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Coil spring steels from the automobile suspension part after field exposure for 10 years and those after
anti-corrosion validation test in proving ground of 5,000 ~ 10,000 km were examined for corrosion damages.
Partial loss of paint, accumulation of corrosion product, and cracking of paint and superficial material were
observed. The surface and subsurface region of spring steels had compressive residual stress and high hardness
by shot peening. The surface hardness values of the specimens were 620 ~ 670 Hv. They were 60 ~ 80
Hv higher than those of the samples taken from the middle part of the spring. The maximum compressive
stress was -916 ~ -1208 MPa measured at depth of about 100 pm. Electrochemical impedance spectroscopy
showed that the resistances of charge transfer and the paint layer of the spring steels ranged from several
tens to millions Q-cn’. The resistance of the field samples was much higher than that of the proving ground
samples used in this study, implying that the proving ground test condition would be more corrosive than

the field environment.
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Fig. 1 Chemical composition of coil spring specimens measured
by XRF (X-ray Fluorescence) with Fe balance.
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Fig. 2 SEM cross section images of (a) P1, (b) P2, (¢c) P3, and (d) F samples.
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Fig. 3 Hardness of the surface and the middle samples.
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Fig. 4 Depth profile of the residual stress for the coil spring

samples.
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Fig. 5 Coating thickness of coil spring samples.
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Fig. 6 Nyquist plot for electrochemical impedance of P1 coil
spring; (a) impedance magnitude and (b) phase angle as functions
of frequency.

Imaginary impedance, Z" (Q-cm?)

T
6.0x10* 8.0x10*

Real impedance, Z' (Q-cm?)

T
4.0x10*

T
0.0 2.0x10*

Fig. 7 Bode plot for electrochemical impedance of P2 coil spring;
(a) impedance magnitude and (b) phase angle as functions of
frequency.
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Fig. 8 Bode plot for electrochemical impedance of P3 coil spring;
(a) impedance magnitude and (b) phase angle as functions of
frequency.
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(a) impedance magnitude and (b) phase angle as functions of
frequency.

Fig. 10 Equivalent circuit for electrochemical impedance spectra.
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Fig. 11 Resistance of the coating and the charge transfer interface.
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