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Abstract

In this study, BNi-2 nickel-based filler has been used for accomplishing the vacuum brazing and
heat treatment of the tool steel and tungsten carbide brazed punch. The tool steels include AISI S7
shock resisting tool steel and JIS SKD61 hot work die steel. Co content of the tungsten carbide has
two kinds. The heat treatment conditions were set to complete the tool steel tempering and brazing in
one furnace. The brazing were designed at 1020°C and 1050°C for 5 to 15 minutes respectively. After
brazing, the brazed specimen were decrease to 940°C and 2 kg/cm? N2 gas was used to quench.
Structural analysis includes OM, SEM, EPMA, and hardness, Shear test and strength are also
evaluated. The research results show that S7 specimen is quenched by N> gas at a temperature of
1050°C in vacuum furnace for 5-10 minutes, and the hardness of tempering at 300°C for 1 hour can
reach 56.5HRC. The microstructure of the filler layer and tool steel can be seen the good metallurgical
bonding reaction. The brazed specimen was placed in a self-made shearing die and tested by universal
testing machine for shear strength. The results show that the higher brazing time and the higher Co
element content of the tungsten carbide, it caused the higher shear strength (>360MPa). Impact value
of S7 specimens of 7mm diameter at 1020°C for 10 minutes is 142J. The impact value are decreased
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to 15J when the brazing time was 15 minutes. It means that S7 tool steel is still tough at high hardness.
The vacuum brazed punch KG5, ST7 tungsten carbide was subjected to a wear test at a load of 92N,
and the weight loss after 10,000 revolution was less than 1mg. In this study, tungsten carbide and tool
steel were successfully vacuum brazed and heat treaded. The bonding strength increased from
228MPa to 447MPa with the increasing of brazing time and the higher Co element content of the
tungsten carbide.
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Hardness of S7 tool specimen brazed at 1020°C (HRC)

Brazing Time (min) Received Quenched Tempered 300°C
19 59.5 56.5
10 19 59 55.5
15 19 59 55
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Hardness of S7 tool specimen brazed at 1050°C (HRC)

Brazing Time (min) Received Quenched Tempered 300°C
19 60 56
10 19 59.5 55
15 19 59 54.5
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