CHHU3Y BBCPX, B

— HU)KHUH I1OB.

2.6. THuIpl CBapHBIX COCTMHCHUN
Cy1iecTByeT YeThIpE THIIA CBAPHBIX COCTUHCHUM:
1) CTBIKOBOE COCIUHCHHE — CBApPHOE COCIUHCHHE JIBYX BJICMCHTOB,

OPUMBIKAIOMIMX APYr K APYry TOPLIOBBIMU TMOBEPXHOCTSIMHU U
pPACIlOJIO)KEHHBIX B OJHOW IUIOCKOCTM WJIM Ha  OJHOM
noBepxHocT (puc. 4.6). IIoBepXHOCTU 3JIEMEHTOB MOTYT OBIThH
HECKOJIBKO CMEUIEHBI TPU COEAUHEHUH JINCTOB Pa3HOM TOIIIMHBI
(cm. puc. 4.6, 0);

ec} €
o ;Hé | | L
% = OPeHb 6a g t

a) 6) 6)
Puc. 4.6. CTBIKOBBIE COETMHEHUSI
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2) yII0BOE COCIUHEHHE — CBApHOE COCIWHEHUE JBYX JJIEMEHTOB,
PaCIOIOKECHHBIX IO/ YTJIOM U CBAPCHHBIX B MECTE MPUMBIKAHHSI
ux kpaeB (puc. 4.7).

o K

a) 6) )
Puc. 4.7. YrioBble cOeTUHEHU .
k — kaTeT mBa

3) TaBpOBOE COEAMHEHUE — CBAPHOE COCIMHEHUE, B KOTOPOM TOPEII
OJIHOTO 3JIEMEHTA MPUMBIKAET MO/ YTJIOM U MIPUBApEeH K OOKOBOM
TIOBEPXHOCTH JIPYroro sjieMenta (puc. 4.8).

r\-

K

4

L Z S

?
& o
Kopens wea

a) )

Puc. 4.8. TaBpoBBIe cCOeTMHEHUS

4) HaxJIECTOYHOE COCJIMHEHUE — CBApHOE COCIWHEHHE, B KOTOPOM
CBAapEHHBIE AJIEMEHTHI PACHOJI0KEHBl MapaJlIEIbHO U YaCTUYHO
nepekpeiBaloT Apyr apyra (puc. 4.9, a, 0). OrcyrcTBHE
OMACHOCTH TMPOKOTOB TIPU CBapke o0jerdyaer NpUMEHEHUE
BBICOKOITPOU3BOJUTEIbHBIX PEXUMOB CBapku. lIpumeHeHue
HaXJECTOYHBIX COEJUHEHUN oOJierdyaeT cOOPKY M CBApKy IIBOB,
BBITNIOJIHSIEMBIX IPU MOHTaK€ KOHCTPYKIMH (MOHTaXXHBIX IIIBOB).

5) TOpIIOBOE COCJAMHEHHE — CBApHOE COCIUHCHHE, B KOTOPOM

33



OOKOBBIE MIOBEPXHOCTH CBAPECHHBIX AJIEMEHTOB MPUMBIKAIOT IPYT
K pyry (puc. 9, e).

——5 ‘&

a) 0) 6)

Puc. 4.9. Haxnecrounsie (a, 0) U TOPIIOBOE COETUHEHUS (B)

2.7. ITopsimoK BBIMIOJIHEHUS 1IIBOB

B 3aBHCMMOCTH OT JJIMHBI paziauyaroT mBbkl KopoTkue (250...300
MM) — CcBapka Bejnercsi Ha npoxoj (puc. 4.10, a); cpennue (350...1000
MM) — CBapkKa BeCTCS OT cepeauHbl K kpasm (puc. 4.10, 0); miuHHBIC
(6omee 1000 mM) — cBapka 0OpaTHOCTyIHEHYAThHIM criocooom (puc. 4.10,
B). B 3aBucMMOCTM OT pa3MepoOB CEUEHHUS IIIBBI BBITIOJIHSIIOT
OJHOMIPOXOAHBIMHU,  WIM  OAHOCHOMHBIMU  (puc.  4.11,  a);
MHorocioneiMu (puc. 4.11, 6); muorompoxogueiMu (puc. 4.11, B).
OnHompoxo/iHasi CBapKa MPOU3BOAUTEIbRHA U SKOHOMUYHA, HO METaJLI
IBa HEJOCTATOYHO TIUIACTUYEH BCJEACTBHE YBEIMYECHUS 30HBI
neperpesa. B ciiyyae MHOTOCIIOMHOW CBAapKW Ka)bI HUKEIICHKAIIUN
BAJIUK MPOXOJIUT TEPMOOOPAOOTKY MPU HAJIOKEHUM CIICIYIOIIETO IIIBa,
YTO TO3BOJISIET MOJIy4aTh W3MEIBLYEHHYIO CTPYKTYpy MeTajjia IBa H,
COOTBETCTBEHHO, MOBBIINICHHBIE MEXaHWYECKME CBOWCTBA IlIBA U
CBAPOYHOT'O COCIMHEHUSI.
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o 300 _ - 4o 1000
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Puc. 4.10. BeimosHeHHe 11IBa B 3aBUCUMOCTH OT €0 JUIUHEL:
a — KOPOTKH; O — CpEIHHI; B — JUTMHHBIN

a) 0)

Puc. 4.11. Cxema cBapHOro IIBa:
a — OJTHOCJIOMHBIN; O — MHOT'OCJIOMHBIN; B — MHOTOMPOXO IHBIN

PacnionoxkeHue cioeB Mpu MHOTOCIOMHOW CBapke ObIBaeT Tpex
BHJIOB: TIOCJIE/IOBATEIBHOE HAJOKEHUE Ka)KJIOr0 CJOS MO BCEHM JJIMHE
mBa (puc. 4.11, a), HanoKeHUE «KacKagHbIM» criocooom (puc. 4.11, 0) u
HaJ0)KeHUe crocooom «ropkm» (puc. 4.11, B). O6a nocineaHux cnocoda
NPUMEHSIIOT TIPU CBAapKe MeETallJla 3HAYUTEIbHON TOJIIUHBI (CBBIIIE
20...25 mm).

[Ipy BBIMOJIHEHUHU MHOTOCJIOWHBIX IIBOB 0COO0E€ BHUMAHHE CIEAYET
YAENATh KAYECTBEHHOMY BBINOJHEHUIO IEPBOrO CJIOS B KOpPHE IIBA.
[IpoBap KopHS 1IBa ONpEEseT MPOYHOCTh BCEr0 MHOTOCJIOMHOTO 1IBA.
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2.8. JleheKThl CBapHBIX COSTUHEHUN

Cornmacio T'OCT 23055-7/8 pna coeauHEHWH, BBIIOJHECHHBIX
CBapKOH IJIaBJICHUEM, BO3MOXKHO 00pa30BaHUE IECTU BUJOB Je(PEKTOB:

— mopuctocTth mBa (puc. 4.14): chepuueckas, kKaHanbHas, LEb
nop, rpyInia mnop, JuHeHas (mpoTsKEHHas );

— INIJAKOBBIE HM MeETaUIMUeCKWe BKIoYeHUs (puc. 4.14)
pa3ENAIOTCS HA NUIAK KOMIIAKTHBIM, WIJIaK JIMHEWHBIM,
METAITNYECKUE BKIIFOUEHUS, IOBEPXHOCTHBIE BKIKOUCHHS;

— HecCIUIaBjeHue: Mo Kpomkam (puc. 4.14) u Mexay closaMu
MHOI'OCJIOMHOTO IIBQ;

— HeMpoBap B KOPHE OJIHOCTOPOHHErO IBa 0e€3 Mojape3a U C
MOAPE3OM, JIBYXCTOPOHHETO IIBA, MEXKCIOWHBIA HEIPOBAp
MHOI'OCJIOMHOTI'O I1IBQ;

— TPEUIUHBI: MTONEPEYHbIE U MPOJIOJIbHBIE;

— nedektsl popmel mBa (puc. 4.12, 4.13): upe3aMmepHbIi TPOBaAp
KOpHSI (MPOXKOT, MPOTEK), HEPOBHOCTH (HAIUIBIBBI, BMATHHBI U
Tp.), MOJIpe3bl, HECOBIAICHUE KPOMOK U T. TI.

Bce st nedexThl yXyamaroT MEXaHMYECKHE CBOMCTBAa CBAapHBIX
COCAMHEHHUI U, CJEJ0BATEIbHO, PA0OTOCIIOCOOHOCTh KOHCTPYKIIUH.
YacTp W3 HHUX, TakWe€ KakK HapyXHas TMOPUCTOCTb W HapYy>KHbIC
BKJIIOUCHUS, TMPOKOTH, HEIJIOTHOCTA IIBa, TMOAPE3bl, BMSITHUHBI,
HEJIOCTaTOYHBIE pa3Mephl IIBOB M YCUJICHUH, JT0JKHA OBITh HUCTIpaBJIeHA
HEMEJICHHO MpH OOHApPYXEHWHM CHUJIaMU CBapIIUKa, IOIMYCTUBIIETO
nedext. HenpoBappl, BHyTPEHHIOIO TTIOPUCTOCTD, BKJIFOUEHHUS, HAIUIBIBBI,
pe3KHe MepexoAbl U YPE3MEPHYIO BBIMYKIOCTh, IPyOYyI0 UelIyHYaTOCTh
MOXHO HCHOPABUTH TOJIBKO IyTeM BBIPYOKM WM BBIIUTM(OBKU
ne(pEeKTHBIX MECT C MOCJICAYIOIIEeH 3aBapKoi, €ClIh 3TO TPeOyeTCs.

Ocoboe  BHHUMaHWE  CIEAyeT  YACIUTh  MOPEAYNPEKICHUIO
HEMPOBapoOB, KOTOpbIe O00pa3yloTcss Npu HempaBUJIbHOM  (opme
pa3/IeNIKi CTHIKOBOTO IIIBA, CIWIIKOM OOJIHIIIOM MPUTYIJICHUH U MaJioM
3a30p€ WM BCIEICTBUE IUIOXOM OYHMCTKM KOpHS IIBa IMeEpen
BBITIOJTHEHUEM TMOJIBAPOYHOTO BajMKa, a TAaKKe OOpaTHOro IBa MpU
JIByXCTOPOHHEW CBapKe.
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Hanbonee omacHbl W HEIOMYCTUMBI TPEIIWHBI BCEX BHUIOB, MPH
0OHapyXKEHHH KOTOPBIX CBApHOE COCJAMHECHHE OpaKyeTrcss WIH XKe
MOJIJICKUT HMCIpaBieHuto. McmpaBieHue BO3MOXKHO IIpU  HAIUMYUU
CIMHUYHBIX TPEIIMH, a CBapHOE COCJUHEHHE C MHOXKECTBEHHBIMU
TPEIIMHAMM UCTIPABJICHUIO HE MOJIJICIKUT.

6) 6)

”

v

Puc. 4.12. Jledextsl hopMbI 1 pa3MepoB 1IBa:
a — HETIOJTHOMEPHOCTH 11IBa; O — HEPAaBHOMEPHOCTH IIUPUHBI
CTBIKOBOTO I11Ba; B — HEPAaBHOMEPHOCTH I10 JUTMHE KaTeTa YIJIOBOIO IIIBa;
h — TpeOyemast BrICOTa yCHIICHUS IIIBA.

7) 7)

-

Puc. 4.13. HapyxHble ne(eKThI B IIBaX:
a — CTBIKOBBIX; O — YIJI0BbIX; | — HamIbIB; 2 — MOJpE3
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1

Puc. 4.14. JledeKTbl MaKpOCTPYKTYpPHI B IIBaX:
a — CTBIKOBBIX; O — YIJIOBBIX; B — HaXJIECTOUHBIX; | — HEmpoBap; 2 —
TPEIIUHBI; 3 — OPHI; 4 — IUIAKOBBIC BKIOYEHUS

2.9. TexHonorus 3aBapKu TPELIUH

3aBapka (PEMOHT) TpEIIMH O€3 COOTBETCTBYIOIIEH IMOJATOTOBKHU
MOXET BbI3BATh WX MIHOBEHHOE pAaCIpOCTPAHEHUE Jaxe Mpu
HE3HAYUTENbHBIX Harpy3kax M CHWXKEHUM Temmeparypsl. [losTomy
MOATOTOBKY KPOMOK TOJ CBapKy MU HaJIO0KEHUE CBApPHBIX IIBOB IMpHU
3aBapKe pPYYHOM JyrOBOM CBAPKOW TMPOBOJSIT B COOTBETCTBUU C
tpeboBanusimu 'OCT 5264 u 'OCT 11534.

[lepen pasmenkoit HEOOXOAMMO TIIATEIHPHO OCMOTPEThH TPEIIUHY,
TOYHO OMNPENCIUTh €€ KOHIbI (TpaHullbl  TPEHIMHBI  XOPOIIO
MPOSIBIISIIOTCA TIPY HAarpeBe WX ra3oBOM ropesikou 1o temneparypsl 100
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—150 °C), HakepHUTH UX, 3aTE€M 3aCBEPJIUTH CBEpJIOM auamerpom 6—10
MM, a IIpH TOJIIMHE AeTanu 6oaee 100—125 MM — cBepioM auamMeTpoM
20-25 wmm. CBepiicHHE BBIMOJHATH TaK, YTOOBI LEHTP OTBEPCTUS
COBIAJa] C KOHIIOM TPEUTWHBI WU ObUT Ha 3—5 MM Jmajblie TPEITUHBI.
Jlnst  mydinero mpoBapa OTBEPCTHS B KOHIIE TPEIIMHBI  CIEAYET
pa33eHkoBaTh Ha 1/2—1/3 Tommuubl CcTeHKH. HECKBO3HBIC TpPEIIMHBI
HEOOXOUMO pa3/eNibiBaTh Ha TIIYOMHY, MPEBBIIAIONIYI0 TIIYOMHY HX
3aJIeraHysl HE MEHEE YEM Ha 3 MM.

2.10. Onpenenenre pexKUMOB CBapKHU

Jlnst  moydeHHs KadyeCTBEHHOTO CBApHOrO IIBA HEOOXOIMMO
NPaBUJIBLHO BBIOpaTh PEKHUM CBapKH, OMPEICIIeMbId JTHAMETPOM
JIEKTPOJIa, BEIMYMHOM CBApOYHOTO TOKAa W JUIMHOW Ayru. Jnametp
AJIEKTPOJIa BBHIOMPAIOT B 3aBUCHMOCTH OT TOJIIIMHBI METajla W TUIMA
cBapHOTO coeAuHeHus. [Ipy 3TOM UCTIONB3YIOT CIEaYIONUE JaHHBIE:

Tabnua 4.1

BBI60p AUAMCTpa JJICKTPOAA IMPU CTBIKOBBIX COCANHCHUAX

TommuHa MeTaniaa, MM 0,5 1-2 2-5 5-10 | cBpime 10

JuameTtp snekrpoaa, mm | 1,5 2-25 254 |4-6 4-8

Tabnmma 4.2
Br100p arameTpa 3JIeKTpoa MpU YriOBBIX U TABPOBBIX
COCIMHEHHUSIX
KareT mBa, MM 3 4-5 6-9
JluameTp aiexTpoaa, MM 3 4 5

BenmnunHa cBapOYHOIO TOKAa 3aBUCHUT OT TOJIIWHBI CBApPUBAECMOTO
MeTalljla, TUIA COCAUWHCHMS, CKOPOCTH CBapKH, TIOJIOKCHHS IBa B
IIPOCTPAHCTBE, TOIIIMHBI M BHIA ITOKPBITHS 3JICKTPO/Ia, €ro JuaMeTpa u
padoueil JJIMHBI.

Cuity cCBapOYHOI0 TOKa ONPEETAIOT Mo popMmyie
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o, = 7d, - j / 4,

rae d, — auamerp 3JeKTpoja (IJIEKTPOJHOTO CTEPIKHS), MM; | —
JoTycKaemas MJIOTHOCTh TOKa, A/MM".

[I1oTHOCT, TOKAa — OJHA W3 OCHOBHBIX XapaKTCPUCTHK
3JIEKTPUYECKOT'0 TOKA; PaBHA JICKTPUUCCKOMY 3apsiiy, MEPEHOCHMOMY
B 1 ¢ yepe3 eAMHMYHYIO IIOMIAAKY, HEPICHANKYIAPHYIO HAIPaBICHUIO
TOKa.

Tab6maumna 4.3

3Ha4YECHUS JOIMYCKAEMOM INIOTHOCTH TOKA B AJIEKTPO/IE

Jlonyckaemasi INIOTHOCTh TOKA | B DJICKTPO/IC,
2
Bun mokpeitus A/MM® ipu raMerpe daekTpoaa d,, Mm

3 4 5 6

PynHo-kucmoe,

14-20 11,5-16 |10-13,5 |9,5-12,5
PYTHIIOBOE

dTopucto-
KaJIbLIUEBOE

13-18,5 |10-145 |9-125 8,5-12

[Ipy mpUOIMKEHHBIX BBIUYMCICHUSX BEJIUYMHA CBApPOYHOTO TOKa
MOKET OBITH OIpeJIesieHa T10 clieayolie hopMyJe:

| = kd,
rne | — cBapounblii Tok, A; d — nmamerp anekTpoma, Mm; K —

KO3 UIIMEHT NMPONOPIUOHAIBHOCTH, paBHBIN 45—-60 A/MM npu pydyHOU
CBapKE CTaJbHBIMHU MOKPBITHIMU 3JIEKTPOIAMHU.

40



Ipuioxkenne 1

IIpunycku HA MeXaHM4YECKYI0 00pa0d0TKY CTAJbHBIX OTJIMBOK || Ki1acca

HanOonpmmii [Tonoxenune HomuHnanbHbIM pazMep, MM
I‘a6apI/ITHI>II\/’I pa3Mep ITOBCPXHOCTH 260 800 1250 2000 3150 5000
HeTanm, MM npu samusxe | 10 1201 120-260 155y | 1950 | 2000 | 3150 | 5000 | 5300

o1 O
Cspime 120 go 260 332?6% 2 2
Cprime 260 10 500 }BI‘:II;X o g ; g
Caeime 500 110 800 }Blfg‘%K Z) 2 2 170
Caeime 800 110 1250 }Bligx o 2 3 170 180 191
Caeie 1250 110 2000 }BI‘:II;X cox 3 170 180 181 192 193
Caeire 2000 710 3150 }BI‘;IF;X Cox 170 181 181 192 13 13 ”
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IIpunoxenue 2

IIpunycku Ha MeXaHN4YeCKYI0 00pad0TKY OTJIMBOK U3 ceporo 4yyryHna |l kiacca rounoctu

ra;:pa;ﬁ?;u;fmp ng(;ggf;:;; HoMHHAaBHBIN pa3Mep, MM
TIeTany, MM [PH 3aJIMBKE Jo 50 50...120 | 120...260 | 260...500 | 500...800

Ao 120 ET/II;?GSOK g,g
Cabiie 120 no 260 Eif:@K gg gg 4518
Cabie 260 1o 500 EI?II:((SOK g:g 2:8 2:2 g:g
Comes00 0800 BT - S
Comie 800 701250 P o 50 0 s S5
Cabiue 1250 go 2000 Efdzi(601< Z,,g ;’g g’g 2,8 g’g

42



IIpunoxenne 3

HauoOoJb1me npuiryCKy Ha MEXaHNYECKYI0 00pad0TKY ISl OTJIMBOK M3 HBETHBIX CILJIABOB

['pynnbl npummyckoB

HaunbGonbmii v
N MaccoBoe pon3BOJICTBO CepwmitHoe Tpon3BoACTBO | UHAMBHIyaTbHOE MPOU3-BO
rabapuTHBINA pa3zMep
O TaUIIL. MM [IpocTtas CnoxxHas IIpocTtas CnoxxHas [IpocTtas CnoxxHas
A ’ OTJIMBKA OTJINBKA OTJINBKA OTJINBKA OTJINBKA OTJIMBKA
o 100 1,5 2,0 2,0 3,0 2,0 3,0
Cspire 100 go 200 1,5 2,0 2,0 3,0 3,0 4.0
Csoiratze 200 go 300 2,0 2,0 2,0 3,0 4.0 50
Csoirtze 300 go 500 3,0 3,0 3,0 5,0 5,0 6,0
Csoirrzze 500 go 800 3,0 4.0 4.0 5,0 50 7,0
Cspizre 800 go 1200 4.0 5,0 5,0 6,0 6,0 8,0
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®opmoBounble YKI0HBI (I'OCT 3212-57)

IIpuio:xkenne 4

BricoTa
MOJICJIA, MM

Mojgenn MeTaJuIMuecKue

Mopnenu nepeBsiHHbIE

(dbopMOBKa MaIIMHHA)

cDOpMOBKa MalllMHHasAa

dopMOBKa py4dHas

1o 20
20...5
50...1
100..
200..
300..
500..
800...

0
00

.200
.300
.500
.800

1000

Ykions! (He 6oee)

1 3°

1 1°15
1,5 0°45
2 0°30
2,5 0°30
3 0°30

1
1,5
2
2,5

3
4

30
1°30
1°15
0°45
0°30
0°30

1
1,5
2
2,5

o Ok~ Ww

30
1°30
1°15
0°45
0°30
0°30
0°30
0°30
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Ipuioxkenne 5

MexaHn4eckure CBOMCTBA JIMCTOBOM CTAJIM, NIPUMEHSIEMOM 1151 X0JI0AHOM I TAMIIOBKH

Mapxa ConpoTHBIICHHE IIpenen OTHOCUTEBHOE
HawnmenoBanue cramu cram Cpesy Gy, MIPOYHOCTH G, YITMHEHHE
krc/mMmm?> H/mm? | kre/mm?  H/mwm? (He menee), %
Touxonucrosas yranepoaucrtast | Crl 28-34 280-340 | 3240 320400 33-28
O0OBIKHOBEHHOTO Ka4eCTBa Ct2 29-36 290-360 | 34-42 340-420 31-26
I'OCT 380-88 rpynma A: Cr3 33-40 330400 | 3847 380470 25-21
TY o I'OCT 501-58 Cr4 36-45 360450 | 42-52 420-520 23-19
S=0,54mMm Ct5 43-53 430-530 | 50-62 500-620 19-15
Ct6 52-62 520620 | 6072 600-720 14-11
TonkxonucroBas yranepoaucrtast | O8kn 25 250 30 300 33
KayeCTBEHHAs 0810 28 280 33 330 33
KOHCTPYKIIMOHHAs 10k 27 270 32 320 33
I'OCT 1050-80 rpymma 1: 10kn 29 290 34 340 31
TY o 'OCT 914-56 15kn 31 310 36 360 29
S=0,2-4 mm 15 32 320 38 380 27
20k 33 330 39 390 27
20 36 360 42 420 25
25 39 390 46 460 23
30 43 430 50 500 21
35 46 460 54 540 20
40 49 490 58 580 19
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IIpunoxenue 6

MexaHn4eckre CBOMCTBA CTAJIbHOM JICHThI, IPUMEHSIeMOH JIJIA X0JI0THOM IITAMIIOBKU

Mapxa ConpoTHBIICHHE [Ipenen OTHOCUTENBHOE
HanmenoBanue cranu cramm Cpe3y Gy, MIPOYHOCTH O, yJJINHCHHE
kre/mv?  H/mm? | kre/mm? H/mm? 9, %
JleHTa cranpHas Crl5 28-43 280430 | 22-50 220-500 22
XOJIOJHOKATaHas 20 28-47 280470 | 32-55 320-550 20
U3 KOHCTPYKIIMOHHOW CTAJIH 25 30-52 300-520 | 3860 380-600 18
I'OCT 2284-79 30-35 35-56 350-650 | 42-65 420-620 16
S$=0,1-0,2 mm 40-45 3860 380-600 | 55-70 550-700 15
50-60 3865 380-650 | 45-75 450-750 12
65-70 3865 380650 | 4575 450-750 10
JleHTa X0JIOJIHOKaTaHas 1X13 35 350 40 400 21
U3 BBICOKOJIETUPOBAHHOM 2X13 43 430 50 500 20
KOpPpO3UOHHOCTOMKOM cTanu |  3X13 46-50 460-500 | 54-58 540-580 35
I'OCT 4986-79 1X18H9
S=0,1-0,2 mm
TonkommcToBas 0X18H9 46 460 54 540 4
BBICOKOJIETUPOBAHHAS 1X19H9 47 470 55 550 35
KOPPO3UOHHAS X18HIT 46 460 54 540 40
U sKapoCcToKast X23H18 50 500 55 550 40
S=0,84 mm
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Ipuioxkenne 7

MexaHn4ecKre CBOMCTBA JMCTOBBIX M JICHTOYHBIX IBETHBIX METAJIJIOB M CIJIABOB, IPUMEHSIEMbIX IPH
X0JI0/ITHOM HITAMIIOBKE

ComnpoTHuBiIcHUE [Ipenen OTHOCHUTEB-
I P | yamenne
’ krc/mm?>  H/mwm? Krc/Mm?> H/mMm? 5. %
JlaTyHb J168 Msrkas 26 260 30 300 40
JI62 XoJI. KaTaH. 26 260 30 300 35
JIC59-1 TBepnas 30 300 35 350 25
JI68 X0510/1HO- 34 340 40 400 15
J162 KaTaHHas 36 360 42 420 10
JlaTyHb JIMII- Msrkas 34 340 39 390 30
MapraHiloBUCTast 58-2 [TonyTBepaas 40 400 45 450 25
Trepnas 52 520 60 600 3
Bbpon3a onoBsiHHO- bp0d6,5- Msrkas 26 260 30 300 38
docdopucras u 0,25 TBepnas 48 480 95 550 5
OJIOBSTHHO-ITMHKOBAs OcoboTBepaas 50 500 65 650 2
Bbponza BbpA7 OTOXOKEH. 52 520 60 600 10
aJTIOMUHUCBAs He oToxx. 56 560 65 650 3)
Bbpon3a onoBsiHHas bpOIIC Msrkas 24 240 30 300 35
cBUHIIOBO-IMHKOBasg | 4-4-2,5 | TlonytBepnas | 34-43 340430 | 40-50 400-500 10
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bpoHza 6epuiineBast bpb2 Msirkas 34-50 340-500 | 40-60 400-600 30
TBepaas 55 550 65 650 2
Mens M1, M2, Msrkas 18 180 21 210 30
M3 TBepnas 26 260 30 300 3
AmroMuHUI AJl, Msarkun 7 700 7,5-11 75-110 20-30
JI16AM Mstrkui 68 60-80 10-14 100-140 20-25
JI16AM Mstrkui 12-13  120-130 | 20-25 200-250 12-80

IIpuio:kenue 8

MexaHn4ecKue CBOMCTBA TUTAHOBBIX CILIABOB

ConpoTtusiieHue [Ipenen OTHOCUTEIIBHOE
Cocrosnne CPE3Y Oy, IIPOYHOCTH G, YIUTUHEHUE
HOCTaBKH KIrc/Mm? H/mm? Krc/mm? H/mm? 0, %
BTI — OTOX. 39-52 390-520 46-60 460-600 25-40
BT1-2 -//- 47-64 470-640 55-75 550-750 22-35
BT4-4 -//- 52-64 520-640 6075 600-750 20-35
BT 4 -//- 6075 600750 70-85 600750 12-25
BT5-1 -//- 64-80 640-800 75-95 750-950 12-25
BT 4 -//- 73-86 740-860 85-100  850-1000 12-22
BT 2 -//- 86-103 860-1030 | 100-120 1000-1200 9-15
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IIpunoxenue 9

3Hayenune K03 puIUEeHTa CMeIeHUsI HEHTPAJIbLHOI0 CJI0s IPU r'H0Ke B 3aBUCUMOCTH
OT OTHOCHTEJILHOTO paguyca r /S

o1 02 03|04 )] 05)]06 08|10 | 15| 18 | 20 | 30 | 40 | 50

03 1033036037038 |0,385/0,405| 0,42 | 0,44 | 0,45 | 0,456 | 0,47 [0,4/5]| 0,48

Ipunoxenne 10

Cranb npokatHas ToukoaucroBast 'OCT 19903-74 (pa3Mepsl JIUCTOB)

Tommuna [IlupunHa MUCTOB, MM
JIUCTOB, 600 670 710 750 800 900 | 1000 | 1100 | 1250 | 1400
MM JlnuHa nmucra, MM

JIucTel XOJOJHOKAaTaHbIC

0,2-0,4 1200 | 1200 | 1420 | 1500 | 1500 — — — — _
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0,5-0,7 | 1200 | 1200 | 1420 | 1500 | 1500 | 1500 | 1500
2000 | 2000 | 1420
0,8-0,9 | 1200 | 1200 | 1420 | 1500 | 1500 | 1500 | 1800 | 2000 | 2000 | 2000
000 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 2500
1,0-1,4 | 1420 | 1420 | 1420 | 1500 | 1500 | 1800 | 2000 | 2000 | 2000 | 3800
1,5 2000 | 2000 | 2000 | 2000 | 2000 | 2000 2500 | 3000
2,2-3,0 | 1420 | 1420 | 1420 | 1500 | 1500 | 1500
3,2-4,0 | 2000 | 2000
JIMCTBI TOpsTUEKaTaHbIE
0,5-0,7 | 1200 | 1200 | 1200
1420 | 1420
0,8-0,9 | 1200 | 1200 | 1420 | 1500 | 1500
1420 | 1420
1,0-1,8 | 1200 | 1200 | 1420 | 1500 | 1500 | 1800 | 2000
1420 | 1420 2000
2,0-2,8 | 1420 | 1420 | 1420 | 1500 | 1500 | 1800 | 2000 | 220 | 2500
2000 | 2000 | 2000 | 2000
3,0-4,0 | 1420 | 1420 | 1420 | 1500 | 100 | 1800 | 2000 | 2200 | 2500 | 3800
2000 | 2000 | 2000 | 2000 | 2000 | 2000 3000
3500

4000
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IIpuioxkenne 11

HauMeHbI1asi BeJIMUMHA MIePeMbIYKHA M, M; NPH BbIPYOKe 3ar0TOBKH U3 MOJIOCHI (JIEHTHI)

Mzzgfgi o 1045| 1,1 | 1,3 | 1,6 | 21 | 26 | 3,1 | 4,1
I\EM 105 10| 12| 15|20 | 25| 30| 40 | 50
m 10 [ 10| 1,2 | 15 | 15 | 18 | 20 | 25 | 3,0
m; 15 | 15| 1,8 | 20 | 20 | 23 | 25 | 3,0 | 40

[Tpumeuanus:
M — BeJIMYMHA NMEPEMBIUKH MEXIYy 3arOTOBKaMU, BHIPYOAEMBIMH U3 MOJOCKHI UJIH JICHTHI.
M; — BEJIMYHUHA IEPEMBIYKH OT KPOMKH MOJIOCHI 10 3aTOTOBKH.

Ipunoxenne 12

IMpudauxeHHbIe 3HAYCHHUS TABJICHUS NPABKU (KAJUOPOBKH) JeTajJed TUIIA YIOJIKA

Mareprans: Tonmmaa 1o 1 MM 1,0-2,0 2,0-5,0 50-10,0
kre/mm?  H/mm? | kre/mm? H/mm? | kre/mm? H/mm? | kre/mm?  H/mwm?
JH16AM, A1 1,5-2,0 15-20 | 2,035 20-35 | 3545 3545 | 45-6,0 45-60
Jlatyns J162, JI68 1,2-2,0 5-20 20-30 2030 | 4060 40-60 | 6,0-8,0 60-80
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Crans 10, 15, 08k 20-30 20-30 | 3040 3040 | 4060 4060 | 6,0-8,0 60-80
20XT'CA 25-35 25-35 | 3550 3550 | 5065 5065 | 6585 6585
Crl 3,040 3040 | 4050 4050 | 50-/0 50-/0 |7,0-10,0 70-100
Mens M1, M2, M3 1,5-20 1520 | 2,0-3,0 20-30 | 406,0 40-60 | 6,0-80 60-80
bpb-2 2,0-30 20-30 | 4060 4060 | 6080 60-80 | 80-1,0 80-100
1X13, 1X18H9T, 2X13 | 2535 2535 | 3,550 3550 | 50-/0 50-/0 | 7,090 70-90
BTI1-1 2,6-3,7 26-37

XapaKTepI/ICTI/IKa OCHOBHBIX THIIOB MEXAaHUICCKHUX IIPECCOB

IIpuioxkenne 12

Texaudeckas xapakKTepUCTHKA Monens

K100A | TIK-5 J1202 K113 OP35 | KI115b
[Ipecchl KpUBOIIUITHBIE OJTHOCTOCYHBIC C
HEMOABM)KHBIM CTOJIOM, HOMUHAILHOE YCUIIHE 2,5 5 10 25 35 50
103 krc
XoJ non3yHa (peryJInupyemblii), MM 4-40 15-45 4-40 1664 | 10-7/0 | 20-80
PerynupoBka ajiMHbBI IaTyHA, MM 25 45 50 55 65 70
3aKphITasi BEICOTA, MM 125 70 90 — 220 280
Yuciio X0JI0B MOJI3yHA B MUHYTY 220 85 250 110 100 90
XOJT BEPXHETO BBITUIKUBATEIIS,, MM 3) — 16
JluaMeTp OTBEpCTHUS MO BHITAIIKUBATEIEM, MM 9 12 2
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TexHudeckas xapakTepUCTHKA

Monenn

KA235

KB235

K2326 | KH-60 KA245 | KB245 KH-90 | K2330
[Ipecchl KpUBOIIUITHBIE OJTHOCTOCYHBIC C
HETOJIBUKHBIM CTOJIOM, HOMUHAJIBHOE YCUIIUE 40 60 63 63 90 100
10° krc
XoJ1 To3yHa (Peryanupyemsiil), MM 16-80 16-100
XO0J1 TOJI3yHA MOCTOSIHHBIN, MM 75 100 100 130
PerynupoBKka JUIMHBI IIATyHA, MM 65 85 80 80 90 100
3akpbITas BbICOTa, MM 280 400 400 400 400 400
Yuciio X0/10B MOJI3yHA B MUHYTY 100 90 80 80 (2 100
VYT0J1 HaKJIOHA CTAaHUHBI, TPajl 30 30 30 30 20 300
X0J1 BEpXHEr0 BHITAIKUBATEIIS, MM 20 35 30 30 110 30
JluaMeTp OTBEPCTUS MO BHITAIKUBATEIEM, MM 18 14 25 44 22 22
Monenb
TexHuueckas XxapakTEpUCTHUKA KA262 K372A | K372E K009 K274 K247
(K272)
[Ipecchl KpUBOIIUITHEIC IBYXCTOCUYHEIE, 160 160 160 200 250 315
HOMMHaJIbHOE ycuinue 10° kre
XO0J1 ToI3yHa MOCTOSHHBIN, MM 160 160 400 220 400 210
PerynupoBka JJIMHBI IATYHA, MM 120 300 315 100 220 150
3akpbITas BBICOTA, MM 760 760 550
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Huciio X00B MOJI3yHA B MUHYTY 32 20 22 60 17 25
XO0J1 BEpXHET0 BBITAJIKUBATENS, MM 20 25 25 35
JlnameTp OTBEPCTHUS MOJT BBITAIKUBATEIEM, MM 20 25 25 28

TexHuueckas xapakTepUCTUKa Monens

K232b | J-16 | K3M-20 | K25 K233A | KA234

[Ipecchl KpUBOIIUITHBIE HAKJIOHHBIE, 16 16 20 o5 o5 40
HOMMHaJIbHOE ycunue 10° kre
XoJ1 o3yHa (perynupyemblii), MM 6-17 8-88 5—65 8-80
X0/ N0JI3yHa MOCTOSIHHBINA, MM 50 55
PerynupoBKa JJIMHBI IATYHA, MM 165 165 200 255 330
XO0J1 BEpXHErO BBITAJIKUBATENS, MM 40 80 160 80 110
JlnaMeTp OTBEpCTHS MO/ BHITAIKUBATEIIEM, MM 35
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