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Zn-Ni Precoated Steel Sheets with Cr(VI) Free Self Lubricating Film
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Developed self-lubricating coating
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Fig. 1 Cross sectional view of developed self-lubricating steel
sheet

Table 1 Specimens used in this study

Symbol Type Coating

Developed self-lubricating coating

Cr(VD)-free (4 um)

Specimen A

Chromate coating (Cr; 15 mg/m?)
+ Conventional self-lubricating
coating (4 um)

Specimen B Chromate

<
o
a

P
uys
v
Speci —> F
pecimen l:>
10 mm

o
[

<

*-[J. SpecimenB
Q---40
Specimen A (developed)

o
—
o

o
=

P; Pressure, 200 80 MPa

V; Sliding speed, 200 mm/s

F; Sliding force measured

u; Coefficient of Friction calculated
by the equation u = F/2P

Coefficient of friction
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Fig. 2 Relationship between coefficient of friction and holding
pressure
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f’ % <—— Specimen

g 120 %! Die

Eﬂ /,, _ Punch

g 80

E Blank diameter; ¢98 mm

% 40 Punch diameter; 44 X 44 mm

= Blank holding force; 2000 180 kN

E 0 Drawing speed; 200 mm/s
Specimen B A -

(Developed)

Die temperature 95 - 90

O
Fig. 3 Limiting drawing force of specimens by the square cylin-

der drawing test

Specimen A (Developed) Specimen B

Punch diameter; 44 X 44 mm
Blank holding force; 20 kN
Drawing speed; 200 mm/s

Fig. 4 SEM images of coating surfaces after the square cylinder
drawing test
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Table 2 Corrosion resistance of specimens A and B

Time to 50 white rust occurrence
at salt spray test (JISZ 2371)

Specimen A

(Developed) Specimen B
7 mm-Erichsen 200 h 200 h
Cylindrical cup drawing* 120 h 120h

*Black diameter; ¢74 mm
Punch diameter; ¢50 mm
Blank holding force; 20 kN
Drawing speed; 200 mm/s
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