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A Study on the Shot Peening on the Low Temperature
Fatigue Crack Propagation
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Abstract : In this study, CT specimens were prepared from spring steel(SUP9) processed shot peening which was room
temperature, low temperature and high temperature experiment. And we got the following characteristics from fatigue crack
growth test carried out in the environment of room, low temperature and high temperature at 25C, -30C, -50C, -70C
and -100C in the range of stress ratio of 0.05 by means of opening mode displacement. The threshold stress intensity
factor range AJKu in the early stage of fatigue crack growth (Region I) and stress intensity factor range 4K in the stable
of fatigue crack growth (RegionII) was decreased in proportion to descend temperature. It assumed that the fatigue
resistance characteristics and fracture strength at low temperature and high temperature is considerable higher than that of
room temperature in the early stage and stable of fatigue crack growth region.
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Table 1 Chemical composition (wt. %)

C Si Mn P S Cr

0.55 0.22 0.73 0.11 0.05 0.02

Table 2 Mechanical properties

Tensile strength Elongation Hardness
(kg/mm) (%) (Hrs)
177.8 114 2.75
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Fig. 1 Configuration of CT-specimen (unit:mm)
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Fig. 2 Apparatus of fatigue test machine (INSTRON 8501)

a8n LEIeYe 2=y A3 dYLFF)IT B
fotn Qe FYAZY AFE xES|Yr]el dzdE ~
=z A4 REVCY7IE Ao, 1 2L Table 3
3 gk
T3 AlEHo] dRdS Agkste] BW HAlC ddT £E
slolyd 7FEW S Ay 95t Fg 35k o] Al@We] e
T2 2ASD 2 TS Fg 49} Zo] 279 AR 2ge
9ol &8 1 £E B RAEgTh

Table 3 Conditions of Shot-peening

Condition Shot- Peening
Impeller Dia 490 mm
Blades
Widh /Q'ty S0mmy6 pes
r.p.m 2200 r.p.m
Shot-Ball Dia. 0.8 mm
Time 24 sec.
Arc Height
(Alman A-Stip) 0.375 mm
Coverage 85 %
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Fig. 4 Shot-peening apparatus
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Table 4 Measuring condition of residual stress

X-Ray Diffration Condition
Taget Cr-v
:liz Voltage 30 KV
Current 10 mA

v 0’ ,15° j30° 45°
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Fig. 5 Relations between fatigue crack growth rate and stress

intensity factor range
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Fig 6. Relations between fatigue crack growth rate and ‘stress
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Fig. 10 Effect of Threshold stress intensity factor and temperature
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Table 5 The value of fatigue crack growth threshold -.7/Ku

Mpa V' m)
Tmperature 25T -30C -50C -70C  -100T
Growth 8.0 8.51 9.4 104 122
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Fig. 11 Relations between Crack length and number of Cycle
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