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Characteristics of the Powder Type Ag System Insert Metals
Made by Ball Milling Method and Brazed Joints
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Abstract

Powder type Ag system insert metals were manufactured by ball milling process. The variables of milling process
such as milling media, revolution speed and powder/ball weight ratio were constant except the milling time. The
milling times were selected for 24, 48 and 72 hours. The insert metals made by milling proccss were evaluated by
performing scanning electron microscope, x-ray and DSC(differential scanning calorimetry) analysis, and further in
terms of wettability test. The selected mscrt metals that have the good characteristics compared to commercial insert
metals were applied to make the brazed joints of the steel/steel and the steel/WC superhard particles. The
characterizations of those brazed joints were also conducted by microstructural observations, shear tensile tests and
microhardness measurements. The results indicated that milling time of 48 hours lor making powder type insert metals
was the best condition showing the small amount of oxides residue, low wetting angle and stable microstructurc. The
brazed joints that applied the 48 hours milled insert metal were very sound condition indicating the shear tensile value
of 2.29x102 MPa and the microhardness of 138VHN. Further, the amount of the porosity was appeared to be lower
than that of the commercial insert metals.
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Table 1 Chemical compositions of insert metals

Symbol| Ag | Cu | Zn | Cd |Others| Remarks
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Table 2 Milling conditions for inscrt metals

Milling receptacle

glass bottle (@60mm)

Milling media

zirconia ball ((47mm)

Revolution speed 100rpm
Milling time 24 48 ,72h
Powder/ball weight 1:2
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Table 3 Solidus/liquidus temperature range of the insert metals measured by DSC
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Table 4 Wetting angles of the insert metals

Types of Milling Wetting
insert metals conditions(hr) Angle
MB-1 24 32
48 24
72 24
Manufactured
MB-2 24 25
48 13
72 16
I OB-1 19
Commercial |- CB 2 3

Fig. 7 Cross scelion view of the wetting specimen
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Table 5 Microhardness values of the insert metals

Types of insert, Average microhardnoess
metlals values(VHN)
M13-1 138
MB-2 98
CB-1 136

OB 2 102
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