VK 621.73; 621.96/.98

IMPOEK THPOBAHWUE TEXHOJIOT' M BOCCTAHOBJIEHMSI
SKCILTYATAIITMOHHBIX CBOMCTB
KPBIIIKHA KPENUTEJIBHOM BYKCHI BATOHHBIX KOJIEC
ABxoaues M.P.
Hay4nb1ii pykoBoaurteas nouneHT Munmés C.B.
Cubupckuil pedepanvHulii ynugepcumem

B crooicuswmuxcs skonomuueckux ycnosusix, npu peuleHuu 3a0ay mexHo102ULecKo20
UHMCUHUPUH2A, Yellecoobpas3Hee 0moasams NpeonoumeHue paspadomrkam mexHoI02ul Ha
B0CCMAHOBIEHUE IKCHIYAMAYUOHHLIX CBOUCME Oemaiell, YACMUYHO YMPAMUUIUX Ceou
NePEOHAUAIbHbIE IKCHILYAMAYUOHHBLE X APAKMEPUCTIUKU, YeM U320MABIUBAMb HOBOE U30elUe
0e3 KauyecmeeHHO020 U3MEHEHUs OIKCNIYamAayuoHHusblX nokazamenetl. IDpghekmuenocms
NPOONeHUs.  IKCHIYAMAYUOHHO20 CpoKa Oemanell 00yClO8IeHA 6 Nepeyio  ouepedb
omcymcemeuem HOMPeOHOCMU  B06IEUEHUsL 8 NPOUZBOOCMBO OCHOBHBIX MAMEPUATILHBIX
pecypcog u dHepeoemkux mexHonoz2u. Ilocne ywema acnekmos imcusHeOesmeibHOCmu
oemareti, 80CCIMAHOBNIEHUE UX IKCHIYAMAYUOHHBIX CEOUCME, YACMUYHO VIMPAMUBUIUXCS 60
8peMsi IKCNILYAmayuu, MOJ’CHO OMHECMU K IHep2ocHep e2caiouyum mexHoI0UsIM.

B Oykcax macCaXUpPCKMX ¥ TPY30BBIX BArOHOB YCTAHABJIMBAIOTCSA KPBITIKA
kpenutenbabie (Puc.l).
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Puc. 1 Kpblmka kpenure/ibHas 0YKCOBOI0 y3Jia K0JIeCHOIl BATOHHOIT napbl

KommnekcHoe  Ha3HayeHWE  KPBIIIKM  KPEMUTEIBHOM B IEPBYIO  OUYEPEIb
(GYHKIMOHAIIBHO HANpaBlIeHO HA TPYKUHHBIA IOPKUM HapyKHOW 0OO0OHMBI OJ0Ka
MOANMITHUKOB Oykchl (Puc. 2) oT pammanbHOTO CMEIICHHS, BO3HHKAIONIETO MPH H3HOCE
neraneil 6J0ka MOJUMITHUKOB BO BpeMs JKCIUIyaTallid M, KaK CIEICTBUE, KOHCTPYKTUBHO
JIOTIOJIHSIET KOPITYC OYKCHI AJIsl KPEIJIEHUS CMOTPOBOM KpPbI ILIKH.

Puc. 2 DxemiryaTanMoHHBIN 3230p MeIKIY TO piie BOif OB PXHOCTHI0 OYKCHI H
(1aHIEBOIi MOBEPXHOCTHI0 KPLIIIKH KPENHUTEJIbHOH B 30He PACHOJI0KEeHUS
YIIKOB.

YCnoBUSIMH  JKCIUTyaTalldd  MPEAyCMAaTpPUBAETCs, 4YTO  (PU3UKO-MEXaHUYECKHE,
TEXHOJIOTUYECKAE U IKCIUTyaTal[MOHHBIC CBOMCTBA MaTepuaia KpPbIIIKA KPEUTEIbHOW U ee
KOHCTPYKTHBHOE HCIIOJHEHHE, JOJDKHBI 00ECIeunuBaTh B cOOpe 3a30p MEXAy (uiaHIEBOM
IIOBEPXHOCTBIO KPEMUTEIBHOM KpPBIIIKKA, B 30HE PACIOJOXKEHUS YHIKOB M TOPLEBON
OBEPXHOCTHIO OYKChI — 0,5-2,1 MM, TIpH 3TOM yCUJIHME 3aTsHKKU He KoHTpoaupyercs: (Puc.2).

B mporiecce akcrutyaTanuy mMoj JISHCTBUEM CTATHYECKUX M JTUHAMHYCCKMX HArpy30K
O6HIa$I cXeéMa HalpPsKCHHOIO0 COCTOSHHUA BBI3BIBACT OCTATOYHBLIC I[e(i)OpMaHI/II/I B 30HC
pacIlOJIOKEHUsI  YIIKOB  KPBIIIKM  KPEHMUTEJIBHOW, 4YTO BIBOC CHHXAeT  OOumMit
IKCIUTYaTaIllMOHHBINA pecypc OYKCOBOTO Y3Ia.



Jis  monydeHusl OKCIEePUMEHTAIBHBIX JAHHBIX 10 HCCIEAOBAHHUIO  (PU3UKO-
MEXaHUYECKUX CBONCTB BBIIEAIICH W3 CTPOS KPBIIIKA KPEMHUTEIbHOH, aBTOpaMH OBbLI
MPOBECH aHAIM3 MO ONPEEIEHUI0 XUMUYECKOTO COCTaBa CTalM, U3 KOTOPOW M3rOTOBJIEHA
KpbIIIKa KpeNnuTeIbHAs. AHAIMW3 MPOBOAMICS Ha OOOpYIOBaHMHU LIEHTPAJIBHOM 3aBOJICKOM
nabopatopun OO0 «K3K» oragena MeETpPOJIOTHH W XHUMHKO-(M3HYECKOTO aHaIu3a.
Pesynbratamm aHanuza omnpeneneHo, YTO CTallb, M3 KOTOPOM HW3rOTOBJIEHA KPBIIIKA
KperuTenbHas, cooTBeTcTBYeT Mapkam Ct20JI — 25JI, TOCT 979-88, nanHble ipuBeACHBI B
tabmmie Nel.

Tabmuia Nel

Bun IIpouenTHOE conepkanue, %o

C 0.24

Si 0.62

Mn 0.86

Cr 0.13

P 0.029

3axmouenue: Ct20JI — 25J1, 'OCT 979-88
Honyck Si+ 0.15 T.e. Si=0.52+0.15

HOHOJ’IHI/ITGHBHO, aBTOpaMun ObLIH MNpPOBEACHBI HMCCICAOBaHUA TBEPAOCTH B 30HAX
PACIOJIOKCHU A YHIKOB KPbI KN erHHTeHBHOﬁ, MOJYYUBIIM X OCTATOYHBIC I[e(i)OpMaHI/II/I.

Puc. 3 HccaenoBanue TBe paocTu no merony b pune st

DKCHepuMEeHTalIbHO, MO0 MeToay bpuuemns OblIO YCTaHOBIEHO, YTO TBEPAOCTH B
yKa3aHHBIX 30Hax cooTBercTBYeT HB65,2 kl'c/MM2, mpu otmeyarke nsaTHa Ha oOpasme 0,24
MM.

ABTOpaMHU IPENJIOKEHO HECKOJIBKO HAIIPaBJIEHUN BOCCTAHOBJIEHU S IKCILTyaTalluOHHBIX
CBOMCTB KPBILIKA KPEMUTENbHON: PEMOHT METO/I0M XOJIOAHON KanuOpPOBKH; UCIIOIb30BaHUE B
KOHCTPYKIIMU KpBILIIKA MaTepHaIOB C BBICOKUMH (PU3UKO-MEXaHUYECKUMH CBOWCTBAMHU;
M3MEHEHUE KOHCTPYKIIMH KPBIIIKA IIPU YCIIOBUU TTOCTOSHCTBA 00beMa.

B ocHOBy kpuTepueB ObUIM TOJOXEHBI TPU IPUOPUTETA: TEXHOJIOTMYECKUM;
TEXHUUYECKAs] PeaTn3yeMOCTh; SKOHOMHYecKas 3 pPekTuBHOCTb. B 0CHOBE mepBOro Kputepus

paccMaTpUBAJIMCh  TEXHOJOTMYECKHE,  MAKCUMAJbHO  JOCTHIKHMBIC,  IapaMeTphl,
o0ecrieunBarole BBICOKME OKCIJyaTallHOHHBIE XapaKTepUCTUKH. Bropoil kpurtepuil -
TEXHUYECKas peann3yemMocThb, peaycMaTpuBaeT BO3MOHOCTh JOCTUXKEHUS

TEXHOJIOTUYECKUX IapaMeTpoB, B paMKax IpeayCMOTPEHHOro obopynoBaHus. Tpertuit
KpUTEepU - 3KOHOMHUYecKasi 3 (PPeKTUBHOCT, OLEHUBAET TEXHOJOTHMYECKUE M TEXHUYECKUE



MPUOPHUTETHI Ha (JOHE IICHOBOTO IMOJIS, /Ui CYIICCTBYIOIIETO MPOU3BOIUTEINS U TPEOOBAHU I
MOTEHIMAIILHOTO MOTpeOuTeNss. BXoaHbIe apaMeTphl OICHKH TEXHOJIOTHI OBLIHM B3SIThI JUIS
npou3BoaAcTBeHHBIX MonHOCTEH OAO «Cubuuctpem» (r. KpacHospck).

KoMItekCHBIH MOIX0/T K OLIEHKE TEXHOJIOTHI TO3BOJIHII TPH BCEX MTPOYMX MTOKA3ATENSIX
OTIPENCIUTh HamOoJIee SKOHOMUYECCKH J(PQPEKTUBHBIA M TEXHOJOTHYCCKA PEan3yeMbIi
MPOEKT BOCIIOJIHEHUS TOTPEOHOCTH PBIHKA B KPBIIIKE KPEITUTEIBHOM.

HccnenoBanust ObLIM MPOBEICHBI B TPH ATara.

Ilepeoiii sman ucciedosanusi: MOJICIUPOBAHUE HMCXOJHONW KOHCTPYKIIMU KPbILIKA
KPEIUTEIbHOM 1 MOJISI HATPSDKEHHUS B YCIIOBHUSX dKCIUTyaTauu B cpeae SolidWorks.

i
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3-XMepHas MOJIeTb UCX0 JHOH MoznenupoBaHue MeXaHU4ECKOU VYcnosue orpaHuyeHus
KOHCTPYKIMHU KPBIIIKU CXEMBI BO3JIEHCTBUS HA Y XO»
kpenuTensHOM B So lidWorks KpEIUTEJIbHOU KPBIIIKU

Puc. 4 MonenupoBaHue ycJ10BHil 9KCILIYyaTaAlUH KPbIIKH KPenuTeJIb HOi

Bmopoii sman ucciredosanusn: MOIEINPOBAHUE HMCXOJHONW KOHCTPYKUUHU KPbILIKA
KPEMUTENbHON M TOJIA HANpsHKCHHUS B YCIOBUSIX SKCIUTyaTallUH, C HCIOJIb30BAaHUEM B
KOHCTPYKIHMU pazandHbIX MarepuanoB (Cmano 20J1 FOCT 4543-71, Cmans 25J1 I'OCT 977-
88, Cmanv 45J1 'OCT 977-88 , AMI'6 I'OCT 21631-76, Cmanv 10KII T'OCT 1050-74, AJI9
I'OCT 2685-75.)
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Hanpsbkenue B JieTaim: IlepemMeriieHue B IeTAJIN IIpoBepka npoekTUpoBaHUs
MunuMansHoe: 149023 H/m? Munnmaasaoe: 0 mm JIe TAIN

MakcumansHoe : 5.65777e+007 H/m? MakcumamsHOE: 0.0356627 m

Puc. S PesyabTaThl HecJienoBaHus BiausHus matepuataa 15JI TOCT 4543-71 nHa cBoiicTBa KPbIIIKHU
KpenuTeJbHOI B YCJIOBHSAX 3 KCILTy aTa iUl

IlpoBepka IPOCKTHPOBAHMS IIOKA3bIBAET, YTO B JETAlId HET 30H, KO3(pUIIHEHT
0€30MacHOCTH KOTOPBIX MEHEE SIMHUIIBI. A 3TO O3HAYAET, YTO JeTadh pabOTOCIIOCOOHA U OT
MPHJIaraeMbIX YCHIINH HE Pa3pyIMTCS.

5.IIpunoxenue: OTuer.

Nwms matepuana: [SW] 1SJITOCT 4543-71

Onucanue:

Hcrounuk marepuana: Vcnons3oBanubie MaTepuaisl SolidWorks

Nmst GubmmoTexkn MaTepraios

Tun monenu Marepuana: JIunennsii Ynpyrui M30TponHsiin

Nwms cBoiicTBa 3HavyeHue Ennuune! nzmepenus



Moaynb yrnpyroctu 2e+011 N/m?
Koaddumuent Ilyaccona 0.3 NA

MaccoBasi JI0THOCTh 7820 kg/m®
Ipenen Texydectu 2e+008 N/m?

Tpemuii sman ucciedosanus: MOJCTHUPOBAHHE PA3TUYHBIX KOHCTPYKIHMH KpPBIIIKA
KPEMUTENbHOM M TOJ HAmpsHKeHUs B YCIOBHSAX OJKCITyaTallMM, C MHCIOJIb30BAHHUEM B
KOHCTPYKUMU paznnyHbIX MarepuanoB (Cmanv 20J1 FOCT 4543-71, Cmans 25J1 I'OCT 977-
88, Cmanw 45J1 'OCT 977-88 , AMI'6 ['OCT 21631-16, Cmanv 10KII I'OCT 1050-74, AJI9
I'OCT 2685-75.)
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W3meHeHHas KOHCTPYKUUS y Xa

MunumanbHOE pe3yb THpYoliee
nepemenienue: 0 mm
MaxkcumanbHO€ pe3yJibTupylolee

MuyHuManbHOE HapsDKEHUE:!
83841.3 H/m?

MakcuMallbHOE HaNpSKEHUE ©

nepemenienue: 3.1887¢-005 m 4.51263e+007 H/m?

Puc. 6 Pe3yabTaThl HecIeA0BAHAS BJAMSIHHS KOHC TPYKIHHM M MaTe PHAJIAa HA CBOWCTBA KP bIIIKHA
Kpe i TeJ b HOil B YCJIOBHSAX 3 KCILTy ATAIIUA

[lpoBepka TPOSKTUPOBAHMS TIOKA3bIBACT, 4YTO B JIETAIM HET 30H, KO3(pdUIIHEHT
0€30acHOCTH KOTOPBIX MEHEE CIMHUIIBI. A 3TO O3HAUYAET, YTO JeTadh PadOTOCIIOCOOHA U OT
MPHJIATaeMbIX YCHIINH HE Pa3pyIMTCS.

Monyns ynpyroctu 2e+011 N/m?
Koaddumument Ilyaccona 0.28 NA

MaccoBasi JI0THOCTh 7800 kg/m®
Ipenen Texydectu 3.2e+008 N/m?

BriBoapbl.

HCXOI[}I M3 MOJIYICHHBIX HAaHHBIX 11O MOACIUPOBAHUTIO CBOMCTB Ha OCHOBE Ppa3InIHbIX
MaTepHuasoB, IiejaecoodpasHee Bcero ucnoias3oBarbk Matepuan CTAJIb 45]1.

Tabnuma Ne2. CpaBHuTenbHast TabamIa CBOUCTB ¢ Mcnoiab3oBanueM marepuana CTAJIb
45J1 n n3MEHEHHON KOHCTPYKIIUU KPBIIIKU KPEMUTEIbHON

XapaKTepuCTUKH Enusm. | CTAJIb 45]L KoHcTpykuus
Monyinb ynpyroctu N/m? 2e+011 2e+011
Koaddunuent Ilyaccona NA 0.3 0.28
MaccoBasi IIIOTHOCTb kg/m® | 7820 7800
[Ipenen Texydectu N/m? 2e+008 3.2e+008

Ilo mpencraBieHHBIM XapaKTEpUCTHKAM LiejecooOpa3Hee 3alycKaTh B IPOU3BOJCTBO
KPBIILIKY C M3MEHEHHOM KOHCTpyKUMeW. B BbIBOAAaX HE YUUTBHIBAKOTCS PE3YJIbTAThI
MapKeTHHTa U (MHAHCOBOTO MH)KUHUPUHTA.




