& A128 A435(1992. 8) R

~317—

By

am X

HEL IO ISTRRTNRR LG

Diamond Wheel & Cu—Sn 7]%]¢] $-gl g2} mlxj&=
E Aol #3k A

L

A 0N M " AnE " oEe

A Study on Properties of Cu—Sn Matrix Used in
5 Diamond Wheel for Grinding Glass
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Abstract

Diamond is the hardest material known to humans, also possesses the highest thermal
conductivity and a very low thermal expansion coefficient. Therefore, these properties of
diamond make them logical choices for many difficult grinding application

Bonding material is a very important factor to performance of a grinding wheel. Grinding
glass constitutes one of the major application areas of diamond grinding wheels, and Cu—
Sn tin bronze matrix is widely used as a metal bond of diamond wheel in grinding glass but

these studies are rarely reported.

The bronze test pieces excluding diamond are sintered by the method of hot sizing re-
spectively at 600°C, 650°C, 700°C, with a composition(Cu—10wt%Sn) on « phase and two
compositions (Cu—20wt%Sn and Cu—23wt%Sn) on a+8 phase. |

The rupture strength of Cu—10wt%Sn is highest. The bronze bonded diamond wheels are
manufactured by same conditions as the bronze test pieces.

The results of grinding ratio of wheels are highest in case of Cu—10wt%Sn bonded wheel
sintered at 650°C and grinding power is highest in same composition sintered at 700°C
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Fig. 1. Dimension of specimen mold for mech-
anical testing

Table 1. Chemical composition of wheel

» diamond | Cu Sn | sintering temp.
composition |ty | (g) | (g) (°C)
600
Cu-10wt%Sn 60.3 | 6.7 650
700
8.9 600
Cu-20wt%Sn (Conc.é%)) 53.6 | 134 620
700
600
Cu-23wt%Sn 5.0 | 15.4 650
700
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Fig. 2. Dimesion of diamond wheel
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Photo 1. Microstructure of Cu—10wt%Sn sintered at a) 600°C b) 650°C c¢) 700°C
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Photo 2. Microstructure of Cu—20wt%Sn sintered at a) 600°C b) 650°C ¢) 700°C
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Photo 3. Microstructure of Cu—23wt%Sn sintered at a) 600°C b) 650°C ¢) 700°C
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Fig. 3. Density of tin bronze alloy to the com
position and temperature
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