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Effect of Paint Film Factors on Press Forming of Zinc-rich

Primer Painted Steel Sheet

Sachio MATSUO, Toshiaki SHIOTA, Minoru INISHIHARA,

Yutaka HAYASHI and Tadashi SAKANE

Synopsis :

A zinc-rich primer painted steel sheet for automobile body has much zinc powder in paint film for the
purpose of doing spot welding. A paint film which has a large quantity of pigment is brittle and susceptible
to flaking by press forming, and its corrosion resistance becomes poor. Some paint film factors influencing

its flaking by press forming were studied.

(1) By the addition of lubricant (ex. MoS,) to paint film, the flaking of the paint film is reduced. The
effect of the lubricant addition is due to the reduction of the friction coefficient of paint film. As an other
effect the lubricant is coated on the die, and good lubrication appears.

(2) Generally, zinc powder content of zinc—rich primer paint film is about 90 wt%. By decreasing
zinc powder content of paint film, the flaking of paint film is reduced. As the paint film becomes thicker,
the shear stress on it decreases and flaking of the paint film is reduced.

(3) The flaking of paint film on electroplated Ni—Zn alloy steel sheet is less than that on cold rolled one.
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Fig. 1. Schematic structure of zinc-rich primer
painted steel sheet.
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Fig. 2. Process of zinc-rich primer
painted steel sheet.
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Fig. 3. Tool shape of cylindrical drawing and

test condition.
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‘Fig. 4. Tool shape of hat channel drawing with
beads and test condition.
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Fig. 5. Relationship between flaking weight and
evaluation code.
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Fig. 6. Modified Bauden test method.
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Fig. 7. Measurement of friction coeflicient by
modified Bauden test.

Table 1. Effect of lubricant in zinc-rich primer
on flaking by press forming of painted steel sheet.

Hat channel drawing | Cylindrical drawing
with beads test test

Emery paper No. Emery paper No.

60 | 120 240 | 60 120 | 240
No addition 3.5 | 38.54 5 1 1 1
Including |_% 2% 4 5 5 3-4| 34| 45
MoS, 0.5% | 4.5 5 5 4 4 5
Including 0-2% 5 5 4 5 5 5
BN 0.5% | 5 5 5 5 5 | 5

Evaluation code: (poor) 1<—5 (good)

R LABNEBSELY Y I 2 v —FLT5).

@ ITHREOXRHREYHHICERTX 5.
EWSFIRE B S.

MoS, #BEFEMHH LT, 0.2wty HiML72b D
ik, BRBAy FUREC Fig. 7 Rt Lo, &EE
o DRHAN, HBENCECERRH A R L . —
7, BEDOAY TR O, MoS, oA ECEb
P EVEREREEY TR L, WECERRED LR, &
MR LTEM LMK E OXEHEOZCERTLEELD
5. FUARICHYST S TEM A HvicEE, MoS,
DERMENRIFED bNID T, EEED 7 v AFRBIC R
THIERREDO H Lo EEE S hi.

— 158 —




Rl S

&

VY o FTIA—WRDO S VAR ELSBRERT OEE 1047

Before press forming

After press forming

Photo. 1. Appearance of zinc-rich primer paint film before and after press forming.
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15 strate on press forming of zinc-rich primer
painted steel sheet.
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