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Influence of Shot Peening on Fatigue Strength of Maraging Steels
with Different Hardness

by
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In order to investigate the hardness dependence on the fatigue strengths for surface fracture and internal frac-
ture, rotating bending fatigue tests were carried out for maraging steels using specimens with different hardness
obtained by heat-treating at different under-aging conditions. Fatigue limit for surface fracture was evaluated in elec-
tro-polished specimens and the one for internal fracture was in shot-peened ones, where fatigue limits were defined
as fatigue strengths at 107 cycles for surface fracture and 10® cycles for internal fracture, respectively. Fatigue limit
for internal fracture increased with increase in hardness similar to the one for surface fracture. However, the pro-
portional relationship between the fatigue limit and the hardness existed till higher hardness in the fatigue limit for
internal fracture than in the one for surface fracture. This difference in the hardness dependence on fatigue limit was
discussed from the viewpoint of the influence of humidity on the fatigue strength.
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Fig. 1 Shape and dimensions of specimen.

Table 2 Aging conditions and mechanical properties.

strength | Tensile
Hardness o strength |Elongation|
HV 02(MPa) | 0 g(MPa)| J %)
753K-2.8ks 550 1730 1833 11.3
753K—6ks 570 1835 1890 7.3
300grade|753K-11ks 604 1730 1833 11.3
753K—48ks 634 2073 2156 8.5
743K-320ks| 670 2201 2257 -
350grade|753K-150ks| 695 2272 2310
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Fig. 2 Aging curves.

Table 3 Shot peening treatment condition.

Blasting equipment Air type
' _ T
Material Size (mm) Hardness Z?aeg:t;c
Shot Steel ©0.3, 06, ®1.1 | HV=700 75
Cemented _
carbide $0.05 HV=1400 14
Blasting Single shot Double shot
Shot size( ) {©0.05{90.3 (906 o
ot size(mm A § Bld1.1 ©0.05
Arc hight 0.730
(mmA ) 0.075 10.230(0.430[0.730 0.075
Time (sec) 6 6 6 6 12
0.3
Pressure (MPa)} 0.3 | 03| 03] 03 0.3
Distance { mm) 180
Coverage (%) 300
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Fig. 3 S-N curves of electro polished specimens (300grade).
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Fig.4 S-N curves of shot peened specimens (300grade).
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Fig. 5 Relationships between the fatigue strength and
Vickers hardness.
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Fig. 6 Distributions of hardness and residual stress.
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Fig. 7 Distributions of hardness and residual stress.
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Fig. 8 Influence of shot hardness on the fatigue strength.
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Fig. 9 Fractture surface of shot-peened specimens
(internal fracture).
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Fig. 10 Relationship between djx. and Ny.
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Fig. 12 Relationship between K., and Ny.
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Fig. 13 Fractture surface of shot-peened specimens
(surface fracture).
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Fig. 14 S-N curves.
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