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Hacroamne PexoMmeHZaUMM paspaloTaHu H8 OCHOBS TEOpS-
THYBCKKX M JKCIEPUMSHTSALHHX HKHCCAEJOBAHMH HANPRXBKHO-
N8HODPMHUPOBEHHOTQ COCTOAHAA MAIKOR KOMIOBMTHOW NMPOCIAOHKH
C no3Mu¥¥ Teopui NNACTHYHOCTH M KOHTAKTHOI'O YINPOUYHBHKA.
s EKCHGEHHBHTEHLHOPO onpelelieHMA NOJGR HanpAXeHuHE R
neQOpMEIIAR B MATKOM KOMMO3XTHOR NpPOCACHKE KCNOJNL30B&J-
CA METOZA MYAPOBHX MOJOC K NOJAPHU3EUWOHHO-ONTHUECKKK Me-
TO7Z.

TeoEeTnuecxﬂe pa3paloTKK NOLTBEP*LEHH pe3dyJbTaTaMH
MCNHT8HUR 00pasuOB, CBAPDEHHHX [0 pPealJbHOR TEXHOLOI¥H, B
YCIOBUAX CTATHYECKOTO M YI8DPHOI'O pPaACTAKOHMA K HU3KKX
TEMIEPATYD.

HHHO, [OJOXEHHHNE B UCHOBY aCTOALMX PEeKOMEHZALMHK,
[IPOBAPEHH HE8 KOJBUEBHX CB4PHHX CO8AMHEHHAX I'&30NPOBOA-
HHX Tgyd anameTpou 720 Mu.

SKOMEHZALUMWY MNpPeAHS3HEUYEHH ZJA KOHCTPYKTOPOB M T6X-
HOJIOTOB, 38HUMEBRIUXCA MPOEGKTHPOBAHMOM MAIMCTPANLHHX TPy-
OONpOBOACB COJRWOr0 [MaMETDPE M TEXHOJNOTHeH HMX CBEDKH.

B paagacowxe PexoMsEauME NpUEMMSIM YUYACTHE I-p
TexH,HayK U.,A, bakLl’, KaHZ.TeYH, HayK A.l. Paxuaxos,
O.M. A:uucuuos, B.C. ﬁadypxnn # vexegEepH P.C, 3allHyAmME,
B.H. l'onuxoB, A.p. :ly#xo ® H,l. 3aftuses.

3aMeyahns ¥ NpeANIOXeHHA IO Pexoueﬁgauuﬁu NPOCHM
HENpaBNATh N0 azpecam: Mockma, 105058, OxpyxHo#f npoesrn,
19, BHARCT, naCcpaToprsa CBE&PKE M YelalMMCK, 454044, npo-
crnekT Jlednra,76, WM, xadezpa O60Opyz0oBaHME ¥ TEXHOJOI'MA
CBApOYHOT'O NPOM3BCLCTRAE, HEHQHO—HCCHBIDBaTEHLCKaH Nado-
PEa0CTPHAA CBApHKX KOHCTPVKUMWA M CBAPOYHHX [IPOLECCOB
(RICR u CH).



:PexoMeHZanNY O NOBHEEHED: P I55-~74
:pa00TOCNOCOCHOCTH CB&pPHHX:
BHAWCT, 4H ‘:CO6MMHAGHUA MarMcTpalbEHX :PaspaloTaHu
TpYOONPOBOAOR ¢ BIIEDEBHO

BBEAEHWE

OCBO6HHE MNPUPOAHHX pecypcoB CuOMPHM M KpaliHero Cesepa, B
YaCTHOCTH, MBCTODOXZSHME He)TH ¥ OPUPOAHOIO rasa, NpPEBAYCMOTpEH-
208 aupokTuBaumy [lapTe ¥ [IpaBHTEJBECTBA B KAYECTBE OZHOW M3 Bax~
HollmuX 38784 COBPOMEHHOIrO MNPOMHIIEHKHOIO p&3BATHA CTPAHH, CBA=-
838HO C COODPYXOSHRMEM COTH MAI'MCTDAIBRHHX TDPYOONPOBOZOB B CHOXHHX
RIMMATHYECKKX YCIOBMAX,

OZHO H3 BKOHOMMUYECKM NEPCIEKTHBHHX pElieHUt OCHOBHBEETCH
HA MCHNOJB30B&HKY CBADHHX TPYO CGOABEOIO ZMaMeTpa M3 cTalel no-
BHEOHHOY NPOYHOCTH. ITH CTE&IM, OON8ZAR HECOMHOHHHMHM NPOKMYLE -
CTBAMM, B YSCTHOCTH, IO OTHOCHTEIBEHM [DOYHOCTHHM lf BECOBHNM
X8paKTepNCTHKAM, B TO X6 BPOMA KMODT DAX CYLECTBEHHHX OCOC8H-
HOCTOR, OIPAEMUMBADIMX KX EMPOROE NPHMB8HOHKE B CBADHHX KOHCT-
PYROMAX,

OHYM OTAMYENTCA NOBMIGHHOR YYBCTBHTEABRHOCTED K KOHLEHTpa-
TOpaM HAINpAXeHHH, TOPDMHYUGBCKOMY LMKAY CBAapKM M CKJIOHHOCTEK K
FOPAYMM ¥ XOIOZHHM TpPemMHAM DR CBApPKE.

Acnonr80BaHME CTaJA6R MOBHMEHHO® IMPOYHOCTH, 00JAZANMUX Ol
PAHHY6HHOR CBA&PHBA&BMOCTED, IPM OZHOBPOMSHHOM YBGJIMYEHMM palo-
YUX napaMeTpoB TpYOONpPOBOZACB TpelyeT pa3p8COTKM CIIELMaNbHHX
CBAPOYHO~TOXHOJOTHYOCKAX MEPONPHATKR C LeAbk 008CHNBUYECHKA HaZNE—
xamefl paCOTOCNOCOOHOCTY KOJBIEBHX CBAPHHX COSAMHGEMA ¥ CHCTEMH
B LEXOM,

BHEC g HH HBGOEaTOPHBHIYTBepIﬂBHH BHUKCTou  :CpoX BBEIGHHMA

ceapkn BHUMCIa u Ba-:20 zekalpas 1975 r. :] uapra 1974 r,
yYHO-Kccaezorarels~ M Yl I2 zeraldpsa :Cpoxk zelicTBHA
CKOR nadopaTopEe#t  : 1995 r, :] uapra 1977 r,
CBAPHHX KOHCTDYKIOMHA :lleperievaTKka BOC~-
B cnapogﬁﬁx npoLeCCOB : NIpeLeHa




CAH¥M ¥3 nyTe# noBHLeHysd paCCTOCNOCOOCHOCTM CBEPHRX COC M-
HEHKI MOXET HABUTHLCA CBE&PK& KOMIO3KTHHMM MBE8MH, B KOIuJHX KO-
UeHE WiBa, I'Ze HauO0Nnee BEPOATHO MCYEpNaHKC NRaCTHUYHOCLY, 3&lLa=
DHBAETCA METAJNIOM, OCNAZAKWKM [OBHLCHHHMM NINACTHYCCKUMK K BHl—
KOCTHHMM CBONCTBAMA.

Hacrosaume PexOoMEeHAsUMy OyAYT CHCTEUATHUYBCKH LONOJAHATLCH
M M3MEHATHCH Ha OCHOBE LANBHE U6I0 COBEPIEHCTBOBAHMA OIINT& INLO-
6KTHPCBEHNA, MBLOTOBJIGHKA M OKCIJAY8T8L¥/ CBAPHHX MGIHCTDaAbL-

X TpyOONnpoOBOJZOB, 8 TAKXE HAYUYHO—~KCCNEHAOB&TEIBCKEX pafoT Mo
OLEeHKEe paC0TOCNOCOOEOCTHM CB&DHHX COBEMHEHUE C KOMIO3BHMTHHMM

LBAMM e

. ObLLNE NONOXEHNA

i.I., dacrofuue Pexo¥EHZAUMK MOTYT OHTRP MCIIOJL3OBAHH NpH
NIPOBKTHPOBEHUMN ¥ pPA3P400OTKE TEXHOJOIME CBA&PKH KOJLLEBHX CTHKOR
MAaTrMCTPAABHHX TpyOonposoZOoB zMaMeTpoM 630-I420 uMuM ¢ ToJmuMHOU
CTeHKM He Cquee 50 MM 43 CTaN6{ C HOPMBTHBHHM NpeAelOM [POYKO-
CTH LO 7C KPC/HHZ.

I.2, Poxouenzaumy paa3paCOT8HH B AOIOJHOHKS K CYHECTBYDEHM
HOPMATHMBHHM MaTEpHANaM [10 CBAPDKE MAIACTPAJBLHHX TPYOONPOBOJLOB.
CHY NpEeAyCM8TPMBADT BO3MOXHOCTH COBHATSIBLHOIO KCIHONL30BAKMA Me-
XaHMYECKOY HEOZHOPOAHOCTH (CM. NM.2.] PoKOMEHZAUMA) B CBApHHX
CCELMHEHVAX MAI'MCTPaJbHHX TPYOSONPOBOAOB B KAYOCTBE KOHCTDYXLHOH-
HOTO lapaMeTpa, NO3BOAAKWETrO L6N6HANPaBIAGHHO PEI'yJANpOBaTH TOX~
HOJIOI'MYECKYD IIpOYHOCTH IBOB ¥ MEXAHMUECKME CBOWCTBA COEAMBEHMA.

l.5. PexXOMEHASLMM pEIJAMEHTHPYDT OOCHACTH LGJ6CO0ODPA3HOIC
IpUMCACHUA MEXAHKYECKONW HEOAHODOAHOCTH, METOAMKY PACYBTHOR
OLEHKX €€ BIKWAHMA Ha NPOYHOCTL CBAPHHX COULKHEHUH M pacnpocTpa-
HARTCA Ha KOJbLEBHE CTLHHKOBHO, MEXS8HMYGCKHM HEOAHOPOJAHHAE 110 IIQIe -
PEYHOMY CEUEHHD WBH TOHKOCTBHHHX TpYyO, KOTOpDHE padoTaprT B yC-
JNOBMAX CTATHUYSCHOI'O HArpPyXEeHRA M lOZJiexaT pacyery IO MX Npe-
L6JLHO=BA3KOMY COCTOAHKD,



2 MEXAHUYECKAA HEOOHOPOLHOCTD
hn OBLLUME 3AKOHOMEPHOCTU EE BITUAHUA
HA NOBEAEHWUE CBAPHbBLIX COEQNHEHUW

2el. MEXAHWYECKAR HEOLHOPOAHOCTDH

2elel. PONPMMUHCTBY CBAPHHX COEAMHEHMR NPMCYEE T& RJIM KHAA
CTOMOHDP OTAMYMA MOXAHMUYECKMX CBOMCTB P&3JAKHYHHX YUACTKOB (Mexa-
HHYE8CKAA HEOZHODOJAHOCTE).

MexaHHY6CKaR HEOZHOPOAHOCTH HEPA3PHBHO CBfB&HA C Ipouecca-
MM, OpOTEeKalDmMUMK [IpH CBAPKE, M B HEKOTODHX CAyYafX CO3BaTelb-
HO CO3786TCA K KCIONBR3YyEeTCHA B KAayeCTB8 KOHCTDYKTHBHOTO lapa-
METDPA ZAJA LEeJeHANPABICHHOI'0 pPeryjJMpOBE&HKA IPOLBCCOB BOSMOXHHX
NJBCTHUYSCKUX ZedopvalMii C LeJBD 006CIBUSHMA Hazlexamell T6XHO-
JIOTHYeCKOd MpOYHOCTH WB& K Hecynefl CNOCOOHOCTH CBEPHOI'O CO6XM-
HEHUA .
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Puc.Il. MOZeavpoOBaHME DEAJNEBHHX CBADHHX NBOB € MAD-
KO#t KOMIIO3MTHOH mnpocioiixoit 5



2ele2+ UBXAHHYEGCKH HEOZHODOZHHWE HBH C YYB8CTKAMH (CAOAMM),
OTAXYADHUMKCA M0 CBOMM CBORCTBAM, HESHBADTCH KOMMNO3UTHHMH
(pEc.1l).

Ip® 2TOM COOTHOWGHME IIPEASNOB TEKy4YeCTH ocHosHoro (OM),
¢eepaoro (T) ¥ MArxKoro (M) MeTaJJOB MOXeT B YBCTHOM Ciyvae

YAOBJGTBOPATE YCJIOBMD:
oM 7 M

6, =26 >6_

B cBapHEX COOAMHGHEAX, I'Z8 COCNDASKTCA YK&3aHEHH® HEepaBeH-
CTBA, MBH MOIyT PSCCMSTDHBATHCA K8K MAIKHEG KOMNO3MTHNG NpO-
CHOUKH,

2el.3., CBBPHHO CTHKOBHO EBH B HaC?TOAKMX PeKOMEHZALMAX
pACCMATPHBANTCH NDPHMOHMTONBHO K TpeM cxemaM (M-T, M-T-M K

T-M4-T), NpuBeA6HHHUM HA pKC.I,

2+2. OBIME SAKOHOMEPHOCTH BAMAHUA

MEXAHMYECKOR HEOZHOPOXHOCTH HA CBOMCTBA
CBAPHHX CORIMHEHW® C KOMIOOSHTHHMH HBAMH

2e2el. OCHOBHEG SAKOHOMBDHEOCTH BJAMAHKA MOXAHMYUECKON HEO -
HOPOAHOCYH CBADHOI'O COSANHOHNA HA 6I0 pasoTOCHOCOOCHOCTE (as3y-
pypTCA Ha 95Q)eKTR KOETAKTHOI'0 YIPOUHOEMR MAIKOR NpPOCJORKH.

CMHCA ROHTAKTHOI'O YIMPOYHOENA 38KIDYASTCHA B CIeAynmeM.llpH
HAT'PYXGHNN COBIARHGHRS CBOCOAHOS ZBGODMHPOBAHKG METAANA MAI'KOH
KOMNOSHTHOR npocnofxm, nepsol BCTynNMBEEH B NIACTHUECKO8 COCTOA-
HME, CXGPXXBE6TCH OCHOBHHM MSTAIXOM, I[locnenHe6e NPUBOZHT K
00B6MEOMY HANPAXKGHHOMY COCTOSHRD MAIKOf KOMNO3UTHOK MPOCHOHKH,
Y70 BHBHBA6Y DOCT yCUAMHK, HEOOXOAMMHX ANA 68 AeQOpPMEPOBAEMA,
OTH YCREMS S8BHCAT OT OTHOCHTONBHOM TOJANMMHH NPOCHOHKH:

V4
Jf='8"1 (I)

rae /7 — DMPMHA MATKO# KOMNOSHTHOM IpOCEOUKHK;
d - TOm MHA CBADHBAGMHX BIEMEHTOB.
2.2.2. BO BCOJ 00JACTYH BOSMOXHOI'0 M3MBHEHEMA OTHOCMTSIALHOHN

TOMMHHEN npocyoftkk ( X ) MMEDTCA ZB8 X8PS8KTEDHHX ZHANA30HA
(pUc.2 K 3).
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B nepBOM z48N830HE NPH OTHEOCHTGNBEO MMPOKKX KOMIOBHTHHX
npocaolkax ( X > , ) 5pPeXT KOHTAKTHOIO YNPOYHEHKH NPAKT K-
YeCKH HE CKA3HBAGTCHA HA MOXS8HHYECKHX CBOHCTBaEX CBApHOIO CcoOenH-—
HOHMA, M NOCHNEZHKS B LOJAOM
OYAYT OonpezesaThCA CBOHCT-
BaMH (B YaCTHOCTH, IPOYHO-
CTHL) KOMINO3KTHOIO METAlJA

IpOCHORKM,

Il pr ¥eda HHE @,
[lox NPOYHOCTHEN KOMIOBHMTHOIO
MeTalJa 816Ch MOHAMAGTCH ar-
peraTHasg [POYHOCTE, BHABAAO-
Maf MEXaHWYECKMMH HCIHTEHHA- G
My O¥METAJUIHUBCKHX HIH TpH-
MEeTaNNMYSCKHX 00p&3NnoOB, B
MpoUecCe KOTOPHX pPAaCTAXGHHO G
BeZEeTCA YCHAUSAMH, Napallielib~
ﬁuunTnnocnocrﬁu MSXZY CJIOAME

n L.

6

2.245« BO BTOPOM HETED-
Bane ( o€ < i,) CONpOTEBAES- 7

Hue naacTHYecKoil nedopMai My Pye.2. 0O
~ PHC.Z2, UOMUR XapE&KTED 3ABHCHUMOCTHM
MATKOR KOMNOBHTHOM NMPOCAOR= ., upocey cBAPHOrO COGXMHOHMS OT

K¥ YBOJMYKBAGTCH C YMEHBE6~ OTHOCHTEIBHON TOJMMHHN MAI'KOR ROM—
HY8M 66 OTHOCHTENBHOR TOZ- NO3UTHOR MpPOCJIOHKH
mMHEH € (CM.pHC.2). 48M TOHBEE MNPOCJOHKA, TEeM BHIE €6 NpOoy-
HOCTB. lipn € =2_  BASKAA NPOUHOCTE METAIJA KOMIOBWTHOH
NPOCJHORKH MOEET AOCTHI'HYTH NpezeNia TEKYUYSCTH OCHOBHOI'O MET&J-
na. Ha 3TOfl cTaA¥M CYMECTBEHHO YEBEJINUMBABTCH A6QOpPMALMOHHASA
CIIOCOOHOCTE BCEI'0O COEAMBEEHNA, NOCKOINBPKY OCHOBHOY M6TaNNl, HMED-
WuA Oonsumyl 6asy A6QOPMHDOBAHMA, BOBJIEKAEGTCHA B IIACTHYSCKYD
nedopMa LMD,

2elslte C yueHBLEEMEM 4  NpH = X Y, [IPOYHOCTE KOM—
NO3UTHOR npocyofKM CTAHOBMTCA Pa&BHOR NPOYHOCTE OCHOBHOI'O Mé-
Ta&JAJa, UTO COOTBETCTBYST AOCTHMEGHMD PE8BHONDPOYHOCTH BCEIO CBap-
HOTO COGJMHEGHHN (CM.PHC.2) o

2eCeDs JCIOBUE NEPEHOCA MECTA pPABPYISHHA C NPOCHORKH HA
OCHOBEO{# METAIN MNpPK KCINHTAHRWK COOZMHEHHE BSaBMCHT OT XapaKTrepa
pacrnpeneNeHUs MeXaHWUeCKOR HOOAHOPOZHOCTH B OKOJOEOBHOK B0He
K HANpAXEHHOI'C COCTOAHMA OCHOBHOI'0O MeTalna. ECIM KOMIO3BRTHEaA
npociaolika NOoARpenyeHa C 006X CTOPOH TBEPZANMHK YYACTKa&MHK, NpOY-
HOCTD» METAJJI8& KOTOPHX BHIEé NPOYHOCTH OCHOBEOI'O MeéTanna, TO 6=
PEHOC MecTa paspyweHHs OCYWECTBMM. B poaM "nozaxpenasamgnx"

y (0%,  x
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yYACTKOB MOT'YyT BHCTYNSTH MOAK&JIGHHH® BOHH TEPMMUECKOIO BAMA~
HNS B OCHOBHOM MeTaille, [Ipx OorcCyTCTBNM ''MOZAKpeNAADIEX" ydacT-
KOB N0 Mépe NDUOAMXEHMA [POYHOCEM CBADHOIO0 COGIMEGHMA K NpOY—
HOCTH OCHOBHOI'C MET8&JI8 NOCNGAHHR OYA6T BOBJACKATHCHA B NJNECTH-
YecKyr A6§OpMALND, M NEpeHOC M6CTE PASDYNOHEMA C ONPOCIOHKM Ha
OCHOBHOR MeTANAN He pEainsyeTci. JaKad OZHOSHAaYHAs KapTHHA [pHE-

CYEa IMHGUHOMY pacCTAXEHHD,
Ina TpyO0H ¢ KOJAbNeBO# KOMOOBSHTHOR NpOCIORKOR XapaKrep

paspYNEHEH SABHCMT TAKX6 0T COOTHOmMGEMA II8BHHX HANPAXK6HHHK B
OCHOBHOM MEeT8IIS,

Vd 4

yaw

A o

d;v
g ‘!6 J('r 1,0

Puc,3. CXeM38TH3UpPOBAHHEA 38BHCMMOCTH AeQOpPMAIMOH=-
HHX X8PBKTEPHCTUK CBRAPHOIC COEZAMHEHMA OT OTHOCH-
TeILHOA TOJHMHH MAIKOH KOMNO3UTHOHW NPOCACKKH

2.2.6, JefOopMaLKOHHAA CMOCOCHOCTH CBAPHHX COBAMHOHMI B
38BHCHMOCTH OT OTHOCHTEIHEOH TONMMHH KOMIOSHTHON IpOCHOfKM I
H3MEHAGTCA MO CJOXHOMY 38KOHY (CM. PHCe3). C YMOHBHBHHEM L
MASCTUYEOCTSE M OHEPIrOGMKOCTH CBAPDHHX CO6AMHEHMHA (AI uiAn) (o1
HMX8DTCH, 8 8aTeM, JOCTHIHYB HOKOTODHX MHHMMEB8ALHHX SHAUOHHH,
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HAUMHANT BO3pPACT&Th. XAPDAKTED DA3PYMEHHA XKOMNOSMTHOMH npocJaoi-
KM [p¥ ZOCTATOYHO MaNMHX J  MOXET NEepPeXOAMTH C BASKOIO K&

xpynxkufi. llpp X < €, B CTaAMD NINGCTUYECKOrO Z6POpMHpoBa-—
HUA NOAKINYEETCA OCHOBHOH MeTann, M, KAK CIEACTBME, OOHAH Z6-
pOpPMaLMOHHAA CNOoCOCHOCTSH CBAPHOI'O arperara BospacTast. [Ipnm

K < X, B cnyyae nepeHoca Mecra paspyHOHHA HA OCHOBHOH e~
T3JAJd 18QOpMALUMOHRAA CMNOCOCHOCTH CBAPHOI'0 COOANHOREA OllpeAenA-—
ETCA MOXA8HMYSCKMMM CBOHCTBAMM OCHOBHOI'O MeTaAJIA.

2.2,7. B 3HauuTeAbHO# Mepe Ha Ae¢OPMAONOEHYD CIOCOGEOCTE
¥ XapaKTep paspymeHHA CBADHOIO COBAMHOHKA C MAI'KOH Tpexciaok-
MO KOMIO3HMTHOR NpoCAORKOR OK&SHBAGT BAMAHKEG NOPAAOK pacloio-
XOHMA MATKMX M TBOpPAHX CIO6B. CBApDHEO® COGAMHOENS IO CXoMe
I-d-T numeer GoIee BHCOKYNX NAACTHMUHOCTE: M BASKOCTH MO CDPABHEHKD
co cxemo# M-T-i,

3. METOAUNKA PACHETHOWN OLIEHKW BINUNAHUSA
MEXAHNYHECKOWN HEOOHOPOAOHOCTU CBAPHbBIX

KOMbUEBbIX COEAUNHEHA HA UX BA3IKYIO NMPOYHOCTL
NP CTATUHECKOM HATPYXEHUMU

3,1. 0003HaY6HMO BEIMYMHE M HX DA3MODHOCTL (PNC.4):

/= TONEMHA KOMNOSMTHOR MPOCHOREN, MM:
d -~ TomMEA CTEHER CBApHBAGMON TDPYOH, MM}
(,~ TOIRKEA CIOA MATrEOre Meraxaa (M) mpocZoMxm, mm;

d, - TONRMHE ciosi TBepROoro weraxxa (T), u;

D, - HapyXHHE ZHaMETD TDYOH, MM;
;’2)5- BHYTDOEHNRt ZHMaMOTD TpPyOM, MM}
x_‘.@- OTHOCHMTONHEHAR TOAMMNHA MAIXOR KOMIDOSHTHOR NpDOCRONXN;
H= S~ RONAR MATKOIO CJAOA B KOMOOSNTHOR IpocaoRke;
/_dp.—- j — AOJH TBOPAOIO CIOR B KOMIOSHTHOR NPOCAOHKS;
§-% = %@;Bne}rgrﬁronmcreamcu TPyOH 3

vy
"6.56,,6 ,6,6~ Npexem TOKy4ecTd COOTBETCTBOHHO CBap-
HOIO CO6ZMHEHHMA, OCHOBHOI'O METANJA,
KOMINO3KTHOI'O MATOpHKAA&, NPOCHORKH,
TESDAOTC N MAIKOI'O METANNOB, Rr/uuz;

G ;6, G ;f & ;; 6 Z; G : ~ WX BPBMEHHHO CONpPOTHBIGHHSA, Kl‘/lnlz;
¢ = 64 — KOBPPUUKEHT MEXCHOMHON MEXBHMYECKOA HEOZAHODOAHOCTN;

6 9



o
G
Kg= —& - ROSPPRLMEHT ArperaTHofl MEXAHMYECKON HEOZHODOA~
6, :
HOCTH;

- KOOddvuMBHT arperaTHOR MEX8HMUYECKOH HeOoZHODO -
HOCTH NO OpeA6dAyY TOKYY6CTH,;

)
F. 4l - DNON&Ab CENEHHA KOMNOBMTHON NPOCIOMKH, M ;

#€, — OTHOCHTONLHEA TONMHMHA OIPOCOORKM, OrBOYaKmAA Ha-
yany Z6HRCTBEA KOHTA&KTHOI'O YNPOUEEGHHUA,

X - OTHOCMTGILEAR TOAKKHE NPOCHOUKM, COOTBETCTBYD-
N8A HAUSNLY BOBIGYSHRA OCHOBHOI'O M€T8&lJ1& B NJja-

CTHYSCKYD ZA6QOpPMABUMD,
X = OTHOCHTSABHA&R TOMNKHE NPOCAOUKE, NpH KOTOpOMH

é{  jocrTEreeTCH paBHONPOYHOCTH CBADHOTO CO8IMHEHMS
¥ OCHOBHOI'0 MeTaila.

Puc.4. Cxema cBApEOrO COBARHOHUSA rpﬁdu C KOMBlLeBOH
NAT'KOR KOMIOBMTHOM NpOoCNIORKOH

3elele OCHOBHHMK NMapaMeTpPAMH KOMINO3HMTHOR MNPOCHOUKM ABIR—
DTCA 66 OTHOCMYONLHAS TOIMHHA A , XKOJAA MATKOITO MeTajna &
B KOBQPUIMOHT MEXCHOAHOA MEXSHHYOCKOR HOOZAHOPOXHOCTH K,

3.2 JNA CBAPHHX EBOB, WMEDHLEX CIOXEYD I'80METPUYBCTKYD

dopuy ( lC U X x T.4.), CHGAYET NpPKMEHATH [PHBEAGEHE HX K
YCEXOBROK NJOCKOR NpOCHOMKe, SBKEHBAJGHTHOR EBY IO NJNOWEZK NONe-

DOYHOrO CEUGHHA S __F
x.? F (2)



3.2, PacyeTHYD OLEHKY BA3KOR OPOYHOCTM M Npezens TeKy—
Y6CTH CBADHKX KOJBLEBHX KOMIO3MTHMX WBOB AAA BCEX CXO6M 46peno—
BABRMA MAIXKX W TBepmuX cnoes (M-T, M-T-M, T-¥-T) caexyer onpe-
LENATL IO cnenynmeﬂ 38BUCHUMOCTH

65 e‘g Ky 2 (3)
rze 6:5: Gf K (4)
G:— Ga(1-8)+646, (5)
(; -G [1-68)+6] 8, (6)
K ::_Zfi_ 4
X 4 3V3kd (7)

HpuuwueuyuaHu e, (log npeelIoON TEKYUSCTH MATKO-
KOO KOMIIO3MTHOIO WB& NOHMME8DTCH CPEAHME HAINDAXOHMA, Bh-
3HBANLUS HOﬁBneHHa B IB6 PA3BHTHX MNISCTHUYECKHX ZeDOpMa—-

uuit (Hanprmep, ¢ monyckom 0,2%).

3¢4., Koadduuuerr o B QOopMyae (7) ANA DPE&BAMYHOIO pac-
MONOXEHUA MATKMX ¥ TBEDANX CIOSB ONPOIABJAASTCH M3 BHpaxeEull:

a8) IABYXCNOKHAA KOMIO3HUTHEA npocyoﬁx& (cxema M-T)

K —-(/—
npe &< —%— , (8)
/%o /+(/ ﬁ)z(/ 5’)2
npu g K¢ - /(4 -1)(1- 9) , (9)
1+ Kp /+8%[71-%,(1-6)]
6) CHMMETpPHUHASA Tpexcnoﬂﬂaﬂ KOMIIO3ATHAH Ipocaolixa (M-T-M)
= ,ec"'(f“ )(/—5) (10)

//——- (1-6)*

B) CHMMETDPHUYHAR Tpexcnoﬂﬂaﬂ KoMnoauTHaa npocaoftka (T-U-T)

d"" ([’—([6"/)5 .
KK 1)0% (11)

3.5, OQopuymH (3) ¥ (4) ¥MEOT CMHCI B MHTEpDBAaIS
/

-
I<RE - T30 50

(12)

II



I'ne A6ACTBYET 3¢J6KT KOHTAKTHOI'O YNPOUYHe8HMA, B OCTAIBHOM HH-
TepBajis npocroek ( )&—>x£), KOrza no ¢opMyne (7) Beanuusa X,
noNyyaercA MEHBNE EZMHRELH, CI6XyeT OpaTh 8HaueHues k), = I,
YTO YKA3HBA&E€T HA CBOGOAHOS ZEeQOPMHPOBAHHE KOMMIO3MTHOI'O Matepua-
Ja TNpPOCHNORKK, ¥ €6 NPOYHOCTHHE CBOUCTBE OLSGHMBADTCHA [0 3&ABUCK-
MOCTAM (5) u (6).

5.6, KpHTHYECKM6 BOJNYMHH KOMIIOBMTHHX IIPOCIO6K, IIPH KO-
TOPHX C YMOHPHOHMEM Jf HAUYKHAEGTCA BOBIGYBHME6 OCHOBHOI'O ME6-
Tajdja B NJACTHUECKYL AsPopMalMD M AOCTHI'S6TCHR PABHOMPOUYHOCTE
NPOCHOKKK B COCTE&BE COGAMHEHHA C OCHOBHHNM METAIIOM, OIDEZENA-
DTCA COOTBETCTBEHHO 10 QOpPMYT8M:

1
I = )
T A(4 )33 .

5.7. Ecay xaxoil-am6o u3 umetannoB (M) HiM (T) yeIMHOM
3aHuMaeT o6veM npocaofikx ( & =1, &= 0), TO H3 COOTHOWS-
Hut (8) - (II) <& = I, u 3aBucErocTH (3) - (7) coBnazapt
C pacuyYeTHOR OUEHKOM npezela TOKYYECTHM K Npezesia NPOYHOCTHE MAI-
KUX [POCHOSK M3 OJAHOPOZHOIO MaTepHals AMlA OCECHMMOTDHUHOR jo-
dopmaurun. [Ipn paBeHCTB® NPOYHOCTHHX CBOHCTB MET8JANOB IPOCIOH~
KH ( ¢ =6" ) ol = I, AHRJOTMYHO NOMYYaeTCA pacyeTHaf
OLI6HK8 OZHOpOZHO{ MATKOR npocaoRkM (cayuaif ocecHMMETPHUYHOR ze-

POpMBLHH) .

4. OCHOBHbIE PEKOMEHOALWMN MO NMPUMEHEHUIO
CBAPHbBIX CTbIKOB C MArKMMmMU KOMMNO3NUTHbIMU LLUBAMMU

B MATUCTPATDbHbBIX TPYBOTMNPOBOJAX

4,1, C yexso NOBHNEHUA paCOTOCIIOCOCHOCTH CBEPHHX KOJBLEBHX
CO8AMHEHNA MarkCTpalbHHX TPYOCOIPOBOACB HapAAy C TEXHOJOTHYBCKH-
Md M SKOHOMMYECKMMH COOCpaxXeHMAMM HEOOXOZWMMO YYMTHBATE ZA6HCTBHE

3pQBKTE KOHTEAKTHOTI'O YNPOYHGHUA,

4,2, B KauecTBe OZHOTO K3 nyTtelfi 3QL6KTUBHOI'O MCIIOIB30BAHMHA
KOHTAKTHOI'O YNPOYHOHMA NPUMEHHTEJHHO K MAIMCTpPAJBHHHM TpPyOOnpo-
BOJIaN CIELYyeT PEKOMEHAOBATL TEXHOJOI'MD CBAPKM "KOMNOBMTHHMH
wpaMu", I'Z6 KOPHEBOHR CJO# WBA BRMNOJHABTCHA "MAIKMMH" JJ6KTPOLAMA.
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OCHOBHENMHM [lapaMeTpaMH, TpeOYNmMMMM YU€Ta NDK paspaloTKe
BAPUMAHTOB CBAPKM KOMIOBUTHHMM HMBEMHM, ABAADTCA OTHOCKTENBHHS
reoMeTpUYECKNe pasumepH ( o 8 ) ¥ KOBQJMUMEHTH MEX8HMYECKOM
HEO HHOPOLHOCTH (‘Kc, Ky ) XB8pAKTE@PHHX YY8CTKOB KOMIOBHTHOTO
COERMHEHNA,

4.,3. llpy 3aNaHHOK KOMIO3MIMK HANJNaBIGHHOIO MeTalja, arpe-~
raTHhie IPOYHOCTIHHE CBOHCTBA KOTOpPOIO HMXE II0 CPABHEHMD C OC-
HOBHHM METAaJUIOM, CIEJy6T PEKOMEBHAOBATH NOBHMEHWE IPOYHOCTH
MATKOIMO KOMNO3MTHOTO WBA NYT6M YMGHBMOHMS 6I'0 SKBMBAJIGHTHOH
OTHOCHTENBHOM DHMPHHH J¢ -

B 3TOM CJiyyae OLBHKY NMpPOYEOCTHM MAIKOI'O KOMIIOBMTHOI'0 WBAE
M BEIHUMHY X p , NDE KOTODOR AOCTHIaeTCH Pa8BHONDOYHOCTRH WBA
¥ OCHOBHOI'O MOTalXld, CHBAYST IPOMBBOAMTEL COIJASCHO M. 3.2-3.4
H 3.6, Taxo# cnocol NOBHEEHHA NPOYHOCTHM MAT'KOI'C KOMIO3MTHOIO
mB& Haubolnee 3PPEeKTHBEH, OCIM EOB COXDA&HAGT ZOCTATOYHYD MJja-
cruysocTh ( ¥ He menes 40-50%).

4.4, [lpy Ha3HAYEHRM TEXHONOI'MM CBEPKHM HE0OXOZAMMO YUYHTH-
BATH XapaKTep BJIWAHMA CTONEEHM MOXSHUYECKOR HEOLHODOAHOCTH M
KOHTAKTHOTO YOPOUHBHMA B 38BHCHMOCTH OT ¢ODMH pa3ZeJIOK KPOMOK
OCHOBHOI'O MeTalia,

[lpy CONBUOM pPa3NKUYAM NMPOYHOCTHRX CBOUCTB MAI'KOI'O KOPHEBO-
IO DIBA ¥ OCHOBHOIO MST&AJNA DPEKOMBHEAYETCH INpUMEHATH 2-f u 3-#
THIOH QOPM pa3A6NOK KPOMOK (CM.pHMC.I), NOCKOJBKY INDH OZHOR M
TOR Xe TOJMIMES CTBHKHM 2KBHBAJOHTHAR OTHOCHTEIBHA&A WHPHUHE KOM-—
nosuToro mea 4, ¢ U  u X-06pasHoit fopmoft KpOMOK MeHbIE,
H, K8K CJIB8ZACTBHME, €I0O NPOYHOCTH BHUE, YeM y EBOB ¢ V  -00-
p83HOH pa3nelKOH KPOMOK.

dpr HEOOXOAMMOCTHM CBADKM MBAMH C V' —oGpasHoii fopuoil
KPOMOK ( HanpuMep, Op¥ CBA&DKE TPYOONPOBOZOB C TOMUWKUHOK CTEHKHM
10 Mu) clezyeT 3aN0JHAKNME CJIOK CBADHMBATE DdIEKTPOZaMM, 006CIlie-
YU BAPWMMA NPOYHOCTD METAJNS IB& HE HHKXE I[IPOYHOCTH OCHOBHOIO
METAJLIE .

4,5, PeryayposaHune NPOUYHOCTHHY CBOUCTB KOMIO3MTHOI'0 MaTE-
pHajlia WBa ClenyeT OCYLECTBNATH 3@ CUET U3MEHEHHMA ZOJIM MATKOIO
METaJ/i8 ¥ COOTHOmEHHA MPOYHOCTHHX CBOUCTB METAJI0OB, BXOAAWMX
B MATKWA KX TBEpIHE CJOH.

TonmuHa MATKOIC KOPHEBOI'O CJOA mBAa B paiKalbHOM HalpaBie-
HHM LOJIXHA OHTDL MHHMMAJBLHO BO3MOXHON ¥ He AOMKH8 npeBuuaTs 40%

OT TOJLMHH CTEHKH.
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AnA CB3PK¥ 3AMONHANUMX WBOB ( TBEPAMX CAO6B) CASAYET NpHU~

MEGHATDL ON6KTPDOIH, BB&UNBBIGHHHE METALN KOTOPHX O MPOYHOCTHHM
CBOACTBAX OXJK30K H OCHOBHOMY MeTSZAINY.

4,0, lIpH NPOEKTHPOBRHUHM CBESPHHX COSZMHOHHE O KOMIO3HTHH-~
¥¥ LBaMM HEOOXOZMMO YYNTHBATE CTENBHD MOXAHHUOCKOH HEOAHODOJ-
HOCTH MaTepuasioB, BXOAANLKX B COCTAB COBIWHBHMA, & CHOCOOH ¥MX
CBapPKY.,

({p¥ BISKTPOAYIOEBOK CBAPKS MATMCTPA&IBLHHX TPYCONDPOBOLOB AIS
006CNOUSHAA MEKCHMEBJILHO BOSMOXHOY UMDMHEN KODHEBOIO mBE ( MAIKO-
[0 CI0A), NPH KOYOpPOR 6me COXPE8EASTCA DS&BHOMNPOUYHOCTH CBAPHOTO
COGZMHEHMA C OCHOBHHM MET8&AAOM, HEOOXOZHMO, 4YTOO0H P&3HHUA B
NPOYHOCTHHX CBORCTB&X KOMMNO3HTHOI'C M OCHOBHOI'O N&TS8PHANOE HE
npesumana 20%.

4.7. llpy OonbmOM pa3N¥YHM¥ NDOYHOCTEHX CBOKCTB OCHOBHOTO
ME8TAJNJIE M KOMIO3MTHOIO MET&JAI8 mBA (NpH 6OXBHUNX 3HAYEHUAX KO3d~
¢uMuKeETa arperaTHOf MeXaHWMY6CKON HEORHODPOAHOCTH K 4 ) ¥ 3anaH-
HO#t mocTOARHO® jno7e MATKOrC chod & OTHOCHTEJBHAA L¥DpUHA
mBa X, , OO8CIeYMBaK8A PABHONPOUHOCTH CBE&PHOTO COEZAXUHEHMA
OCHOBHOMY M6T8JIy, MOKET OKAB&TBCH HACTONBKO waio# ( 4 ,<0,3),
HalpuMep ZAA CTEeHKM TPyGONpoBOZ8 TOoXMKHOW IU MM, 4YTO BO3HHKHYT
TEXKONOTHYECKHE TPYAHOCTH NpPH CBAPKE,. lIpH 3TOM BO3paACT3ET
ON8CHOCTH XDYNHOI'O DB83PYHOHHMR II0 TOHKOMY WBY, OCOO8HHO [IDH HE~-
JOCTETOYHO BHCOXOR [JACTHYHOCTH 610 METAAIA,

B 3TOM Clyyae AR YMOHbUGHMA KOBPPRLMEBTA AT'DEraTHOR ue-
X8HWUOCKOX HEOZHOPOZAHOCTHM, MNOBBOJANIGIO BECTH CBEDKY IUPOXKMY
IB&MM, DPS8BHONPOUYHHMM OCHOBHOMY METAINY, CAGIYBT WMATH [0 NYTH
MAKCHMSNIBHOI'O YBBIWYEHEHAA AONM TBEPAOI'O CHOR C YCIOBMEM COXpa-
HBHUA BHCOXOW TEXHOJOTHUECKOW IMPOUHOCTHM NPH CBEPKE KOPHEBOIO
BA

4,8, B yCIOBMAX, KOTZ& DEBHONPOYHOCTEL KOMIIOBMTHOIO MBA OC-
HOBHOMY MET&JJY TEXHONOTMYECKK HE OCYHBCTBUME (NpH KX COnbuol
CTENEHM MEXAHUYECKOW HEOZHODOZHOCTH), AAA NOBHWEHMA COUPOTHB~
JAGMOCTH XDYNKHMM DE&83DYHOHUAM DOKOMEHZYSTCHA YBSIAWUVBATH OTHOCH~
TOJARHYD UMDHHY DB 38 CUET YBENUYBHUA 3830p& MOXLY KDOMKAMMU
B CTHKE M OI'PAaHMYNBETL BEPXHMM YDOBEHEL NPOYHOCTA OCHOBEOIO M6E—
Tanna. [poYHOCTE: CBApPHOTO COEZMHOHMA NpPU BTOM CIENyeT NOBHEATH
IyTeM YBEJAXUYBHKHA paldouero CevueHud wsa, O06ClEUYUBAA IIPK ITOM
MAABHH{E MepexXos YyCUJIEHMHA liBA& K OCHOBHOMY METAJIY.
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4.,9. Lng Conee NONHOIC NpPOABIEHHA 3)JEKTa KOHTAKTHOTO Y-
DOYHEBMA R PE8&JK38LUUH NIBPEHOCA MECTa MOTEHIMAJIHPHO BOSMOXHOIO
pPa3pyUeHUA C KOMNO3MTHOI'C IB& HA OCHOBHO{ MOT&JI PEKOMBHAYOT~
CA COXP8&HATE YUYACTKH B OKOJOWLCBHO{ 30HE TEDPMRUYSCKOIO BIRAEMSA
C NOBHUEGBHOY NpOTUB OCHOBHOIC MeTranna (Ha 15-25%) TBEPAOCTED
¥ MUHMMEABLRO HE0OXOZMMHM 38N8COM NISCTHYHOCTH,.

JT0 CJeZyeT YYMTHBATH MNpPH pa3palOTKe TEXHOJOI'MM CBapKH,
Ha3HAUECHKMHM DEXMMOB BO3MOXHOR T8pPMOOCGPACOTKN COEIWMHEHMA, & TaK-
X8 NPH [NIGHKPOBAHKM NOCHEAYDLKX TEXHONOIRUBCKHMX IIpeZeJOB (pe-
MOHTHHX pP&GOT, OUHEBOR DB3KK B Tel.).

4,I0. (py CBE&DKS KOMNO3UTHHMM WBAMM MAT'HCTDPAJIBHHX TpyGo-
NPOBOACE B3 cTanefl NMOBHEEHHOM NPOYHOCTH HEEOCXOZMMO YXECTOYHTH
TpeCOBAHUA K KOIEC8HHWD IPOYHOCTHHX CBOHACTB OCHOBHOI'0 METRIIA.
Pa3Huua MexZy HUXHMM H BEDXHMM YPOBHAMM NpeZesia NPOYHOCTH OC-
HOBHOTI'0 METRJJE AONXHA CHTE MHHMMAIALEOH,

4,I1I. B Tex cayusAax, Korjza AIf 006CNEUYGEBMA DPE&BHONPOYHOCTH
COBAMHBHNA NPAXOINTCA NMDPUMEEATH ZOCTATOYHO TOHKKO MATKES KOM—
NO3MTHHE WBN, § KoTOopXx #5 < 0,4, caszyer o0pamaTs 0coGoe
BEMMSHME HA NpPOEAYIpPEXLE6HHO TOXHOAOTMUECKHMX ZX6(EKTOB B mBO (HO-
CNJaBIEHUA, DNJSKOBHE BKIKYEHHA, HENDOBAPH H ZP.) .

S. OCOBEHHOCTHU MPOBEOEHNS
MEXAHUYECKUX UCMBITAHUA OBPA3LOB
C KOMIMO3NTHbBIMK LLIBAMU

5.I. OOny#t NMOpPAAOK MpPOBEZGEUA MEXAaHKIBCRMX HCIHTAHMA KOHT-
POJIBHHX CTHKOB C KOMNO3UTHHMY IBAMW MATHUCTDAIRHHX TPYOONDPOBO-
0B OCYLBCTBJIABTCH B COOTBETCTBHM C HHCTDyKRunme#f BCH-2-39-72,

5.2. [IpH NpoBez6HKN NEXSHHYSCKHX HCIHTAHKER CBapHHX 00pas-
LIOB C KOMIIOSMTHHMHK WBAMK HEOOXOAMMO YUHTHBETP OCOO6HHOCTH
BJUSAHUA HE& ¥X PE3YALTATH KOHTAKTHOI'0 YINPOUYHGHHMA H CTENGHH M6-
XaHWUYBCKO®R HEOZHOPOAHOCTH.

Pe3ynbTaTH MCIOKTEHMR OOpa&3BLOB C KOMIOSHTHHM IBOM CYHMTa~
KTCA CONOCTABUMHMM MOXZAY COCO#f TOJBLKO B TOM CIyyYae, 6CIH EX
OTHOCHTENbHHE pasMepH 4, ¥ KOSPORLUMEHTH MEX3aHWUOCKoR HEOoZ-
HopoZROCTE ( K., 4, ) OZAMEAKOBH M AOACUATHBADTCH N0 QopMynaM
(2) = (II) nn. 3,I-3,.4,

5.3. [IDH CpEaBHGHHH pPE3YyABTATOB MCIHTAHK{ DABSARYHHX O pas-
MepaM 00pasli0B, BHPE38HHHX M3 CBAapHHX COEZMHEHHME C KOMIIO3HMTHHM
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WBOM, A0COMDTHHO pasMepH XapaKTepPHHX YYaCTKOB HeOOXOAMMO [pH-—
BOZMTH K MX OTHOCHMTONBHHM - ¥, § . B ciyyae BASKOI'O pa3pyme-
HHA CONOCTABAGHHO NPOYHOCTHM EOMMNOBMTHHX MBOB MOERHO NPOKSBOZMTEH
¢ yusrom gopmyx (2) -~ (I4) nm. 3.,2=3.6.

—HD

- < .

Puc.5. Yeprex o0paslua C KOMNOSHTHHM EBOM JJIA KC-—
NHTAHKK Ha pPa3DHB

Taoanua

TommuHa ocHOB+MHEHHa padosbazoran :liapuEa 3ax4006W8ds ZAMHA OG-
HOI'O MeTanna j4ek gacTH :AARHA 0C—:BaTHOM vacepasua ( L ),
(g ), MM Eodpaana,mi spasua

sTH o0pasna: MM
Ml (£ MM &

10 10 100 I8 L=£,+2€,

20 20 200 30 l, - JIEA B~
XBAYHOM YACTH
30 30 300 4-0 oapaaua’mto_

pafg yCT&HaBIHA-
B86TCA B 38BH-
CHMOCYTH OXf
KROHCT DYKLHMHK
RCIHTETO8ILBEOH]
MAEKHN
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5S4, [NA SKCNEGDHMOHTANBLHOR OLGHKH PERIBHOU NPOYHOCTH Ha-
TYPHHX CBAPHHX COOXMHOHMR C KOMIOSKYHHM HBOM HEOCXOZMMO KCIIH-
THBATH OCpaAsSLH CO CHATHM YCHIOHMeM. PasMepH 00pa3l0B ZOJNXHH
COOTBETCTBOBATH ZAHHHM pHC.> M raliaui, [lo pesyaerraTaM HCIHTE-
Huit o6pa3loB ( KOMOIEKTHEOS COYOHME)OLE6EMBADT IPOYHOCTH CBAPHOIO
CO6MEOGHUA .

5.5. PeabHHEG DAa3M6DH WKPMEHW EBA K TOMIMHH MAI'KOIO CIOH
onpeneNADT Np¥ TP&BAGHHY NOBEDPXHOCTH manda-olpaszua. CooTHOmME-
HN6 MEXAaHHY6CKMX CBOMCTB B WB6 OHOHMBANT [0 paclpeieleBHK TBED—
JOCTH B MONBP6YHOM COUEHHM MBA, POANBHHE NPOYHOCTHHE CBOKCTEA
B KAXJON CJI06 MOIr'yT OHTH OIlpeselleBH OAMHEM M3 06300pa3l0BHX
ME8TOAORE,



NPANOXEHUE

[IPUMEP PACYETHO{ OL[EHKM BIWAHMA
MEXAHNY:CKOW HEOQIHOPOJHOCTH

HA BASKYD MPOYHOCTDH KOJBLERHX
COEZMHEHUH

cprHK Tpy0 M3 IeI'MPOBAHEHOH CTaMM NOBHMEHHOR IPOYHOCTE C
6 4 baBHOR 70 RI‘G/HIZ ® TOMMHEO#t CTeHRKM 20 MM CBApEH MATKAM

KOMIOSHTHHM WBOM. Paszenxa {/ —oGpasHas (Ha puc.l 2-o#t tun),
JepezoBaHMEe MATMKAX ¥ TBEPAHX CIO6B B CBADHOM mBE BHIOIHEEO IO
cxeMe M-T., Kopensr mBa 8aBapeH 9nskKTpojoM YOHH-I3/55, oCGscne-
YUBADIMM NP6k NPOYHOCTH HANNABAGHHOI'O M6TAajJa H& YPOBHSG
50 RrC/HHZ. {Ilpexen NMPOYEOCTH METAIIA SSIOJHANMMX CI068B PABEH
60 xrc/uua. B 30H&X TODMHUGCKOI'O BIMAHMA, OXPYEADEIKX HMOB,HME-
DT MECTO NPOCHOUKH C MOBHEOHHON TBEPAOCTEHD,

C yusTOM TEXHOIOTHYECKHX COOOpaxeHEfl COIrJacHO N, 4.5 INpHU-
MeM TOJIKHY KOPHEBOTO mBA (MATKOTO CUOA) d + DbaBHOR 5 mu,

CrenyeT OnpeZenHT®d SKBHBANGHTHYD HHpMHY mBa, OGeclneuyBap—
LyD PaBHONDOYHOCTH CBAPDHOT'O COSGMHEHMA OCHEOBHOMY M6TEINY.

PacyeT NpPOK3BOAKM B cnenangg nocgeHOBaTenLHOCEH.

JoXss MATKOTO CJHOSA &=f= -7 = 0,25.

BpeMeHHO68 CONPOTHBAGHME HAMNIABJIGHHOI'O KOMIIO3MTHOIO MaTE-

pngga ogpenenﬂeu 59 POPMYAS (&) Ie 3.3
Gy=64(1-8)+G § 8  =60(1-0,25)450+0,25=57,5 Kre /el ,
KoaspdnumeH?r MexCHO{HOX MEXaHMUSCKON HEOZHOPOZAHKOCTH
_ Gy .60 _
K =28 === =17120.
£ cZ 50
KoadduoueHT arperggﬂoﬁ MEX8HEN4Y6CKO!l BEOZHODOZHOCTH

:—"----—--—-6 ——'—'—-—:?0 I 22-
K 6L 57,5
[lpn SazAHHOM COOTHOMEGHME MEXBHHYECKHX CBOHCTB H DE&SMEPOB
MAPKOTO CHOR (CM. Mo 3e4) Bﬂngg;ﬂamcn HEpABEBHCTBO
- L
& = 0,25 7K, 0,545,

HoaToMy KOSQ¢MUMEET o OlpeZenasseTCH MO 3aBHCHMOCTH (8)
Ne Sek42
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(- %, ) -T70) 0,25 _1 025
3 .

A = —‘z—,—z
-8 I+(I-0 25)e~(1 .0,25
18> (1% 1,20
JKBHBAJIGHTHYD mupuuy mBa, C YMGHBMEHMEM KOTOPOH AOCTHIA-
6TCA DPABHONPOYHOCTD CBAPHOI'0 COEZMHBHHA C OCHOBHHM METANIOM,

onpeznensexM no ¢opmyne (I4) n. 3.6.
4

_ _ 1 -
%4 545?3//:’,-%7) " 1,033 Y3'(1,22-0,785) Ivtoe
AGCONPTHAA OKBMBA&JIGHTHAA MHUPKMHE KOMIO3MTHOI'O mBa paBHA
#y, = sy d = 0,43:20 = 8,6 uus
Tamm 00pa30M, P&BHOIIDOYHOCTHF OCHOBHOMY METAIIY 6’6"
70 Hrc/lm2 CBEPHOIO COESIMHOHMA C KOMMNOSKMTHHM HNBOM odacneana—
8TCH Npn 4 , < 8,6 MM.
LCJH 3ANOJHADOWE TBEPAHE CIAOM B8BAP6HH SI6KTpoOAaMM, 00eC—
MeUyNBAKWNMN NPOYHOCTL MeT8JIa mna, paBHHH BPBMEHHOMY  COIpO-
THBJIEGHHMD OCHOBHOI'O Meranaa ( G' G’ = 70 Krc/lnl2 Ky =

1,075, & = 1,04), 0 & = 0,64;
7 1,04 3 3(I,075 -0,785)

fiy, = 0,6420 = 12,8 ui
Eciy cBApHO{ mMOB BHIOJIHBH TOJBKO MATI'KMMH BISKTPOAIME
(  =1; A=1; A"=I,40),ro

X oz L -0,3I: A =0,3120=6,2 uu.
3 V3 (1,40~0,785) ' 7 ’

3HAYEHME SKBUBAJEHTHO! WLMPHHH
CBAPHOTO KOMIOSHTHOTO HBA #, (uu)
Ui HOPMAJIBHOT'O PAJA HOPMATiBHAHX
[IPLZENOB fIPOYHOCTH CTAIEA M TOJMLMH
CTEHOK MATHCTPAIBHHX TPYBONPOBOZOB

(Trabn.l # 2)

( Gy =

y 50, 60 ¥ 70 Krc/w‘?; 2 = 10, 20 u 30 Mu)
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Taonuua I
BenuuuHa /7, , MM

ad ,wu i Gy wee/ww®

: 50 : 60 : 70
10 OO 5,2 4,1
20 SO 10,3 9,7
30 OO 16,8 15,4

Il puwueuasdHsda. I, lpenen NpoOYHOCTH TBEPAOTO
MeTaznsa 3aNoNHANNMX Ca08B 6, =0,96'%7
ay 2o iP6LENT MPROYHOCTN MADKOIO M8T&NJIAa KOPHEBOI'0 mBA
65 = 50 KI‘C/W °
7 3.5T8HEHH3 MAI'KOI'0O KOPHEBOIO WBA IIOCTOAHHAE ¥ paBHA
-— MM,
" 4, Bgag o0 YKA3KBaBT HA OTCYTCTBHE OrpaHWuUsHKU
Ha WUPUHY uBA,

Tadbnyua 2
BeJAKUYNHE /75, s MM

: 50 : 60 : 70
10 >0 6,1 5,0
20 — 14,5 II,4
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