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Studies on the technique for controlling the fatigue fracture by shot-peening
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Not only the evaluation of the fatigue strength for shot-peened material but also
the development of the technique for controlling the surface properties of material by shot-peening
process play an important part in controlling the fatigue fracture of structures by shot-peening process.
In the present study, the response surface model which can represent the quantitative relationship
between the shot-peening conditions and the surface properties of material has been developed by
introducing the design of experiments. It was indicated that the surface properties of fatigue specimens
predicted by the response surface model agreed roughly with the experiments.
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1
[wt %]
Materia | C S | Mn P S Ni Cr | Mo
SUS316| 0.05 | 0.39 | 0.83 | 0.026 | 0.001 | 10.06 | 16.13 | 2.08
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0.2% proof Tensile Elongation Brinell
Materia stress strength 9 hardness
(MPa) (MPa) (%) (HBW)
SUS316 263 568 68 153
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NC Takisawa TAC-510
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[wt %]
Materia | C S | Mn P S Ni Cr | Mo
SUS316| 0.05 | 0.27 | 1.31 | 0.036 | 0.027 | 10.03 | 16.83 | 2.00
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0.2% f Tensil . Brinell
Materia strgsoo st:nsgti Elongation harrl;ees
(MPa) (MPa) %) (HBW)
SUS316 636 743 35 197
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[wt %]
Materid| C | S [ Mn| P S Ni Cr | Mo | Co
SUS316 | 0.05 | 0.30 | 1.37 | 0.033| 0.029 | 10.07 | 16.96 | 2.00 | 0.20
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0.2% proof | Tensile B . Reduction | Brinell
Material stress strength ongation of Area hardness
(MPa) (MPa) (%) (%) (HBW)
SUS316 393 612 55 70 158
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Ra
pm Rz pm
RSm pm
Hv HV o
MPa

Ra=-0.736+7.28A+6.29B+2.59x10°C
+5.19AB-2.49x10°AC-1.30x10°BC
—3.47A% -6.87B* -6.26x107C?

Rz=-0.303+42.0A +25.3B+0.0151C
+13.4AB—-0.0144AC-3.29x10°BC
—21.2A% =22.1B* -5.71x10° C?




2 6 Ra
RSM=-207 +1124A +1319B +0.219C
Rz RSmM
+33.8AB+0.311AC-0.413BC H
\"% o
~513A% - 791B> -2.22x107C? o
Hv =540 -188A —113B-0.129C
—194AB + 0.0560AC + 0.0130BC
+101A° +468B* +9.16 x107° C?
o =—654+658A +243B -0.337C
+131AB +0.307AC +0.447BC
—514A% —627B* +3.81x10°C?
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Shot Air 2
Number | diameter | pressure Cov;ragc 8 3
(mm) | (MPa) *0) 2 |
1 1.0 0.30 550 5-1
2 0.2 0.30 550 LT e,
3 0.8 0.20 300 0 o
4 0.6 0.30 550
s | o8 040 | 300 o 2 3 45 6T 89
6 0.4 0.20 800 Predicted Ra(um)
7 0.6 0.30 550
8 0.6 0.30 550
9 0.4 0.40 300 2 Ra
10 0.6 0.30 130
11 0.6 0.30 970 S
12 0.8 0.40 800
13 0.6 0.47 550
14 0.6 0.30 550 40
15 0.8 0.20 300 2
16 0.6 0.30 550 E | 21F 45
17 0.4 0.40 800 3 30 62 % é 241
18 0.4 0.20 300 = 6_1§ 1-2 3-
19 0.6 0.30 550 E 32
20 0.6 0.13 550 g 20
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Ra Rz RSm Hv c
(um) (um) (um) (HV) | (MPa)

Predicted

1.302

10.096

11.0

483

744

Observed

1.554+0.210

10.656+0.946
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