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Evaluation of Vacuum Brazed WC and Stainless Steel for Oil Sands Plant
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ABSTRACT

Microstructure and tensile strength of the vacuum brazed stainless steel(STS304) and WC-8 %Co were investigated. For

brazing, the BNi-2, 3(A.W.S standard) were used as filler metals. It was found that metallic compounds of W-Ni were observed

at the between WC metrix and brazed layer. Among these filler metals, the BNi-2 showed excellent wettability, but tensile

strength was lower than BNi-3. The fracture of the brazed specimens with BNi-2 was occurred at the between WC metrix and

brazed layer. The fracture of the brazed specimens with BNi-3 was occurred at the between WC metrix and brazed layer, and

between brazed layer and stainless steel.
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Table 1 Characterization of BNi filler metal used in this study.

AWS Chemical composition (wt%) Melting Brazing

classification  Nj Cr B Si Fe C P Mn Cu temperatcure temperatcure
range (C) range (C)

BNi-2 Bal. 7 35 45 3 0.06 0.02 - - 971-99 1010-1177

BNi-3 Bal. - 3 45 - 0.06 0.02 - - 982-1038 1010-1177
debelc Bugtel §714E A gelel sleltiHandy  Eol AAH AL I 4 Slolek BNi-2 24T 59
flo 42009 E51] 20 mmx20 mmx20 mm AOIZO]  HROINE 713 WA 5 glelort Heel 27
STS3049} WC-8 %Co®] HgHol BI2 F 1x10° torre] & 5] Afolo] A3t Zehe W 4 Qgich. F2e 7}
AFE71eA Belo]dS 43 siqih. Heold k= it Yziao] A7) E-egol 2Rl HAsH B
1050 CollAl skl on, dxy AAES 29 13 Aom watEn J38 HFE Hshr] 9l dAAE
o Belolq F 7} RS Agkelo] AW vk F A Aute] o= o] slga Aoz weEn, kel A
@73 (Scanning Electron Microscope)¥ ol #] &4k X gl a7k Abolo] Ao A= 7]5o] Y AR =
Al #°87](Energy—dispersive X—ray spectroscopy)S ©] ¥ HIFe} 7k 2 dE A0l contrast7h H-249)
g3fo] BRxAS PAASIh WAAEE 19 29f Wol  Algmo] AT BNi-3 AHe| Ae|le| Az Uit
ANHE 7H 5 AR S Bl SAsken ddsEe o Afo]o] AHoA = Mol A QI A7) HAjeL thE
0.78 mm/min©2 G190tk WPAH Fol e SEME  AEol AAE AS B 4 slglon], L AARolA
EDXS olgsio] st elo] kEIsIch

Temp

KITECH 5 50K/ mm KITECH

Fig. 3 Cross-sectional SEM photograph of brazed specimen at
1050 C (a) BNi-2, (b) BNi-3
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Fig. 1 Vacuum heat treatment cycle for brazing

Fig. 2 Apparent shape of brazed specimen for tensile test
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Wol BNi—29] Z5/do] BNi—-3 W} 9453 & & 4= QL Fig. 4 EDX line profile of brazed specimen at 1050 C
Qom, HIHo A3 ZollA contrast7} WA o] A4 (a) BNi-2, (b) BNi-3
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Fig. 5 SEM photographs and EDX spectra of brazed
specimen with BNi-2 filler metal at WC side
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Fig. 6 SEM photographs and EDX spectra of brazed specimen
with BNi-2 filler metal at stainless steel matrix
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Fig. 7 SEM photographs and EDX spectra of brazed specimen
with BNi=3 filler metal at WC side
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Fig. 8 SEM photographs and EDX spectra of brazed specimen
with BNi=3 filler metal at stainless steel matrix
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Fig. 9 Strain-stress curves and tensile strength of brazed
specimens obtained by tensile tests
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Fig. 10 BEI photograph and EDX spectra for fracture surface of
brazed specimens with BNi-2 filler metal

Fig. 11 Sem photograph and EDX spectra for fracture surface of
brazed specimens with BNi-3 filler metal
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