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The Joints of WC-based Cemented Carbide and Austenitic Stainless Steel
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Abstract
In this study, the researchers measured the effect of bonding condition in diffusion bonds between pure tungsten or

WC-based cemented carbide and austenitic stainless steel. The diffusion tests were performed under temperature

ranging from 1073 to 1373 K and time 3 ks in a vacuum of 8 mPa. Results obtained are summarized as follows;

1) In the case of tungsten joint, the diffusion layers formed on the tungsten side of bond zone. The joint strength was

found to be depended on the bonding temperature and the maximum joint strength of 180 MPa were obtain at 1023 and

1073 K after which tensile fractured occurred in tungsten base metal, resulting in a decrease in joint strength as the

bonding temperature increased.

2) In case of joint of WC-based cemented carbide, the joint strength of two type of the WC-based cemented carbide

increased with the bonding temperature. The maximum value 180 MPa was obtained at the bonding temperature of

1273 K, which was almost the same as that of the tungsten metal.
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Fig. 1 Schematic diagrams of nozzle protector of water-jet
cutting machine
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Fig. 5 Relation between joint strength and bonging
temperature of W/SUS 304 joint
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Effect of a Surface—Active Agent and PEEK Resin Coating on Nucleate Boiling
Heat Transfer and its Secular Change in Water and Ammonia

Toshiaki INOUE*, Hikaru KURODA™ and Tetsurou MAZURU*

Nucleate pool boiling heat transfer coefficients have been measured when a surface - active agent was added into
water. Those have been measured on a heated wire that PEEK (Poly Ether -Ether -Keton) resin was coated in ammonia.
The experiment has been carried out using a thermosyphon with a plain heated surface and a pool boiling vessel with a
heated fine wire. The effect of the surface - active agent and PEEK resin coating on the nucleate boiling heat transfer
coefficient and time variation of the nucleate boiling heat transfer coefficient were investigated experimentally for the
surfactant concentration, Cs=0 and 1000 ppm. The result shows that the nucleate boiling heat transfer coefficient never
changes for more than a month in pure water and in ammonia with the heated wire coated by PEEK resin. On the other
hand, the boiling heat transfer coefficient decreases gradually till the end of operation in water with the surfactant.

Key Words : Nucleate Boiling, Heat Transfer, Surface-Active Agent, Secular Change, PEEK Resin Coating
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Fig4 Effect of the surfactant on nucleate boiling heat transfer in water for a
long period (q=100 kW/mi, P=0.1 MPa)
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Figb Effect of PEEK resin coating on nucleate boiling heat transfer in ammonia
for a long period (q=1000 kW/m, P=04 MPa)
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