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Surface Modification with Shot Peening by Using Sn Addition Fine Media with High Hardness.
EH Rz

Toshiyuki SAWADA

Synopsis: In this study, in order to develop the shot peening process with both inducing compressive residual stress and soft

Sn coating, the behavior of the peened surface modification by using hard media containing soft Sn phase was

examined. Shot peening was carried out by Sn phase dispersed Fe-Cr-B-Sn alloy media with high hardness of

1150 HV in Vickers hardness.
steel was used as workpiece.

In the experiment, media particle diameter was under 45pm. Annealed JIS-SUJ2

On the peened surface, compressive residual stress was 430MPa and Vickers hardness increased to 330 HV.

Also, 17 mass% Sn was detected by SEM-EDX analysis and peaks of Sn and FeSn, by XRD were observed.

Furthermore, according to the cross-sectional TEM observation near the peened surface, nano crystalline region

was observed and Sn was detected at this region by TEM-EDX analysis. It was cleared that it was able to give the

peened surface high compressive residual stress, at the same time, to coat the peened surface with Sn.

Key words: shot peening, micro shot peening, surface modification, residual stress, Sn coat, nano crystal grain
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Table 1 Chemical compositions of test media in mass%.

Fe Cr B Sn
FCB-0Sn Bal. 8.22 6.44 -
FCB-2Sn Bal. 7.76 6.30 2.38
FCB-6Sn Bal. 7.41 5.99 6.23
FCB-12Sn Bal. 6.99 5.99 12.17
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Fig.1 Appearance images of test media with and without
Sn addition. (a), (b), (c) and (d) show those of
FCB-0Sn, 2Sn, 6Sn and 12Sn, respectively.
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Fig.2 X-ray diffraction patterns of test media. (a), (b),
(c) and (d) show those of FCB-0Sn, 2Sn, 6Sn
and 12Sn, respectively.
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Fig.3 Cross-sectional back scattered electron
images of (a)FCB-0Sn, (b)FCB-2Sn, (c)FCB-
6Sn and (d)FCB-12Sn. (a'), (b"), (c") and
(d") show those of (a), (b), (c) and (d) with
high magnification, respectively.
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Fig.4 Variation in Vickers hardness of test media as a
function of Sn content.
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Fig.5 Variation in density of test media as a function
of Sn content.
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Fig.6 Residual stress on peened surface.
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Fig.7 Vickers hardness distribution from peened surface.
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Fig.8 Surface observations of (a)Non-SP, (b)6Sn-SP and (c)0OSn-SP by SEM. (d), (e) and (f) show
back scattered electron images at the same views as (a), (b) and (c), respectively.
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Table 2 EDX analysis on shot peened surface in mass%.

Fe Cr Sn
Non-SP 98 2 -
6Sn-SP 81 2 17
0Sn-SP 98 2 -
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Fig.9 X-ray diffraction patterns on peened surface of Fig.11 EDX spectrum at the point A in Fig.10(b)
(a)Non-SP, (b)6Sn-SP and (c)OSn-SP. by TEM.

- Peened surface
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Fig.10 Cross-sectional observation near peened surface by TEM. (a) and (b) show bright field images of Non-SP
and 6Sn-SP. (b') shows that with high magnification at nano crystal grain region surrounded by white
dashed line in (b)6Sn-SP. Electron diffractions were carried out with approximately 700 nm in the beam
diameter. W on the peened surface is tungsten layer for the surface protection during FIB process.
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