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Properties of Silica-base Lubricant Film Coated Galvannealed Steel Sheets for Automotive Use

Hiroaki NAKANO, Jiro IWAYA and Masatoshi Iwal

Synopsis : The effect of a silica-base lubricant film on sliding property and spot weldability of galvannealed steel sheet was investigated by using hat

channel drawing with bead and electrode tip life under the SiO, coating weight of 10-100 mg/m? in the silica-base lubricant film. ( 1 ) Slid-

ing property is improved largely by coating the silica-base film of 10-20 mg/m? as SiO, on the galvannealed steel sheet. The reason seems to

be that the direct contact between galvannealed coating layer and die is prevented by coating silica-base film, then the adhesion at interface

between the coating layer and the die is prevented, which decreases the true contact area between the coating layer and die, and consequently

improves the sliding property. ( 2 ) The spot weldability evaluated by electrode tip life is improved largely by coating silica-base film, be-

cause protective layer which is composed of SiO, and Fe-Zn alloy is formed on the surface of the electrode tip. ( 3 ) The silica-base lubricant

film has no effect on phosphatability.
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Table 1. Mechanical properties of tested materials.

YP (MPa) TS (MPa) El (%) r

144 311 46.0 1.85

SERL 1010 H2 HA2 6 11 42 H 12 H2HE (Received on Oct. 2, 1998; Accepted on Feb. 12, 1999)
x  (BR) P E BRI | BL$EFT (Kakogawa Works, Kobe Steel, Ltd., 22221 lkeda Onoe-cho Kakogawa 675-0023)
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Fig. 1. Condition of U-bending.
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Fig. 2. Effect of silica-base coating weight on coefficient

of friction of GA.
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Fig. 3. Effect of silica-base coating weight on punch force

of GA.
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{a) without silica-base coating
(b) with silica-base coating(Si0;;40mg/m?*)

Fig. 4. SEM image of rubbed surface by press forming.
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Fig. 5. Optical microscopy image of rubbed surface by
press forming.
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Fig. 6. Effect of silica-base coating on contact arca be-
tween die and galvannealed coating layer. (Ra: 0.95
before press forming)
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Fig. 7. GDS analysis of silica-base film coated GA before
and after press forming. (SiO,; 40 mg/m’)
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(d) Si image after press forming

Fig. 8. EPMA image of silica-base film coated GA before
and after press forming. (SiO,; 40 mg/m?)
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Fig. 9. Effect of silica-base lubricant addition in rust pre-
ventive oil on punch force of GA. (SiO,; 2.7 wt%
in oil)
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Fig. 10. Schematic drawing of effect of silica-base coating
on sliding property of GA.
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Fig. 11. Effect of silica-base coating on electrode life of
GA.

(a) without silica-base coating 20 um
(b) with silica-base coating(Si0;;40mg/m*)

Fig. 12. EPMA image of cross section of electrode tip

at the end of electrode life. (8,; Zn-9~11%Fe, 7;
Zn-36%Cu)
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Fig. 13. Effect of silica-base coating on welding resistance
of GA.
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Fig. 14. Effect of silica-base coating on morphology of
phosphate crystal.
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