TEXHUYECKOE 3AJJAHUE

Ha BeIMoaHeHHne coctaBHoM yactu HUOKTP
110 CO34aHUIO BBICOKOTEXHOJJIOTHUYHOT' O HpOI/ISBO,Z[CTBa
C y4acTHEM POCCHICKOTO BBICIIETO y4eOHOTO 3aBEICHHS 10 TEME:

«Pa3padoTka HOBBIX MMIIOPTO3aMENIAIOIIMX TEXHOJIOTHIi MPOU3BOACTBA CBEPXJIErKNX
MeTAJIOKOMIIO3UTHBIX eMKOCTEel 1 02JIJI0OHOB BBICOKOTI0 1aBJI€HHsI ¢ IPUMEHEeHHeM
BbICOKOTOYHOTI'0 MO3UIIHOHUPOBAHNS 3aT0TOBOK, MUKPOILUIA3MEHHOI CBAPKM U MPOrPaMMHO-
annapaTHoi MHTerpauvu, ¥ ONTUMHU3AIUY TAPAMETPOB TEXHOJIOTNYECKOT0 Mmpouecca
H3TOTOBJIEHUS M HCNBITAHUIT»

1 OcHoBanue pas nposeaenuss C4 HUOKTP

Horosop Ha npoeaenne HUOKTP mexny OOO «CADUT» u MI'TY um. H.D. baymana ot
«24» wmrona 2015 1. Ne 422-07.15/1 (manmee - J[lorosop), IlocranoBienue IIpaBurenbcrBa
Poccuiickoit @enepanuu ot 09.04.2010 r. Ne 218 «O Mepax rocygapCTBEHHOW MOIACPKKU
pa3BUTHS KOONEPAIIMH POCCUHCKUX BBICIIMX y4eOHBIX 3aBEJACHUN M OpraHU3alui, pealn3yrolnX
KOMIUIEKCHBIE IIPOEKTHI 110 CO3/IaHUI0 BBICOKOTEXHOJIOTHYHOTO IIPOU3BOACTBAY.

2 T'osioBHO# ucnonureass HUOKTP

denepaibHOE TOCYAAPCTBEHHOE OIOKETHOE O0Pa30BaTENbHOE YUPEKJICHUE BBICIIETO
oOpazoBaHusi «MOCKOBCKHI TOCYIapCTBEHHBIH TEeXHHUYECKHUU yHHBepcuTeT umenu H.D. baymana
(HaIIMOHAJIBHBIN UCCIIEI0BATENLCKUI YHUBEPCUTET)).

3 lean u 3aaa4u BpinogHenuss C4 HUOKTP

Hear C4 HUOKTP:

[IpoBeneHne NPOEKTHBIX MPOYHOCTHBIX PAcueTOB H3JCIUN, pa3padaThiBAEMbIX B XO7E
BoinojHeHuss HUOKTP:
- aKKyMYJISITOPOB JIaBJICHHSI Pa3HOOOPa3HBIX (QOpPM ISl XpaHEHUs CHEIHabHbI Ta3oB (TeNuid,
KCEHOH U JIp.) TI0J] BBICOKUM JaBiieHueM. J(nana3zon quamerpoB: ot 200 mm 1o 360 mm; 06bEM: oT 4
1o 80 nuTpoB; nquanazoH padounx masieHuit oT 150 mo 450 Gap, KOMMYECTBO ITUKIIOB HATrPY>KCHHS
pabounm nasierrem 10 1000 (M3nenwme 1);
- aKKyMYJISITOPBI ¥ OaJIJIOHBI JaBJICHUS UIMHIPUUECKON (POpPMBI 111 aBUALIMOHHOTO MTPUMEHEHUS.
Juanazon nuamerpos: ot 100 mm 10 400 mm; nuana3on o0béMoB:0oT 4 10 80 nMTPOB; AMANa3oH
pabounx naeneHuid ot 150 mo 450 OGap, KOJIMYECTBO ITUKIOB HArpyXEHHUs HCIBITATeIbHBIM
nasienueM 10 5000 (Uznenue 2).

3agaun CY HUOKTP:
- ®opMUpOBaHUE KOHKPETHOrO HabOpa reoMEeTpUYECKUX MapaMeTpoB W3JEHil, HCIOIb3YEMBIX B
KaueCTBE MCXOJHBIX NaHHBIX IS MPOBEACHUS MPOYHOCTHBIX PAcueTOB, HA OCHOBE PE3YJIhTATOB
pabor, BeimonHeHHBIX B HacTosmieit CY HUOKTP;
- OTIPE/ICIICHNE OCHOBHBIX PACUETHBIX CITy4aesn;
- BHIIIOJTHEHUE TIPOEKTUPOBOYHBIX pACUYE€TOB COTJACHO METOJMKe, pa3paboTaHHOW B Xoje
BeInojiHeHUA HacTosmedr CH HUMOKTP, B yactHOoCTH:
- BBIOOp reoMeTpur MpoduIst JHUI OaIOHA;
- IPOCKTUPOBAHUE IMIMHIPUYECKONH YacTH OayuloHa MO Hecylled crnocoOHOCTH (pa3pbIBHOM
Harpy3Ke) apMHUPYIOIIETO KIyTa;
- YTOYHEHHE KOHCTPYKIUU OayuioHa (CHIIOBOM O0OJOYKH, TePMETH3UPYIOHIeH 000104KkH, QaHia
nepeaHero, uraHIa 3aaHero);
- IOJITBEPXKICHUE HAIG)KHOCTH pabOTOCIIOCOOHOCTH OaIIIOHA;
- AHainu3 M BBHIOOP OCHOBHBIX KOHCTPYKLMOHHBIX MAaTE€pPHaJIOB [JIsi M3TOTOBJIEHUS CBEPXJIETKUX
METAIIJIOKOMITO3UTHBIX EMKOCTEH U OAJITIOHOB BBICOKOTO JIaBIICHUS, B YACTHOCTH:
- BBIOOp apMUPYIOIIMX MaTepHUaIOB CHIIOBOM 000710YKH OalIoOHa;
- BEIOOD CBSI3YIOIIETO MAaTEepUAIIa;
- aHaMM3 K3MEHEeHMs] (U3UKO-MEXaHMYECKHUX XapaKTePUCTHK MaTephaloB OaJlJIOHOB IpHU
JUTUTETTHOM U TIOBTOPHO-CTaTUYECKOM HArpyKCHHH;



- aHAJIM3 OCHOBHBIX CBOMCTB MaTepHaiia JIeHepa;
- aHaJIM3 MPOHUIIAEMOCTH MaTepHalia JeiiHepa.

4 Texunueckue TpedoOBaHUS

B xauecTBe 6a30BOM KOHCTPYKITUI CBEPXJIErKOTO METAITIOKOMIIO3UTHOTO OaJlIOHA BHICOKOTO
JABJICHUS TOJIKHA MCIIOIb30BAThCSI KOHCTPYKIIHS, YIOBIETBOPSIIOIIAS CISAYIONTUM TPEOOBAHUSIM

4.1. bannoHn mpenHa3HaueH AJ XpaHEHHUS Ta30B THIA Bo3Ayxa a3ora. KpoMe Ha3BaHHBIX
cpen 0aJTOH AOJKEeH 00eceuynBaTh XPAaHEHHUE B KUAKOM WM Ta3000pa3HOM COCTOSHUU aMMHUaKa,
KHCIIOpPO/1a, KUCIOPOa MEIULIMHCKOT0, KCEHOHA, 3aKUCH a30Ta, YIJIEKUCIOTHI, TS, OTHETacsAIINX
COCTaBOB.

4.2. bannoH Jo/KeH OBITh BBIMIOJHEH B BHUAE CXEMbl MHJIMHIPHUYECKOW OOOJOYKH, C
BO3MOXXHOCTBIO  TpaHchopmupoBaHUS B cdepuuecKkyro, 0€3 CYIIeCTBEHHOH OopaboTKu
TEXHOJIOTMYECKON OCHACTKH.

4.3. PazpabatpiBaeMblii OayuIOH JOJDKEH OBITH BBINIOJHEH B BHJIE METAUIOKOMIIO3UTHOMN
KOHCTPYKIIMH, COCTOAIICH HU3:

- METAJUIMYECKON CBapHOM repMOOOO0JIOUKH, M3TOTOBICHHON M3 MeTalllla HEHTPaJIbHOTO K
pabouemy Teiy;

- HeCylIlel Harpy3Ky BHEIIHeH 000JI0UKH 13 KOMIIO3UIIMOHHOTO MaTepHana.

4.4. bannoH A0KEeH UMETh OJIHY WM JIB€ TOPJIOBUHBI CO IITYLIEPEM Ui 3allPaBKU ra3oM U
MECTO KpEIUICHUS OaJlJIOHa Ha U3JICITUU.

4.5. Pe3pba B ropiioBMHE JTOJDKHA OBITH BBINTOJTHEHA B METANTMYECKOM dJIEMEHTE OajlioHa.
Ochb pe3p00BOTO OTBEPCTHSI TOJKHA COBIAIATH C TPOJOIBHOM OChIO OAJIOHA.

4.6. bannoH MAOMKHBI HUCKIIIOYaTh BO3MOXKHOCTH B3pbIBa, IOXKapa, BBIACICHUS JbIMa,
SITIOBUTBIX TA30B, KaK MPU HOPMAIIbHOM paboTe, Tak U MPHU OTKA3aX U HEHCIIPABHOCTSX.

4.7. bannoH NOMKEeH OBITh UCIBITAH MPOOHBIM THAPABIMYECKUM JaBJIeHHEM He MeHee 150
% ot pabouero aasneHus. OcrarouHas nedopmanus He TOIMYCKaeTCs.

4.8. PacueTHoe NaBiieHHWE pa3pyIICHHs JIEHHEPOB OAIJIOHOB JOJDKHO OBITH HE MeHee 3 OT
pabouero nmasneHus. PaspyiieHue JeiiHEpOB IODKHO HMMETh XapakTep MPOAOJIBHOM TPEIIUHBI.
OTtaeneHue OCKOJIKOB METaJlla He I0IyCKaeTCs.

4.9. banoH nOmKeH COXpaHATh paboTOCIOCOOHOCTH MOCIIe MPeObIBaHMS B HE3aIIPABICHHOM
COCTOSTHUM (IIpU TPAHCHOPTHUPOBAHUM WM XpAaHEHHH) B JHara3oHe Temreparyp oT MuHyc 50 mo
wttoc 65 °C.

4.10. MHOTOKpaTHOCTh TPUMEHEHHsS OaJIOHOB JOJDKHA OBITH oOOecIieueHa 3ampaBKON
0aJJIOHOB pabOYUM TEIIOM JI0 HOMUHAIBHOTO JABJICHUS TIPH 00CITy>KUBAHUU.

4.11. MakcuManbHOE BpeMsl HEMPEPHIBHOTO HAXOXKACHHS OauioHa TOJ HOMHHAIBHBIM
pabouuM aBJIeHUEM JIOJIKHO ObITH He Ooiee 5 neT.

4.12. Ha3zHaueHHBII pecypc (KOJMUYECTBO 3aMpaBOK pabOvMM JaBJICHHEM) 0aUIOHOB JTOJDKEH
0bITh He MeHee 1000 UKIOB NaBICHHUS 3a KaXK/IbIi T/l paCYETHOTO CPOKA CITY»KOBI.

4.13. bannoH [MOMKHBI HUCKJIIOYaTh BO3MOXKHOCTH B3pbIBA, IMOXapa, BBIJCIECHUS AbIMa,
SITOBUTBIX TA30B, KaK MPU HOPMAIILHOM padoTe, Tak U MPHU OTKa3aX U HEUCIIPABHOCTSX.

4.14. Pa3pymienne O0aUIIOHOB HE JIOJDKHO COMPOBOXKIATHCS OTACIICHHEM OCKOJIKOB MeTaylia
VI DJIEMEHTOB KOHCTPYKITUH.

4.15. Bo3aeicTBrE MUKIMYECKOTO U3MEHEHUSI TeMITepaTyp OKPYKArOIIeH Cpelbl MUHYC 55
u witoc 65 °C.

4.16. Ilomananue mynau B OayuIOHBI, HAXOIAIIWECS O] pabOYMM JaBJIEHWEM, HE JIOJKHO
MPUBOIUTH K B3PHIBY.

4.17. bamioHOB JOKHBI COOTBETCTBOBATH MapaMeTpam, MpeicTaBlieHHbIM B Taoimie 1.

Tabmuua 1 — [NapameTpsl 6aIoHOB

TexHuyeckue XapakTepUCTUKU

Tun [ITapoBoit [nnuHapudeckui
BMecTUMOCTS, 11 25102 18102
PaGouee jaBjieHKe Ta3a B OAIIOHE He 6omee 210 kre/cm? He Goiee 235 kre/cm?

npu temneparype mitoc 20 °C

MakcumanbHoe pabodee JJaBIcHHE He 6omee 230 Kkre/cm? He Gomee 250 Kkre/cm?




ra3a B 0aJUIOHE TpU 3arpaBKe B
JIMara3oHe SKCIUTyaTallnOHHBIX
temneparyp ot 0 1o mmoc 40 'C
Temm noBkIIeHUs] pabodero aBICHUS He GoJiee 5 Kre/cM?-MUH; He Ooltee
B OaJJIOHE TIPH 3ampaBKe ra3omM 5 Krc/cM?-MuH;
JIOJKEH OBITH
HerepvmetnaHocTs Garviona ne 6oree 0,001 rmrmpr. cr/c. | HeOornee 0,001 1MKMpT. CT/C.
Macca, xr (He Oosee) 7,5 5,7
JlnameTp, MM 3802 300*2
BrixogHoe oTBepcTHe Wcnonne-uue | Hcnonne- Pe3pb6a W30,3 TOCT
1 Pe3n0a Hue 2 9909-81
W19,2 I'OCT Pe3nba
9909-81 Wa30,3
I'oCT
9909-81
BrixonHoe oTBepcTue Ucnonne-uue | Hcnonne- Pe3pb6a W30,3 TTOCT
1 Pe3n0a Hue 2 9909-81
W19,2 I'OCT Pe3nba
9909-81 Wa30,3
I'oCT
9909-81

4.18. bayuioHBl JOJDKHBI OBITH NMPOYHBIM M YCTOHYMBBIM K BHELIHHM BO3/CHCTBYIOIIUM
dakTopam, pecTaBIeHHBIM B Tabmwuie 2:
Tabnuua 2 — BHemnue GpakTopsl

Buenrnuii XapakTepuCTUKHA BHEUTHETO MakcumanbHOE 3HAaYCHUE
BO3JICUCTBYIOIIUN BO3JCHCTBYIONIETO (pakTOpa BHEIIIHETO
bakTop HaumenoBanue u 0003HaUYEeHNE BO3JECHCTBYIOIIETO
dakTopa, CTeTeHb
HKECTKOCTH,
NPEIBABISIEMON
TpeboBaHNE
CUEVCOMIANLHA Ammaryna yckopenus, M- (g) 49,1 (5) -V
MHYyCOUAAbHAS
UG };HH;[ AMIUTATY/Ia IEpEMEIEHUS, MM 1,25
p Jlmamazon yactot, ['1y 5+ 2000
Jlnama3on gacToT, I’ 100 - 10000
AxycTrdyeckuil IyM | YpOBEHb 3BYKOBOTO JIaBJICHHS 130 - |
(orHOCHTENBHO 2-10-5 I1a), nb
TTikoBOE yIapHOE ycKopeHue, M-¢™ () 117,6 (2) - I
Mexanudeckuii yaa = ’ :
yAap JITMTenbHOCTh IEUCTBUS yIAPHOTO
MHOT'OKPaTHOTO _ 20
o YCKOPEHUS, M'C
Yucio ynapos 1000
Mexanudecknii ynap | ITukoBoe yaaproe yckoperue, M-c™ () 147 (15) - |
OJMHOYHOTO JImMTenpHOCTh IEUCTBUS YIAPHOTO 15
necTBus™® YCKOPEHUSI, M*C
Jlunelinoe N )
3Hayenue TUHEIHOro ycKopeHus, M-c 2 (g) 98 (10) - I
YCKOpEHUe
N3meHnenue
ATMOCEPHOTO Jlnama3on n3MeHeHus nasienus, klla ¢ 0,67 no 12,0
p (MM.pT.CT.) (¢ 5 10 90) - 111
JTABJICHUSI
[ToBbIeHHas Pabouas, 'C +80- |
Pabouas kpaTkoBpemenHas, “C +80 - |
TEeMIEpaTypa CpeIbl Mpenenbras, ‘C 1851
ITonmxeHHas Pa6ouas, °C -60 - |




temneparypa cpeasl | Ilpenensnas, “C -60 - |
[ToBbieHHAs OTtHocuTeNbHAS BIAXHOCTh IPU TEMIIEpAType 98 - |
BIIQKHOCTH 40 °C, %, He MeHee
ConstHoit (Mopckoit) | BomaocTs, r'm™ 3-1
Tyman** Temneparypa, "C +35- |
OtHocuTeNnbHAs TOHKEHHAS BIIAXKHOCTD, %0 50 - |
Crarndeckas mblib T
(ecoK)** CKOpOCTh HUPKYJISIIIIU, M*C . 1,0-1
MaccoBast KOHIICHTpALUSL, M 3-1
IInecHeBnIC OtHocHUTeNnbHAs TOBBIIICHHAS BIAXKHOCTD, % 98
rpuob** Temneparypa, "C +29
IIpocTpen cHapsigom
Kauop 23 Mm ¢ be3ockonouHOCTh -
paccTostHug 25 M
4.19. Ilokazarenn HAASKHOCTH OaylIoHa JOJKHBI COOTBETCTBOBATh TPEOOBAHUSIM,
YKa3aHHBIM B
Tabmuue 3:
Tabnuma 3 — [Toka3aTenn HaJIC)KHOCTH OaJllIOHA.
No HaunmeHnoBanue nokazaresnst [ITapoBoit s apudeckuil
HaznaueHHslli pecypc, 4ac, He MEHEe 10 000, c
1 MIPOJITIEHUEM JI0 20 000
30 000
2 Ha3znaueHHsbIil CpoK CcTyObl, JIeT, HE MEHEe 10, c mpoiennem 26
1o 26
3 ["apaHTHITHBINA CPOK CITYXKOBI, CO THS U3TOTOBJICHUS, 10 7
JIET, HE MCHEe
["apanTuitnas HapaOOTKa, CO THS BBOJA B
4 |3KcIUTyaTaluIo B IpezeniaX rapaHTUHHOTO CPOKa, 5000 3500
Jac, HEe MEHee
5 Cpok xpaHeHHsI B 3aBOJICKOH YIIaKOBKE, JIET, HE 5 5
MeHee
6 |Cpenusist HapaOOTKa HAa OTKa3, HE MEHEE 3000 1000
PeMOHT 1 nepeocBUIETEILCTBOBAHUE B TEUCHUE
7 He nognexar
HA3HAYEHHOTO CPOKa CITY>KOBI
8 |PermameHnTHBIC PaOOTHI He mpexycMoTpensl

5 Cpoxnu ucnojnenust u punancuposanuss C4 HUOKTP
ConeprkaHue BBINOJIHAEMBIX paldoOT, MepeueHb JOKYMEHTOB, pa3paldaThIBa€MbIX Ha 3Tamax
CY HUOKTP, cpoku ucnonHeHus U A0rOBOPHAsl LieHa puBeieHbl B KanenaapHoMm miaHe.

6 Ilopsanok BeimostHenns u npuemkn C4 HUOKTP

Hcxonubie qaHHble 715 BBIMOJIHEHUS paboT B paMKax JaHHOTO TEXHUYECKOI0 3aJaHus B
BUJIE OTUETOB M0 NpeamecTBytomuM stanaM BoinonHenuss HUOKTP npenocrasusitoTcs
3akazunkom VMcnomHurento 10 Hadana GaKTHIECKOTO BRIMOJHEHUS padboT McromHuTENeM.

BrimonHeHne u mprueMKa BRIMOTHEHHBIX paboT ocyiecTBisiercs B coorBeTcTBuu ¢ [OCT
15.101-98. McniomHuTE s TIO 3aBEPIICHUH Ka)K0TO Tala MPeACTaBIseT 3aKa3uuKy BMECTE C aKTOM
CHaYu-TIpUEeMKH paboT OTYETHYIO JOKYMEHTAIINIO Ha SJIEKTPOHHOM HOCHUTEIIE.

Cnava u mpreMKa BBITTOJIHEHHBIX Pa0OT OCYIIECTBIISAETCS B OPSAIKE, YCTAHOBICHHOM
JIoroBOpOM U B COOTBETCTBUU C TPEOOBAHUSMHU HACTOSIIETO TEXHUIECKOTO 3aJaHUsI.

7 BHeceHHMe M3MEHEHHMI B TEXHMYECKYI0 IOKYMEHTALMIO
Hacrosiuee TexHruueckoe 3ajaHue MOXKET, IPU HEOOXOIUMOCTH, U3MEHATHCA U YTOUHSThCA
B YCTaHOBJICHHOM IOPSKE IO COIIACOBAHUIO € 3aKa3YMKOM.
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