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The effect of compress residual stresses of shot peening for
fatigue strength of SUP7 and SAE9254 steel
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Abstract : Recently the steel parts used at automobiles are required to be used under high stress more
than ever before in need of the weight down. To achieve this requirement of a high strength steel, it
must be necessary to decrease inclusion content and surface defect as like decarburization, surface
roughness etc.. In this study, the surface conditions are measured to know the influence on fatigue
properties by two cases of two-stage shot peening and single—stage shot peening for two kinds of spring
steel (SUP7, SAE9254). This study shows the outstanding improvement of fatigue properties at the case
of two-stage shot peening in the rotary bending fatigue test and this is assumed to be from decreasing
the surface roughness unchanging the surface hardness increasing the compressive residual stress.
Results also show fatigue failures originated at inclusion near surface, and this inclusion type is turmed

out to be a alumina of high hardness.
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Table 1 Chemical composition of specimen(wt, 96)
C S Mn P S Cu Cr V

SUP7 059 019 034 00120003 003 - -
SAE92M 055 136 07 0010002 - 068 -
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Fig. 1 Dimensions of specimen(mm)

Table 2 Mechanical properties of specimen

Tensile Hardness(Hg) Elongati Reduction
Material Strength  4jter after r(x;a) O of area
5 (o]
(N/m) Quenching Tempering (%)
SUP7 1778 2.35 275 114 419
SAE9?54 1764 23 275 94 36.0
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Fig. 3 Shot-peening apparatus
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Fig. 4 Rubber masking for specimen

Table 3 Conditions of shot-peening

.. 1 Stage 2 Stage
Condition Shot- Peening Shot-peening
Impeller Dia 490 mm 360 mm
Blades
Width /Q'ty 0mm/6 pes B0mmn/6 pes
rpm 2200 rpm 3000 rpm
Shot-Ball Dia. 0.8 mm 0.6 mm
Time 24 s 10 min.
Arc Height
(Alman A-Stip) 0.375 mm 0.305 mm
Coverage & % D %
23 AEay
231 /RSB
45 Fojd® AN¥W EWe AFA PE
g goluy] 98 XA AFEH 237
(RIGAKU - MSF2M)E At&slyen, 24 A
ganr|z2 AgHA] FAH HHE 10~20um ¢
2 9ol g7}d A Table 4 & 22 X4 3 =4
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Table 4 Measuring condition of residual stress

X-Ray Diffration Condition
Taget Cr-V
)S(;UI:Z Voltage 30 kV
Current 10 mA
¥ 0, 15, 30", 45
s 140 ~ 174
Diffration Scintillation Counter
232 3 =8 m=EAY
19 2E mlojda 2d &E Jlojdd AdAg
A2AEE b2ty g Agd FHzAFHYE
=2 3 F3 gA2AP7IEA FdFE 3400
mm oW A3 o= Hy AW 20T i
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Ak (keg), NFARAZA A (), 3HEZAE(Nm)o]L o
= 2985 vehd
M = WL/2
= 100 W (Nmm)
g = M/Z
= 32 M/nd *
= 3200 W/nd *
= 10186 Wy/d ® (N/mr) (1)
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Fig. 5 Residual stress distributions produced by

shot-peening (SUP 7)
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Fig. 7 Residual stress distributions produced by
Shot-peening(SAE 9254, SUP 7)
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Fig. 8 Hardness distributions
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Fig. 13 SEM photographs of fracture surface
around crack initiation point for
specimen SAE 9254 under 1 stage
shot-peened
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Fig. 14 SEM photographs of fracture surface
around crack initiation point for
specimen SAE 9254 under 2 stage
shot-peened

Fig. 15 SEM photographs of fracture surface

around crack initiation point for
specimen SUP 7 under 1 stage
shot-peened

SEM photographs of fracture surface
around crack initiation point for
specimen SUP 7 under 2 stage
shot-peened
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Specimen : SAE 9254
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Fig. 17 SEM photographs of fish eye (nonmetal)
fracture region
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Fig. 18 Spectrometer pattern of nonmetal in
fracture surface (SAE 9254)
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