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ABSTRACT: The work aims to improve the uniformity of surface coverage and the strengthening efficiency of shot peening
(SESP). The distribution characteristics of surface coverage in width direction of shot peening was analyzed in single path shot
peening (SPSP) by image processing techniques and the distribution uniformity of surface coverage and SESP were investigated
in multi paths shot peening (MPSP) by normal distribution function. In SPSP, surface coverage in width direction of shot peen-
ing approximated normal distribution. In MPSP, the surface coverage was significantly affected by the adjacent path spacing.

The smaller the path spacing was, the more uniform the surface coverage distribution was. There was an approximate linear re-
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lationship between the two. SESP increased as the path spacing decreased when the uniformity of surface coverage changed

from 0.91 ~ 0.99. Moreover, SESP was also influenced by the length of the peened component and the corresponding SESP for

different path spacing got closer as the length reduced. The uniformity of surface coverage can be improved on the basis of en-

suring the SESP by selecting the adjacent path spacing reasonably.

KEY WORDS: normal distribution; shot peening; path spacing; surface coverage; uniformity; strengthening efficiency
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Fig.1 Measuring scheme for surface coverage of single path

shot peening along with the width direction: a) selected sur-
face to be analyzed!'¥); b) selection of measuring area
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Tab.1 Calculation results of surface coverage in different peened areas of component for single path shot peening
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Fig.2 Distribution characteristic of surface coverage in single
path shot peening (k=20)
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Fig.3 Distribution of surface coverage for the different path spacing of shot peening
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Fig.4 Influence of the adjacent path spacing for shot peening
on surface coverage uniformity
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Tab.2 Calculation results of the number of shot peening
required to achieve full coverage for different uniformity
of surface coverage

ik %
EEEERY g PR %Lfé%
1 FEL R 262 327 0, A
SIFERE ) S/mm R C/% W LA .
0.91 15.0 38.7 8.0
0.93 14.6 39.8 7.7
0.95 14.0 415 73
0.97 13.2 44.0 6.8
0.99 12.0 48.4 6.0
yapsl tl:*lﬁl‘ WIAEE S AW ALSR ALK, AR 4
Nin, ~ —><n T 6 B AL BB YR AL ny. 1A

ZERAN SFJ?/TO M5 FTLAR H, S#uh, B



Fa1s B

SN TR AR s BT IE A0 A Y L 2 T A 25 24 S0 FR 5 B AL AR AT 5T - 231 -

054L
__0s3Lf
=
ﬁ 052LF
sz
EQML
S

0.50 L}

049 L s s s s

090 092 094 09 098 1.00
REE m RIS (L)
Bl 5 T 7 15 R A AR P X IS AL R T YRS S e T
AR

Fig.5 Influence of surface coverage uniformity on the total
path number of shot peening and average surface coverage
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Fig.6 Influence of surface coverage uniformity on the width
of the peened area A
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Fig.7 Experimental verification for the influence of path spacing of shot peening on surface coverage uniformity
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