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A Study on the Surface Characterization of
Fe-17wt.%Cr Steel for Cast-bonding of Al and Stainless Steel

Kim, Eok-Soo’

The school of Materials Science and Engineering, University of Ulsan

Abstract

To overcome the undesirable deformation, peeling off and geometrical restrictions which were mainly caused by differences in
thermal expansion coefficients during the cladding of aluminum strip and stainless strip, new processing method based on vacuum
die casting is designed and implemented in fabricating Al/Fe-17wt%Cr steel(stainless steel). To increase cast-bonding ability, the
surface of Fe-17wi%Cr steel is electrochemically etched to have optimum pit size and density. The optimum conditions to generate

best pit are as follows:
Solution : 1M FeCl,+1M NaCl, Addition :
Total current : 400 coulomb/cm?®, AC frequency :60 Hz.

CuCl,+HCI, Current density : 80 mA/cm?,

Keywords : Cast-bonding, Al-STS steel, Electrochemical etching, Pit size and density.
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(b) Electrochemical etching mechanism

Fig. 1. Schematic diagram /of mechanism for electrochemical
etching.
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Table 1. Chemical composition of STS430 alloy (wt.%).
Material Cr C Mn Si P S Fe
STS430 17.35 0.05 0.08 0.73 0.001 0.002 Bal.
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Fig. 2. Morphology of pits formed on the surface STS430 by DC etching in 1 M FeCl, solution at 308 K and 120coulomb/cm?. (a) 100 mA/

em? (b) 200 mA/em? (c) 300 mA/em? (d) 400 mA/cm?

1M CuCl;

Temp. © 303K
Current density : 400mA/cm®

Total current : 80coulomb/em?

1.5M NaCl

Temp. @ 303K
Current density : 300mA/cm®
Total current : 120coulomb/cm®

1.5M HCI

Temp. : 303K
Current density @ 400mA/cm?
Total current : 120coulomb/em®

Fig. 3. Morphology of pits formed on the surface of STS430 by DC etching in CuCl,, 1.5M NaCl and 1.5 M HCI solution at 303 K.
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Fig. 4. Morphology of pits formed on the surface of STS430 by DC etching in 1 M FeCl,+1 M NaCl solution at high and low current densities.
(a) 20 mA/ecm?, 30 coulomb/em? (b) 100 mA/em?, 120 coulomb/em? (c) 30 mA/cm 50 coulomb/cm?® (d) 300 mA/cm?, 100 coulomb/
cm? (e) 40 mA/cm 80 coulomb/cm® (f) 400 mA/cm2 100 coulomb/cm?
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(a) HCI
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(C) CUCIQ

(d) HNOs + HCl
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Fig. 5. Effect of small amount of various additives on 1 M FeCl, electrolyte on the pit formation of STS430 (30 mA/cm®, 50 coulomb/cm? and

308K)
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Surface morphology

Cross sectional morphology

Fig. 6. Surface and cross section morphology of pits formed on STS430 by combined DC and AC etching in I M FeCl, solution at various AC
frequency (200 mA/cm?, 400 coulomb/ecm? and 308 K). (a),(b): 20 Hz (c),(d): 40 Hz (e),(f): 60 Hz

Surface morphology

Cross sectional morphology

Fig. 7. Surface and cross section morphology of pits formed on STS430 by combined DC and AC etching in 1 M FeCl, solution at various total
current (200 mA/em?, 60 Hz and 308 K). (a),(b): 200 coulomb/cm® (c),(d): 300 coulomb/em? (e),(f): 400 coulomb/cm?
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Surface morphology

Cross sectional morphology

Fig. 8. Surface and cross section morphology of pits formed on STS430 by combined DC and AC etching in 1 M FeCl; solution at various
current density (400 coulomb/em?, 60 Hz and 308 K). (a),(b): 100 mA/em? (¢),(d): 200 mA/cm? (e),(f): 300 mA/ecm? (g),(h):

400 mA/cm’®
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