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Effect of Kind of Lubricants on Press Forming Ability
of Galvannealed Steel Sheets
Sakae SONODA and Yasuo OKUMURA
Synopsis :

Effect of kind of lubricants on press forming ability of galvannealed steel sheets, which is susceptible to
powdering, was investigated by cylindrical shell draw test, drawbead test and Bowden’s friction test.

The lubricity was found highest in the case of using phosphate coating + soap, followed by press
lubricants, solid lubricants, resin and rust preventive oil in this order.

The correlation coefficients between the results obtained by each test were found to be relatively high
and the influence of powdering on lubricity was not observed.
Key words : lubrication ; press forming ; lubricant ; evaluation powdering ; galvannealed steel sheets.
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Table 1. Kind and property of lubricants.

Sample Viscosity (40°C) Lubricants and additives
No. 1 Rust preventive oil A 12 ¢St
No. 2 Rust preventive oil B 17 ¢St Sulfur extreme-pressure additive
No. 3 Press oil A 100 ¢St
No. 4 Press oil B 80 ¢St Phosphoric ester
No. 5 Press oil C 40 ¢St Ester+ Sulfur extreme-pressure additive
No. 6 Wax 7 ¢St Ester
No. 7 Resin — Acrylic resin
No. 8 Solid lubricating film A — Graphite oil
No. 9 Solid lubricating film B — Molybdenum disulfide powder
No. 10 Phosphate film A — Phosphate film+ Soap
No. 11 Phosphate film B — Phosphate film+ Rust preventive oil A

Table 2. Phosphating condition.

Process Chemicals Concentration Temperature Time Method
Degreasing FC-1.4480 18 g/l 40°C 2 min Spray
Water rinsing Tap water RT 20s Spray
Surface conditioning PL-ZTH 1.4g/1 RT 20s Spray
Phosphating PB-1.3080 Total acid 23pt 43°C 2 min Dip

Free acid 1pt
Accelerator 3pt
Water rinsing Tap water RT 20s Spray
D. L. water rinsing Deionized water RT 20s Spray
Drying Heated air oven 100°C 5 min
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Fig. 1. Schematic drawing of cylindrical shell
draw tester.
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Fig. 2. Schematic drawing of drawbead tester.
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Fig. 3. Schematic drawing of bowden's friction
tester.
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Fig. 4. Results of cylindrical shell

0 1 draw test with various lubricants.

Table 3. Results of powdering condition with
various tests.

Cylindrical shell draw test
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No. 11 O o X
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Fig. 5. Results of cylindrical shell draw test with
different coating weight of press oil and wax.
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Fig. 8. Results of coefficient of friction with
various lubricants.
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Fig. 10. Relation between drawbead test and

Bowden’s friction test.
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Fig. 11. Relation between cylindrcal shell draw
test and Bowden’s friction test.
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