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Table 1 Physical and mechanical properties of tested materials
. 0. D
Material v ) %oz £ > Bs
/10 °K ! / MPa / GPa (%) / MPa
Zr0, 2953 11 240 300
40Cr 1673 14. 4 402 200 21.5
4J33 1723 8.34 310 180 30
Ni 1728 13.3 148 210 47
Ti 1665 10 100 114 72
Cu 1356 17 60 124 48
Ag66Cu30Ti4 1083 20. 27 74
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Table 2 Composition of 4J33 and 40Cr steel ( %7)

M aternal C Si Mn Cr Ni Co Fe
4]33 <0.05 <0.03 <0.4 32.5~34.0 13.6~14. 8 Remains
40Cr 0.42 0.42 0. 65 1.0 Remains
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Fig. 1 Interface reaction layer between Ag66Cu30Ti4and ZrO,
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Table 3 Joint strength of ZrO,/40Cr before and after insertting buffer layer
Buffer Thickness/ mm Joint strength/ M P,
Ni 0.3 0
4J33 0.3 17
Ti 0.3 70
Cu 0.3 145
2(a)  Z10,/40Cr . 40Cr ,
s ZrO2 ) 7102 ,
) ) ) 70,  40Cr ,
) 2(b)  ZrO,/Ni/40Cr
7102/ Ni ) Ag—Cu ) Ni
» Ni , Ni Ni
Ti. Cu , Cu—Ni—Ti . (
Ag). Ti ) 710, ) ,
710, s Ni  ZrO; ) 2(¢)  Zr0,/4J33/40Cr
Zr02/4)33 ) , ,
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Fig. 2 Joint microstructure of Zr0O,/40Cr without and with buffers
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Fig. 3 Thickness of buffer vs. joint strength
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Effect of Chemical Composition and Thickness
of Buffer on Brazing Joint Strength

Huang Xiaoli
(Information Engineering College Beijing)

Lin Shi, XiaoJimei
(University of Science and Technology Beijing )

Abstract ZrO> and 40Cr steel were brazed by insertting buffer Ni.4J33. Ti and Cu separately. The
chemical composition of 4J33 and Ni would damage the wetting property of the brazing alloy to ceram -
ic; and affect the interface reaction betw een the active solder and Z102, so Zr02/40Cr steel can not be
bonded. Cu and Ti would not affect the wetting ability of AgesCu3z0Ti4, and release the residual stress,
so the high joining strength can be obtained.

Key words braze joining, Z102, 40Cr steel, buffer, chemical composition
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