[2008—-03—-FC-005]

TEX Mela A= XMX|IE
Fo|zo A AH|Ql2|AZ0| HVOF
A=l AISI316-WC ZEIS

goiz*

HVOF Thermal Sprayed AISI316-WC Coating Layer on
Stainless Steel for PEMFC Bipolar Plate

Dae—Geun Nam®*

VLRI (=I0 @ Stainless steels have been widely considered as metallic bipolar plates, due to their passive surface film, which

is good for corrosion resistance. However, the high resistivity of the passive film increases interfacial contact resistance between
the bipolar plates and the electrodes. Stainless steels thermal spray coated with a mixture of tungsten carbide and stainless
steel powders showed that the coated layer safely combined with the matrix but they suffered many internal defects including
voids and cracks. Many cracks were formed in the coated layer and the interface of the matrix and the coated layer during
the rolling process. The coated and rolled stainless steels showed lower interfacial contact resistance and corrosion resistance

than bare stainless steel because of low resistivity of tungsten carbide and numerous defects, which caused crevice corrosion,
in the coated layer.
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Fig. 1 Schematic diagram of HVOF thermal spray.

Table 1. HVOF thermal spray conditions

Fuel flow rate SLPM 62

Oxygen flow rate SLPM 32
Air flow rate SLPM 45
Carrier gas flow rate SLPM 27
Powder feed rate g/min 30
Spray distance mm 250
Gun travel speed mm/sec 200




Fig. 2 Shape of coating powders, (a) AISI316 (b) WC (c) mixture of AISI316 and WC.
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Fig. 3 EDS analysis of mixed AlSI316 and WC powders.
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Fig. 4 Cross sectional images of coating layer for coating thickness (a), (b) 14um and (c), (d) 56.n.
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Fig. 5 Interfacial contact resistance of HVOF coated stainless
steel.
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Fig. 6 Potentiodynamic curves for HVOF coated stainless steels
in 1M H,SO, + 2ppm F at 80%C.
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