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Kupum

Pecny6sinkamuszia Wusa gaBoMuja Iy[A-
ropJiaHaiurad 3 MUJIJIMOH IeKTapAaH OPTHUK
Mal/JloH, YHJA KyJJIaHWJIQJUTaH JieMexJap
pecypcu nactauru [1] Ba Maccacu 6up Heuda
KUJIOTPaMM KeJIMIIMHU XUCco0ra 0JI1CcaK, HUJIn-
ra 250000 goHazsaH OpTHUK JieMeX, Macca Xu-
coouza 1000 ToHHaAaH OPTUK MeTaJlJl Mpo-
kaTu (10 mupf cyMZiaH opTHK) capdJiaHaiu.
JleMex MJIyTHUHT acOCUM HIUYM KUCMJIApU-
JlaH oupuaup. U xxapaéHuzaa niayr yMmyMun
KapwHWJIUTUHUHT 50% KucMu JiemMexJsapra
TYFpu Kesagu. lllyHUHT yyyH JieMexsiap 601i-
Ka JeTaJjiapra HucbaTaH Te3poK eMUIaiu Ba
aJIMalITUPUIIHY TaJ1ab KAIaH.

IOKopuaaruiapad Kejaub YMKU6 auTHUII
MYMKHWHKH, JIeMeXJlap pPeCcypCUHHU OUIMPUII
OyryHrM KyHJaru pnAoJ/3ap6 MacasajapfaH
o6upuaup.

Pecny6sinkamus Ba xopwxkga K.K. Hypu-
eB, A.lll. Pabunosuy, H.B. Cepos, B.C. HoBu-
koB, M.H. EpoxuH, U.B. Ko3sopes, A.A. Trope-
Ba, C.U. byako, B.H. Tkaues, A.A. /lyfHHKOB,
U.A. Aliyp6ekoB Ba 6olIKaJap TOMOHHUZAH
IJIyTJ/Iap JieMeXJIapUHUHT KOHCTPYKLUSACUHU
TaKOMUWJIJIALITUPUII Ba PeCypCHHU OLIUPHUIL
6yiHn4a TaJKUKOTJIap 0J1Mb6 60pusras [2-14].

K.K. HypueB [3] y3uHUHr Haszapuil Ba
JKCIlepMMeHTa/l TaJKUKOTJapuAa HCKaHa-
JIU JleMeX TUFUHUHT NapaMeTpJiapyd yCcTU/a
TaJIKUKOT/Iap YTKasraH. Yjap acocuja MHcC-
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AHHomauus. Makonada rinya nemexnapuHu KOH-
makm natieaHOnab Kalima mukniaw Kypcamkudaapu-
Hu acocnaw bytiuya onub 6opurneaH 3KkcrepuMmeHmar
madKukomnap Hamuxarnapu kKenmupurnzaH 6ynub6,
ywby madkukomrap KoHmakm natieaHonab ornuHa-
OueaH KamnamHuHe manab Odapaxacuda cuchamiu
OynuwuHU mabMuHnatdueaH KOHMakm mnaleaHo-
faw pexumu rnapaMemprapuHu acocnaw maxkcaou-
O0a onub 6opundu. TadKuKkomHuHe rpedmemu myri-
POKKa uwiios bepysyu sccu to3anu demarnniap to3a-
cuea natieaHOnab Kornnaw Mamepuasnnapu mapkubu,
KOHmakm natisaHOnaw pexxumu ea yrnapHuHe y3apo
OOFUKIUK Kypcamkudiapu xucobnaHadu. KOkopuda-
eurnap acocuda waknnaHmupuseaH KyKyHCUMOH KOM-
MO3UYUOH MamepuasiHu siccu 0emarHuHe UwYu r3a-
cueza KOHmakm natisaHOnab Konnaw napamempra-
pUHU aHuKnaw ycmuda onub 6opuneaH madKukom-
nap Hamuxacuda ratisaHonab Koraw PexuMuHUHe
acocull napamempriapu aHuknaHou. AHuUKnaHeaH
napamemprap KoHmakm rnatieaHOnab onuHadueaH
KamnamHuHe manab Oapaxacuda cuchammu 6yrnu-
WUHU mabMuHnawea acoc bynub xusmam Kumaou.

Kanum cysnap: nnyz nemexu, ssiccu 0emarnnap,
Kalma muknaw, KoHmakm natieaHOnaw, rnadeaHo
Kammam, KOMMO3UUUOH Mamepuars, Pexum napa-
mempriapu.

OBOCHOBAHUE NMAPAMETPOB
BOCCTAHOBJIEHUA MNY>XHbIX IEMEXOB
CMNOCOBOM KOHTAKTHOW CBAPKU

XynonbepameB TonubxoH ConuneBny,
OOKTOP TEXHUYECKMX HayK, npodeccop
AHOMXAHCKOTO MHCTUTYTA CEfbCKOro X03sncTea 1
arpoTexHosiorum
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KocumoBa ManoxaTtxoH KapumoBHa,
cTapLumn npenogaBaterib AHAMKAHCKOro
MaLLMHOCTPOUTENBHOrO MHCTUTYTa

AHHOmMauyusi. B cmambe npedcmasneHsl
pe3yrnibmamal 3KcrepuMeHmarbHbix uccredosaHull
no 0bocHoBaHUK MapamMempo8 80CCMaHO8/IEHUS
MAYXHbIX ~ JIeMexo8  crnocoboM  KOHmakmHou
ceapku, obecrneyusarwux mpebyemoe Kadyecmeo
KOHmMaKkmHoe20 HarinasneHHo2o cros. [lpedmemom
uccriedosaHusi SI8MISIIOMCS  COCMag  C8aPOYHbIX
Mamepuasios, Haraas/ieHHbIX Ha [[Mo8epxHocmu
MIockux 0emarsed, U pexum KOHMakmHou ceapKu,
a makxe rnokasamesiu ux esaumosasucumocmu. Ha
OCHOBaHUU 8blueyKa3aHHO20, M0 pe3yrbmamam
uccriefogaHull napamempo8 KOHMakmHoU ceapKu,
661U orpederieHbl OCHOBHbIE napamMempbl pexuma

ceapku U  ChopMUPOBaHHO20  MOPOLWKOBO2O
KOMMO3UUUOHHO20  Mamepuasia Ha pabouyel
rnosepxHocmu  fnaockod — Oemanu.  3adaHHble

napamempsl Ccryxam OcHogoU Orid obecrieyeHusi
Heobxod0umMo20 ypOBHS Kadecmea HariageHHO20
CI1051.

Knrodesblie crioea: rnayxHbell fiemMex, Miockue
Oemaru, eoccmaHoesieHue, KOHMmMakmHasi ceapka,
HariasnieHHbIU ¢riol, KOMMO3UUUOHHbIU Mamepuarl,
rnapamempsl pexxuma.

THE RATIONALE OF RESTORATION
PARAMETERS OF PLOUGHSHARES BY MEANS
OF CONTACT WELDING

Khudoyberdiev Tolibjon Solievich,
DSc, professor, Andijan Institute of Agriculture and
Agricultural Technologies;

Kosimova Malohatxon Karimovna,
Senior Lecturer, Andijan Machine-Building Institute

Abstract. The article presents findings from
experimental studies into the rationale of restoring
the ploughshares using the contact welding method,
carried out to justify parameters of the resistance
welding mode, which ensures required quality of the
contact deposited layer. The subject of the research
is a compound of welding composite materials
deposited on the surface of flat parts and the mode
of resistance welding, as well as parameters of their
interdependence. According to the above, the main
parameters of the welding mode were determined
based on the outcomes from the studies of parameters
of resistance welding of the formed powder composite
material on the working surface of a flat part. The
specified parameters serve as the basis for ensuring
the required quality level of the deposited layer.

Keywords: ploughshares, flat parts, restoration,
resistance welding, deposited layer, composite
material, parametric mode.
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KaHaJ/Ii JieMeX TUFUHUHT y3-yY3WuJaH JyapxJa-
HUILIMHU TabMUHJALI XUCOOUTra pecypcu 2-4
MapTa OLUUPUJINO, IHT AXIIU KYpCcaTKUYJIapH,
9HT KaM 3Heprus XapaxaTJapy Ba COJUIITUP-
Ma 8HUJIFU capdJiapy, AXIIM YyKypJIalluil Ba
YyKypJIMK OYiM4ya OMp TEKUC IOPUILUHU Ta'b-
MUHJIAMraH napaMeTpJiapy acoC/laHraH.

Al PabuHoBuMY [4] neMexJlap TUFUHUHT
103acura eMuIMIITra Yu/1aMJIu KaTJaMHHY Nan-
BaH//1ab KOIJAll YCYyJMHW TakJu¢ 3TraH.
JleMexJIapHUHT HIIYM l03acura eWuJIvIlIra
yyJaMJIM KaTJaMHU [auBaHAJa06 KOIJIall
YHUHT Y30K My/A/JaT UIJIAIIMHU TabMUHJIaM-
JIUTaH caMapaJ/id ycyJ XucobsaHagu. ByHJa
naiBaH/lJIaHraH KaT/laM acoCUM MeTaJlira
HUCOATaH NKAPOK 6yJ1a/ii Ba CEKUHPOK, efu-
Jaau. TynpoKHU LuyAropJiaiijia JieMexXHUHT
elnIMIIY O6UIaH 6upra NpoQUJNHUHT IaK-
JI1 Ba TUFMHUHT YTKUPJIUTU CaKJIaHUO KoJia-
au. llyHuHr ydyyH OyHJal naWBaH//1ab Kon-
JIQaHTaH JieMexJap y3-y3uJaH 4YapXJaHaAu.
JleMexJTapHUHT V3-y3UJaH 4YapXJiaHaJuraH
OYJIMIIMHYA TabMUHJIAI YYYH TUFUHUHT OCT-
KU KaTTUK KaTJlaMH YCTKH IOMILOK KaTJ/IaMHU-
JlaH 6Up Heya MapTa KaTTUKPOK, Ba IONKAPOK,
o6ynimn kepak. A.lll. PabMHOBUY TOMOHHW/IaH
JIEMeXJIAPHUHT V3-y3W/JjaH YapXJIaHyYBYaHJIUK
KYpCaTKW4H1 aCOCJIaHTaH.

Kynryvna Tynpok-uKJUM LIApOUTH Y4YyH
y3-Y3WAaH 4YapxJaHaJWuraH JieMexJapHUHT
ypTaya edUIMIIra YyuaaMauaura o = 1,5 ra
TeHr. OpaTtaa, nalBaHA/1ab KoOIJIaHTaH KaT-
JIAMHUHT KQJIMHJWTH 2,5 MM JlaH OpTManzy,
KaTTukaurd aca HRC 50-58 ra TeHr 6ys1au.

CepoB TOMOHMJAH MeTaJJl JIEHTAaHU
amMop¢ KaBIap OpPKaJu 3JIEKTPOKOHTAKT
KaBlIapJ/ab, KUIJIOK XY>KaJUK TeXHUKaJsa-
PUHUHT MLl OpraHJapd fICCU H3aCUHUHT
pecypcuHu owmupuml y4yyH «011-1-10»
«PeMzieTanb» KypuJMacu TaKOMUJIJIALITU-
puarad [15]. KypuamaHuHr TaBcus 3THII-
raH KOHCTPYKUHUsICU/la NaiiBaH/J1all POJIUK-
anektpoasapu 90° ra OypusiraH, siccu Je-
TaJlIJIapHU KepaKJIM Ba3uAT/AA ylIab TypHUIl
y4yH MocJlaMa YpHaTU/IraH. by 6usaH anek-
TPOKOHTAKT KaBllIapJiall XKapaéHu 6yilsiama
XapakaT 3Ba3ura coAup OY/JMIIM TabMHUH-
JlaHraH. U1miab YMKU/IraH TeXHOJI0TUs aco-

ISSN 2181-9637
1/2022




TEXHUKA ®AHITAPU
TEXHUYECKUE HAYKU
TECHNICAL SCIENCES

@

CUJA IJIYT JIeMeXJIJApUHUHT 3HT Ky eluia-
JIUraH KUCMU 3JIEKTPOKOHTAKT KaBllapJ/iab
KOIIJIaHTaH.

JleMexsiap pecypCHHM OLIUPUII Ba AHTHU
naiBaH/1a6 KoIJiall MaTepra/llapy ipaTUII
yctuga B.C. HoBukoB, ®.U. IlanTeseeHko,
AM. Koncrantunos, M.IO. Iletpos, C.H. Bya-
ko, A.H. lllutos, A.U. Cugopos, A.M. Muxasb-
YeHKOB Ba OollIKa/ap TaAKUKOTJIap 016 60-
puiuirad. Jlemexsap pecypCcHHU OLIMpPULIJA
3aMOHaBUM ycCyJiapZaH Oupu OysiraH po-
JIMKJIX KOHTAKT MalBaH/1ab KOIJIall yCyJu
ajioxy/ia YpUH TyTagu. By yCyJHUHT MyXuM
XyCyCUsTJIapura MaTepUaJIHUHT MHUHUMaJ
CTPYKTypa y3rapuiira ydypauid, AeTaJHUHT
KU3UMaCJ/IMTY, NMyJaT Ba 4YyAH JeTa/JIapHU
0,1-1,0 MM KaJIMHJIMKJary KaTJiaM OMJIaH KOIl-
Jlall MYMKHHJIUTHM KaOWJIapHU KeJTHUPUII
MYMKHH. YCyJ WOKopH il yHymura (60 cm?/
JlaK.raya) asra Oysauil OuWIaH OUpra, myJjaar
JIEHTA, CUM Ba TYpJiM TapKUOJU KYKyHCUMOH
MaTepHa/lJIapHU MalBaH/AJall UMKOHUHU Oe-
paau. UIlyHUHT y4yH OM3 KUILLJIOK XV>KaJIHK
TEeXHUKAJIAPUHHUHT SICCH 103aJIU UIYU OPraH-
Jlapd KaTopura KUpPYBYU JieMeXJIapHU Kail-
Ta TUKJAIIZAA KOHTAKT MaWBaH//1ab KOIJalll
YCYJIMHU TaHJIAJ UK.

Marepuas Ba MmeToAJ1ap

MabiyMKH, POJIMKJIM KOHTAKT MalBaH/-
Jlalul yCyJId CaHOoaT KOpXOHaJlapujJa KeHT
KYJ/UIaHWUIaAu. YcyJa Kynaab TapMoKJapaa
6ouIKa MmaWBaH/Iall ycyJulapura KaparaH-
Jla aHya caMmapaJju xucob6saHazau. UlyHpaan
KeJqnb YMKKAH X0J1/1a, KOHTAKT MaWBaH/I-
Jalm yCyJMHHA MallWHAJApHUHT eWuJIraH
JleTa/UIapUHM KaWTa THUKJIALAA KyJaall
WyJra KyWujaraH. YcyJi, acocaH, BaJICHMOH
JleTa/IJIapHUHT TallKW eWuJiraH lo3ajiapu-
HU THUKJAUJa KyJJaHWJIaAu. YCYJIHU SCCU
103aJ1M  JleTa/UIAaPHUHT UIIYM [03aJJapUHU
TUKJAIAA KYJJIall SSHCU WYHAJIUII XUCOo0-
gaHaau. Iy 6ouc ycy/sHU sicCU 103aJu Jie-
TaJJIapHU TUKJALIAA KyJaaml y4yH YHUHT
pexXuM mnapaMeTpJlapUHU acocjall Kepak
o6yaau.

CaHoaT/a poJIMKJ/IM KOHTAKT NalBaH/1alll
YUyH Ky HWJJIMK TaxXpubasiap acocuja nau-
BaH/JIall PeXKMMHUHUHT aCOCUU KypCaTKU4J1a-
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pu 6esnrunab onvHraH. by epza cy3 Tok Ky4yu
[ ., TOK UMIIyJIbCH BaKTH t ., CaJT HILJIALI
BaKTH t_ , POJIMK-3JIEKTpO/Iapra 6epuira
60cuM Ky4yd P Ba 4OK XOCHJ KAJIMIIHUHT YU-
3UKJIM TE€3JIUTH V Kabuiap xakuja 60pMoKa.

OKopugaruiapzad mnaWBaH/JAll PeXU-
MHUHUHI aCOCUM KypcaTKU4JIapura KyHMuja-
rujiap KUPUIIY aHUKJIaHIU:

1) P_ - maiiBanjiamja 6ocum Kydyu, Mlla
(H/m?);

2)1 . - nadBaH/AJall/la TOK Ky4H, A;

3) t . - TOK MMIyJIbCH BaKTH, CEK.;
e~ TOK HMMIyJIbCJIApU Opacujaru
CaJIT MLl BaKTH, CEK.;

5) v - madBaH/JIall TE3JIUTH, M/CEK.;

6) b - KoHTakT maiBaH/ a6 KoIJiauija
POJIMK-3JIEKTPOHUHT WYY KEHTJIUTH, MM;

7) B - naiiBaH/i/1alll MaTepPUAJIMHUHT 3HHY,
MM;

8) h - maiiBaHz/1a1l MaTepUAIMHUHT Ka-
JINHJIUTH, MM;

9)T,....~ 6¥p ,q(zHa JieMeXHU naiBaH//1a6
KOIJIAllIJark acOCUM BaKT, C.

Yuby KypcaTKA4/IapHU acocjaaul yCTUAa
0/1M6 GOpU/ITraH TaAKUKOTJ/IAp HaTHXKajJlapu
KyHH/a KeJITUPUJITaH.

lllakanaHmupua2aH KYKYHCUMOH  KOM-
NO3UYUOH JIeHMaHu sccu demasiHUHZ 103a-
cuea KOHmakm naitieaHosn1a6 Konaawda po-
JUK-3/1eKkmpodea 6GepusadueaH 60cum Ky4u-
HU acocaaw. JleTajsapHU KalTa TUKJAIJA
KYKYHCHMMOH KOMIIO3UI[MOH MaTepHa/lHU
naMBaH//1ab OJIMHIaH NalBaH/ KaTJIAMHUHT
eluuIIra YuJaMJUIUTMHA OUIMPUII YYYH
naBaH/AJall MaTepuald TapKUOUra Kyllu-
JIAJJUTaH MyxTaJoBYM pasaHUHT 3appajiapu
yJldaMU Ba COHU XaM POJIMK-3JIeKTpo/ij1apaa-
rd 60CMM Ky4Hd Ba MaTpulia 3appalapUHUHT
yJoyamu O6uJiaH 6Up KaTopJa malBaHJ, KaT-
JlaM cudaTtura MabJayM JAapaxasa TabCUP
KypcaTaau. byHan naBaH/ KaTaaM/ja nyx-
TajsioBYU ¢asa cudpaTujia KUUUH 3pUiUra
MeTa/IJIApHUHT KapOu/J Ba 60puziapH, KUs-
JUpUO MIAKJAJAHTUPUJITaH KATTUK KOTUII-
Ma kKabusap KaTHawagd. OJIMHraH nanBaH/
KaTJlaM HucCOaTaH IOMIIOK MaTpulla TapKHu-
6ujia KaTTUK (a3a KaTHAIITaH CTPyKTypara
ara G6y1aziy.
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VTkasuiaran Taxpubanap 6yHzjail mare-
puanjaH cudaTaiu naBaH/ KaTJaMHU YHUHT
OOLJIAaHFUY 3JIEKTP KapLIMJIUIKM MUKJOpHU-
HU 6eJIruJiall OpKaay OJIMII MYMKUHJIMTMHU
Kypcatau. HaTmxkazga 60CUM Kydd TabCUPHU
OCTH/Iar¥ KyKYHCUMOH MaTepuaJi 601JIaHFUY
3JIEKTP KApLIMJUTMHUHT TYpPFyHJUTUra po-
JINK-3JIEKTPOJJIapAard MIIYU OGOCUM KYYH,
nyxTajoBYM ¢as3a 3appajlapUHUHT COHU
Ba y/J4aMJlapu TabCUpP 3TULIM aHUKJAHTaH
[16, 17].

Typsau (nynaT JeHTa, CUM, KYKyHCUMOH
MaTepual, KYKyHCUMOH IOJIMMep MaTepu-
aJ, KU3JUpub LAKJJIaHTUPUJITAH KYyKYHCH-
MOH KOMIIO3UIIMOH MaTepuasl) nahBaHz 1ALl
MaTepUaJlapUHU eWUW/IraH JleTa/JITapHUHT
MIIYM I03a/lapyura KOHTAKT NaiBaH//1ab KoIl-
Jlalll )KapaéHUHU YpraHUII Ba YHUHI HATH-
YKaJJapUHM Tax/IMJ KWJIUII NaiiBaHA/1a0 KoIl-
Jlalll )KapaéHUHUHT cudaTIU KeuyUuiura 60m-
JIAaHFWY 3JIeKTP KapIUWJIMK ce3uJapju Ja-
paxkajia TabCUp 3TULIMHU KypcaTau. LlyHra
acocaH, KU3Mpuo6 MaKIJaHTUPUJITaH KyKyH-
CUMOH KOMIIO3UIJMOH MaTepUaJHUHT 3JIEKTP
YTKa3yBUaHJUIUIA YHrA POJIMK-3JIE€KTPOJ
OpKa/id TabCUP 3TaAUraH 60CUM KyYMHUHT
Ta'bCUPH YPTraHUIJHU.

Mab/yMKH, KOHTAKT NakBaH/ 1ALl 60CUM
OCTH/Jla NalBaHJJalll Typura KUpUO, mau-
BaH/| YOKHUHT cHUaTH TOK UMMYJbCU 6epu-
JIMIIU OJIAMJIaH POJIMK-3JIEKTPO/-IalBaH/-
Jlab KoIlall MaTepuay JieTajlb Oopacu/iaru
OOLJIAaHFUY 3JIEKTP KapIIWJIWTCUTra OOF/IHUK
6ysaau. lIyHUHT y4yyH OOLIJIAHFUY 3JIEKTP
KapUIMJIWKHU POJIMK-3JIEKTpoJAra 6epuiaju-
raH 60CMM Ba JIEHTAHUHT abcosoT Jiedpop-
Mauusicura OOfJIMK, paBMIIZAa y3rapuul Ko-
HYHUSATH YpraHWIAW XaMmJila YHUHI acocuja
POJIMK-3JIEKTpo/ira GepuyiajuraH MUHHMaJl
60CHUM Ky4M aHUKJIaHU (1-pacm).

OsivHraH O6OfJIaHMUI IAKJIJAHTUPUJITaH
KYKYHCUMOH KOMIIO3ULJMOH MaTepUaJHUHT
3JIEKTP KapLIMJIUTU POJIMK-3JIeKTPO/ira 6epu-
JlaéTraH 60ocuMra HMcbaTaH KaMaiiub 60pyB-
Yy GOFJIAaHMINTA 3ra 3KAaHJIUTUHU KYpCaT/U.
BocuMHuHr 25 Mlla raya opTuiin/a 3J1eKTp
KapIIWIMKHUHT 6-10° Om'M pgan 2:10°
OM-M rava xkamauuumu, keiud 1,5-10° Om-M
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ra eTraH/a, 3JIeKTp KaplIWJIUK TypFyH/Ialn6
KOJIMLIM Ky3aTuaau (1-pacMaaru 1-4u3uK).

o107
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0775 70 15 20 25 30 35 40 45 50 P.ra

1 2 3 4 5 6 7 8 9 10 Ahmim
1-pacm. lak11aHTUPU/ITaH KYKYHCUMOH
KOMIIO3UIMOH MAaTePHUATHUHT GONLIaHFUY
3JIEKTP KapLIWJIUTH P, HA YHTa POJIMK-
3JIEKTPOJ, OpKa/iu 6epuiagurad 6ocum P (1)
Ba a6cooT Aedpopmanys Ah ra (2)
GOF/IUKJIUK rpadpuru

[llyHra yximiam 60FaHUII 3JIEKTP KapIlu-
JIUKHUHT JIeHTa abcositoT AedopManusicura
OOFJNIMKJAUTHAA XaM aHUKJaHau (1-pacmpa-
ryu 2-4u3uk). bBynaa nebopmanusa 5 MKM JjaH
OPTraH/AaH KeWHH KapaéHHUHT TYpPFyHJIALIY-
BU KY3aTUJIJIU.

Kusgupub mak/JJaHTUPUITaH KYKyHCU-
MOH KOMIIO3UIIMOH JIEHTA 3JIeKTP KapIIUJIU-
TMHUHT GOCUMM TabCUpHUJA y3rapulld Hau-
BaH/JJIalll 30HAacUra 3pKUH X0Ji/la y3aTuJia-
JIUTaH KYKyYHCUMOH MaTepuaJsl 3appajlapuHu
naMBaH/ a6 KomauijaH KaTTta $apk Kuja-
Ju. ByH/1a apKHH X0J1/1aTy KYKYH 3appaJiapu
KaM 60CUM TabCHUPHUJAEK POJIMK-3JIEKTPO/]
Ba JieTa/lb OpacUJiaH aJjaj paBUIl/Jia CUKUO
yuKapuaaau. Hatuxaa ynap opacuzaa pakat
O6up KaTjaMJaH ubopaT INKa KyKyH 3appa-
JIapHy K0J1a/iu, X0J10C.

HOKopugaru mysioxasajnap Tax/JIuau HYHU
KypCaTAUKH, OJIMHAJJUTaH ManBaH/ KaTJaM-
HUHT Kepaku cudaTaa OYJUIIK YIyH YHra
Kyiunaaurad 6ocuMm mMukgopu 25 MIla gan
KaM 6VJIMacJuryu Kepak 3KaH.

lllakanaHmupusieaH KYKYHCUMOH KOMNO-
3UYUOH JIeHMaHu siccu demaJiHUHz 3dacued
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KOHmMakm natieaHoa1a6 Konaawda moK Kyuu,
MoK 3U4/u2u, MoK UMNY/aAbCU 8AKMU 8d MOK
uMny/ascaapu opacudazu caam uwaauw aKkmu
Kabu napamempapHu acocaaul. flccu w3anu
MIIYM OPraHHUHT WINYM I03acura IlakJjaH-
TUPUJITAH KYKYHCUMOH KOMIIO3UIIMOH JIEHTA-
HU KOHTAKT MalBaH/1ab KOIJIall Y4yH JIEH-
Ta yJ4yamJiapyd NaiBaH[/1ab KOMJIaHAJWUTaH
I03aHUHT YJlYaMJlapUra TeHTI OYJIMIIM Kepak.
MacanaH, ofjaT/ia, ieMexJiap peCypCUHHU OLIHU-
pulll ycTH/ia 016 60pU/IraH TaAKUKOTIap/a
JeMex Turura 25-30 MM KeHIJIMK/a, J0JI0Ta-
cura 55-65 MM KeHIJIMKAA KaT/JaM IaiBaH/I-
Jab KomiaHraH. llynapaaH keiub 4YUKKaH
xoJiAa, ieMexX Turura 30 MM KeHTJIMK /A IIaKJI-
JIAHTUPWJITAaH KYKYHCUMOH KOMIIO3HUIIMOH
JIEHTAHU MakBaHA/ab KoIjalira Kapop Ku-
JIMH/IY.

405

122

545

2-pacMm. UckaHaCMMOH JIEMEeXHUHT raGapuT
yadaMmsiapu

OJiMHTaH MaMBaH/ KaTJIaMHHUHT KaJIMHJIU-
I'YM MalBaHA 1AL 103aCH/IaH TOK UMITYJIbCH JT-
raHzia aXXpajnub YMKaJuraH UCCUKJIHUK Ba 60-
CMM KY4YM Ta’bCHpPH/IA NMaWBaH/JIAIl MaTepH-
QIMHUHT AedopMalUsAIaHUIIN HATHXKACH/A
XOCHJI 6y1aau. TOK UMIYJIbCUHUHT HILYU pe-
YKUMJIapU/ia MaK/JIaHTHPHUITaH KYKyHCUMOH
KOMITO3UIMOH MaTepHas KaJUuHJAUTH 5% jaH
30%raya y3rapuiii MYMKUHJIUTH aHUKJIAH-
JIU.

By KypcaTKU4 KyKYHCUMOH MaTepUaJiH!
naMBaH/Ialll F03acUra 3pKUH X0J1/1a Ba KYKYH-
CMMOH MOJIMMEep JIeHTa HIAKJKJa y3aTHIIra
KaparaH/ia aH4a KkaM. YyHKU KU3AUPU 6 IIaKJI-
JIAHTUPHUJITAaH KYKYHCUMOH MaTepHaJ 3appa-
Yyasiapy aBBaJ/IJlaH yJIapHU TauépJall xkapaé-
HUJQEK TPOKATJAHUO IKUICJAAMITHPUITAH
6ynaau. llyHMHr yuyyH OyHAa KyKYHCUMOH
noJiuMep MaTepHuaiard Kabu KOHTAKT Mau-
BaH/1allia 6epusiaJiurad 60JIaHFUY 60CUM
KY4Ud Ta'bCUPH/IA MAKIJAHTUPUITAH KYKYH-
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CMMOH MaTepua/l KaJMHJIMTU y3rapManu.
[lly ca6a6s1u mak/JIaHTUPUIITaH KYKyHCUMOH
MaTepuaJl 3appavyaJlapuHUHT ya4aMiapyu XxaM
KaTJlaM KaJIMHJIUTUTa TabCUp 3TMauu. [lau-
BaH/Ialll/la OJIMHAJUTraH KaT/aM KaJIUHJIU-
IM NaiBaH/AJall MaTepUaJUHUHT KaJUHJIU-
I'M, TOK Ky4d Ba TOK UMIyJIbCU BaKTJlapura
O0FUK 6ynagu. TOK Ky4yd Ba TOK UMIYJbCU
BaKTJIapyM MNaWBaHZJAll MaTepUaJTMHUHT
CYIOKJIAaHUII Japa)kacura KyHWJIaJuraH Ta-
Jlabsapra Kapab OesrunaHazau. IlaiiBanj-
JlalllJla KaTJIaMHUHT FeTeporeH CTPyKTypaJiu
OYJIMIIY 03aCUHUHI MMKPOKUPKHUJIMIILIAD
Ba IJIACTUK JAedopManusara KapLIUJIUTHHU
OPTTUPUO, YHUHT IOKOPHU eMHJIMIIra YU/JaM-
JIWJIUTMHYU TabMUHJIAUAW. ByHUHT y4yyH nai-
BaH/lJIaHA€TraH KAaTJaMHUHT JleTalb OWJaH
KOHTAKT [03aCy Ba KOMIIO3ULMOH MaTepual
TapKUOUJArk OCOH CYHKJaHYBYM TalUKHWJI
3TYBUMCUIMHA CYIOKJIQHUIIMWIA 3PULIMLI Ta-
J1ab atunaau [18, 19].

KoHTakT narBaH/1anja TOK Ky4MHU Ky H-
ujaru udpojia OpKaau aHUKJIall MyMKHUH [15]:

1=170-10°- b/ Vp, (1)

O6yHza b — pOJIMK-3JIEKTPOJAHUHT 3HU (€KU UH-
ruykKa JieHTa IaK/JIu[ard naiBaH/jam MaTe-
pUa/LJIapy y4yH JIeHTaHUHT 3HHU, cM), (b = 0,4-
0,6 cm); P, — YOKHUHT COJIMIITUPMA 3JIEKTP
KapLuanry, Mk OM-cMm.

PosMkaM  KOHTAKT  maWBaHAJalIla
HIYHTJAHUIIHUA XMCOOra oJiraH X0Jia, TOK
KYYUHUHT MHUKJOPU HYKTAaBUU KOHTAaKT
naBaH/Jialira KaparaHja MabJjyM Japa-
)KajZla KaTTapokK oJMHaAUu. Tok MMIyJibCcu
BAaKTHU 3Ca HUCOATAH KUCKAPOK KUJINUO OeJ-
rujaaHagM.

Arap naliBaH/J HyKTaJjiap 6Mp-OMpPUHUHT
TaXMUHaH y4JlaH OUp KWUCMra KoOIJallu
Ba IIYHTJIAHUII Y4yH cap¢ OyajuraH Ky-
HIMMYa TOK KY4HHU XMCobOTra 0JICaK, y X0J14a
YyMYMHUH TOK Ky4d KyHujarura TeHr 6y.Jia-
Ju:

naﬁs=lacacm7 1+ ) 11 = (1+0’6) Iacocuﬁ :1’6 Iacoculj (2)
3
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bab3u matepuasnap yayn K - myHTIa-
HUII KO3QPUIIMEHTUHUHT KUHMaTIapy Kyu-
uJlarujaapra TeHr:

Cr. 3 nysiatu yuyH - 90-110;

Kopposusibapoiu myatiap yuyH - 110-130;

TuTan y4yH - 100-150;

AnoMUHUN KOTHUIIMaJ1apy Y4yH - 90-120;

Jlatynsap yuyH - 90-120.

Tok uMnysibcu Ba ca/IT UILLJIAll BaKT/1apHU-
HU Kyiujaru udoza opKaau aHUKJIALl MyM-
KuH [15]:

I?-p.-h-o
K Pr T

= 3
TB]J.'\Ifj‘--;V'C 6P V"\Jtmﬁe_'_tmm ( )

6yHga I - Tok Ky4H, A; h — naliBaHAJ a1l MaTe-
PUQIIMHUHT KaJWH/IUTH, MM; O - TyJIaTHUHT
MyCTaxKaMJIMK 4erapacu; Tap - NYJIATHUHT
CylOKJlaHUII XapopaTH, °C; § — maiiBaH/| KaT-
JIAMHUHT KaJIMHJIWTH, MM; V - NakiBaHAJaLl
Te3JIUTH, M/C; P - POJIMK-3JIEKTPOJ, OpPKaJx
narBaHAJAll MaTepyuajura bepuiagurat 6o-
cuMm, Mlla; b - po/IMK-3/IEKTPOAHUHT 3HY, (b =
4-6 MM); p_ - YOKHMHT COJIMIITHPMA 3JIEKTP
Kapuauru, MKOM-cm.

Macasan, arap [ = 11,2 kA; 6 =1 MM; b =
5wmmMm; P=10-(0,3 +0,5) §, kH;

Ct.3yuyyn o =250 MIla; P = 3 kH; K =110;
T, - VA-y-ii =2130 x/(cm? - c/?); h/8 =1;
p, =140 Om-cm, 6yscav -Vt -t = Kynauwt-
MaHM X1c06/1ab TOIMaMM3:

I?-pr-h-op
V - Wt

o+ =
ot Lo Ky T, yizec-8-P (4)

_125- 106-140-107%-2500-1

V' e T 110-2130- 300

naiis " “camm

= 0,62

XOCHJI 6Y1a/1U.

Kyingaru 4-pacMpa KeJTHPUATaH rpa-
¢ukpan v =14 cM/c = 14 MM/c ra TEHIJIUTU-
HU XM COoOra 0JICakK, y X0J/1/1a BaKT LIUKJIU
t .+t =02cxocun 6ynagm. t ./t
HUCOATHU XUCO6Js1ab TOMUII KANUWUH, LIYHUHT
yuyH Oy Macasa naiBaHJ, HYKTaJApHUHT
6up-6MpUHU KoIlall Ko3dpounueHtu k Ba

naBaHJJ Al PEeXXUMHHUHI OOIIKA KypcaT-
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KU4Jjapura Kapab taHsaHazu. Kyn xoJsuiap-
pat ./t = 1-2 ra, adpuM XoJllapJaruHa
2,5 ra TeHr Kuaub onuHagu [15]. MacanaH,
arap t . =0,06co6yica, t__=0,14 c 6y1any,
arapt . =0,08c6yaca, t =012 c6yraau.

MabayMKH, KOHTAKT NakBaH/Jab KoI-
Jlauijia cupaTiay namBaH/ YOK X0CHUJ KU
y4yH MabJyM 6eJiTMJaHTaH TOK UMIYJbCU
BaKTHU/la eTapJii TOK 3UYJUTA TabMUHJIA-
HUIIU KepakK. ByHaa JeTasslapHUHT HIIYU
I03ajlapura mnaMBaH/AJall MaTepuaJlapu-
HM MailBaHAJa0 KomJjalira MyJiKajJlaHTaH
KOHTAKT MaiBaHAJa0 KomJjall KyphJMa-
CUHUHT 15 KA raya TOk 6UJIaH TabMHUHJIALIL
MMKOHUSITUHU XaM XHCOOra OJIMII Kepak.
ByHJjaH TauKapu, KOHTAKT MalBaH/JIall Ky-
pUJMacuiaru poJIMK-3JeKTPOJHUHT UIIYU
KEeHTJIUTH, 0J]aT/Aa, 4-6 MM JlaH u6opaT 6y1a-
nu. llyHra acocaH, KypUJIMaHUHT KepaKJu
TOK 3WYJWTHHU TabMHUHJAII UMKOHUSTHU-
HU Kyluparu rpadukzaH Kypull MyMKHH
(3-pacm). Yuiby mysoxasaJjiap Ba TOK Ky4H,
TOK HMIYJbCH BaKTH Ba 3UYJIUTHHU YP-
raHull yCTUJAA YTKa3uJraH JabopaTopus
TaAKUKOTJApU HaTH)XKacuja IIaKJAJaHTHU-
pUJraH KyKyHCMMOH KOMIIO3UIIMOH JIeH-
TaHU KOHTAKT MaiBaHA/1a0 KoIJallja TOK
3UYIMrY J, = 110-150 A/MM? ra TEHTJIUTH
aHUKJIAH[ Y.

ABBaJ yTKa3u/IraH TagKukKoTtaapza [17]
TOK Ky4Hd Ba TOK UMMYJIbCU BaKTJIAPUHHUHT
cubaTiy maWBaHJ KaTJiaM OJIMIIHU Tab-
MMUHJIAUJUTaH 4YerapaBUd KuHMaTJapu
foejirMJlaHraH. YHAa mnaWBaHpAJa6 KoIJa-
HAEéTraH YOKHUHI KEeHIJUTrU 4-6 MM OYy.Ji-
raHza, TOK Ky4yu 7-10 KA ra, TOK UMIyJIbCU
BakTu 0,08-0,12 cekyH/jra TeHr OyJHIIHU
KepaKJIUTY KypcaTuJraH. Yoy yerapaJap
OJIMHTaH MaiBaHJ| KAaTJaMHUHT CTPYKTY-
pacu Ba KaTTUKJUIUra OOFJUK paBUILAA
KyuHjjarnda acocJaHTaH: NalBaH/J KaTjaaM
KATTUKJUTUTa TOK KYUUHUHT TabCUPHU JP-
raHWJTaHZa, TOK KYyYUHUHT OPTHUIIN 6UJIaH
aBBaJl KATTUKJUKHUHT OPTUILIH, KEWHH
3Ca TOK Ky4M MabJjyM MUKJOpPra eTraHAaH
CYHT KATTUKJUKHUHI KaMaWub OOpuIlHU
Ky3aTHWJITaH.
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b, mm

i

N,

; e
4 §§
IRY—d

Lpan, kA
10.0 11.0

4.0 50 60 70 80 9.0

3-pacm. Hlak//IaHTUPUITAH KYKYHCUMOH
KOMIO3UIMOH MaTepHa/IHU KOHTAKT
naBaHA/1a6 KOMJIal/ja TOK Ky4u Ba
POJIMK-3/IEKTPOJ, KEHTJIUTH (3HHU)
opacujaru 6ofJ1aHulI rpaduru

ByHUHTr cababu TemnepaTypa OpPTHUIIU
6usaH aBBaJl MaTpUla MJACTUK X0Jra Ke-
Jlaiv, KEUUH CYylOKJaHa 6ouiaiiad. YHaH
CYHT NyXTaJOBYM KATTUK KOTHUIIMA XaM
CYIOKJIaHWO, MaTpHUlja 6UJIaH apaJsialliub Ke-
TaJlM Ba CTPYKTypa y3rapuiiu pyu 6epuo,
nalBaH/ KaTJ/JlaM reTeporeH CTPyKTypaAaH
roMOreH CTpyKTypara yTub ketagu. lllyHra
yxumau 60fJIaHULI TOK UMIYJIbCU BaKTH ¥3-
FapUUIMHUHT NMalBaH/J| KaTJjJaM KaTTUKJIU-
rura TabCUPUHU YpraHUIIAA XaM aHUKJIaH-
radH. ByH/ja XxaM TOK UMNYJIbCU BaKTHU Ma'b-
JIYM MUKJOpPJAH OPTraHJaH CyHI NMauBaH[,
KaTJ/JaM KaTTUKJUTHHUHT MacalKIliy Ky3a-
TUJATaH. ByHUHT cababuHU XaM I0OKOpUAaru
Kabu TYWYHTUPUII MYMKHHJWUTU aUTUII-
raH.

IOKopua kenTupuaran 2-pacM Ba MyJio-
XasaJsiap acocu/ia KyMuJaru xyJiocasaap makJji-
JIAHTUPWJIAY: WAKIJIAHTUPUITAH KYKYHCH-
MOH KOMIO3HUIIMOH MaTephaJHU KOHTAKT
naiBaH/1ab KomJall y4yH POJIMK-3JeKTPOJ-

HUHT KEHIJIUTH (3HU) b = 4-6 MM, TOK Ky4H [
payv

=7-10 KA, TOK 3annr14]payv =110-150 A/mMm?,
TOK UMIMYJIbCU BaKTH 3Ca tpayv = 0,06-0,12 c,
MMIIy/IbC/Iap OpacuJiaru Iyasa BaKTH L, =
0,08-0,14 c 6K KepaKJUTd aHUKJIAH/U.
ByHzia poJsivk-3jiekTpoAra 6epusaauraH 6o-

cuM P = 25 Mlla faH kaM 6y/IMacJUru Kepak.
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[MaiiBaH//1a6 Koniall Te3/IMTMHU acoc-
Jaml. MalmuHaco3/WKAa KaJUHIWTUY 3 MM
raya Oy/iraH IONKa JIMCTJApHU OUp-OUpuUra
naiBaH/ 126, GUPUKTUPUO, MabJIyM TypJlaru
WAWII Ba MaHes/Ulap TauépJauijia pPOJIMKIA
KOHTAKT NaiBaH//1ab KomJall yCyJau KyJia-
HUJIAJU. YH/A NalBaH/JIaHaAUraH JIMCTJIap-
HUHT MaTepUau TYPU Ba YHUHT KaJUHJIUTU-
ra Kapab Ma’bJiyM naiBaH/j1all Te3JIUTU bes-
rujiaHagu (4-pacm).

v
cm/c]
P
2 Y
// /f/
L~ P 5
L

N
—

3 7.5 1 08 06 O, mm

1) cT. 3 mynaTH yuyH; 2) KOppo3usbapolu
MyJaTJiap Ba TUTaH y4yH;

3) a/IOMUHME Ba JIATYH KOTHIIMaJIapH Y4YYH.
4-pacM. KoHTaKT naiBaH/J/1all Te3/JIMTMHUHT
naMBaHJA/Iall MAaTEePHAIU KaIMH/IMTUTa
GOFJIMKJIUK rpadpuru

BU3HUHTI MUCOJMMHU3/A MAKAJIaHTUPUII-
raH KyKYHCUMOH KOMIIO3UIMOH JIEHTaHH!
naBaH/1ab KomJall OpKa/id OJMHIAaH KaT-
JJAMHUHT KaJIMHJAUTK § = 1 MM rava 6yidiu
Ba NailBaH/JIaHTaH KaTJaM TapKUOU HOKOPHU
JIETUpJIAaHTaH MyJaTra iKUH OYJUIIMHU XU-
cobra oJicak, 4-pacMparu rpadukZaH mHau-
Banjiam resmuruv,  =1,1-1,6 cM/c 6y uuIn
MYMKHWHJIMTY KeJNO YUKa/IU.

IOKopuzaruiap Ba maiBaHA/1a0 KomJiaul
TEe3JINTUHU aHUKJIAll yYyH KyHHUAaru Mabiy-
MOTJIap acocy/ia NaiBaH/1/1a6 KoIJiall Te3J1-
TMHU X1 C00J1ab TOaMu3:

a) TOK UMIYJIbCU Ba UMIYJIbCJAAp Opacu-
Jlary naysa BaKTJIapH — tpayv+tsa1t= 0,2 c;

6) POJIMK-3JIEKTPOJHUHT UIIYU KEHTJIUTH
-b=4-6-103Mm;

B) POJIMK-3JIEKTPOJHUHT [JHaMETpU -
d=0,3Mm;
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') KYPUJIIMAaHUHT UIIl YHYMHU - W = 60 cM?/
Jak. =1-10"* m?/c.

POJIUK-3/IEKTPOAHUHT MIIYM KEHTJIUTH
4,5 Ba 6 MM Gy/Ira”/jaru naiBaH/1ad KomJaiil
Te3JIMTMHU XU c06J1ab TonaMus:

1)b=4 na
W 1074 _25_3M_15
Vpayr = "= 4103 ¢ 7 mun
2)b =5 na
w10 oMM
Vpayr = " =503 ~ ¢ 7" wmun
3)b=6pga
w10 _17sM oM
Vpayr = " = 51073 ¢ ' Mun

Onn6 6GopuaraH XucobJiapJlaH KYypUHUO
TYpUOAWKYM, MalBaH/Jab KOIJall Te3JIUTU
Vo = 1,0-1,5 M/pak. ra TeHr 3KaH.

JHAU OUp JOHA JIEMEXHUHT UILYM H03aCHU-
ra nmalBaH/1ab Komiall y4yH capdJiaHafu-
raH aCcOCMM BaKTHHU XM C00J1ab TonaMu3. Arap
JieMexJiap MIIYM F03aCUHUHT Y3YHJAUTH [=550
MM rava, naiBaH/Jab KoOIJIaHaJWraH KaT-
JIAMHUHT 3HY B = 30 MM raya Ba poJIMK-3JIEKT-
poAJiap UIIYHY I03aCUHU KEHIJIUTU b = 4-6 MM,
nmaliBaH/1a0 KOIJIall TEe3JIUTU Vo = 1,0-1,5
M/JaK. ra, éHMa-éH YOKJAapHU OUp-OMpPUHU
KoT1all KoapPUIMeHTUHUHT k = 1,5 ra TeHr
OYJIMIIMHU XUCOOTa 0JICAK, Y X0J1/1a NalBaH/-
J1ab KONJIALUHUHT aCOCUX BaKTH Kyuujarura
TeHT O6yJ1aiu:

b=4 na

Tasosiy = ; = 15

OoyHa

L=1-2k=055-215=615wu

W1 yHyMU GUp XWJT OYJITAaHJIUTH YUYYH XaM
POJIMK-3JIEKTPO/I UITYM I03aCHHUHT KEHTJIU-
ry 6o1IKa 6y/IraHjia xaM acocui navBaH/A/1a0
KOILJIalll BAKTH OUP XUJI O6VIaU.

Kusaupu6é mak/JIaHTUPHWITAaH KYKYyH-
CMMOH KOMIIO3MLJMOH MaTepuas (JieHTa)
TapKUOGUHM acocaam. KyKyHCUMOH Mare-
pUa/IJIApHUHT XOCcajlapd Ba yJIapHU MaM-
BaH/I/1ab KOILJIAIll JKapaéHH MmapaMeTpJiapura

TabCUPUHU yPraHUIl OJIMHTAH NalkBaHJ KaT-
JIJAMHUHT cMpaTH MalBaH/1ab KOIMJIAUIHUHT
TEXHOJIOTUK pEeXUMJIapU Ba KYKYHCUMOH
MaTepHuaJl Xoccajapura 60F/JIUK 3KaHJIUTUHU
KypcaTAu.

[laliBaHA, KaTJIaMHUHT cU(aATH KU3U-
pub MAKJAJaHTUPUJITaH KyKyHCUMOH KOM-
MO3UIIMOH JIEHTAHUHT OUpP KATOp mapame-
TpJlIapura, I'bHU KYKYH 3apPaCUHUHT MaKIU
Ba yJYaMJiapu, KOMIO3UIUs TapKUOWUAATH
TYypJid MapKaJii KYKYHCUMOH MaTepHuaJijiap
TapKUOUW Ba MUK OpUTra O0FIUK O6Yynaau. Ma-
caJsiaH, XpoM, 60p, KpeMHU I, MapraHel, Kabu
JIETUPJIOBYH 3JIeMEHTJIap KOMIO3UIIMS Tap-
Kubuja yriaepoJ, 6usaH 6upra Kap6buj Ba
6opuasap X0CUJI Kuaaauaap. yaap, y3 HaB-
boaTuja, NaBaH/J KaTJaMHUHI KaTTUKJUTHU
Ba eMUJIMIITa YUJAMJIHJINTYA Kabu XoccaJa-
pU SAXIIKWJAHUIIK (OpTUIIM)Tra OJIMO KeJia-
1. AMMO yJIapHUHT MUKJOPHU MabJyM ye-
rapaJjiap opacujia 6yyauiiy Jo3uM. MacaJsaH,
XpOMHHUHT 25,8%, yrnepoaHuHr 3,6%, 60p-
HUHT 2.2%, KpeMHUUHUHT 2,6%8aH OpTHK,
MUKJAOpJa OY/JIMIIM KOTHUIIMaZa EpUKJap
nanao 6VauIl 3XTHUMOJIMHUA OLUMpPAJU Ba 6y
eluJIMIIra YuJaMJau MaTepUaJHUHT leTallb
I03aCU/JIaH Ky4uO KeTHUIIUra OJIUO KeJsaJHu.
KenTupuiran 3jieMeHTJIAPHUHT MHUKAOPH
NacTKU YyerapajZiaH XxaM KaM 0yJica, OJIMHTaH
naBaH/J KaTJaMHUHI KATTHKJWTH XaMjza
elunIra 4YuJaMJUJWTd OPTUIIM Ky3a-
TUJAMaWU Ba Oy OJIMHTaH NalBaHJ KaTJaM-
HUHT Kepakyiu cMPaTUHU TabMUHJIAMaUU.
Hukenb nalBaH/J, KaTJIaMHUHI MyCTaxKaM-
JIUTYU, TJACTUKJIWTH Ba KOBYIIKOKJWTUHU
omupaayd. HUKeJHUHTr mnaWBaHA KaTJ/aM
TapKUOUAAru MUKgopuHuHr 13,5% kamuiu-
r'd KOTULUIMAaHUHT MYPTJUTHMHU KaMaWTHUP-
Mauau. by, ¥3 HaBGaTuza, épuKaap naujo
OyaML 5XTUMOJMUHMU OapTtapad >s3TMangu,
nalBaH/ KaTJaMHHUHI acoCHH MeTaJsj OH-
JIaH MalBaH/AJaHUILI MyCTaXKaMJUTWHU Na-
caTupub rob6opaau. Hukeanuur 21,4% gax
OPTHUK OyJUIIU MalBaH/ KATJAaMHUHI MYC-
TaXxKaMJIMK KYypCaTKUYJApUHU Ce3uJapJu
Jlapa)kajila OpTTUpPMaK Kys4u Ba 11y OUJIaH
6upra, naiiBaH/ KaT/JiaM TAaHHAaPXUHUHT Kec-
KWH OpPTUO KeTUIIUTra 016 KeaaHu.
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[lafiBaHj, KaT/laM TapKubWJa Mapraseil
MUKAOPUHUHT 0,8% OpPTUK OVJIMIINA KOTHII-
Ma MyCTaxKaMJIMTU Ba OKYBYaHJIUK yerapa-
CUHU Ce3WJIapJiy JlapaxkaZia OpTTUPA/HU, ak-
BaH/IJIaHYBYaHJUKHU AXIIUIai u. MapraHerj
MUKJOPUHUHT 2,5% JlaH OPTHUK OYJIUIIU KO-
TULIIMAHUHT 3apOU KOBYIIKOKJUIMHU KecC-
KUH macautupu6b rb6opaad. TeMup ajseMeH-
TUHUA KYIIMLI NaiBaHJ, KATJaMHUHI HWYKH
KY4JaHUIIMHUA UYKOTHUILITA XU3MaT KUJIaJU.

IOKopuia KeJITUPUIITaH TapKuOra »KaBob
O6epaauraH maWBaH/Iall MaTepUATUHU TaM-
épJialll y4yH cepusijiab uuLiad 4YMKapuaagu-
raH KyKyHCMMOH MaTepHua/iapAaH ¢oiaana-
HUII MYMKUH. ByH/jail yCyJ1 oJIMHaAuMraH namu-
BaH/l KATJIaMHUHT cCUdaTUHU NTacalTHpMaraH
X0J1/1a, YHU TaW€pJIalliHU CO/ilaIalliTUPaZiv Ba
Talép apasjialliMaHUHT TaHHAPXWHU ce3uJiap-
JIU Jlapakajla KamalTupaau. MacasaH, 6u3-
HUHT MMUCOJIMMM3/Ia Y4 XWJ MapKalu KyKyH-
CUMMOH MaTepua/JiaH ¢oialaHraH XoJija,
yJapHUHT apasialliMa TapKUOWJaru maccacu
6y¥r4a MUKJOPHMHHU Y3rapTUPUIL WY1 GUIaH
OJIMHA/IUTaH NaiBaHJ, KaTJIAMHUHT KepaKJIu
TapKUOUHU TaAbMUHJIAII MYMKUH:

1) IOxkopu serupsiaHradH 4ysHJaH HO6O-
pat MeTass1 KykyHHU [I['-PBX-6-2. KyKyHHUHT
[OCT 21448-75 6yWuda ¢ousnapjarud Ku-
MéBuil Tapkubu: C-3,5 +5,0; Cr- 32+37; Si -
1,0+2,5; Mn - 1,5+4,0; B-1,3+2,0, Kkosiranu - Fe.

2) Hukenb-xpoM KOTHUIIMACUHUHT KyKYHHU
[II'-CP4. KykynuuHnr I'OCT 21448-75 6yiinya
dousnapaaru kumésun tapkubu: C-0,6+1,0;
Cr- 15+18; Si -3,0+4,5; B-2,8+3,8; Fe - 5%
rava, kojqrasnu — Ni.

3) Temup kykyHu II2K-4C. KykyHHUHT
['OCT 9849-74 6yitnya ¢ousnapjaru KUMe-
BuM Tapkubu: C-0,12; Si-0,25; Mn-0,5, Kosira-
HM - Fe.

TagKuKoT/Iap HaTWXKacuZa Ba HOKOpUZa
KeJITUPpUTaH MyJioxasaJjap acocuja Kyhuja-
M TapKUOJM KU3AUMPUO LIAKIJIaHTUPUITAH
KYKYHCHMOH KOMIIO3UIIMOH JIEHTaJlap Tanuép-
adanau: II-®BX-6-2 50%, III'-CP4 - 30%,
I12K-3C-20%.

Ymoby TapKuO6/M IaK/JAJaHTUPUJIraH Ky-
KYHCUMOH KOMIIO3ULIMOH JIeHTa KOHTAaKT
naiBaH/1ab OJIMHraH MalBaH/[, KaTJamJap
MeXaHMK X0ccajJlapy, MakKpo Ba MUKPOCTPYK-
Typasapyd 6yinyYa COJMIITUPMA CUHOBJAp-
JlaH YTKa3uJIu.

ByHUHr y4yH ©6ell XuJ HaMyHaJaH
bonpananuaau: 1) 45I' mapkanu nynart-
JlaH TaWépJiaHraH JieMex HaMyHacwu;
2) 50X®A mapkasu myJjaT JieHTacu mau-
BaH/AJab6 KomjaHraH HamyHa; 3) JIC-
70X3HM (Tapkubupa 7,0% II'-®X-800 me-
TaJlJl KYKYHUM MaBXy/[) MapKaju KU3Jupuo
aKJIJaHTUPUATAH KYKyHCUMOH KOMIIO3H-
I[UOH JIeHTA NalBaH/1/J1ab KOMJIaHTaH HaMy-
Ha; 4) JIC-5X4B2M2®C (Tapkubuzaa 8,0%
[II'-®X-800 MeTana KyKyHU MaBxy[) Map-
KaJIu KU3AMPUO MaKIJaHTUPUITAH KYKYH-
CMMOH KOMIIO3UIIMOH JIeHTa NaiBaH/A/1ab
KOIlJIaHTaH HaMyHa; 5) Maxcyc (Tapkubuja
[II'-®BX-6-2 - 50%, III'-CP4 - 30%, [12K-3C
- 20% MeTaJs1 KYKyHJIapy MaBXy[l) KU3/U-
pub IAKJJIAHTUPUATAH KYKYHCHUMOH KOM-
NO3ULMOH JIeHTa NaiBaH/1ab KOMJaHraH
HaMyHa.

1->xaaBana

CuHOB S”TKaBPIJII‘aH HAaMyHaJiapra HaﬁBaH,Z[JIaﬁ KOIVIAHTAaH MaTepHUaJlJIApHUHT

KUMEBUM TapKUO6JIapu

Ne C Si Mn P S Cr \' Ni Mo w Mapkacu

1] 045 | 0,19 | 0,71 | 0,04 | 0,03 | 0,04 0 0,08 0 0 45 (1050-88)

2| 050 | 0.27 | 0.70 | 0,03 | 0,03 1,0 0,2 0,4 0 0 50XPA(IOCT 2283-79)

3 1,0 0,70 | 0,4 | 0,03 | 0,03 |4,2-4,8 0 0,9-1,2/0,8-1,1 0 JIC-70X3HMA (FOCT 22366-93)

4106-0,8| 0,50 | 0,4 | 0,03 0,03 |4,5-55]|0,6-0,8 0 1,2-2,0 | 2,5-3,5 | IC-5X4B2M2dC (TOCT 22366-93)

5120-30]| 14- | 0,7- | 0,03 | 0,03 | 20,5- 0 23,0- 0 0,8-1,2| JIC- NMr-obX6-2 (50%)+Mr-
2,6 2,0 24,0 24,5 Bop | CP-4 (30%)+IMXK-4 (20%) MOCT

21448-75

TagKUKOT HaTHXKaJIapHu
[llak/TaHTUPUIITAaH KYKYHCUMOH KOMIIO-
3UIIMOH MaTepHaIHU SICCU JeTAJIHUHT UIIYU
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KOILIAIl PEXXMMHUHUHI KYMHUJAru acoCuu na-
paMeTpJsiapy aHUKJIaH/U:

1) na#iBansamga 6ocuM Kyyu - P_ > 25
MIla (H/m?);

2) naiiBanylamia TOk Kydn - [ =7-10 KA;

3) Tok 3uuamru —J . =110-150 A/mm?

4) ToK uMnyJ/ibcv Baktu -t . =0,06-0,12 cek;

5) TOK uMIyJbCIApU Opacujarud CcaiT
uitam Bakty -t =0,08-0,14 cek;

6) madBaH/J/1ab KOIUJIAIl TE3JIUTH — V =
1,0-1,5 cMm/cek,;

7) maiiBaH/J/1ab KomJiallJia POJIMK-3JIEKT-
PO/IHUHT UIIYM KEHTJIUTU — b = 4-6 MM;

8) naiiBaH/ualll MaTepUAJMHUHT 3HU -
B =30 mMm;

9) maiiBaHA 1alll MaTEpPUATUHUHT KaJIMH-
auru - h=1,0 mm;

10) 6up foHa JieMexHU NaiBaH/1ab Kom-
Jamzjard acocuu Bakt - T, - =4,1 nak.

Eliniran feTta/ylapHU KOHTAKT NMavBaHJ-
Jlab KoIJiall ycyJuja narWBaH/[, KaTJaMHUHT
XXM Oyirya 6Up XWJ TAapKUOJIM Ba XOCCaIU
OVJMILMHA TabMHHJAIl MakKcaZuJa KyKyH-
CUMOH MaTepHaJ/ljlap apajaliMacuHU KU3/JU-
pu6, 0,5 mm 1,0 MM Ba 1,5 MM Ka/IMHJIUK/A
NpoKaT/iad WaK/JJIaHTUPW/IAW Ba YHAAH 3HU
XaM/ia Y3YHJIMTY NaiBaH//1a6 KolMJaHa/[UraH
SICCU 03aHUHT y/14aMJiapura MocC paBULIJiaru
yyamsapza JeHTa KUPKUO OJIMH/Y.

KyKyHCMMOH KOMIIO3MLIMOH MaTepual-
HUHT IOKOPU/Ja aHUKJIAaHTaH TapKHUOU Oyinya
CaHoaT yCyJuJAa KU3AMpUO LIaKJIJIaHTUPHUII-
raH KyKyYHCUMOH KOMIIO3UIMOH MaTepuas
Talépaanau. llak/aaHTUPUATraH KyKYHCH-
MOH KOMIIO3UIJMOH MaTepUaJIapHU MabJyM
TapKu6 6yiMya Maxcyc UIlJ1ab YUKAPUILIHUHT
Hyara KyMUIMIIK YCYJIHU UIJIA0 YUKApHULITra
KEeHT >XOPUM KUJIMII Ba TAaKOMUJIJIALITUPHUILI
y4yH UMKOHUAT ApaTu6 6epaju.

XyJs1ocajsiap

OnuvHraH mnamMBaHJ KaTJIaMHUHI KaJIMH-
JIUTYU NMakBaH/J/Iall 03acru/laH TOK UMIYJIbCU
yTranjia axpajaub 4MKaJUraH UCCUKJIHUK Ba
60CcUM Ky4uM Ta’bCUpHJa NalBaH/AJall MaTe-
pUAIMHUHT JepopMalUsIaHUIIM HaTHXKACH-
Jla Xocus 6ysaaau. TOK UMNyJIbCUHUHT UIIYU
pexxum/apu/ia MaK/AJaHTUPUITaH KyKYHCH-
MOH KOMIIO3MLIMOH MaTepUaJHUHT KaJIUHJIU-
ru 5% naH 30% rava y3rapuiiu MyMKHH.
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By KypcaTKU4 KYKyHCUMOH MaTepUaIHU
naiBaH//1alll F03acura 3pK1H X0J1/1a Ba KyKyH-
CMMOH MOJIMMep JIEHTAa LaKJIW/JAa y3aTHuIlra
KaparaH/ia aH4ya kaM. YyHKHU KU3JUpU0 IaKI-
JIAHTUPUWJITaH KYKyHCHUMOH MaTepuaJl 3appa-
yajlapy aBBaJ/IJlaH yJIapHU TaWépJiall Kapaé-
HU/AEK TMpOKATJAaHUO >KUICJALITHPUITAH
6ysnaau. LlyHUHT ydyyH OyHJa KYKyHCHUMOH
NoJIMMep MaTepuasjard Kabyu KOHTAKT Nai-
BaH/J1all/ia 6epusaiurad 60uIaHFUY 60CUM
KY4Yd TabCUPHU/JA LIAKIJIAHTUPUITaH KyKYH-
CMMOH MaTepUaJHUHI KaJMHJUIK y3rap-
Maigu. Iy cababsyu mak/JJIaHTUPUIITAaH Ky-
KYHCUMOH MaTepuaJ 3appavyalapuHUHT Y-
yaMJlapy XaM KaTJlaM KaJIMHJIUTUra TabCUP
Kypcatmaunu. [laliBanasamzga oJMHaAWMraH
KaTJIaMHUHT KaJIMHJIWTA NaWBaHZAJall Ma-
TEpPUAJIMHUHT KAJWHJIWTH, TOK Ky4d Ba TOK
MMIYJIbCU BaKTJlapura 60fJMK 6y1aau. Tok
Ky4Yd Ba TOK MUMIYJIbCA BaKTJiapu NMalBaH[-
Jlalll MaTepPUaJIMHUHT CYIOKJIaHU LI JlapaXKacu-
ra KyiuiajuraH tajsabjapra Kapab oesruia-
Hajau. [laliBaH/ialia KaTJaMHUHT TeTepo-
reH CTPYKTypasyd OYJUIIN I03aCUHUHT MUK-
POKMPKU/IMLLIAP Ba IJIACTUK JedopMarnus-
ra KaplMWJIMIMHUA OPTTUPUO, YHUHT HOKOPHU
eduaUIIra YMAAMJJAUJIUTMHHA TabMUHJIANIU.
ByHUHr y4yH namBaH/JIaHA€TraH KaTJaM-
HUHT JleTa/lb OMJIaH KOHTAKT 103acu Ba KOM-
NO3MLIMOH MaTepuaJ TapKUOUJAru OCOH Cy-
I0KJIaHYBYHM TAlIKWJ 3TyBYUCUTMHA CYOKJIa-
HUILIWIa 3PUILNII Tasab stunagu. Tok Kyyu
Ba HMMIYJIbC BAaKTMHUHI KeparujaH OpTHO
KeTHULIY NalBaH/, KaTJIaMHU TallKWJ 3TYBYU
KOMIO3ULIMOH MaTepuasJ TapKubura KUpyB-
Yy KATTUK KOTHMIIMaJAapHUHI XaM CYHOKJa-
HUO KeTHIIMra oJiubG KeJlaAyd Ba HaTHXKajJa
KaTJIaMHUHT TY3W/IMILIYA TOMOTreH CTPYKTypa-
ra yTub ketau. by aca maliBaH/| KATJJAMHUHT
KepakJM XOCCaJlapyuHU TabMHUHJaMaWuau
XaM/la OJIMHAJIUTraH KaTJaM KaJWHJIUTUHUHT
KeCKUH KaMaluura cabab 6ynau.

OsiMHraH HaTWXaJjap IaK/JAJaHTUPUII-
raH KyKyHCUMOH KOMIIO3UIIMOH MaTepuas-
HUHT KEHIJIUTH 4-6 MM OyJ/rasjia, TOK Ky4u
8-10 kA, Tok uMnysibcy BakTu 3ca 0,08-0,12 ¢
OyIMIIN KepaKJWTUHU KypcaTau. byHzaa po-
JIUK-3JIeKTpo/ira 6epusiaguran 6ocum 25 MIla
JlaH KaM 6Yy/IMacJIUru Kepak.

ISSN 2181-9637
1/2022




TEXHUKA ®AHITAPU
TEXHUYECKUE HAYKU

<>’F
TECHNICAL SCIENCES J

REFERENCES

1. Farhshatov M.N. Perspektivy sotrudnichestva s Respublikoj Uzbekistan v oblasti vosstanovlenija
iznoshennyh detalej selskohozjajstvennyh mashin [Prospects for cooperation with the Republic of
Uzbekistan in the field of restoration of worn parts of agricultural machines]. Proceedings of GOSNIT],
vol. 130. Moscow, 2018, pp. 163-167.

2.Serov N.V. Uprochnenie ploskih rabochih organov selskohozjajstvennoj tehniki jelektrokontaktnoj
pajkoj metallicheskoj lenty. Diss. kand. teh. nauk [Hardening of flat working bodies of agricultural
machinery by electrocontact soldering of a metal tape]. Moscow, 2017, 170 p.

3. Nuriev K.K. Povyshenie jekspluatacionno-tehnologicheskih pokazatelej pochvoobrabatyvajushhih
mashin hlopkovodcheskogo kompleksa. Diss. dok. teh. nauk [Improving the operational and technological
performance of soil-cultivating machines of the cotton-growing complex]. Uzbekistan, Jangiyul, 2005,
540 p.

4. Rabinovich A.Sh. Samozatachivajushiesja pluzhnye lemeha i dr. pochvorezhushie detali mashin
[Self-sharpening plow shares and other soil-cutting machine parts]. Moscow, BTI GOSNITI, 1962, 106 p.

5. Ashirbekov [LA. Mashina detallarini sovituvchi ajerozol muhitda jeritib qoplashning tehnologik
asoslari [Technological fundamentals of reflow and coating of machine parts in a cooling aerosol
medium]. Tashkent, Fan, 2004, 136 p.

6. Novikov V.S. Obespechenie dolgovechnosti rabochih organov pochvoobrabatyvajushhih mashin.
Avtoref. diss. dok. teh. nauk [Ensuring the durability of the working bodies of tillage machines]. Moscow,
FGOU VPO MGAU, 2008, 39 p.

7. Erohin M.N., Novikov V.S. Povyshenie prochnosti i iznosostojkosti lemeha pluga [Increasing the
strength and wear resistance of the plow share]. Bulletin of the Moscow State Agroengineering University
named after V.P. Goryachkina, 2008, no. 3, pp. 100-107.

8. Kozarez LV. Uprochnjajushhee vosstanovlenie pluzhnyh lemehov dvuhslojnoj naplavkoj.
Avtoref. diss. kon. teh. nauk [Hardening restoration of plow shares with two-layer cladding]. Moscow,
2008, 19 p.

9. Tjureva A.A. Povyshenie dolgovechnosti pluzhnyh lemehov naplavochnym armirovaniem v
uslovijah peschanyh i supeschanyh pochv. Avtoref. diss. kon. teh. nauk [Increasing the durability of plow
shares by surfacing reinforcement in conditions of sandy and sandy loamy soils]. Moscow, 2008, 19 p.

10. Budko S.I. Metody povyshenija jeffektivnosti uprochnenija detalej lemeshno-otvalnyh plugov
dugovoj naplavkoj tverdymi splavami. Avtoref. diss. kon. teh. nauk [Methods for improving the efficiency
of hardening parts of share-dump plows by arc surfacing with hard alloys]. Saint Petersburg, Pushkin,
2009, 20 p.

11. Tkachev V.N. Iznos i povyshenie dolgovechnosti detalej sel’skohozjajstvennyh mashin [Wear and
increase the durability of parts of agricultural machines]. Moscow, Mashinostroenie, 1971, 264 p.

12. Dudnikov A.A. Belovod A.L, Pasjuta A.G., Kelemesh A.A., Gorbenko A.V. Tehnologicheskie
sposoby povyshenija dolgovechnosti i resursa rabochih organov pochvoobrabatyvajushhih mashin
[Technological ways to increase the durability and resource of the working bodies of tillage machines].
Tehnologicheskij audit i rezervy proizvodstva - Technological audit and production reserves, 2015, no.
5/1 (25), pp. 4-7.

13. Hrushhjov M.M,, Babichev M.A. Abrazivnoe iznashivanie [Abrasive wear]. Moscow, Nauka, 1970,
252 p.

14. Chernoivanov V.1, Golubev 1.G. Vosstanovlenie detalej mashin (Sostojanie i perspektivy)
[Restoration of machine parts (Status and prospects)]. Moscow, Federal State Budgetary Scientific
Institution «Russian Research Institute of Information and Feasibility Studies for Engineering and
Technical Support of the Agro-Industrial Complex», 2010, 376 p.

15. Kochergin K.A. Kontaktnaja svarka [Contact welding]. Moscow, Mashinostroenie, 1987, pp. 240,
110-113,208-212.

16. Qosimov K. Ejilgan detallarni qajta tiklashda qo‘llaniladigan qattiq qotishmalarning ejilish
mehanizmi [The mechanism of erosion of hard alloys used in the restoration of worn parts]. Farg‘ona
politehnika institutining ilmij-tehnikavij zhurnali - Scientificand technical journal of Fergana Polytechnic
Institute, Uzbekistan, Fergana, 2009, no. 3, pp. 12-16.

ISSN 2181-9637 WMM-®AH BA MHHOBALIMOH PUBOXITAHMLL
HAYKA U MHHOBALIMOHHOE PA3BUTUE 137
1/2022 SCIENCE AND INNOVATIVE DEVELOPMENT



TEXHUKA ®AHITAPU
TEXHUYECKUE HAYKU
TECHNICAL SCIENCES

17. Hudojberdiev T.S., Qosimov K.Z. Mashina detallari resursini oshirishning ilmij asoslari.
Monografija [The scientific basis for increasing the resource of machine parts. Monograph]. Andizhan,
2020, 164 p.

18. Lahtin Ju.N. Osnovy metallovedenija [Basics of Metallurgy]. Moscow, Metallurgija, 1988, pp. 298-
307.

19. Abdullaev Y. Statistika nazarijasi. To‘plam [Statistical theory. Collection]. Tashkent, Mehnat Publ,,
2000, 448 p.

20. Kosimov K., Jusupov H., Kosimova M. Kompozicionnye materialy dlja vosstanovlenija detalej
mashin [Composite materials for the restoration of machine parts]. Tehnika v sel’skom hozjajstve -
Agricultural machinery, Moscow, 2006, no. 6, pp. 36-37.

Takpusuu: MagpaxumoB Y.A., u.¢.4., npodeccop, AHAMKOH MAIIMHACO3/JIUK UHCTUTYTH.

WMM-®AH BA MHHOBALIMOH PUBOXITAHULL ISSN 2181-9637
138 HAYKA U MHHOBALIMOHHOE PA3BUTUE
SCIENCE AND INNOVATIVE DEVELOPMENT 1/2022




