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Assessment and Application Techniques

for Automotive Steel Materials (Perforation)

—Techniques of Corrosion Resistance and Perforation
Feedback for Automotive Steel Materials—
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Abstract:

O The effect of zinc and zinc alloy coated steel sheets on perforation corrosion and cosmetic corrosion on actual automobiles
and the relevant corrosion mechanism were studied. Main factor affecting under-film corrosion occurred on the outside of
outer panels was coating weight of zinc and zinc alloy coating. Perforation occurred in 6-7 years in zinc-rich primer coated
steel panels inside of door hems and after more than 14 years in galvanized steel sheets with 120 g/m2 zinc coating mass in the
lapped side-sill. Perforation corrosion of galvanized steel panels can be divided into 4 processes on the basis of measured
perforation depths and analyses of iron rust of automobile bodies used in North America. The period in which zinc corrosion
controls the corrosion of the steel substrate played a very important role in determining the period until perforation occurs in
road-salting regions.
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after actual 10 years use at the seaside of Kawasaki
City in Japan
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Photo 12 Cross section of door hem in automobile used in
North America for 5 years
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Fig. 3 Corrosion depth profiles in the crevice of lapped

portion of door hem in automobile used in North
America for 5 years
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Table 17 Composition of iron rust after 20 cycles of the test
at the crevice part of the lapped steel sheets

(mass%)

obo30goooooogoog
gbooboboooooboboboboobooom

Fe = Fe 4+ 26 i, 060
Fe?* + 8FeOOH + 2e — FesOs + 4H,0 ...0 70

goooooooooooon

3Fes0s + % 02 + % H.O - 9FeOOH ...... 080

gboboobobooboobooobobooboobon
TablelOOOOOOOOOOOOOODOOOOOO
oooDo0oooooDbOo0ooombD FesO4,000
O000000znOO zZnCkO4zn(OH) O OO O OO
gboboooooboobobobobooobooboan
O00znOO ZnClO4zn(OH) OO OO OOOODO
gooooobobbbbooooooooooboooon
gbobooooboboboooooooboooban
OO0O000O0D0000 zZznOO ZnClkO 4Zn(OH). O O
gboboooooobobobobooobooban
gbobobooooobobobobooooog

[0 30 Stage 4

Packed products |a-FeOOH |3-FeOOH |y-FeOOH | Fe;0, | Remainder
— 49 15 1 13 22
a-FeOOH 42 2 2 4 50
B-FeOOH 42 1 2 9 46
y-FeOOH 25 5 17 7 46
Fe;04 21 2 2 22 53
ZnO 0 0 0 100
ZnCl, - 4Zn(OH), 0 0 0 100
a-FeOOH +
ZnCl, - 4Zn(OH), 4 0 0 0 66
p-FeOOH +
ZnCl, - 4Zn(OH), 0 15 0 0 85
y-FeOOH +
ZnCl, - 4Zn(OH), 0 0 23 0 77
Fe;0, +
ZnCl, - 4Zn(OH), 0 0 0 = 78

— 1 No product was packed in the crevice of lapped panels.
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