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KHUPHUIL

MycTakuwiiuk Muiapyuia pTUMU3Aa TabJIUM COXACHUHU TyO/1aH UCIIOX ATHUIL,
Oy Oopana camapalii MUJUIUA MOJIEITHU IMIAKKWUTAHTUPUII, Xap TOMOHJIaMa €TYK Ba
OapkamoJ aBJIOJHU TapOusam Oyinuya amanra OMMPWITaH KEHT KYJaMJiIu HIiap,
SPUIIMITAH IOTYKJIAPHHU XaJIKapO KaMOATYMWIIMK BaKWJUTApU UIITHPOKUIA aTpodinda
YpraHuil Ba TaxJWJd STHII XaMmJa Iy acocla KEJIryCuJard aHuK aMallui 4dopa

TanoupiaapHu 6enrunad oaul MyMKUH.

ABBaJIO IIyHHU TabKUJIAII 3apypku, OyHIaH 15 fun onauH KaOyd KWJIMHTaH,
Kanupnap Taiépnam Muiuid nactypu 1e0 HOM oiraH TabiauM COXaCHMHHU HCIIO0X
KWIHUII JAaCTYypH MamJaKaTUMU3/Ja SHTU KaMHUAT KypUIIHUHT OOCKHYMa —OOCKWY Ba
TAAPUKAN  PUBOXKIIAHUILN  MPUHIMIIATA  aCOCaH  MKTUCOAMW Ba  CHUECHUU
HCJIOXOTJIApHUHT OW3 TaHJIaraH “V36eK Mojaenn” — Yy3 TapaKKUET NYJIMMU3HUHT

aXpaaMmac TapKuOUil KUCMUTUD.

OpamitapHuHr, OMpUHYM HaBOaTAa, YHHO — YycuO KenmaérraH aBJIOJHHUHT
OHTH/Ia JIEMOKPAaTUK KaJAPATIApHU MyCTaxKamylalra KapaTwiran Oynu0, KucKada
aiitranna Oy nmactyp ¥3 (ukpura, y3wHUHT Kapanuiapd Ba KaThUM TPaKIaHIHK
No3UIMsIcUra sra OyiraH, Xap TOMOHJIaMa €TyK Ba MyCTaKWi1 (GUKpJIaliIura maxcHU

MIAKJUTAHTUPHUIITHU MaKcaJ KUIUO KyHraH.

bu3z TabnuMm Tu3uMHaa TanabamapHUHr HadakaT KeHr OWiauM  Ba
npodecCuoHan KYHUKMAaJapHU Orajulalld, aiHu NaiTaa dYer Mamiakariapiaru
TEHTIoNUIapy OwiIaH (Gaoi MYJIOKOT KWIHI, OYIyHTH AyHENA pyi Oepaérran Gapua
BOK€a — XOJucanap, SHIWIMK Ba Y3rapuuuiapaaH arpoduimnya xabapiop Oymumi,
KaXOHJAru YyJaKaH HWHTEJIEKTyall OOMIMKHM SrajulalllHUHT SHT MYyXHUM IapTH
XMCOOJIAHTaH XOPWXKUN TWIIapHU XaM UYyKyp VpraHullljlapu Y4yH KaTTa axaMmHsT

oepmoxaamus [1].

PuBoxanran pasnatiap cauiaH YpUH OJIMILIMHU Y3 OJAMra Makcaa KuiuO

Pecniybnukamu3 Xallk — Xy KaJIUTHHUHT Oapda TapMOKJIapy KaOW MallMHACO3JIUKIa



XaM WIFOP TEXHOJIOTHSUIAPHU KOPUM 3TUII Ba LIy OPKAIM MILIA0 YUKAPUIIHU

JKaxXOH aHJa3aJIapu Japakacura onuno YUKHUIITra XapakaT KWJIMOKIA.

V36eKHCTOHMMI3HE Xap TOMOHJIAMA DHMBOMJIAHMIIM YYyH €TYK KapIapHH
Taiéprail, yigapra UiaM — (aHHUHI 3HI WIFOP IOTYKJIapH OpKajiu OwiuMm Oepuiga
npe3uaeHTUMu3 aiTrannapuaek .. Kyunum pyxuid KyBBar OepaguraH MWUIMNA
MananusTuMus, [lapk dancadacununr xaérdai Ba TepaH OyIoKIapuaaH OaxpamaH/

OyIuI MyXUMIup”.

Niuma®  yukapummHUHT  Oapya TapMOKJIapura SIHTH TEXHHMKAaHU eTKa3uo
OepaauraH MalIMHACO3JIMK MaMJIAKaTHU TEXHHUK JKMXATJaH pPUBOXIAHUIIUHUA
Oenrwiaiin Ba SHTM MYCTaKWJ PECIyOJIMKaMU3HUHT MOJANN Oa3acuHU sSpaTHILIA
XaJl KWJIYBYM axaMusTra sra. MalimHaco3IMKIard uiuiad YyuKapuil BOCUTAIapUHH,
IIYHUHTACK XY)KaJUTHMU3HUHT Oapuya TapMOKJIApWHHU 3aMOHABUH SIHTH TEXHHUKA
OWIaH KypOJUTAHTUPHUIN Y4yH (paH Ba TEXHWKAHWHT JHT CYHITH IOTYKJIapu acocuia
SIHTU TEXHOJIOTHK KapaéHJIapHU UIIa0 YuKapuiil 3apyp. MamHaco3aIuK caHoaTua
MeTalJl Ba MeTalMac MaTepHaulapfaH XWiMa — XWil AeTajuiap Taiépriam ydyH
3aMOHABHI MeTaT WINUIA0 YUKAPUI KOPXOHAJIAPWHU TAIIKWUJ ATUII Ba yJapaaH
doianaHnIaHUII peXANTAMTAPIIMOKIA. MeTanyprusi coxacuaa MeTaJJIapHHU OJIHIIL
KapaCHIapUHU sSHAJla MyKaMMaJll drajulaiira, MeTajUIapHU OJUII TEeXHOJOTUSICUHH
SHTWJIAIra Xamjia MeTajulapra TEePMUK HWIUIOB O€pulll HAaTWXKACHJ OJUHTaH
MeTaimiapaad ¢oianaHuira KapaTwiradH. OHIWIMKIA 3aMOH Tayiadu Ba (aH
TEXHUKAHUHT PUBOXKJIAHUO Oopuiu OuinaH coHM aactypaa 6omkapunaauran (CIB)
aBTOMAT JACTroxJjiap spatwigu. Baxomanku OyHmail Te3Kop, KaTTa KyBBaTJIM, YyTa
AHUKJIUKIArd aBTOMATHK JIMHISUIAD YIYH aHUK KOHCTPYKIUSIArd KeCyBuH acoo0map
JaiuxajaHcaruHa, WIUlad YUKApWIraH [ETaJHUHT cUpaTH AXIIWIAHUO, HapXu
ap3oHiamaan. MabJIiyMKH, Xap Oup MEeXaHUK Ba KOHCTPYKTOpPJIAp OJIIUIATH acOCUU
Baszuda y spata€Tran neran €KW yCKyHa IOKOpW cudariv, y30K MyJaT HWIUIai
OJIaJIUTaH, XKyJla MMyXTa Ba MyCTaxKkaM Oyiuiy Ouiian Oupra yHU Tarépiamn Kyaai Ba
ap3oH Oyimmmaup. by kabu Tamabnapra sxaBo0O u3Jai yayH 3aBojl Ba (pabpukanapa
KYJUlaHWIagurad cudarid MeTalapAaaH dJHr OWpUHYM  Kecubd  MImamijga

KYJUIlaHWJIaAUraH  KeCyBYM  acOOOJIApHUHT  TE€OMETPHUSCUHM  TYFpU  TaHjao,



WIUTAHAIUTaH JeTal MaTepUATUHUHT XOCCATApUHU YpraHuO 4nuKuO, KecyBun ac0o0
KOHCTPYKLIUACH JONMXaIaHaIH. [ITyHuHr Y4yH MallMHACO3JIMKHU
PUBOXKJIAHTUPHILNTA Xap JAOMMO XaMm OWUPHHUYM Japa)xkald axaMmuaT OepuiraH Ba

oepunmokaa [3].

MyCTaKWITHKHUHT OUPHHYN HUUTapuaaHoK Acakana “Y3JI9Y ABTo” Kymma
KOPXOHACMHUHI KypWIMIIM Ba Oy KOpXOHaJa €HrWJl aBTOMOOWIJIApHUHT,
Camapkannna “Cam Kou ABTO” KyIIMa KOPXOHACHIA MUKPOABTOOYC Ba IOK TalllyBUU
aBTOMOOWJUTApHU WINUIA0 YHMKapwia OONUIaHWINM Ba OomKaiap OyHIaH aayionat

OepMoKa.

MamuHaco3nMK ~ CaHOATMHMHI  PUBOXKJIAHTAHJIMK  Japa)acl  YHJa
UIUIATUIAETTaH TEXHOJIOTHK >Kapa€HJIapHUHI caMapaJopiiurd OwiaH OenruiaHaa.
bo3op wkTHCOmM mmapowTHIa WNUIA0 YMKAPWIAETTaH MaxCYJOTHUHT CH(ATHHU
OUIMPUII Ba YHHUHT TaHHApXMHU KaMaTHPHUII TOBap pakobaTOapIONLIUTHHA
OLINpaay, UIIad YMKAPUIIHUHT sHA/a PUBOXIIAHUIIUTA Ba XalK (papaBOHIUTHHU
omwnmura onud kenaau. Moutad ynkapuia€rraH MaxCyJIOTHUHT cudar Ba TaHHAPXH,
YHUHT KOHCTPYKLUHMSCHHU MyXTaJIWTd, HWILIA0 YMKAPUII MaJaHUSTH Ba OOIIKa
dakTopiap KaTopuja UILIIa0 YUKAPUII TEXHOJOTHSICUTA XaM KV KUXaTJaH OOFIIUK.
MalyvHaHUHT KOHCTPYKIUSICH aBBaJIO XU3MaT Ba3u(acuHU OakapullJlaH TalIKapH,
TEXHOJIOTMSCO3 XaM OYiuIIM Kepak. TeXHOJOTMSHUHI MyKaMMaJUIUTU TaHJAHTaH
JACTrOXJIADHUHT  XO3UPrd 3aMOH  Tajabiapura »xaBoO Oepuiuura, yiaapnaa
dbyHmaMmeHTan (QaHJapHUHT SHT OXHUPTd IOTYKJIApUWHU KyJUlalra Ba YIApHHHT

TEKaAMKOPJIUTUTA OOFJTUK.

Nnura® unkapuiaéTrad TEXHOJOTHK XKapaCHHUHT KyJa KYIiad BapuaHTIapH
OynmuImuM MyMKUH. YIapAaH caMapaJopiiurd SHT OalaHajapy TEXHHKA UKTUCOIUN

xuco0 kutobapaa XM napHH KyIiamn iWyiau OuiaH TaH1a0 OJUII JIO3UM.

Typnau xunparu MarepuasiaplaH Kepakiu Ba 3apyp Oyromiap OJIMII y4yH
yllapra TypJM XWIJard uuuioBinap Oepuiaau. MacanaH, MeTall Ba KOTHUIIMaiap
Kyiuiaay, TpoKaTIaHaau, MeTajulapra TepMUK WIUIOBIap Oepuiaau, MpecclaHaaH,

MITAaMIUTAHAIA Ba KAPUHINA KECHO OJHIN Hyin OWIaH makira KeITHPHIa A,



JlacTroxco3iuk Ba ac000CO3IMK CAaHOATH MAaIIMHACO3JIMKHUHI  FOparu
xucoOnanaau. Typau Xuijgaru MaldHa Ba amnmapariap MIulad 4MKapuinjga MeTajul

KecHIll acOo0apy Ky/1a KaTTa axaMusT Kach 3Taju.

Meraninapra MEXaHUK UILIJIOB Oepull Kapa€HUHU caMapaJOpJIMTUHU  OLIMPUIL
y4yH MeTajlapra TEepMUK HIUIOB Oepulll >kapaHiaapuH SHrWiIall, KeCyBYH
acOo0JapHu MIUIad YMKApyBYM 3aBOJI Ba IEXJIADHU COHJIAPUHU KUCKApPTUPHUO, Xap
Oup 3aBoj €ku UexJa uunuiad yuKapuwia€rran acOoOnap TypUHHM KaMalTHpUII Ba
Maxcyc acOo0map uiad YMKAPUIIHA OIUPHII KepaK. HT 170710709 WIMHMA
unuiapgaan 1880 — 1906 #wmmapga yrkasunran @.Telnop TagkukoTiapu OYiau.
TelsIopHUHI METaJUIapHM KECHII Ba WIUIA0 YMKAPHIIHM TalIKWI 3TUII Oyiinua
KWIraH HMIUIAPUHUHT HATWKAJIApu XO3WPIW MaiTAa XaM KEeCHIl MapOMIIApUHM Ba

KECHII Ky4JIapUHU aHUKJIAI y sipaTrad OOFIuKIapAad QoiiaJaHuIMOKIA.

XX acp Oomnuiapuja KeCUIl Ky4MHU YVpraHull OuiaH OuUp KaTopja KECyBYHU
acOOOHMHI TYPFYHJIMTHM Ba KECHILJIATM HUCCHUKJIUK XOAUCAJapUHU TEKIIUPUIIL XaM

Vpranuia OONUTaHN.

1914 — 1915 i#wmapnarn  Ilerporpasy TOJUTEXHMKAa  HHCTUTYTHIIA
A.I'.Ycau€BHUHT TaJAKUKOTIApU aoXuaa dbTUOOpra JOUMMKIUp. by TaakukoTiap
METAUIAPHU KECUI >Kapa€HWHW YpraHullJard SHrM WyHAIUIIra acoc coiraH. by
uuuiap Hatwkacuaa “JluHaMOMeTp i  HM3MEpPEHUs TaHIE€HUMAJbHOIO0 YCWIMS Ha
pe3el] TOKapHOro CTaHkKa Ba “SIBJIEHUs, MPOUCXOALIBIE NPU PE3aHUE METAIIIOB™

MakKoJ1ajlapu/ja 9bJIOH KWJINH/I.

A.Tume, K. A.3Bopukun, S.Y.YcadueB kabu onumiiap MeTa/UIapHU KECHII

MCXaHHKaCH Ba (1)H3I/IK3CI/I ACOCJIapHU sApaTraH.

Mexanuk uwinoe depunt x»capaénunapunu maokKuk KUauuwi dopacuoa y30ex oaumaiapuoan

DA Akyooe, M.F. bonmabexos, K.F.Maxmyooe ea oOowkanap kecué uwinauiHuHz uamMuil
acocnapunu apamuwioa MyHOCUD xucca Kyuican.
Pecnyonuxka xykymamu ea Ilpesudenmu onub o0opaémean udCMUMOUU— UKMUCOOUIL
cuécamoa mamiakam XaAéMUHUHZ Oapua HcAdXANApPUHU  PUGONCIAHMUPUWIZA, AHHUKCA

Kenax)caxK ae100HU MUNIUI MUKIAHUW MapKypacu pyxuoa mapousanawiea xicyoa kamma



IbmMubop Oepunmoxoa. Xoszupeu Kynoa mavaum onaémean éwinap Pecnybnuxamuznune
Kenaxcazuoup. by wapagnu eazugpanu oGaxcapuw ounumau manadanap, OuaUMIU
ycmosznaprune 3ummacuza mywaou. Illy cababnu wkcak manakanu manada éwinapuu
mauépaaw 6a YNaApHUHZ MANAKACUHU  OWUPULU Macananapuza Kamma Ibmuoop

KapamuibuKoa.

Pecnybnukamuzoa Xanx XyyucaiucuHune oOapua mapmoraapu Kaodu MAauuHACO3NUK
COXacuHu  Xam manad ooupacuoa pesoNHCAAHmMuUpuUUl, 0y COXAHU MHCAXOHOAZU UN2TD
Mamaakamaap Kamopuza Kywiuul 0yZyHauK KYHHUHZ acocuil eazuganapudan oupuoup. ui2op
MEXHONOUANIAPHU HCOPUTL IMUWL 64 ULy OPKAIU MABIUM MASMYHUHU HCAXOH aHOO3a1apu
oapasicacuza 01ubd YUKUW YYYH Kamma umiaap 0axcapuimokoa.
bumupye manakaeuit umununz maxcaou Ilynat 40X marepuanuaan Tai€piianrad

tynep neranura TEPMHUK UIIUIOB OEPUIIT TEXHOJOTUSICUHU UIIIIA0 YUKUIII Ba

JETATHU Tau€palll )xapa€Hu1a KyJUITaHWIaUTraH MOCJIaMaH! JIOMXaJIanl.

bumupye manakaeuii uwiununz easughacu: NETATHUHT KOHCTPYKLUSACH,
XU3Mar Basu(acu, IETATHUHT TEXHOJIOTHSICO3JIMTAHA TaXJWil KWIWII, WiIiab
YUKAPUIIHA TAIIKWI 3TUII TUIIAHU aHUKJIANI, JETall YYyH Tah€pilaHMa TaHJAIl Ba
acociani, MEXaHWK WIIOB OEpulll MapmIpyTHHH WNUIA0 YHUKHUII, TEXHOJIOTHK
onepanusiapHu JoMuxXanami, KyWHMMJIapHU  XHCOOJalll, KECUIl  PEeKUMIAPUHU
XycoOall, TEeXHOJNOTMK  JKMXO3JIApMHU  TaHjall, TeXHUK MebEpIall, AacTroX

MOCJIaMaCHUHH UIILIa0 YHUKHIII Ba XJ/ICO6J'I21HI.

bumupye manakaeuit umununz ooazapoéaueu: llltyuep Ba ITyUEepCUMOH
JeTaJIap X03UPTH 3aMOH TEXHUKACHIA KY/la XaM KyT KyJJIaHWIHO KeIMOK1a Oy
TUTIAJATH JIeTajuiap 0a3u XoJuiap/a MUIaHTJIApHU Ba MO yTKa3uIIl yUyH
MyJDKaJUTaHTaH MeTai TpybanapHu 6up — Oupura Ooraii sxkapaéHua KeHT
KyJUTaHUIuO Kenmokaa. bynnaii neramnap PecrmyOnukaMu3HUHT Oapua MEXaHUK
UIIOB Oepuill 3aBojyiapua xymianad HM3 3aBoguaa xaMm unuiad YuKapuii iyira

KyWWITaH Ba Iy 3aBOJIHUHT Y3UJa XaM KEHT KeJIMOKJIa.



1. TexHOJIOTHK KHCM
1.1. JleTaJJHUHT KOHCTPYKIMSCH Ba XU3MaT Bazudacu

«Btynka» cuHdmaru geran KOpOycid JeTajiapaa MOAUIUITHUKIN TUPTaKiIapHU
TasgHWIAll Y4yH OpaJuK JeTtas Oynaud Ba alIaHTHPYBYM MOMEHTHH BajjaH
IIECTEpHSTa y3aTUIll Bazu(acuHu Oa)kapuIll yuyH XU3MaT KUJIaIu.

Menra Brynka neranu Ban TUNUAAry JAeTalapHu OMpop OMp acocra Maxkamuiail
yuyH xu3Mar kuwiaau. Iy cababmm BTysika JNETadTMHUHT acocu TYFpU TypTOypyak
maknjga Oyaud yHAa TypTTa TEIIMK OYWIraH. BTynaka NeTaJluHUHT TallKU LMIAHIP
r03acu 8 cuH( To3anuK Oynub, YHUHT acOCUH Ul OakapyBUM F03aCU XMCOOJIaHAIH.

Ky#iugarn BTysiKa AeTalid IIAKIWM Ba KYPUHMINW KUXATUIAH XU3MaT Bazudacu
XaKuJia rarnupcak, Baj TUMWJArU JAeTajulapHu OUpop Oup TasHUTa Maxkamuiall Y4yH
XU3MaT KUJIaIu.

Kyiingarn xuszmar Baszudacura mMyBO(HK, BTYJIKAHUHI Oa)xkapyBUu CHpTIapura
ACOCHMHUHT y3yHJIUTH 75 MM OyiraH KBajapaT LIakKjia, XaMmja aCOCUHUHT KaJIMHJIUTU
10 MM, IUIUMHIPHUK MWIAKTHUHT Tamku auamerpu d=40h7 mw, y3yamuru 1=54 mwm
xamaa waku guamerpu d=30 MM OYyiraH TEmIMK HWIMHIPUK 033 XHCOOJIaHAIH.
Menra Oepwiran geranuunr Marepuanu [Iymar 45 TOCT 1050-88, yHuHT
ofupnuruHu anukiaragga m =0.57 kr ekannuru aHukiangu. “Brynka” cuHdparu
JeTallapia acoCUil KOHCTPYKTOPJIMK HETu3M OYnIubO, TENIMKHUHT acoCUd VKU
XuCcoOIaHaIu, arap JeTal Bajira Kypuica. EKU TallKy HUIHHAPMK CHUPTH, arap AeTa
KOpIYCJAaru TeINK UYH]Ia HKOUTAIITUPHIICA.

«Btynka» cuH(aaru gerannapra UIUIOB OEpHILIa aCOCUN TEXHOJIOTMK 0a3a 0ynuo
muametpu d=40 mm Oynran acocuii 103a XHCOOJIaHAIW, IIyHra HUCOATaH KOJTaH
F03QJIAPHUHT >KOMIAIITUPUIUIIN aHUKJIUTY MIUIOB Oepuiiaau: quamerpu d=30 MM Ba
y3ywiury |=75 mm Gynran Tamky ro3anap, auamerpu 0=30 MM OynraH TENIMKHUHT
UYKH CUPTH.

Ky#iugarn BTynkaHu WIIIa0 YUKApUIN Y9yH KyWHJard TEXHOJIOTHK Tanabiapra
MaJl KWINII KEPAK:

-Tamku rozara D=40 mm paaman 3apba ydyH Oepwiiamuran y3zadum 20MKM
OYIUIIN Kepak,

-aiiylaHa y4yH y3ailulll, F03aHUHT IMIMHIPIMK Ba MapayieuK Y4yH y3aiuin 20MKM;

-KypcaTiiMaraH 4erapaBuil oFunutapHuHr yiraamtapu H12, h12, +1T12/2,-1T12/2.



-acOCUll TYWHYKHUHT HOTEKHCIUKJIapu S CHH(] Oyiinya OakapWIWIIN Kepak.
(Rz=0,4mKmMm).



Hetamuunr tanépaanmacu JC 855 — 35 Oyitnua V cuH} aHUKIMKIA TalépiaHraH
KyiMangan ubopar. Jleran tait€pnaHaauraH MaTEpPUATHUHT KUMEBHM Ba MEXaHHK
XOCCAJIapy TYFPUCUAATH TyJla MabIyMoT 1, 2 — kaaBajuiapaa KEITUPHUITAH.

1 — xanBan. “Brynka” neranu tanépmanaaurad [1ymar — 45 marepuaauHuHT
kuméBrii Xoccanapu (TOCT 1050-74).

1.1 — >xaxBan.

C% S1% Mn S% P% Ni% Cr%
Kymu 6wnan | Kynu 6unan
0,40 0,17 0,50-0,80 0,045 0,045 0,30 0,30
0,50 0,37

2 — xanBan. “Brynka” nmeranu Tai€pnanaguran [Iymatr — 45 MarepuaJMHHHT
mexanuk xoccaiapu (I'OCT 1050-74).
1.2 — xxanBasn.

Gt Kr/MM? Ggpc KI/MM? | 0 HB
Kr/cm®

36 61 3) 241 197

1.2. Yu3MaHMHT TEXHUK HA30PaTH
“Brynka” 1eTaTHUHT UIIYY YA3MACU KyWHJard MabiyMoTjapra sra:
1. bepuiran yn3smMana 3apyp KypUHUII Ba KHPKUMIIAp MaBXKYA.
2. lHunuuapuk cupTiaap y4yH Kepakiy yeTra YuKuuiap Oepusiras.

3. JIeTaIHUHT MIIYM YM3MacuJa 4eTra YMKUALUIap, HO3AIAPHUHT >KOWJIAIlyBU

—0.002
Oenrunapy kypcarunran. Macanan 040, 006 3097 [=75mm  6yaran ro3anap Ba
X0Ka30.

4. IOzamap maknura KyHwiIrad Tanadiap MaBxkyld. SbHM JI€TaTHUHT
TY3WIHILIKJArd 4eTra 4YUKUIUIAp Ba O3aJapPHUHT SKOWNAIUIM Oenrwiap OuiiaH
KYpCaTHJITaH.

5. Nurum ro3anapHUHT paanali TeOpaHUIUIapy KeITHPHUIITaH.

6. IO3amapuunr ragup OyAMPAWTH, SHHU AHUK WIUIOB OepuiaJuraH HO3aHUHT
to3asnuru vV Ra0.63, Konrax ro3anmapausr tozanurua vV Ra6.3



7. Yiuamiap Ba yJiap y9yH aHUKJIAIITUPWITaH MAbJIyMOTJIADHUHT €TapJIu.

8. Um3smana TeXHUK Tajabimap MaBxkyx OYnum0O, yHAa yiuammiap Yy4dyH
AHUKJTAIITUPWITaH MabIyMOTJIAp, HWIIYM [O3aJApHUHT pajauan TeOpaHUIIapH,
I03aJlap IIAKJIura KyWwirad TanaOjap Ba O3aJapHU JIOKJall KaOW KypcTmanap
KYpCaTHJITaH.

1.3. J/leTaJIHUHTI TE€XHOJOTUSICO3JIUTH TAXJIUIHN
Jlolinxanamtupui xapa€Huia xap OUp KOHCTpYKUUs (MallllHa, y3€ll, JIeTajb)
YyKyp TaxXIWJUIAIITUPUITaH OYIuIy Kepak. byHnal TaxJIMIHUHT acOCUil Makcaaun —
yr3Majap Ba TEXHHUK Tajabyapra MaBxyJ OyJaraH KOHCTPYKIUSAArd KaMUYMWIMKIApHA
aHMKJIAIl, Ba IIYHUHTJEK KYpuiaJuraH KOHCTPYKUMSHMHI WJIOXKHA OOpHYa MIILIOB
Oepull KyJIalJMruHU OLUMPULILINDP.

KOHCTpYKIMSHUHT ~ TEXHOJNOTMK TaXJIWIW HOUIA0 YMKAJAUTraH TEXHOJIOIMK
KapaéHHUHT TEXHUK UKTUCOAUN KYypCATKUWIAPUHY OLUUPUIITHNA TAbMUHIIANIN.

NnuioB OGepuinagurad JETAJIHUHT TEXHOJOTHK KOHCTPYKLMSICUHM TaxXJIMJ KHUJIHIL
HaTWKacuJa acoCuid MacajlaJapHM €4YuIIra MYMKUH OYJraH CepMEXHATJIMK Ba
CEpMETATWINKHY KaMaTUPUIIIMD, ILIYHUHIZIEK JleTalira IOKOPU YHYMIOPJIMK
ycyjutapu Ownad unuioB Oepumiaup. IlyHnaih Kuinb, KOHCTPYKUMSHUHI HIUIOB
OepuIll KyJNaWJIUTMHU OMIMPUIN YHHHT CH(ATUHU MacaTUpMaclaH TaHHAPXUHU
KaMalTUPHUIITa UMKOH Oepajiu.

Herans —Brynka [Iymar 45X pan tané€pnanaau. Tamkd KOHTYp Ba HWYKHU
cupTuaard KoHuUryparusicu Ta€pilaHMa Taxjalijga Xed KaHaal KUWMHYWIUKIAp
sipaTMauIn.

MexaHuK WITOB OEpHIll HyKTaW Hazapuaa JeTall eTapianya COAJa, UIIJIOB OepuI
Y4yH Mypakka0 OyiraH 3JieMEHTIapyu MaBxXyJ dMac.

AWIaHTHPYBYM MOMEHTH BaJIJaH BTyJKkara tobopum ydyH 0=30 MM 1u Temwk
MYJDKallaHrad. BajgHu Tummnaru getaiHu acocra Maxkamjail ydyH BTYJIKa acoCHAa
TypT/a TeIIMKYaIap OuMITaH. YaapHuar auamerpy d=12 mm, d=11,5 mm. Mnrnmmn
SHIJUTIAITUPHUII YUyH (ackanap Ha3zapra oJuHraH.

Konran wmmmoB OepuiaguraH ro3ajap aHUKIWIMK Ba HOTEKUCIUKIAP HYKTau
Ha3apuJaH TEXHOJOTUK KUAMHYWIApra 1yd KeJIMaly, YTUILIAp YYyH UILIOB Oepull
MMOKHUSITUTA 3Ta Ba FOKOPU YHYMJIOPJIM MIIIOB OepuIll TapTuodiapra MyBOQUK.

JleranHu umad 4MKapuIl TEXHOJOTMK >KapaéHUHM MIIa0 YMKMILAAH OJJIUH
VHUHT TY3WIHIIH, KOHCTPYKLUHUSACH YpraHuO YUKWIaAM Ba TEXHOJIOTHSCO3JIUTH
TaxJmi1 KwinHagu. Mimnad yukapuIIHUHT OyHAAad TaxJIWiIM MaxcysloT HapXUHH
KaMalTHpUII, HWI0 YHYMIOPJIUTHMHU OMMPUO, WIIA0 YUKAPUII AHUKJIMTUHU



omupuira om0 kemanu. Jletan KOHCTPYKIMSICHHUHT TEXHOJIOTHSICO3JIUTU TaXJIHIT
Kuuiiga Kyvuaaruiap anukiaadau[10,17]:

1.JleTanHUHT KOHCTPYKLIMSACHAAQ TMaiBaHA €KU NapuuH OWpPUKMAaTapHUHT
MaBKy/Jl dMac.

2. Humuaapcumon “Brynka” AETAIMHUHT WYKU LWIMHIAPCUMOH HO3ajlapu
FOKOpY aHUKJIMK J1apa)kajld F03a XUCOOIaHa/IH.

3.“Brynka” neraquHUHT TaW€piiaHMacd KyHUII yCyau OWIaH OJIMHAJIH.
Taii€pnanMa ouIl y4yH OpoKaTial €KY MTaMIuIall yeyauaaH GpoiiianaHuiaim.

4. Temmkiapra WIUIOB OEpUINl YYyH paauail TapMalanl JacTroxjiapujaH
dholanaHuI MyMKUH.

5. KecyBun ac600HM KMHMHYWIMK OWIaH OMuO Kenud WIUIOB OepuIl 103acu
MaBXKy/l HMac.

6. Jleranmra wmoB Oepuinma acocaH CTaHIAPT KeCcyBuHM acOobiapmad
dbolinananuIagy.

7. HO3anapHu TEKMpUII EKU YIYAMIIAPHM HA30paT KWJIWII YYyH YIJIYOB
KonuOpnapuaan QouganaHul MyMKUH, Oy 3ca YHYMIOPJIUKHU OIIMPUO, HA30paT
KWK BAKTUHU KUCKAPTUPAJIH.

8. Jleramnu nmactroxjapra YpHATWIMIIKA MapKasjam Wynu OWIaH amaira
OLIUPUIIA]IH.

9. JleramHu  Maxkamjamiga —MHEBMATHUK  CHKHII  MOCJIaMalapuaaH
dhorinananuIagu.

10. FOkopu aHuMKIMKAA WUIUIOB OEpHUIl Makcaaujaa Oup Xwi Oazanu ro3anap
UIUIATUIAAN.

1.4. Nmiad ynkapum TYPHHU AHUKJIALL.

1.4. Nmiad ynKapui TANIKWI 3THII TUITMHA AHUKJIATL.

By 6ynumna Oepuiran WAUTUK UIIUTA0 YMKAPHUII TaCTypH acocha 11eX, yJacTKa

€xku OYIuMIaru unuiad YuKapuil TUIMU aHUKJIaHAIH.
MaivHaco3nukaa uiad YMKapuil TUMMMHUHT Y4 TYPUMABXKYT.
Bbynapra: ommaBuii, cepusiyiad Ba siKKa TapTUO1aru UILIa0 YuKapuiiap KUpasu.

OMMaBuii wniad YuKapuin Xap Oup Wil JKoWujarw >kapaémmapna  (dakat

OupruHa onepanusICUHu Oaxapuiuiy Ouian (papkiaHaau.



Cepusiin MuTad YMKAPUINIA BAKT BAKTH OWMJIaH MaxCyloT cepusiiapa WIuiad
yuKapunuinyd Ownad QapkiaHagunap. byHaa xap Oup wum xoiluma xap Xuil

ornepauusuiap TaKpOpPJIaHUIIA MyMKHH.

Slkka TapTMOma WNUIAd YMKApWIN Typura, OMp WII >KOHWWAA KEHr KyJamaard
HOMEHKJIATypaiu JAeTauiap uiuiad 4ukapuiaagud. Y JAeTajuilap COHU Kam OYnuo,

KEMMHYAINK TaKpOPJIaHUIIY EKM YMYMaH TalEpIIaHMACIUTU XaM MyMKHH. [17]

Nmna® yukapuin TypruHU aHUKJIAITHA OeNTUiIa YI9yH UKKUA (DakTopaaH Keiaud
YUKraH XoJjjard ycyingaH ¢oipananamu3; OepwiraH JeTalHU  Taéplail
nporpaMMacHiaH Ba JeTallbHA HIUIA0 YUKApWUII ~MEXHAT YHYMJIOPJIUTHra Kypa

TaHJIaHAIH.

bepunran unuad yukapuil mporpaMMacura acocaH HIIa0 YMKApHUII TaKTH
aHWKTaHau (t;), MEXHAT YHYMJIOPJIMTH Oyiiya 3ca 3aMOHABHI MILTA0 YUKAPHIIIATH
TEXHOJIOTMK OIepauusjiapra CysHraH XoOJjja JIeTaHUHT sICAJMIINTa KEeTaJuraH

ypTaya JJoHa BakTH T, — HU TONUII OPKAJIM amajra OLIUpUIagu.

Tonwnran Oy KuiMaTIapHUHT HUCOaTUTa cepusuiait Ko3hOUITMEeHTH JeHnIaIu.

tp
K.=—
Ty

T,= 00 MUH/q0HA

bynna Fg- Oup #wmngaru kuxo3iapHuUHT uin BakTH (ouau; N — neran umniad
YUKApUIIl TporpaMmacu, [,- OHa BakKT OUp CMEHAIM WII TAIIKWI KUJIUIITHU

nHOOATra OJIraH XoJiia.

F=2070 c/cm 6ynagu nexkuH Xakukuid BakT ¢onau 1860 c/cm, OyHma uil KyHiapu
coHd 15 kyH Oynmagu. N — Oup cmeHazaru nnutad YMKapuil WWUIMK IparpaMmMmacu

50.000 mona

1860-60

= = 2,2 muH
50000



JloHa BaKTMHU aHMKJIAIIA 3aMOHABUM TEXHOJIOTHK Oneparnusiapra
cap(uiaHauraH, SIXJUTIAIITUPUITaH, X0JAard HOpMUpOBKaslapAaH Gpoiinananuo

XHUCOOIaMMU3.

byHna ¢ — nactrox Typu Ba Miuiad YuKapHUIIaH KeTu0 YMKaIuraH

KO3 PUITHEHT.
To= € Tjop - acocuii TEXHOJOTHK BaKT

UYHMII y9yH OOLIMAAH OXUpPHUraya TOKapJvK UILIOB OEPUITHUHT TEXHOJIOIHK

BAaKTHHHU aHUKJIAIII. | — ACTAITHUHT Y3YHIIUTH

IOxopraa kenTupwirad ornepauysuiap yuyH JI0Ha BaKTH TOIUJICHH.
| Tokapauk onepauuscuaa

1)Toper iyHHII Y9yH TEXHOJIOTHK BaKT XUCOOH

T01=0,000052(D?— d?)=0,000052 (1102 282)=0,588 sus

2) Nuku ro3acuam auamerpu =30 MM y3yrmurm |1=64 MM OyiraH ro3acu
3EHKepIIaIl
Toz = 0,00021-/-d = 0,00021-30-64=0.403 mun;

Jlactrox ko3 dunneHTuHN Xucoodra onud JT0HA BaKTH TOIMUJICHH;

T,=(Ty+Ty) o= 1,36%0.991=1.34 mumn

Il Tokapauk onepaumsicuaa

1)Topemn HyHHINT yI9yH TEXHOIOTHK BaKT XUCOOH

T6:=0,000052(D?— d?)=0,000052 (44%— 282)=0,059 mun
T0r=0,000052(D?— d?)=0,000052 (110> 442)=0,528 nun

3) Tawxku w3acu ouamempu d=44 ym 6ynean yzynaueu 1=54 mm, 6ynean o3za

Kopa uuiios bepui

T03=0,00017-d'1=0.00017*44*54=0.403 mun



4) Tawku w3acu ouamempu d=41 mm Oynean yzyunueu 1=54 ymm, 6ynean 103a

mo3a uuLnoe bepuul
T04=0,00010-d'1=0.00010*41*54=0.221 mun

Jlactrox ko3 puureHTuHU XucoOra oiud 10HA BAKTU TOMUJICUH;
Ty=Ty+Top+To+Ty) o= 1,36%1,21=1.64 mun

111 ®dpe3anam onepauusicuaa

1) Vayunueu =75 mm 6ynean ro3aca uuinos bepuu,

To1 =4 - 0,006 -1 = 4-0,006-75=1.8 mun,

2) Vayunueu 1=12 mm dynean 103aea mosza uwnoe bepuu,

To2= 0,006 -1 = 0,006-12=0,072 mumn,

3)Vayrnaueu [=12 mm bynean 03aza mosa uuinos dbepuu,

Tos= 0,006 -1 = 0,004-12=0,048 mun,

Jlactrox ko3 dunmeHTHHN Xucoodra onud ToHA BAKTH TOIMUJICHH;
T,=(Ty +Ty +Ty) o= 1,51*1,92=2,89 mun

IV Cuaupuiu onepanmusicuaa

Tor = 0,0004 I = 0,0004-200=0.08 muw;
Jactrox ko3 dunineHTuHN Xucoodra onubd T0Ha BaKTH TOMUJICHH;

T, =T, o= 1.73*%0.08=0.138 muwn

V IMapmajnai onepanusicuaa

Huamerpu @ 11.5 MM Oyirad TEUIMKHY MapMaanl
1)To1 = 0,00052-d"l = 0,00052-11.5-15=0.089 mum,
T1=2T01=2*0,089=0,179 mun
Huamerpu @ 12 MM OyiraH TEIMIUKHU TapMaiail
2)To = 0,00052-d-l = 0,00052-12-15=0.093 mun;
T,=2T02=2*0,093=0,186 mun
Jlactrox ko3 dunueHTHHN XucoOra onud JToHA BAKTH TOIMUJICHH;

T, =(T,+T,)-¢= 0,366*1,41=0.516 rmun



VI )kuBUpJIAII ONlepausaACUHIAa

HMuamerpu @ 40 MM y3ynuru |=54mm OyiraH 103acUHH SIPUM TO3a KUJIBUPJIAII
1)T51 = 0,0001-d-! = 0,00010 -41 -54=0,221 mum,

Juamerpu @ 40 MM y3ynuru |=54mm Oysran 103acHHM TO3a KUAJIBHPJIALI

2)Ty, = 0,0001-d-/ = 0,00015 -40,5 -54=0,328 mumn,

Jlactrox ko3 dunmeHTHHN Xucoodra onud JToHa BAaKTH TOMUJICHH

T,=(Ty +Ty,) o= 1,55 0,549=0,85 mumn

T
Z‘ o 1,34+1,64+2,89+0138+0,516+0,85

OoHIOypI =
n 6

=122 mun

By Tommnran kuiiMat popmynara Kyinb cepust kodhGupeHTr Tonunaag;

- tS _ 2.48 _203
Tyo 1,22

JC 3.1108 — 74 ra acocan omnepaiysjiapHUHT OUPUKTHPUIL K0P UITUEHTHTA
Kapao:

K, < 1,0 omMMaBuii ujIad YMKAPHUIIL;

1<K, < 10 WupuKk cepusuIu UILI1a0 YUKAPHIIL,

10 <K, <20 ypra cepusiau uuuiad 4YMKapui;

20 <K, <40 maiina cepusyivi unuiad yukapumnuiapra OyiimHaIu.

Jlemak unuiad YuKapuil TUIH WAPUK CEPUSITH.

1.5. eras y4yH TaiiépjiaHMa TaHJall Ba capaJiail.

by kucmpaa neran taii€piiaHMACUHM OJIMILHHU, caMapalopiuK HyKTau Ha3zapuaaH
KaMuia 2 Ta yCyJid KypuO YMKWIaau Ba OYIran Xuco0-KUToomap 0axapuianod 3HT Kam
XapakaT Tajnad KWIMHAIUTaH ycyl TaHnad onuHagu. Tal€piiaHMa OJIMII YCYJIWHU
TaHJalAa Jeran Ba3udacu Ba KOHCTPYKLUMACH, YHUHT MaTepHaid, TEXHUK
maptiapy, unuiad YUKApuIl TYpH, XamJa Tau€pilaHMaHd XOCHUJ KWJIUITHUHT
WUKTHCOJUIN KypcaTKuujap/laH Keiaub YuKraH xyjocaiapra Kapanagau. Tail€épianmanu
TaHJIAll JieTaHJa YHU OJIMII YCYJIMHM Oeiruiail, WOUIOB OepuiaiuraH rozagap ra

Kywiap Oenruiami, ymyamiiapHd Kaiita XucoOnaml Ba yiapJard 4YekiaHMalapHU



XMCOONMaNUIapHu  TyHIyHWIagu. Taii€praHMaHd  palMoOHAN  yCylija  OJUIIHU
Oenrunamiga IOKOpHAA KEATUpWIran Oapua OONUIAaHFUY  MablyMOTJIapJlaH
doiianaHuin J103UM, YyHKH yJIap opacuaa MyTaHOCHO OOFJaHUII MaBxXyHd. YCyJTHHU

TaHJIAIHU aCOCUM KYpCaTKUUU MYXUM YPUH TyTaau [7]

Kynunya O6up- 6upunan ¢papk Kuiaaurad TaiépiaaHMaHu OJUITHUHT UKKH

YCYJIMHU KYPUO YUKUTIAIH;
1 — BapumaHT/a - IITaMILIAIIT
2-BapuaHT/Aa — MPOKaTJIalll.

Bapua MabyMoTIapHH cUCcTEManaTUPUO OUp KaJiBajl XOJIUra OIU0 Kelanauk
Ba yJapHU COMUIITHPUO Kypainuk. Typiau ycynaa onuHaauran Taiépianmanap

TaHHAPXHW XUCOOJIAI YKaBaJIN

Bapuantnap
Kypcarknunap nomnapu
I I
TaiiépranMa Typu aHUKJIUK KIacCU(pUKAIHs Ilramruam ITpoxaramm
MYpaKKaOJIUK TYpyXu ) .
Tait€pnanma macca Q - xr 0.6 4135
baza kw6 xalOyn KuiuHran 1 ToHHa 6000000 5000000
TaiépranMaHuHr TaH Hapxu C, cymaa
| TOHHA KUPUHAMHUHT HapXu cymaa, 1
TOHHA KUPUHAWHUHT HApXHU CyMia 300000 300000

TaliépianmManapHUHT HAPXUHHU XUCO01a0 COMUIITHPAMHUS.

| BapuanTaaru Tanépianma

Ci
Skor:(m Q 'Km ) Rc ) K@ ) KM 'Kn)_ (Q-Q) Cump /1000




Crup- KupuHIM 1 TOHHacu Hapxu = 300000 cym
Ci=6a3u Hapxu — 5000000 cym

K, K., K;, Ky, Ky-11ap aHukimkam, MypakkaOIuKHU, MAaCCAaCUHM, MaTepHual

MapKacuHU, UIIUTa0 YUKAPUII TypiaapHU XucoOra oiyBud K03 puimeHtaapaup.
Q — nmeran Tait€praHMacUHU OFUPJIUTH;

( — aerall OFUpPJIUTU

Ky — na anukivuk cuHduIad Keaud YMKraH XoJaa
K:=1

Marepuangan kenud YMKrad Xojiaa

Ky=1

K=0,9 K=1,18 K;=0,92

Q=y-v

v =7,78 xr/cm®

V,,=0,078cm?

Q=7,78-V =600 rp =0,60 xr

G

S - K;-Kq - Kg-Ky, K,

xomash (1000 Q ) (Q q )1000

:(5000000-0,6-1-0,9-1,8-0,92 ~(06-050 )" 2 4453 som
1000

2-variant

C,Q S
S — —_r~x _ YUK N
xomash 1000 (Q q ) 1000 SO m,




Bu yerida: Q =0,54 kg
C; - 5000000 cym
q=1,1kg

Schig - 300000 so'm ga teng

Tanlangan barcha giymatlardan foydalanib maxsulotni tannarxini topib olamiz,

¢ Q

S lmk'
omah = 000 -(@-a) {00 1000
Q=y-v
Vo= - (i 2 _ 3,14-10624- 64-10° _ 0,564cm®

Q=7,78-0,564~4,35 kg

C.Q (o q)Su - 4355000000 300000

Sxomash = TAMA —q - - (4,35 —0,54)
1000 1000 1000

= 20607cym

Sxom =20607 so’m.

Aniglangan giymatlarga asosan ikki usul buyich olingan tannarxlar natijalarini

solishtirib arzon bulgan variant bo’yicha xomashiyoni tanlab olamiz.
1 — usui bo uyica Sxom = 4453 so'm.
2 -usul boyicha  Syom = 20607 so'm.
Fargi 23586 sum

Demak 1 — usul bo’yich xomashiyo tan narxi 16154 so’mga arzonligi

aniglandi.



1.6. MexaHuK MIII0B 0epHUII MAPIIPYTHHU MILIA0 YHKHUIIL

TexHomoruk omnepanusyiapHd KETMAKETIUTH WIUIOB OEpUIll MapIIpyTUHU
KenTupuO uumkapanu. Jlemak aBBamamOop omepanysuiapHu  Oenrmiald  OJaiiuK.
MabnymMku OMpUHYM oTepalysuiapAa YHIaH KeHHHTH OakapaJuraH ornepanusiapHia
Oakapuiiia 6aza OynubO XU3MaT KWIAJWraH o3ara MILUIOB OCpUIUIIUHU Oesruianl

OWJIaH aCOCJIaHUILU KYPHUIIA/IH.

Operatsiya | Operatsiya nomi va Kecknu Mociama Dastgoh nomi va
Ne s .
o’tishlar mazmuni
turi
005 ToKapnuk onepaumacu
1 Topen HyHuUI T15K6 3 KyJna4oKJIu 16K20
HaTpoH pycymim
TOKApPJIUK
JACTrOXH
2 Huxwu r03aCuHn 3EHKEp 3 KyImadokJIn 16K20
nuamerpu d=30 Mm HaTpoH pycymIIH
y3ywiury =64 Mmm TOKApPJIUK
OynraH r03acu JaCTrOXH
3eHKepIIall
010 Tokapnuk onepaumacu
1 Topen yHUII T15K6 Nuku TOMOHIaH 16K20
OmpaBKa pycymin
TOKAPJIMK
JaCTrOX1
2 Tawu ro3acu T15K6 W4ku TOMOHIaH 16K20
ouamempu d=44 mm oIpaBKa pycymiIH
oynean y3ynaueu [=54 TOKAPJIUK
MM, OyneaH 103a Kopa JaCTrOXU
uwin08 bepuut
Tawxku ro3acu T15K6 WNuku ToMOHIaH 16K20
ouamempu d=41 mm OIpaBKa pycymin
oynean y3yuaueu [=54 TOKapJINK
MM, OyIean 103a mo3a AACTroxXu
uwnos bepuut




015

dDpe3asail onepauuacu

1 V3yunuru |=75mMm Oynran YHusepuuan 6H80
103ara MIUioB Oepuii [THEBMOIOPUTMAITH
THCKa pPyCyMin
(dpe3ananr
JacTrOXH
2 V3yunuru |=20mMm Oynran YHusepuuan 6H80
103ara UIUioB Oepui THEBMOIOPUTMAITH
THCKa pycymin
(dpe3ananr
JaCTrOXH
020 Cuaupuin onepauymacu
Vayuuru 1=20mMm VHuBepuman 6H80
Oynras 1o3ara MIIJIOB ITHEBMOIOPUTMAITH
Oepu THUCKa pycymin
dpesamant
JaCTrOXH
025 Mapmanam
onepauusicu
1 Huametrpu @ 11.5 mm VHuBeprman 2H16
ITHEBMOIOPUTMAIIH
Oynrax TEIIUKHU THCKA pycyMIH
mapMaJiar
napmasari
JaCTrOXH
2 Huamerpu O 12 mm VYHuBepIman 2H16
Oynran TEUTUKHA ITHEBMOIOPUTMAITH
rmapMaJiaii THCKa pyceymin
napMarnanr
JaCTrOXH
025 Kunsupiam
onepanuscH
1 Huamerpy O 40 wmm

y3yauru |=54mm Gynran
I03aCHHU  SIPUM  TO3a
YKUJIBUPJIAIIT

Juametrpu O 40 wmm
y3yauru |=54mm Gynaran
103aCHHU TO3a
KHUJIBUPJIALIT




1.8. KyiimmiaapHu xucoOJiamn
Heraauuur guamerpu D=40h7 3acu yuyH Kyiiumiiap XxucooJaHaan

FO3anuar cupt To3anmuru 8 cuHd OYyitmua OenruiaHraH, Oy 103a yudyH WYHUIIJATH

UIUIOB O€pUIIl MAIIPYTHU TABCHS ATUIIA/IN.
MuHuMman Kyium Kyiujgarunya aHuKjiaHaIu
2Zmin=2(RZi-1+ Ti1+piatei)
by epna

Rzi.1; Ti.1; pi-1;-MOC paBHIIIa OJAUHTH SbHU 1+1 omepanusga Xocuia Oyaran cupT

FaJAUp-OyIUPIIUTU TOK COHJIM KAaTiaM KAJIMHJIUTY Ba (pa30BUN XaTOIUKIIAP, MKM.
ej —KOpHil omepanusia, sskHH I- onepanusaa Xocui Oyaaaural XaToluK, MKM
MuHMMan KyiuM dJEMEHTIIApUHUHT KUAMATIIApUHN aHUKJIAHAIH.
TaiépiaaHMa ITaMIUIaHTaH, OyHUHT Y4yH
Rz=150Mxm

T=200M&M

2

Py = 7+ 0.252

Oy epna; 0- 6azamamTUPyBUH 1032 YITYAMUHUHT TOTTYCKU
0 =0,62 MM

VYpuura Kyiub Tonamus

0.622

p=_|——+ 0.252=0.5mm
2

bazanamrrupui xatonuru “g; “Oepuiirad xojjaa HOJra TEHT

by 6epunrannapuu dhopmynara Kyind MUHUMAN KYWHMHU TOTIAMU3.



22 =2(150+250+500)=1800mKM

Xucobianran yirgamiap TOTHIAN

Omneparuus yuyH XMcoOJaHTaH yiJail JeTaUIHUHT UIIYY YU3MaCHIaH OJIMHAIH.
Lc=1180 %2mm

Tanépnanma yuyH

Lxuc=Lxucs+2Zzmin=1180.2+1,8=1182mm

By ynuam neran y3yHIUTHHUHT MUHUMAaJ KUMMaTH XaMIup MakCUMal KWMMaTHHU

TOMMUII YYyH YHIra JOMYCK KYyWUJIaIH.
Lmax=Lmint0=1182+1,5=1183,5mMm
JleTamHUHT MakCUMal y3yHIIUTH
L maxsg=Lmint+ 6=1180,2+0,8=1181mMm
MuHuMan Ba MakCcuMajl KyHuMIIap XucoOJIaHaIu

Zma)(:Lmax' Lmaxg=1183,5'1181=2,5MM

9JICM€HTap RZ T p Zszin LXI/IC 8 MKM Lmax Lmin Zmax Zmin
103aap
MKM MKM MKM MKM MM MM MM MKM MKM
118002
Taitépmanma | 150 250 1182 1500 1183,5 | 1182
TOKAPJIMK 100 100 500 1800 | 1180,2 | 800 1181 1180,2 | 2500 1800




JleTAJHUHTI TMIMHAPHK K03aCH YUYYH KyHHMJIAp XHCO0JIaHAIH.
40 ro03a yuyH o6 Gopuaay.
By 103a yuyH Kyiinaru MapupyT Takiu@ KAIuHaIH.

1. Taii€pnanMa — mTaMIUIaHTaH
2. Toxapnuk
XOMaKku NyHHUII

To3a nyHuIl

KyiiuMHIHT MUHUMAaN MUKJIOpH 032 Y9yH Kyinara ¢popmysa OuinaH aHUKJIaHAIH.
2Zmin= Z(RZ it Tt pi2—1 +€i2)

Taiiépnanma y4dyH (Tali€praaHMa ITaMIUIAII YCYJIN OPKAJIM OJUHTaH )
Rz=150MkMm

T=200MKM
Pyop=Ak-1=1.5-150=225 mm

by epna Ak = 1,5 D;—};T =150 mm onpaskanune y3ynnueu

1. Toxkapauk oneparuusicu. XoMaKu HyHUII YYYH
Rz=50MkMm

T=50mMKM

P, =0,06-225=13.5 Mxm

1. Tokapiauk oneparuusicu. To3a HyHUII Y4yH
Rz=30mMKMm

T=30mMKM

P:0;=0,05-225=11.25 mxm



1. ZKnaBupaam oneparuusicu. Jactiadkm :KuiBupaam
Rz=10mMkm

T=20 MM

P4=0,03-225=6.75 Mkm

2. Kunsupaam oneparuusicu. To3a skuaBupJam
Rz=5mMkm

T=15 MM

P4=0,03-225=6.75 Mxm

Acocuii TeHrf1laMaHu Kyuiab KyWMMHUHT MUHEMAaJl MUKJIOPHUHU XUCO0IaiiMu3.
2Z1min = 2:(150+200+225)=2-575 Mkm

2Z1min = 2°(50+50+13.5)=2-113.5 mxMm

2Z1min = 2°(30+30+11.25)=2-71.25 Mkm

2Z1min = 2°(15+15+6.75)=236.75 Mxm

Omneparuus yuyH XMcoOJIaHTaH Yiyam JAeTaJUTHUHT WITYM YM3MacUIaH OJIUHAAH
@40h7

es=88MKM

e1=26MKM

dmax=d+ es=40+0,088=40,088mm

dmax=d+ ei=40+0,026=40,026 MM

“xucobuit ymyam™ d; rpadacuHM TYIAUPUIIT OXUPTH HATHKATA Xap YTUIIIATUA

KYWUMHU KYWHII OpKaJId 010 GopaMus



d p3=40,026+0,136=40,162mm
dp,=40,126+0,224=40,386MMm

dp1=40,386+1,2=41,5 86MM

040h7 Kyiinm sneMHTIap (MKM) 2zmin | Xuco-6mit Yek- Yerapa ymaam Mm Kyitnm
XHCO-Omit yaaam I1amMa yerapacu
IO3a yuyn
Kyinm dpane MKM MKM
TEXHOJIOTHK
MKM
yTUmap Rz T p & Amin Armax 2Zmin | 2Zmax
Taiiépnanma 50 | 200 | 225 0 | 2600 41,586 540 41,586 | 42,126
Toxapink
Xomaku 50 |50 135 |0 | 21135 40,386 160 40,386 | 40.546 1200 | 2800
WYHULI
To3za WyHMUII 30 |30 1125 |0 | 2:71.25 40,162 100 40,162 | 40,262 | 224 | 504
JKunsupnam
Jactnabku 10 20 9 0 [229 40,026 40 40,026 | 40,066 136 | 194
Toza 5 15 6 0 | 226 39.975 25 40

1.9 Kecuiu pexxuMJIapUHH XM CO0IALIL

Kesish rejimlarini tashqi yuza xomaki so‘nishda hisoblaymiz. Kesish chuqurligi
xomaki yo‘nishda maksimal qiymatga ega bo‘ladi. U faqgat keskichlarning
mustahkamligiga va dastgohning quvvati bilan cheklanadi deb gabul gilamiz. t = 2
mm, u holda surish jadval [2] dan olinadi. S = 0,7 ayl/min, detalning matreiali St20,

keskich materiali T15 K6. U holda kesish tezligi formula bilan topiladi:

C

_ — v .k
U= ey

Bu yerda

Sy - detal va kesuvchi asbobning doimiyligi;




T™ - keskichning turg‘unligi. Minimal keskichning turg‘unligi bir asbobli
dastgohlar uchun 60 minut deb gabul gilinadi.

KV = Kn' KH

Mos ravishda detal materiali, tayyorlanmaning materiali va kesuvchi asbobni

materialiga bog‘liq bo‘lgan koeffisientlar.

nv Z
K -k | :1.[@j4:1
g 750

K, - po‘latning ishlov berish darajasini hisobga oluvchi koeffisient;
K, =1 O‘rtacha uglerodli po‘latlar uchun;

Qs = (450 — 550) Mpa

nv =175

K, = 0,8 jadval 3[2]

K, =1 jadval 3[2]

Formulaga qo‘yib koeffisientni topamiz;

Kv =K, Ky=0,8-1,0=0,8

Kesish tezligi;

C 350 aun
- —2 .k = -0,8=126——
U= mpgy ™ 60% .2°%.0,7%% MUH

Shpindelning aylanishlar soni;

7-D 3.14-46

MUH.

n:V-lOOO _ 126-1000:872{awz}

mail

Aylanishlar sonini 875 ayl/min deb gabul gilamiz va tezlikni topamiz;



Kesish kuchit;
d Bunda: p — shpindelning minutiga aylanishlar soni, ayl/min.

D—yo‘nilayotgan tayyorlanmaning diametri, mm.

Agar asosiy harakat ilgarilanma-qaytar harakat bo‘lsa, uning kesish tezligi

quyidagi formula bilan topiladi:
R,=10-S;t*-s"-v"kny , kG,
Sr - migdorini 22 jadval [2] dan olinadi.
X=1
Y=0,75

n=0,15

K =k [0 -1
" 750

Ky =1,08

Kor =1

K= 1

Ker = 0,87

Krg=1-1,08-1-1-0,87 = 0,68
Berilganlarni formulaga qo‘yamiz;

P, =10-C, -t*-SP.V".K™;

P, =10-300-2-0,7%" -1267°%* .0,68 = 2,23xkH
Kesish quvvati;

_ Pzv  2230-126
1020-60  1020-60

=457kBm ~ 4,6xBm



1.10 TexHOJIOTHK KMX03JIAPHU TAHJIAIL

TexHOMOrMK >KMXO3JAapHW TaHJIAIIla KECHUIl pPEeKUMH acocuaa Ba Oepuiran

AHUKJINKHA TaMHUHJIAIIIl HYKTal Ha3apJdaH KeJIno YMWKI'dH XO0JIJa aMaJil'a OIIUupPHIaan:

1 oneparcusa yuyn 2H118 Moxenn napmanan 1acroxu TEXHUK XapaKTEpPUCTUKAJIApU

No Homu Conn

1 CTOXHUHT MakcuMal yiryamiaapu, MM 400x500

2 Bbomr xapakar te3nuru, aiin/mMuH 31,5-2000

3 Mnuuaenau 6abKaHu CypHIl, MM/0OWT 20+2000

4 bomr ropuTMaHUHT KyBBaTH, KOT 8

5 JlacTroxHu rabaputu, MM 3085x2475
X2450

6 JlacTroxHu maccacu 7,6

2-3 Omnepamus yuyn LH70-AT monmemnmu kynm omepanyioH TOKAPIUK JTaCTOXUHU

KaOyJ KujaaMus.

I[aCTFOXHI/IHF TCXHUK XapPaAKTCPHUCTUKACH.

Ne Homu CoHn

1 NinoB 6epuiiaural 3araTOBKaHUHT SHT 450

KaTTa JMaMCTp, MM

2 [InuHAETHUHT alTaHUIIT YacToTallapu 63..2000




yerapacu, aisi/MuH

3 IInuHaeTHUHT aliJIaHUIIT YacTOoTajdapyu COHU 16

4 | loupasuii cypumiaa mmuaaeTHUHT aimanum | 0,003...1,75

gyacToTajapu 4erapacu, air/MuH

5 | Cypum yerapamapu, MM/MUH 1,12-6

6 | PeBomrbBep OsOKHM X YKU OYiinad CypwiIiL. 0,01-4096

7 | Te3 CHIDKMIN TE€3IUTH, MM/MHH 4800

8 | PeBombBep 010KHU X YKU OViIa0 CHIDKUIIH 3600

9 [lInenaenan T€3 OYypHII TE3TUTH, AT/ MUH 13,3

10 | Xap kaiicu peBoJIBep KaJlakaaru acoooiap 6
COHHU

4 omeparus yayH 2H16 pycymim mapmasan JacTTOXHH KaOysl KUjIaMus3.

JIaCTrOXHH TEXHUK XapaKTePUCTUKACH

No Homu Conu

1 | Cypunma mmeHaen auameTpu 110

2 | JleTaqHUHT OHI KaTTa Ba3HU KI, CToOJTa 4000
YpHaTWIAAN.

3 | llImenaenu aimaHuin 9acToTagap COHH 25

4 | llInengenu aiiylaHuIll YacToTajlapuyerapacu 5-120
ani/MuH




5 [lnenaen OunaH YpHATWIIAIUTaH TEITUKHUHT 320

OHT’ KaTTa JUaMCTpHU, MM

6 | Cypunutap yerapacu MM/MUH 2-1600
7 | Te3 cwpKuUII TE3TUTH MM/MUH 8000
8 | KoopauHatamap conn 5

9 |Acocmii XapakaT  dJIEKTPOJBUTATETHHHT 15

KYBBATU KBT

5- Onepanus y4yH TOpH3aHTaJl TAIIKU F03aHU (IWIMHAUPUK) KUJIBUPIIOBUU TACTTOX,
3b 151 wmomennu wmapkasznapaa TallKd UWIMHAPUK CHPTIAPHU KWJIBUPIOBUH

JNAaCTTOXHU TauEpanMus.

I[aCTFOXHI/IHF TCXHUK XapPaKTCPHUCTUKACH.

No Homu Connu

1 |Dur karra OKWIBUpJAIl JAUAMETPU, MM 200
Y3YHIIUTH 750

2 | XKunBuprom 1uaMerpu 450...600mMm

3 OnauHru Kajunakaarda Mop3€ KOHYHH N4

4 [lmengenun aiijTaHUIl  COHM  XaMMacCWUHU 1240
allIaHUIIM CO3JIaHUII OCTOHACH3 63-400

5 On nBeraTeiau KyBBaTU 7,5kB

6 | ['abaputu, Mm 300x2100

1.11.Texunk mebépaam



KecknyauHT Ba pe3aHUHT KECUIIIATH JOHA BaKTH
Td = Ta + Te + TTeX+ Tmam.xu3 + TW(JX.B)CI’I’!
T, - acocuii BaKkTH;
Ts; _époamuu eakm;
T 1ex - TEXHUK XM3MAT KYpCATHIL BAKTH;
Tyaw.xus - NAKWIWIINA XA3MAT KYPCATHILL,

Twax.oxm - 0amM OAUW 6AKMU.

by epna:
L :|g+|nc+|nr
N - aliJIaHUIUIap COHMU;
i - YTUILIIAp COHM;
S - CypHIILJIap COHHU.
ly - Kecknu y3yHmurH;
Inc - KeCKHY KeCHO KUPHIIIH;

Ihr - kKeckuu kecu0 unkumu (3-5 Mm)

t
|, =——+(2-3
G- (2-3)

¢ =450

Thaw xus - Tamkumui Xxu3maT KypcaTuil BakTuHu 1, + T eaxkmaapunu

Hueunoucunu 3 — 7% HU onaMu3;



Twaw. xus - TalIKAIWANA XU3MaT KypcaTuil BakKTuHu 1, + T 6akmaapunu

nueunoucunu 2 —4% HU oJamMus;

Ty - nona BaktuHu 1, + T: éakmaapunu tueunoucurnu 3 — 7% HuU

OJIaMM3.

| onepanusa 3eHkepJam
a) @ 42 mM |1=83mM OynraH HMUIMHIPHK FO3ara 3eHKEPJIaHCHH,

L =g+ lnc + lnr = 83+4.7+2=89. 7um

_ +(2+3)=3+3*%0.58=4.7mm
ig-¢

Inr:(l —3) :2MM

., _ L, 897

= =0.66 MuH
é ns 450*0.3

Ts; = 0,9 mun
T,,=T,+T:; = 0.66+0,9=1.56 saxmunu 10% HH TOmAMU3:

~1.56-10

er, = = 0,156 mun
' 100

T,, sakmunu 7% HU TOIIAMHU3:

Tmam xXu3 = w = 0'109MuH
- 100

T,, 6akmunu 3% HH TOIAMU3.

T, = 1563 _ 4 046 auun
100

T, = 0.66 +0.9+0,156+ 0.109 + 0,046 = 1.87 Mun



Il onepanusina Tokapjank
a) @ 58 MM |=58mm Oynran HMIMHIPHK (03ara HILIOB OEPUIICHH

L = lg + Inc + lnr =58+4.7+2=64.7mm

| = 4 (2+3)=3+3%0.58=4.7um
g-¢

Inr:(l —3) :ZMM

L _Lei, 647

a = = 0.53 MuH
ns  450*0.3

Ts = 0,9 mun
T,,=T,+T:; = 0.53+0,9=1.43 saxmunu 10% HH TOmAMU3:

14310

ex = 0,143 mun
' 100

T,, saxkmunu 7% HU TOIIAMHU3:

Tmam.xu3. - 100
Ton 6axmunu 3% HU TOIMAMU3!

T, = w = 0,043 mun
100

T, = 0.53 +0.9+0,143+ 0.1 + 0,043 = 1.72 muH
1T onepanusiia Tokapauk
a) @ 122 mm |=14mm OynraH IMWIHHAPHK F03ara HUIIJIOB OCPHIICHH

L =g+ Inc + o =14+4.7+2=20.70mm

|, = +(2+3)=3+3*%0.58=4.7mMM
9.

Inr:(l —3) :ZMM



oL, 207

a = = 0.153 MuH
ns  450*0.3

Ts = 0,9 mun
Ty, =T,+T:; = 0.153+0,9=1.053 saxmurnu 10% HU TOnaMmu3:

~ 1,053-10
mex. 100

= 0,105mun

T,, 6akmunu 7% HU TOAMU3!

. 1,053-7

s, = = 0,073 mun
. 100

Ty, sakmunu 3% HU TONAMU3!

T = m = 0,03Lmun
100

Ty = 0.153 +0.9 +0,105+ 0.073 + 0,031 = 1.26 mun

IV onepauusina napmajam
a) ¥ 12 mm .I=10MM Oynrad TEMIMK OYUII
L =g+ lnc + lnr = 10+2=121m

Inr:(l —3) :2MM

t_L-iX_ 12
® ns  446*0.3

=0.089
Ts = 0,9 mun
T,,=T,+T:; = 0.089+0,9=0.989 saxmurnu 10% HU TOnaMmu3:

~0.989-10

ex = 0,099 mun
' 100

T,, sakmunu 7% HHA TONIAMHU3!



0.989-7
maut.xus. 100

= 0,069 mun

T,, 6akmunu 3% HH TOIAMU3.

£ 0.989-3
“ 100

= 0,029 mun

T, = 0.089 +0.9+0,099+ 0.069 + 0,029 = 1.18 mun
0) ¥ 11,5 mm |=10Mm Oynrad TEHIMK OYHIIT

L =lg+ lhc + o = 104+2=120m

Ih=(1+3)=2mm

L, 1

t -
® ns  446*0.3

=0.089

T: = 0,9 mun

T,,=T,+T:; =0.089+0,9=0.989 saxmurnu 10% HU TOnaMmu3:

©0.989-10
" 100

= 0,099 mun

Ty,, sakmunu 7% HU TONIAMHU3!

£ 0.989-7
maut.xus. 100

= 0,069 mun

T,, sakmunu 3% HU TONAMU3!

T, = 09893 _ 4 020 yun
100

T, =0.089 +0.9+0,099+ 0.069 + 0,029 = 1.18 mun

Vv onepanusjaa; SKUWJIBHUPJIAII

a) @ 40 MM |I=54MM TMIIMHAPHK 103ara WILIOB OCPUIICHH



L =g+ log + lor = 54+3+4=61mm

61

T, =————=0,72mun
424*0,2

T: = 0,8 mun

Twawxus=Ta+T: = 0,8+0,72=1,52 sakmunu 10% HU Tonamus,;

1.52-10
maut.xus. 100

= 0,152 mun

T,, saxmunu 7% HU TOMAMHU3:

r,..= 1527 _ 41064 mum
100

Ty, sakmunu 3% HU TONAMU3!

T = 152:3 _ () 046 1un
100

T, =0.72 +0.8 +0.152+ 0.1064 + 0,046 = 1.82 mun



XULOSA.

Men o’zimning kurs loyehamni tayorlashim lozim bo'lgan Shtuser detalini

quyeidagi tartibda ishlov berish ketmaketligini tuzib ciqdim.

a) Shtuser detaliga islov berish ketma-ketligini tuzib chigqdim.

b) Detalning konstruksiyasini urgandim.

c) Detalni xizmat vazifasini anigladim.

d) Chizmani texnik nazoratdan o tkazdim.

e) Detalning texnologsozligini taxlil gildim.

f) Ishlab cigarish tipini anigladim.

g) Tayorlanma tanlashni o'rgandim.

h) Detalga mexanik ishlov berish tartibini ishlab chigdim.

1) Detalga ishlov berish jarayonidagi kesish holatlarini anigladim.

J) Metalga ishlov berish jarayonida Dstgohda qullaniladigan moslamani tanladim.

Detalning materialiga ko’ra tayyorlanma olish usulini o’rganish bilan birga
detallarning sifatli va arzon chiqishida texnologik jarayonlarni to’g’ri tanlay bilishni
kesuvchi asbob tanlash shu bilan birga detalni to’g’ri mahkam siljimaydigan qilib

o’rnatadigan moslama tanlab uni hisoblashni bilib oldim.

Detal sifatiga undan kesib olinadigan qirindi qalinligi ta’sirini hisobga olib
quymalarni hisoblash usulini o’rgandim. Tayyorlanma zavodda quyma usulda olingan

endi men uni shtamplash usulida tayyorladim.

Quyma.

Tayyorlanma oddiy arzon va qulay bo’lsada material ko’p sarf bo’lishini hamda
texnologik o’tishlarning ko’pligi sabab bu usulni shtamplash bilan almashtirib ham
material tejamida dastgohida yuklanish kam tushadi. Shu mehnat kamayib quymadan
tayyorlanma narxi gimmat turadi. Tayyor detal narxi arzon bo’lib ishchi kuchi tejaladi

korxona fondi oshadi.

Shu bilan birga kurs ishimda men metallarga ishlov berish texnologiyasini yanada

mukammal urgandim va o'z malakamni jshirdim.
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