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The Characteristics of Qualities of Differential Electroplated Steel Sheets

Young-Geun Kim

Kwangyang Rolling Products Research Team, POSCO Technical Research Labs., Kwangyang 545-090

The differential electroplated steel sheets(DESS) are composed of zinc on one
side and Zn-Fe or Zn-Ni on the other are developed. The following results are
obtained through the test of the formability, welderbility and corrosion resistance.
The friction coefficient value of the DESS is ranged from 0.14 to 0.15, having the
mean value of Zn and Zn-Fe alloy electroplated steel sheets. The DESS have the
same tensile shear strength 340 Kgf as that of cold rolled steel sheets if they have
the welding current of 8KA and 10 cycle welding time. The nugget size of DESS
is also similer to that of Zn-Fe alloy electroplated steel sheets. If Zn-Fe or Zn-Ni
alloy electroplated side of the DESS is applied as an outer side of car body outer
panels and the Zn side of the DESS is applied as an inner side of outer panels, the
anti-perforation can be improved with the sacrificial coatings of zinc.
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Fig. 1. Schematic diagram of electroplating appa-

ratus.

Table 1. Bath composition and plating conditions

Mode | Bath composition

Zn**:80g/1
Zn [Cl7:240g/1
Brightener:0.1ml/]

Plating conditions
Current density:60A/dm?
Temp.:55C
pH:4.5
Coated weight:20~60g/ m”_

Zn®t :65g/1 Current density:60A/dm?
In-F Fe?t:11g/ Temp.:55C
€11~ 240g1 pH:2.0

Brightener:2.0ml/1 |Coated weight:10~40g/m*®

Zn®t:78g/1 Current density:80A/dm?
(N2t :12g/1 Temp.:60C
Zn-Ni| . .
Cl™:290g/1 pH:2.5

Brightener:0.5ml/l |Coated weith:10~40g/m?
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Friction coefficient(p) = (Fy—Ry)/aF, (1)

F, : Drawing load of fixed bead
R, : Drawing load of roller bead
F, : Normal load of fixed bead

Zorel EWEA we vFEH9 zols}
A 71E3FEAA AP vAe TS &
olmy] ¢t =FERF P oFFS =
o gt W =2Ys AAFHAC AFEA
ERAAEA A2 A 508 NFEtHAn
A E71(USM-50D-02)& ol &-3den HA

> 0
rlo r1r ot fr B ow

r\l

7ol 40mmo] HX e} tio] Atoje] zHA
Aol FARC F¥s At AL v
2ol o] ofelojd Aol dojuiA o
T2 39y, 98 2939 NAL 84mme 8
Q. Byga 9 (BHF)E 9.8KNo =2 Jjgn
ZAon HFAEEE 500mm/min.E s} o
% =82V Afe F3%nA e uﬂ‘ol
tiolgl FEHEE SERFE T A2 F
A g1 HAdstEs FH

L

-

222 23Y 4H

£ 4% AgE $471E 43 AC
~EGH/(ALPI], SA-35)2ZH HUERE
17000A 0] t}. Table 3 Ao FHe H&
e Uehd RelH olg gHxAL Table 4

Table 2. Experimental conditions for draw bead
simulation

Drawing speed . 500mm/min
Lubricant : rust-preventive oll(EGL-1)
Specimen size ; 300W x 200L{(mm)
Drawing length | 60mm

Bead and roller radius : 4.76mm

Table 3. Class and contact process of welding
specimen

No. Contact proc. No. Contact proc.
1 CR+CR 6 Z2+F1/Z2
2 Z2+72 7 Z4+F4/74
3 Z4+74 8 Z2+N1/Z72
4 F2+F2 9 Z4+F3/72
5 N3+N3 10 Z4+72/73

*CR : Cold rolled steel sheet, Z2 :Zn 20g/m'l_,
F2 : Zn-Fe 20g/m?, N3 : Zn-Ni 30g/m?
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Table 4. Welding conditions

Welding current : 5, 6,7 8 KA
Welding time : 10cycle

Load : 250Kgf

Holding time : 20cycle
Electrode type . CF

i Tip size of electrode : 6mm¢

45°

100

30
® (30 70 = Spot-welded
70

(a) Front view (b) Side view

Fig. 2. Configuration of CCT specimen(in mm).
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Table 5. CCT conditions

35C 5% NaCl 4hr
50°C RH 95% 18hr

[ — Salt spray
Humidify
Coolling -23C 1.5hr
Dr}iing 70°C RH 30% 6hr

Dipping(water) 407C 16.5hr
l

— Cooling c23¢C 2hr J
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Fig. 3. SEM surface morphologies of Zn, Zn-Fe and Zn-Ni electroplated stesl sheets with coating weight. @
Zn 20g/m?, @ Zn 60g/m% @ Zn-Fe 10g/m? @ Zn-Fe 40g/m?, ® Zn-Ni 10g/m? ® Zn-Ni 40g/m?
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Fig. 4. Surface roughness of CR and both sides
electroplated steel sheets with coating weight.
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Fig. 5. Friction coefficient of both sides coated
sheet with coating weight{Lubricant : rust-preven-
tive oil, Drawing rate : 500mm/min).
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Fig. 8. Friction coefficient of both side differential
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tive oil, Drawing rate : 500mm/min).
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Fig. 7. Maximum drawing force of both side coat-
ed sheets with coating weight(Lubricant ; Draw-

ing oil, BHF : 9.8KN, Punch speed : 500mm/min).
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Fig. 11. Effect of welding current on nugget size
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time : 10 cycle).
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Maximum corrosion depth (mm)
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Fig. 13. Maximum corrosion depth of CR and both
sides coated sheet after CCT 20 cycles.
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Fig. 14. Maximum corrosion depth of both sides
differential electroplated sheets wtih contact proc-
ess after CCT 20 cycles.
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