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. . Elongation
Strength after after Strength (%)
(MPa) Quenching Tempering (MPa)
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Fig. 12 Fixture of specimen

Table 3 Condition of Shot-Peening

Content [ Specimen | Specimen | Specimen | Specimen
I‘“De“egmf)mmter 2490 2490 3490 @490
Shot Velacity 1800 2900 2600 000
B (rpm)
Shot Ball Diameter 20,8 0.8 &0.8 o108
(mm)
Time(sec.) 24
Arc-Height 032 0.9 0.42 0.46
(mm)
Coverage(%6) &5
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Table 4 Measuring condition of residual stress

X-Ray Diffraction Condition
Target Cr-v
X-Ray .
Voltage 30 KV
Source
Current 10 mA
'} 0°, 15°, 30°, 45°
26 140° ~ 170°
Calculation method 20— sin ¥
Diffraction Scintillation Counter
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Fig. 14 Photograph of X Ray diffraction machine
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Table 5  Experimental constants by da/dN=C/AK)" for the fatigue

crack growth

dK | da/dN Range
(MPaVm) (mn/cycle)

4.138x107°
Un-peened 5619 <da/dN< 2,603 2x10 8
4.,273x10 77
4.431x10 " ®
1800rpm 8319 <da/dN< 3714 | 7.815x1p0 10
4.13x10 "
4.,333<10 "®
2200rpm _.797 <da/dN< 4029 | 3.763x10 W
4.01x10 ">
4.04x107°
2600rpm 7335 <da/dN< 3627 | 8.773x10° 10
4.12x10°
3.697x10 " ,
3000rpm 1.302 <da/dN< 3.549 1x10 *
2.534x10 "
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A Study on The Effect of Shot Velocity by Shot
peening on Fatigue Crack Growth

Property for Spring Steel

Young-sok No

Dept. of Precision Mechanical Engineering,
Graduate School of Pukyoung National University.

Abstract

The development of new materials that are light-weight, vet high
in strength has become vital to the machinery, aircraft and auto
industries, However, there are a lot of problems with developing
such matenals that require expensive tools, and a great deal of time
and cffort. Therefore, the improvement of fatigue strength and
fatigue life are mainly focused on by adopting residual stress(in this
thesis). The compressive residual stress was imposed on the surface
according to each shot velocity(1800, 2200, 2600, 3000rpm) based on
shot-peening, which i1s the method of improving fatigue life and
strength.

By using the methods mentioned above, 1 arrived at the following
conclusions
1. The fatigue crack growth rate(da/dN) of the Shot-peened

material was lower than that of the Un-peened material. And in

stage 1, 4K, the threshold stress intensity factor, of the
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shot peen processed material 1s high in critical parts unlike the
Un-peened material. Also m, fatigue crack growth exponent and
number of cycle of the Shot-peencd material was higher than that
of the Un-peened material. That is concluded from effect of da/dN.
2. Fatigue life shows more improvement in the Shot-peened material
than in the Un-peened material. And compressive residual stress of
surface on the Shot-peen processed operate resistance force of

fatigue crack propagation.

Key words : Shot Peening(£E 34), Compressive Residual Stress(}&
5-3-F), Fatigue Crack Growth Rate(3] 22144 52) Shot Velocity( %
Ab& %), Fatigue Life(3]2 49) Threshold Stress Intensity Factor(&} 3t
Al &HE&A ), Fatigue Crack Growth Exponent({® 2 i+4 2 A 2] )
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Nomenclature

da/dN . Fatigue crack growth rate

K © Stress intensity factor

AK . Stress intensity factor range

AP © Load range

R o Stress ratio

Kinay © Maximum Stress inlensity factor
Konin o Minimum Stress intensity factor
C - Material constant

m : Fatigue crack growth exponent
al W © Crack length of width ratio

B, E % Compliance

By o Effective specimen thickness
Bt © Net thickness

£ . Elastic modulus of material

14 © Crack opening displacement(C.0.D)
P : Load on specimen

Co - Normalized K -gradient
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