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1. Po3po6ka TexHoJIoTii Ta 0671aIHaHHS 3BapIOBaHHS CTUCHEHHSM Y BaKyyMi aJIMa3HO-TBEPAOCIIJIABHUX IJIACTUH i
Kibopity.

2. Development of technology and the equipment for welding by compression in vacuum diamond-set hard metal
alloy plates cyborite.

Pedepar:

1. Incepraujiiina po60Ta IpUCBSIY€HA BIOCKOHAJIEHHIO TeXHOJIOTrii 3BapioBanHs ctucHeHHsM ATTI, BIIK i ki6opiry 3i
cransamu 40, 40X, 35XT'CA i TBepaum criaBom BKS...BK15 y MTMC y Bakyymi nipu Temneparypax 10 0,5Tmn
3BapIOBAHMX MaTepiajiB; BUBYEHHIO BIJINBY OCHOBHUX I1aPaMETPiB TEXHOJIOTIYHOTO MPOLIECY HA MEXaHIUHY
MILIHICTb 3'€[IHaHHS 117151 Pi3HOPinHUX ciiaBiB i meTanis (BK + ctanp, KHB + cTasnb) 6€3 3aCTOCYBaHHS aKTUBYIOUUX
IIPOKJIAZIOK, a 17151 ofHOpinHux crasis (BK + BK) i3 3acToCcyBaHHSIM aKTUBYIOYMX IPOKJIALIOK, 200 HAMUJIIOBAHUX
azresiiHO-aKTUBHUX ApiB. BUKOHAHMI OPIBHAIBHUI aHAJI3 METOAY NMalKU CPiOGHOBMiCHUMU MIPUMOSIMU TUILY

[1Cp-45 i nudysiiiHOro 3BapOBaHHS CTUCHEHHSIM y BakyyMmi. [lokaszaHi nepesaru Ta HeOJiKY [IUX METOZIB.



Po3po6sieHnii Ta BUTOTOBJIEHUI BaKyyMHUI J1a60PaTOPHUI MPUCTPil, TPOBELEHI €KCIIEPUMEHTAJIbHI JOCTIiI>KEHHS
B HACJIiJKy SIKUX YCTAHOBJIEH] iHTEPBaJIY 3Ha4€Hb BEJIMYMH OCHOBHUX [1APAMETPIB TEXHOJIOTIYHOTO MIPOLIECY
(MUTOMOTO TUCKY, i30T€pMiYHOI BUTPUMKY, CTYII€HS BaKyyMy, TEMII€PaTypy i30T€pMiuHOI BUTPUMKH, €(PEKTUBHICTb
3aCTOCYBaHHS MIPOKJIAZOK i aire3iHO-aKTUBHUX IIOKPUTTIB) Ta iX BIJIMB Ha SKIiCTb i MilIHICTb 3BAPEHOTO 3'€JHAHHS.
3anpoeKToBaHa Ta BUTOTOBJIEHA HOBA HafiliHa KoHCTpyKLiss MTMC i3 TBepaoro crnaBy BKS8, nis sikoi o6uncieni
BEJINYMHY 3yCUJUISL CTUCKY 3aJIE5KHO BiJl JOBKMHHU CTaJI€BOr0 LITOBXa4a AJIsl Pi3HUX TemnepaTyp. MilHicTb
3'eqHaHHs TBephoro ciasy BK15 3i cranmo 40X ¢ BUKOPUCTAHHSM LIbOro MoAyJIst He meH 500 MITa. s
HaZIiHOTO 3'€JHAHHS OOHOPITHUX MaTepiaiB i3 TBepgoro ciasy BK6...BK15 nocinkyBany koMeHcaniiHi
MPOKJIAZIKU 3 Hikesro ToBmuHO Bif 0,1 mo 0,2 MM i3 ogepskaHHsIM MinHOCTI He meHmn 350 MITa. [{ia 3'eqHaHHS
KibopiTy i3 TBepauM ciiaBoM BK15 Ha 110ro NoBepxHIO HANWIIOBAJIM Yy BaKyyMi Iapy akTUBYIOUUX XiMIYHUX
enemeHTiB Ti, Al, Ni Ta Si, OTiM NIpOBOANIIN 3BaPIOBaHHSI CTUCHEHHSIM Ta OTPMMAJIA MAaKCUMAaJIbHY MIilIHICTb
3'enHanHg no 205 MIla. ITpoBeneHi BUpoOHMYi BUTPOOYBaHHS pidasbHOro iHcTpyMeHTy B OITO 3aBony
TeXHOJIOTiYHoro ob61aaHaHHs (M. Mapiynoss), IHM AH Ykpainu (M. Kuis), B3IIM (m. Bposapu), HITO "AzoBmar" (M.
Mapiynoss) niaTBEpAMIN BUCOKY €KCILTyaTaliiiHy HagiiHicTb 3'egHanHs ATTI i BIIK 3i cramito (go 500 MIIa)
METO/IOM 3BAapIOBaHHS CTUCHEHHSIM 3i 30epeskeHHSIM (Pi3nKO-XiMiYHUX BJIACTUBOCTE! anmasy Ta KibopiTy Ha piBHi

MEXaHIYHO 3aKPilJIEHNX IJIACTUH i BUCOKI pi3asibHi BIACTUBOCTI iHCTPYMEHTY.

2. The given work is devoted to perfection of technology of welding by compression DSHMAP, CB and cyborite
with steels 40, 40X, 35XI'CA and the firm alloys VK8...VK15 in MTMC in vacuum at temperatures up to 0,5Tmlt of
connected materials. The studying of influence of key parameters of technological process on mechanical
durability of connection for diverse alloys and metals (VK + steel, CB + steel) without application activating gaskets
and homogeneous alloys (VK + VK) with application activating gaskets or sprayed adhesive-active layers are the
subject of the work too. The comparative analysis of the soldering by the argentiferous solders such as I[1Cp-45 and
diffused welding by compression in vacuum is executed. Advantages and lacks of these methods are shown.
Calculations are made for earlier not investigated parameters of welding compression and diagrams of functional
dependencies of key parameters of welding are made that allowed to choose correctly requirements needed for
laboratory installation. Vacuum laboratory installation was developed and made, experimental researches were
carried out, intervals of values of key parameters of technological process (specific pressure, isothermal exposure,
degree of vacuum, temperature of isothermal exposure) and their influence on quality and durability of welded
connection were established. Also, the assessment of efficiency of application of gaskets and adhesive-active
coverings was performed. Researches of mechanical properties (strength on a cut) welded connections of the firm
alloys VK8...VK15 with steel 40X and 35XI"CA were executed; statistical processing of the received results was
carried out. New reliable design MTMC made from the firm alloy VK8 was designed and made and values of effort
of compression were calculated for it depending on length of a steel pusher for various temperatures. Durability of
connection of firm alloy VK15 with steel 40X with use of this module is not less than 500 MPa. For studying
reliability of connection of homogeneous materials from the firm alloys VK6-VK15 compensative gaskets from
nickel of thickness from 0,1 up to 0,2 mm. were investigated and durability was achieved not less than 350 MPa.
For connection of cyborite with the firm alloy VK15, its surface was sprayed in vacuum by layers activate chemical
elements of Ti, Al, Ni and Si, then welding by compression was carried out with getting the maximal durability of
connection up to 205 MPa. The industrial tests of the cutting tool which were carried out in OITO a factory of the
process equipment (Mariupol), ISM AS Ukraine (Kiev), B3IIM (Brovary), HT1IO "Azovmach" (Mariupol) have
confirmed high operational reliability of connection DSHMAP and CB with steel (up to 500 MPa) by the method of
welding by compression and preservation of physical and chemical properties of diamond and cyborite at a level of
mechanically fixed plates and high cutting properties of the tool.
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