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Abstract : In this study, the high strength and superior toughness spring steels as the suspension material, used for
automobile and railroad industries were utilized to carry out the following investigations. Corrosion times were
controlled in 7, 14, 30 and 60days to examine the relation between corrosion pit and compressive residual stress in the
static corrosion environment after shot peened. And then corrosion current and corrosion potential were measured for
every 24 hours to investigate the corrosion mechanism. Shot peened material shows the low or rate of corrosion current
as compared with unpeened material. In case of hot peened material which has the highest residual stress, it has a low

corrosion current density.
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Table 1 Mechanical properties of specimen Sle.m, 52202 Table 33+ 20
Tensil Hardness(HrC)
Materi enstie After After | Elongation Table 3 Measuring condition of residual stress
aterial strength q h temper %) xR
MPa uench- - ° -Ray .
( ) ing ing Diffraction Condition
SUP-9 1350 57 44 94 Targe[ Cr-V
50CrV, 1795 55 50 9.4 X-ray Voltage 30kV
Source g
Current i0mA
Table 2 Chemical composition of specimen (wt.%) ® 0°. 15°. 30°. 45°
Material | C | Si [Mo| P | 8 [ Cr | V — 0
SUP-9 | 0.56 | 0.25 | 0.84 |0.016|0.009] 0.8 | - 20 140~ 17
50Crv, [ 0.50 | 0.27 | 0.82 [ 0.02 [0.005{ 0.10 [0.117 Diffraction Scintillation Counter
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Fig. 3 Compressive residual stress distribution of shot
peened SUP-9 and 50CrV4 steel before immersion
test
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Fig. 4 Compressive residual stress distributions of shot
peened SUP-9 and 50CrV4 steel after immersion test
during 60 days
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Table 4 Compare before corrosion with after corrosion

Before corrosion After corrosion
Material | Depth | Compressive | Depth | Compressive
(Max) |residual stress | (Max) |residual stress
SUP-9 | 0.13mm | 657.05MPa |0.119mm 630 MPa

50Crv4 | 0.14mm | 931.63MPa | 0.12mm 930MPa

32 23549 s

Fig 5= 7t @M e] 223248 Yehdrt. 7 A

20 sExSAIeE =2 M3 MBS, 2005

1000

——— HT & shot peened(SUP-9)
800 ... HT & hot peened(SOCrV‘)

600 |
400 |

200

=200 -

Potential, E (mV)SCE

400 |

-600

-800 -
N ) . PETTITY vl

10°  1x10° 1xt0*  10°
Current density, l/area (A/em’)

il al ol £

Fig. 5 Polarization curves of shot peened and hot peened
specimen
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Fig. 6 Corrosion potential versus immersion time of shot
peened and hot peened specimens as immersed in
3.5% NaCl
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Fig. 7 Weight loss versus immersion time of shot peened and

hot peened specimens as immersed in 3.5% NaCl
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