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Abstract

The study was carried out to examine in more detail metallurgical and mechanical properties of
brazed joints of diamond cutting wheel. In this work, shank(mild steel) and sintered bronze-base
tips were brazed with three different filler materials(W-40, BAgl and BAg3S). The machine used
in this work was a high frequency induction brazing equipment. The joint thickness, porosities and
microstructure of brazed joints with brazing variables(brazing temperature, holding time) were
evaluated with OLM, SEM, EDS and XRD. Bending(torque) test was also performed to evaluate
strength of brazed joints. Further wetting test was performed in a vacuum furnace in order to
evaluate the wettability of filler metals on base metals(shank and tips). The brazing temperature
had a strong influence on the joint strength and the optimum brazing temperature range was
about 700~8507C for the bronze/steel combinations. The strength of the brazed joint was found to
be influenced by the three factors: degree of reaction region, porosity content, joint thickness. The
reaction region was formed in the bronze-base tip adjacent to the joint. The reaction region
resulted in a bad influence on the strength due to the formation of CussSn, CuZn., #(CuZn) and
CdAg, etc. Porosities increased as brazing variables(brazing temperature, holding time) increased,
and the brazed joints with porosities of less than about 3-5% had an optimum strength for the
bronze-base tip.
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Table 1. Chemical composition of test samples

7 4 A B (wt%)
3} C Si Mn P S Cr Mo Cu Fe
Shank -
244 1035] 026|068 | 0.01 0005|095 0.21] 0.12 balanced
Tip Bronze base 75% Cu, 13% Sn, 12% Co
R 3 x4 2= ()
712 | Ag Cu Zn cd A7E ke g I
Fill
B Iagl| 45 | 15 | 16 | 24 605 620
metal
W-40| 40 19 21 20 595 630
BAg3S| 48 15.5 | 16.5 14 |2Ni, 4Mn 610 660
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Table 2. Brazing conditions
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Fig. 8 SEM micrograph and elemental mapping images of brazed joint(Bronze/W-40)
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Table 3. Chemical compsition of all phases in reaction region
] . Chemical composition(%)
Filler metal | Region
Ag Cu Cd Zn Mn Ni Sn Co
a 55.1 | 3.9 | 35.9 3.0 - - 2 .
W-40 b 1.7 | 75.0 | 0.5 | 14.1 - - 6.0 2.7
c 1.4 0.1 04 - - 05| 976
a 43.1 1207 | 247 | 2.9 - - 8.1 0.5
b 1.5 |60.1] 1.3 6.4 - - 268 4.0
Bagl ¢ 26 | 740 | 09 |127| - | - | 716 ] 22
d 5.7 | 26.7| 34 2.7 - - 9.7 | 51.9
a 656 | 5.5 | 21.7 | 4.3 0.3 2.3 0.3
b 19.2 | 43.7 | 6.3 114 1 05 0.1 182 0.6
BAg3S c 32 |611] 02 |203| 24 | 61| 31| 36
d 0.4 1.7 0.1 0.1 0.2 04 | 97.3
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