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This studydemonstrates the diffusion bonding process between a tungsten

Received 25  May 2013 carbide shank (K30) and tungsten carbide (DX5) for micro WC-PCD tool
Revised 8  July 2013 fabrication. A type of nickel alloy was used as the filler metalto improve
Accepted 24 September 2013 the bondability between K30 and DX5. The bonding pressure, time, and
surrounding conditions were kept constant. In particular, the normal pressure
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diffusion bonding.
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Fig. 1 Mechanism of transient liquid diffusion bonding
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Fig. 2 Diffusion bonding workpiece: micro PCD-WC (left)
composite and WC shank (right)

Table 1 Chemical compositions of material and workpiece
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Table 2 Experimental conditions fordiffusion bonding

Pressure Time H. T. time Atmosphere
(MPa) (s) (s) (Torr)
2.2. 7,200 18,000 510°
Temp. (K) 1,170 1,220 1,370 1,770
H. T. temp. (K) 1,120 1,120 1,220 1,320
12000 ‘ ; .
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Fig. 3 Allowable pressure on tungsten carbide shank according
todiameter and length dimensions
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Fig. 4 Temperature variation during diffusion bonding progress
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Fig. 5 Schematic diagram of the experimental set-up for diffusion

bonding
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Fig. 6 The vacuum hot press for micro WC-PCD tool diffusion
bonding
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Fig. 7 (A-D) SEM (scanning electron microscopy) and (a-d)
optical microscopy images of the bonded joint for
various bonding temperatures: (A, a) 1,170 K, (B, b)
1,220 K, (C, ¢) 1,370 K, and (D, d) 1,770 K
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