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Influence of Shot Peening on the Corrosion of Spring Steel
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ABSTRACT: Shot peening is an effective method of improving the fatigue strength of components and structures. The compressive
residual stress produced by surface plastic deformation with shot peening is usually regarded as the major factor in increasing fatigue
strength. In this study, the influence of shot peening on corrosion was investigated. Spring steel immersed in 3.5% NaCl prior was
used to evaluate the effect of shot peening on fatigue properties. The immersion test was performed on the five kinds of specimens with
shot peened and unpeened. The distributions of residual stresses of shot peened spring steels were measured in an X-ray diffraction
apparatus, using the two-point method. Corrosion potential, polarization curve, residual stress, etc. were investigated, based on the
experimental results. From test results, the effect of shot peening on the corrosion was evaluated.
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Table 1 Chemical compositions of SUP-9 and 50CrV4 spring

steels (wt%)

Material C Si
sur9 056 025
50Crv4a 050 027

Mn P S Cr A%
084 0.016 0.009 088 -
082 002 00055 010 0117

Table 2 Mechanical properties of SUP-9 and 50CrV4 spring
steels after heat treatment

. Hardness
Tensile R - "
Material strength (HRc) ongation

After After (%)

(MPa) . .

quenching tempering
SUP-9 1764 23 275 94
50Crv4 1795 25 2.75 94
Lead line
H/ Insulation
Spot welding
-y » |
Effectively exposured area 50

I 60 i

Fig. 1 Shape and dimensions of the specimen
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Table 3 Conditions of shot peening

Condition 1 stage shot peening
Impeller diamwter 490 mm
Blades width / Q'ty 9 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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Table 4 Measuring conditions of residual stress

X-ray diffraction Condition
Taget Cr-vV
X-ray source Voltage (kV) 30
Current (mA) 10
] 0, 15" ,30° , 45
26. 140° ~170°

Detector Scintillation counter
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Fig. 2 Compressive residual stress distributions of shot peened
SUP-9 and 50CrV4 steel before immersion test

3.2 2354

Fig. 3& 7} Agdr e 534438 vehinh Zzh
A FHANN Eeon(F249) 2 5
o] dolgch oW Eon(FAHY) T Ln(FAAFER)T
Tafel 94HH-& o]83le] FalthFontana, 1986). €8] ¥ &
ENYAEE A 22 EA(NonHT & unpeened)r= -340
mV/SCE & 42x10° A/en?’, GA)E 34| @31 B3 A)
FH(NonHT & shot peened)-& 420 mV/SCE 2 8x10° A/cn’,
A & SEAYHE 3HK] P& AIFHHT & unpeened)
2 410 mV/SCE 2 27x10° A/, A28t & HEIYS A
FHHT & shot peened)L 400 mV/SCE 2 1.3x10° A/cam’, 8}
& AFHMHT & hot peened)L -375 mV/SCE 2 9x10°
A/t JER)QTE wwidos AEAYE Algwe] A9}
IR & AFR HlsiA FAHFIE 25 e gE dEh
I Aok BREEe] A=A VEREE stede A9 24
AFEE ] 7P A delkdth FA1909 QlolMe Bl
v £EFYE AlEAEC] o vlgHactive) (F WFOE e}
v ok LEAYS AlFH] AP KEIY AE XU}
2EFY RN XA G AAD BF- ZAjol vls] o &4
(active)] efoll FHK 7IAAE sk ZAE Jehls 9l



42 AL -

oro
- .

7 mpgoleln gagch dAe R aEIYHE B
EANonHT & unpeened), AAel 37 @3 LEAYE AY
H(NonHT & shot peened) 2 AAT F HEYE AW
(HT & shot peered)ol iz ¥-5efede] B4 stk 94
g F £EIIHZ 34 e AFAHT & unpeened)
i BRSPS Mol REelel el vl ekt
ik R, S)de AIFRHT & hot peened)s] A5l 9]
oW BEsAE gort FEde] ol enta

1000

800 - NonHT & unpeened "I
ook | NonHT & shot peened A i
—~ L | HT & unpeened | {77
o L —-HT & shot peened
8} 400 HT & hot peened
> 200
E
it ol
=
= 200
2
S 400 r
-600 -
-800
" L . . L L . sl
1E-8§ 1E-7 1E-6 1E-5 1E-4 1E-3 0.01 0.1
Current density, i(A/cmZ)
Fig. 3 Polarization curves of shot peened and unpeened
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Fig. 4 Corrosion potential versus immersion time of shot peened
and unpeened specimens immersed in 3.5% NaCl
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Fig. 5 Weight loss versus immersion time of shot peened and

unpeened specimens immersed in 3.5% NaCl
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Fig. 6 Corrosion rate, mdd versus immersion time of shot peened
and unpeened specimens immersed in 3.5% NaCl
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