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ABSTRACT

In order to analyze the fatigue property and residual stress relaxation process of

microshot peened medium carbon steel, the 10° cyc fatigue tests of the specimens unpeened and shot
peened by steel balls and ceramics balls with 100 pm in diameter were carried out by rotary bending
fatigue machine in air at room temperature. The result shows that the fatigue limits of specimens
peened by steel balls and ceramics balls are improved by 35% and 23% respectively, compared with
that of unpeened specimen. Based on the test result of the residual stress in the fatigue process, the
process and mechanism of residual stress relaxation are analyzed in detail. The cyclic yield strength
of the material is the main factor controled the improvement level of the fatigue limit.

KEY WORDS medium carbon steel, microshot peening, stress relaxation, fatigue limit, cyclic

yield strength
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Fig.1 Shape and dimension of the specimen used in fatigue

test (unit: mm)
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Table 1 Conditions of microshot peening treatment

Condition Ball Air Shot  Arc-height Coverage
diameter pressure distance mm %

pm MPa mm

Steel ball 100 0.2 150 0.210 200
Ceramics ball 100 0.4 100 0.159 200
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Fig.2 Microstructure of medium carbon steel sample nor-
malized for 2.5 h at 860 and 800 C respectively, and
tempered for 1.5 h at 570 C (F—ferrite, P—pearlite)
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Table 2 Surface roughnesses of the samples milled by differ-

ent methods

(pm)
Method Rmax R. R,
Emery wheel 6.332 1.339 4.780
Emery cloth 1.968 0.192 1.002
C—peened 4.879 0.852 3.281
S—peened 5.502 1.297 4.572

Note: Rmax—maximum peak, R,—arithmetical mean

roughness, R,—ten—point mean roughness
b
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Fig.3 Residual compressed stress distributions along depth
of the specimens peened by steel balls (S—peened)

and ceramics balls (C—peened)
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Fig.4 Vickers hardness distributions along depth of the

specimens peened by steel balls and ceramics balls
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Fig.6 Fractographs of the fatigued specimens, cracks initi-
ated at surface layers
(a) un—peened specimen (stress amplitude o,=
260 MPa, cycle number N;=2.77x10° cyc)
(b) C-peened specimen (0,=320 MPa, Ny=3.21x
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