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Abstract

One of the useful technology for light-weightening of components required in the automobile and
machine industry is to use of high strength materials. To improve material properties, carbonizing
treatment, nitrifying treatment, and shot-peening method are representatively applied, However, the
shot-peening method is generally used to remove the surface defect of steel and to improve the fatigue
strength on surface. Benefits by shot peening are to make increase resistance against fatigue, stress
corrosion cracking, fretting, galling, erosion and closing of pores. In this paper, investigated the effect
of shot peening on the corrosion of SUP-9 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 and etc. were
investigated from the experimental results.
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Table 1 Chemical compositions of SUP-9 steels
[wt%]

Material| C Si|Mn| P S Cr \'%
JISG
SUP-9

0.56|0.25| 0.84 |0.016(0.009| 0.88 | -

0it quenching

Temperature

Fig. 2 Condition of heat-treatment

Table 2 Mechanical properties of SUP-9 steels
after heat treatment

Tensile | Hardness (HRc) |Elonga

Materials |strength|{ After After tion

(MP2) |quenching|tempering| (%)
SUP-9(Non) | 980 - - 9
SUP-9(heat) | 1350 57 44 9.4
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Table 4 Measuring condition of residual stress

Impeller | Shot |Shot Ball] Arc Cover
Diameter | Velocity | Diameter| Height -age
(om) | (rpm) | (mm) (mn) (%)

490 2200 0.8 0.375 85
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Fig. 3 Schematic diagram of polarization test
equipment

QA e JHAL Yok wEA 2 Al
T AN P A7 FAKE A WHY
FA ZEYn @r)de RA&=g 2RAE F
o

M

£ 2 A @ (Potentiodynamic  polarization) S & Al
o AHg-3te A2 wmste] At
231 FAY

Haolo 2= E7|Xel(deaeration) A P
3.5% NaCl589(pH 8)& A&t uf 24A]7tu}
134 RaH9e RAAFE FAHNRL, 1
Ae 79 FFoz2 AR, AEr 7,
14, 309 9] 37k 2 syt FAZLFS ANES
g ¥ 53385

2.3.2 MA@ gk

A4 XY Ho| ZHad £ AL AA
371 fl8 4FHF AEHE EF O REHE
#100~200071A1 9] ool HolHE HHEAE 4
AT F ol EoR FXAFTE FAANEA
olME FEXETEH 50x60mmS AF oA
HRe nol o3s wx FEE 5] ¢ 4
I FA2A fH5Hd AFh

X-Ray .
] ] Condition
Diffraction
Target Cr-v
X-Ray
Voltage 30kV
Source
Current 10mA
%] 07 155 305 459
20 140°~170°
Diffraction Scintillation Counter

EFAE lojAe AldHY] fFExEHAE 10
x 10mZ 3t EAE ZAHA7 Al F ofEgern
223l Fig. 39 EIAIEZA ] wiAEAth &5
AL EFE77)(EG&G273A Potentiostat/Galvanostat)
o} PCE o83t FAAX E g o(comrosion software)
d o3 AL ¢k BIFAVNY JERF
(reference electrode) & 2 E3Ft2d A F(saturated
calomel electrode, SCE)S, “tHS(counter electrode)
22E Vi T BAFE ARSI H, FAE
T(scan rate)= 0.167 mV/isecZ 3}tk ARAE F9
EdY g3AY= FURLEA(KOSAKA, srfacorder
SEF-30D)E o] &3t EAH3Ick £4 o Mgkt
A& amE AGEd 33T 1902 st Tl
< 10004, HHige sowilE st FAFLS AA
L=y

2EHY 7h3o o] 44" A¥H 9
AEFFLEY EEI= XA IFRSHSAH
(RIGAKN-MASF2M)E o] &3t A3k &
olbge] AFITHE A At Asidnt
712 AgHe EHRAS 10~20m BHE Al
3 JtEA ZRSEE SASUAY. AFSE &
AAME L 20529 PO L o) &P on,
F3H9 HH =L Table 498} T}

=

0%
N
H
¥
kJ

3. &

3.1 FAof w2 AETFSHe HE

AN A Ssup9Ae EAEE A Fn
£E9J8 A FHNon-HT & shot peened)? E
e & 2EVYI AGHMHT & shot peened)S
AEZFSEH SHBHRE Fig. 49 e AT
AYA7E BE AFAFSHo EAHYE & &
ey A@so| dF 229.581m(F 1.548HZ EH



74 A SUP-979) $AEAe s FFBF LAY G B& A7 933

g stA &2 AlgHERY A4 YExt oA

[

—a—HT & dotpeeradSURY)

100 F ] o NonHT & shotpeead{SUR9) e
@ A
g 200
g L
a -300 %
®
E 400 ww—f—b /

. QY N
3 ~ -
I e
E 100 b
2
g swf
§ s
5t
-1008

008 003 040 033 030 035 030 035 045
Distance from surface (mm)

Fig. 4 Compressive residual stress distributions of
shot peened SUP-9 steel before immersion
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Table 5 Compressive residual stress change through

immersion test

NOT-HT &|HT & shot
shot peened| peened
Before
immersion | 427.47 Mha | 657.05 MPa
Compressive test
R p'd | After
eI | immersion | 320.00 W | 630.00 WP
Stress
test
Loss 107.47 Ma | 27.05 MPa
Flaking amount 0.012 ogm | 0.011 mm
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Table 6 Corrosive potential and corrosive current of
specimens through Tafel extrapolation
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Fig. 10 Corrosion potential versus immersion time

of specimens as immersed in 3.5% NaCl
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