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Table 1 Composition of 35Cr-Mo steel (w/%)

C Cr Mo Si Mn Fe
0.35 1 0.2 0.2 0.5 Bal.
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Table 2 Composition and melting ranges of filler metals

(/%)
Grade Ag Cu Zn Mn Ni rgﬂneégﬂg
BAg50Cuzn 548 315 13.7 - 0 690~775
BAg50CuZnNi  49.3 244 237 - 27 672~750
BAg49CuzZnMnNi 51.1 16.2 243 3.7 4.7 687~710
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Fig.1  Schematic diagram of brazing apparatus (a, b) and
specimens (c, d) of brazed joints: (a, c¢) ultrasonic
assisted brazing and (b, d) high-frequency induction
brazing
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Fig.2 SEM image (a~c) and EDS element line scanning (d~f) of joints brazed by filler metals with different Ni contents: (a, d) 0%,

(b, €) 2.7%, and (c, f) 4.7%

F3 B2 hELEXIGEEESITER
Table 3 EDS analysis of local areas of joints in Fig.2 («/%)

Area Ag Cu Zn Mn W Co Ni Fe
1 84.21 6.41 9.38 — — — — —
2 12.21 70.44 17.35 — — — — —
3 76.07 7.83 16.10 — — — — —
4 8.20 55.16 27.06 — 1.01 0.48 6.46 1.32
5 44.39 12.68 15.85 291 12.72 2.56 4,71 4.18
6 — 32.82 34.01 7.33 — 2.27 21.32 2.25
400
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MBI T, 48P O i) a-Cu [ AR B 4 A K AE XL Fig.3 Shear strength of joints brazed by filler metal with 4.7%

Ni at different brazing temperatures
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Fig.4 SEM images (a~c) of joints brazed by filler meal with 4.7% Ni and corresponding EDS element line scanning (d~f) of the

Co-depleted zone in hard alloy side at different brazing temperatures: (a, d) 730 ‘C, (b, e) 780 C, and (c, f) 830 C
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Table 4 EDS analysis of local areas of joints in Fig.4 (w/%)

Area  Ag Cu Zn Mn Ni W Co Fe
1 5274 2145 23.05 276 —_ = = —
2 292 3403 3482 6.08 2216 — — —
3 7178 7.61 1869 192 - - =
4 — 30.44 3335 1048 2573 — — —
5 7422 759 18.19 — - - =
6 — 20.98 2787 461 3321 5.5 7.83
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Fig.5 Microstructure of joint brazed with ultrasound time of 30 s (a), brazing seam center (b), hard alloy side interface (c), and steel

side interface (d); (e, ) the corresponding EDS element line scanning of the joint and the Co-depleted zone
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Effect of Element Ni Diffusion on Microstructure and Mechanical Properties of Brazed
Joints of Cemented Carbide and Steel

Li Yuanxing, Zhang Xiaoshan, Zhu Zongtao, He Yongpan, Han Dengquan, Chen Hui
(Southwest Jiaotong University, Chengdu 610031, China)

Abstract: YG15 cemented carbides and 35CrMo steel were brazed by Ag-based filler metal with different contents of element Ni. The
effect of the Ni content, brazing temperature and ultrasonic vibration on the microstructure and mechanical properties of the joints was
investigated. Results show that continuous a-Cu solution layers can be obtained by increasing the Ni content, and the shear strength peak is
295 MPa with the 4.7 wt% Ni filler metal at the brazing temperature of 800 <C. The brazing temperature influences the depleted zone width
of element Co of joints through the impact on the diffusion of element Ni. The minimum of the depleted zone width of element Co is
observed in the joints at the brazing temperature of 730 <C, and the shear strength of the joint reaches maximum 350 MPa. The brazing
process with ultrasonic vibration can enlarge the width of the depleted zone of element Co of the joints, decrease the content of eutectic
structure, and drive the migration of WC particles into bonds. The maximum shear strength 371 MPa of the joints with 17.5 um wide
depleted zone of element Co is obtained with ultrasonic brazing for 30 s, which is increased by 6% compared with that without ultrasound.

Key words: brazing; cemented carbides; Ag-based filler metal; diffusion; ultrasound
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