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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau remaTuyHHX PyOpHK: 81.35.31

Tema gucepranii:
1. Po3po6ka 6e3kagMieBUX MIPUIIOIB i TEXHOJIOTI IIasiHHSI FIPHUYOA00YBHOTO iHCTPYMEHTY 3 aJIMa3HO-

TBEPAOCIIJIaBHUMU TIJIAaCTUHAMU.

2. Development of cadmium-free brazing filler metals and technology for brazing of mining tools to diamond -
hard alloy plates.

Pedepar:

1. Inceprauis npucssyeHa nIpobsieMi CTBOpEeHHs 6€3KagMieBUX MPUIIOIB HA OCHOBI Ag-Cu-Zn i CTBOPEHHIO
CYy4aCHOTO BMCOKOIIPOIYKTHMBHOTO IIOPOLOPYNHYIOYOTO IHCTPYMEHTY [J151 IIPOXOAKEHHS CBEPJIOBUAH IS
BUJI00YTKY PO3CiSIHOrO MeTaHy. JlocifpkeHo BIIJIMB 0JI0Ba B iHTepBaJli KOHIeHTpalill 3...10 Mac.% Ha CTPYKTYpY,
iHTEepBany NaBJeHHs i XiIMiYHY HEOAHOPIAHICTL criaBy cucteMu Ag-Cu-Zn, BUSHAY€EHA I1JI01A PO3TiKaHHS
[IPUIIOIB HA TBEPIOCIUIABHUX IJIACTMHAX 1 HEPIKaBilo4yoi CTasi, a TaKOX MILHICT NagHUX 3'eAHaHb. BuUBYeHI
0COOJIMBOCTI CTPYKTYpPOYTBOPEHHS i BJIACTUBOCTI CIyIaBiB cuctemu Ag-Cu-Zn-Sn npu jieryBaHHi HikeJo i
Maprasijo. 3arnpoIroHOBaHi CKIaay MPUIIOIB, SIKi 10 3MOYyBaHHI TBEPAMX CIIABIB i HEP)KABIIOUUX CTaJIEN He
[IOCTYINAIOTLCA BIIOMUM KaJIMi€eBMM IIPUIIONAM, Harnipukiag, [ICp-40, asie 3HaYHO iX IepPEBUILYIOTh BiTHOCHO
MilHOCTI nasgHuX 3'enHanb (0o 400...450 MITa). BcranosneHo, 1o najafiil pobuTh CyTTEBUI BILJIMB HA

CTPYKTYpPOYTBOPEHHS i BIaCTUBOCTI CIjIaBiB cuctemu Ag-Cu-Zn-Ni-Mn i npu BMicTi 5 Mac.% minBuiiye MilfHOCHI



BJIACTMBOCTI MasiHuX 3'emHanb 3 250 1o 350 MI1a. Y pesysbTati y3araabHEHHSI KOMILIEKCY BUITPOGYBaHb 3p06JIEHO
BHCHOBOK, 1110 HaWOi/bIll IEPCIIEKTUBHUMU € O6e3KasiMieBi cuctemu npunoiB Ag-Cu-Zn-Sn-Ni-Mn ta Ag-Cu-Zn-Ni-
Mn-Pd. Bysu po3po6JieHi TeXHIYHI YMOBU Ha BUPOOHULTBO NpunoiB cuctemu Ag-Cu-Zn-Ni-Mn-Pd. Otpumasni

IOCJIiIHI napTii BUKOPUCTAHI 11711 BUPOOHULITBA HATyPHUX BUPOOIB.

2. The thesis is dedicated to the problem of development of cadmium-free brazing filler metals based on the Ag-
Cu-Zn system, and state-of-the-art high-productivity rock-cutting tools for drilling of wells to produce diffuse
methane. It was established that palladium exerts a substantial effect on formation of structure and properties of
alloys of the Ag-Cu-Zn-Ni-Mn system, and at a content of 5 wt. % it increases strength properties of the brazed
joints from 250 to 350 MPa. It was concluded on the basis of generalisation of a series of the tests that the most
promising filler metals are those of the Ag-Cu-Zn-Sn-Ni-Mn and Ag-Cu-Zn-Ni-Mn-Pd systems. Specifications
were worked out for manufacture of filler metals of the Ag-Cu-Zn-Ni-Mn-Pd system. The resulting experimental
batches of the filler metals were used to manufacture full-scale products. The up-to-date technology for
manufacture of drill bits by using DHAC and new designs of the domestic drill bits were developed (V.N. Bakul
Institute for Superhard Materials, NASU). Owing to the application of the new technology the headway per bit was
increased from 80-120 to 400-500 m. This is a good result for the said diamond - hard alloy cutters, although it is
much lower than the corresponding indices of foreign analogues. Indices of the headway at a level of foreign
analogues (up to 2000 m) were obtained after changing to foreign diamond - hard alloy cutters and optimisation of
designs of the bits and calibrators.
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