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The Effect of Shot Peening on Corrosive Behavior of SAE 5155
in 3.5% NaCl Solution

Keyung-Dong Park?® : Jae-Pil An*

Abstract : In this study, investigated the effect of shot peening on the corrosion of SAE
5155 steel immersed in 3.5% NaCl solution and corrosion characteristics by the heat
treatment during shot peening process. The immersion test was performed on the four
kinds of specimens. Corrosion potential, polarization curve, residual stress etc. were
investigated from experimental results. From these test results, the effect of shot
peening on the corrosion was evaluated. The important results of the experimental
study on the effects of shot peened SAE 5155 on the corrosion are as follows: Shot
peened specimens show the low of corrosion current as compared with un peened
specimens. In the case of corrosion potential, shot peened specimen shows more
negative potential as compared with that of parent metal. Surface of specimen, which is
treated with shot peening process, is placed as more activated state against inner
parent metal. Corrosion rate is shown that shot peened specimens have less corrode
than un peened specimens. But non heat treated shot peened specimens show the
biggest weight loss owing to variable compressive residual stress layer by shot ball.

Key words : Shot-peening(£E¥Y),  Corrosion(%4]), Corrosion potential(F249)),
Corrosion current(F47 %), Corrosion rate(F2&%)
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Table 1 Chemical compositions of SAE 5155 [wt%o]

Material | C Si | Mn P S Cr|V
SAE 5155|0.5610.25/0.84[0.016(0.009[0.88| -
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Fig. 1 Shape and dimensions of specimen

Table 2 Mechanical properties of SAE 5155 after
heat treatment

Tensil Hardness
ensile (O .
Materials | strength EIOI}gat()lon
(Mpa) After After ratio (%)
quenching | tempering

SAE 5155
(Non-HT) 980 40 (Non-HT) 9
SAE 5155

| 120 57 44 9.4

¥ HT : Heat-Treatment
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Table 3 Conditions of shot peened

Condition 1 stage shot peening

Impeller diameter 490 mm

Blades width / Q'ty 90 mm / 6 pcs

rpm 2200 rpm
Shot ball diameter 0.8 mm
Time 24 sec
Arc height
(Alman A-stip) 0.375 mm
Coverage 85 %
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Fig. 3 Compressive residual stress distributions of
shot peened SAE 5155 steel before immersion test
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Fig. 6 Weight loss, corrosion rate versus
immersion time of Non HT & unpeened as
immersed in 3.5% NaCl
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Fig. 8 Weight loss, corrosion rate versus
immersion time of Non HT & shot peened as
immersed in 3.5% NaCl
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Fig. 10 Average surface roughness of shot
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Table 4 Corrosive potential and corrosive current
of specimens by Tafel extrapolation method
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