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Development of 1200HV-class gas atomized powder for shot peening
EEHRZ, MIREEZ

Toshiyuki Sawada, Akihiko Yanagitani

Synopsis: Shot peening is a surface treatment effective to obtain compressive residual stress on shot peened surface and to

improve fatigue strength, and it is applied to automobile parts such as springs and gears. Based on recent trend

for further reduction of automobile parts weight, high hardness of automobile parts will be required more and more

through various treatments such as carburizing.

In this study to develop gas atomized powder for shot peening with high hardness, high density, high ductility

and relatively low cost, Fe-8Cr-6.5B alloy was made by gas atomizing and its various properties were examined.

The resultant micro-Vickers hardness was 1260HV, density was 7.4Mg/m?, and no crack initiated near
indentation by 1000g load. No rust was observed in the condition of 70C-95%RH-96h.

Key words: shot peening, steel shot, hard shot, boride, hardness, high hardness, ductility, alumina, zirconia, fatigue strength
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Fig.1 Fe-B Binary phase diagram (Fe-rich side)'®
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Table 1. Melting point and H. of various boride'®
melting point H,
(K) (kg/mnr)
Fe,B 1683 134050
Co,B 1383 1150
Ni,B 1448 1190
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Ni-4. 6B arc cast ingot

Fe-16. 2Cr=7. 1B arc cast ingot

Fig.2 Microstructures of Ni-4.6B and Fe-16.2Cr-7.
1B arc cast ingot.
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Table 2. Chemical composition of Fe-8Cr-6.5B gas
atomized powder (mass%, O,N:ppm)

Fe Cr B C S 0 N
bal. 8.11 6.44 0.102 0.001 80 48

Powder

DY 4
2

Corrosion condition: 70°C-95%RH-96h

U
Ry
L

Rust observation

Fig.3 Schematic diagram of corrosion resistance test.
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Fig.4 SEM image of Fe-8Cr-6.5B gas atomized
powder.
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Fig.5 XRD pattern of Fe-8Cr-6.5B gas atomized powder.
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Fig.6 Microstructure of Fe-8Cr-6.5B gas atomized
powder.
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Fig.7 Compo image of Fe-8Cr-6.5B gas atomized
powder.

39

~NIVDFeB (SHEEM) &IE1 umiEBED aFe-Fe:BH&
Bl (GEMME) M"HEELEREBEF O TND I ENHER
T&E/, F/=. Compofg EEDXAH{EZFig.7. Table3
IZR9 . CompofRICHNTIREBEDFeBHEIS. EDX7 17
KWCr/Fe=0.156ThHW. MRM—FILEKD
Cr/Fe=0.09& W E< . AMMULT=CridFeBMEICRBBEINT
WasZEMbholce —A. HEHEBO aFellB T
Cr/Fe=0.03THh D=,

Table 3. EDX analysis of each phase (mass%)
Fe Cr Cr/Fe
gray 87.0 13.0 0.15
white 96.9 3.1 0.03
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Fig.8 Micro-Vickers hardness of various powders.
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Fig.9 Density of various powders.

Table 4. Chemical composition of steel shot and
typical composition of SPM30 and

SPMB0 (mass%)
Fe C Cr Si Mn
Steel shot bal. 0.974 0.45 0.78 0.97
SPM30 : Fe(bal.)-1.3C-4Cr-5Mo—-3V-6W-8Co
SPM60 : Fe (bal.)-2. 3C-4Cr—7Mo—6. 5V-6. 5W-10Co
4.3 R4
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Fe—8Cr—6. 5B gas atomized powder

Fe—6.5B gas atomized powder

Fig.11 Rust observation of corrosion resistance tested powder.
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White fused alumina
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Fig.10 Optical microscope images of indentation.
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Fig.12 Properties of various shot.
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