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Abstract: To solve the problem of insufficient brazing joint strength caused by the physical property differences between
40Cr steel and YG8C cemented carbide, induction brazing technology was adopted, using Cu58ZnMn alloy as the brazing
filler metal, and the effects of brazing temperature on the wettability of the filler metal, the microstructure of the joint, the el-
ement diffusion behavior, and the shear strength were systematically studied. The results show that Cu5S8ZnMn filler metal
has excellent wettability for both base materials (maximum wetting angle <10°), and the wettability improves significantly
with the increase of temperature; the increase of brazing temperature can promote element diffusion and solid solution for-
mation, and a continuous diffusion band is formed at both sides of the interface above 940°C, in which the diffusion of Co el-
ement across the brazing layer and the formation of Fe-Co solid solution are the key to strengthening the joint; the shear
strength of the joint increases first and then decreases with the increase of temperature, reaching the maximum value of 342
MPa at 960 °C, and too high temperature (980 °C) will cause the appearance of Widmanstitten structure on the 40Cr side,
leading to a sharp drop in strength. This study reveals the correlation mechanism of "wettability-diffusion behavior-
microstructure strength" under temperature control, determines the optimal brazing process parameters, and provides theo-
retical basis and technical reference for high-strength brazing connection of dissimilar materials.

Keywords: induction brazing; 40Cr steel; YG8C cemented carbide; CuS8ZnMn filler metal; temperature control; joint

strength

S| A& R, FDAR , T L % . 40Cr 4N YGSC il i A 44T X T 20F5 [T 1. B dsbL, 2025, 55(8) : 83-89.
Citation: CHEN Ruibo, HAO Qingle, YANG Lei, et al. Research on Brazing Process of 40Cr Steel and YG8C Hard Alloy[J]. Electric Welding Ma-
chine, 2025, 55(8): 83-89.

WimEEA: 2025-02-13 &E BHA: 2025-05-30
HEL2WB: Sy A AT TR H 4 AH 26
TEEEN: EO981—), 5 Wit m R TR, FZNEA R ARSI, E-mail:465238660@qq.com.



84 @i2ig\

2025 4F:

40Cr &t i I A &R S5 F B, FH T il i
TR A7 AR A R SRR T AR R A HLAR A,
HE T Hl s TRJTEEMAR . YG8CH H T T
Bili e G T S R S SR DT TR T
CUEBAE o R J5T A 4 B i A L 490 2k 2 A6 dfe o o HL e
PLRIVER RS JEARE 22k # 40Cr M1E Ry 5k
A, YGRC R [t A & M SR DI BB 7 AL, W2 25
A LR IE BRI EHILE

ET R 40Cr & 4805 YGSC Bl i & 4 1 51
BEHARZ —  HH W T A KGR L
AR AR RN ET IR A o SR B T 2SR
A 2 (AN R s o AR A 1) 558 R 1 5 g ik
JEAS ARSI, 29 1 A ORHE TR0 H
HR AT SR AR IR AR TR AT AR T2, 5 H
Cu58ZnMn T BHA 5 , B 7ES2 8 40Cr/YGSC 5 i b1
ALY R B . A0 H bR R A AR A AT AR
TESEOGRHITE  IRA IR TR IR Xk T &R
POHL BB T AR R I R AL, AR
JEARAT AE Ik 25 P H 2 3 5 U5 B 1) de DAL J 0L AT A7
TREEE

1 RS

1.1 KRR

G H 40Cr & & 451040 5 YG8C ff it & 4>
VERET IR BEM, oAb 22 i 3 an 3 1 AR 2 R
40Cr B £ V1] in T3¢ 10 mmx10 mmx40 mm 4 J5
2%, YGSC il it & 4 £ Y1 E) 0 T4 10 mmx10 mmx
10 mm B 58, 40Cr #X K Y G8C i Jii 45 45 Bl A AL
T AT 38 5 0 B TR 7 A B < B S R 8% H BR R
TH Ve bR AL, SR 5 /K I 201 1 75
RS Bl DY RS Ve L BR R 5 9, OB AL XL T
GE

F1 40CriLERSD (RESTE, %)

Table 1 Chemical Composition of 40Cr (wt. %)

C Si Mn Cr P S Fe
0.39 0.28 0.58 1.02 0.021 0.026 AE
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Table 2 Chemical Composition of YG8C (wt. %)
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Table 3 Chemical Composition of CuS8ZnMn (wt. %)
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Fig. 2 Brazing heating curve
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Fig.3 Induction power supply and coil
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Fig. 4 Brazing Sample
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Fig.5 Shear strength measurement
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Table 4 Wetting angles of YG8C and 40Cr with brazing materials at

different temperatures

L PC IERA/(°) (40Cr) TERA/(°) (YGSC)
920 4 10
940 3 8
960 3 6
980 2 5
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Fig. 7 Different brazing temperatures correspond to different microstructures
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Fig. 8 Scanning of brazing lines at different brazing temperatures
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Tab. 5 Diffusion interval of brazing interface

EFHRIE  YGBC-CuS8ZnMn Fifi/um  CuS8ZnMn-40Cr Fifii/um
/°C w Cu.Zn Cu.Zn Fe
920 3.0 8.7 2.9 10.9
940 3.4 12.4 3.4 13.8
960 3.7 31 4.8 17.9
980 5.5 43 8.9 24.7
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Fig. 9 Influence of brazing temperature on the shear strength of joints
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Table 6 The influence of brazing temperature on joint performance

S BEREEPC  BiYIRE/MPa [ mEA

1 920 216 YG8C-Cu58ZnMn Fifi
2 940 305 Ir7EAT 4%

3 960 342 KT 7EAT 4%

4 980 328 Cu58ZnMn-40Cr # 1fif
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