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An Evaluation on the Fatigue Strength Characteristics for the Shot
Peening Spring Steel at Low Temperature
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Abstract : In this study, CT specimens were prepared from spring steel(SPS5) processed shot peening. The fatigue crack
growth tests were carried out in the environment of the room temperature and low temperature at 25°C, -30C, -50°C,
-70°C -100°C and -150C in the range of stress ratio of 0.05 by means of opening mode displacement. The threshold
stress intensity factor range AJKith in the early stage of fatigue crack growth (Region I') and stress intensity factor range
4K in the stable of fatigue crack growth (RegionIl) were decreased in proportion to descend temperature. It was shown
that the fatigue resistance characteristics and fracture strength at low temperature are considerable higher than those of
room temperature in the early stage and stable of fatigue crack growth region.
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Table 1. Chemical compositions (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
(MPa) (%) (HRB)
1742 114 275
2421275
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Fig. 1. Configuration of CT-specimen (unit : mm)
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Fig. 2. Apparatus of fatigue test machine (
Table 3. Conditions of shot peening
Condition Shot peening
Impeller Dia 490 mm
Blades
Width /Qty 0mm/6 pes
r.p.m 2200 r.p.m
Shot-Ball Dia. 0.8 mm
Time 24 sec.
Coverage 85%
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Table 4. Measuring condition of residual stress

X-Ray Diffration Condition
Taget Cr-V
X-Ray
Source Voltage 30 KV
Current 10 mA
¥ 0° ,15° ,30° 45°
20 140° ~ 170°
Diffration Scintillation Counter
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Fig. 3. Relations between fatigue crack growth rate and
stress intensity factor range
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Table 5. The value of fatigue crack growth threshold 4Kth

(Mpa V)
Temperature | 25°C | 30°C | -50°C | -70°C | -100C | -150C
Shot 80 | 851 | 94 | 104 | 122 | 133
peening
Unpeened | 85 | 91 | 100 | 117 | 126 | 138
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Table 6. Experimental constants by da/dN=C(4K)" for the
fatigue crack growth(Shot peening)

Tem. (‘1'3];:‘%;‘ d?/nﬂc?‘c‘ge m| C
25°C| 1095 < 4K<2091 1'131X;‘§T%ﬂ%5 2515|271 x10”
30C | 1049< K <2151 8'76220;752‘11‘1‘{1(\)’.5 2635 1.72x10°
50C | 11.01 < JK<23.06 7'05”22032‘2"’;‘{7(\)'.5 2.721] 101 x 10*
a0C | 11.82< gk <n37| 831 X;O;Oif‘::%s 3.001/3.02x10”
-100C| 12925 4K <20.19] OO Xgi’;‘i"%]}s’ 3.421( 1.12x10”
-150C| 14025 IK <2547 6'016’(2);551‘1"/1‘(1){\5’ 36120475 x10™
Table 7. Experimental constants by da/dN=C(4K" for the
fatigue crack growth(unpeened)
Tem. g\}I(PaRJairf; d?/ﬁcl;x%e m ¢
25C|15.95< K <21.51 2'80‘“30;.553"?(/‘;”(;{5 2631181 x10°
30C 1001 < gk <2321 >} SN, |, 761 9 43 x10”
S0C| 1041< gK<249| B XIOCZMANN ) 0311509 107
70C 1334 AR <2465 313X IO A3 57312 01 x10”
100C|15.32< gK <2546 P X100, 37431305 10
-150C|16.76< gk <2468 5013 Xg);g?gi/%\{s 3.8461.66 10"
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