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'ON THE SHOT FOR PEENING (V)

(Eﬂ’ect of- Shot on the Cleamng Eﬂ'ect)
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Michira Uchzyama cmd Kazunori Kamzshaham

Synopsis: . o .
The steel will bear, generally, a crmkly, clean surface -after -shot-peening - and therefore
the authors define the ‘‘cleaning action’ as such. But the authors had little informations as
to the effect of cleaning on the advantage of fatigue strength, which was a proper .aim of shot-
peening, the influence of shot properhes on the cleanmg, the effect of heatmg on the fatigue
strength thus’ obtained, .and so on. ' B

To get an- explanatrons for these problems, the authors mvestrgated the residual stress and
- fatigue strength of self- hardemng ‘Ni-Cr-Mo steel specimens, which . had been peened with

round or as-cut shots on their pohshed or as-rolled surfaces, the drop of fatigue 11m1t by

heating in the vacuum after peening.
Some of the new results obtained were:

1) The peemng effect, which had been used somewhat" vaguely hitherto, was d1v1ded into
two factors; the residual stress effect and the cleaning effect. :

2) The residual stress effect.decreased by heating over 300°C and the cleamng effect was
affected by the initial surface conditions of specimens. -

3) The above- mentxoned two effects took their appearances w1th increase of the fatigue

strength.

4) The shape of shot had an. mﬂuence both on the reS1dua1 stress and the cleamng effect
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Table 1. Chemical composition of a fatigue test specimen.
Chemical C Si Mn P S Ni Cr Mo
composition (%) 0+39 032 0°53 ‘ 0°014 | 0+007 3*11 . 0°58 0+31
Tabte 2. Conditions of the specimen.
Sample No. Treatment Remarks
1 S - B —» H ' . 8§ :Softend, cooling from 650°C X20mn
2a 4 —- % - # —> Pa (air); Hv 320
v 4 y e - o -
g ]c) ,: _; ,: : ,: : gz B  : Ground & finished by buffing
3a- v > # —» # — Pa —H H : Hardened, cooling from 850°C x20mn
3b v - #%# - # — Pb —H (vacuum); Hv 475 -
v = y .
2 ¢ ,: : ﬁ - 7 — Pc -H P a : Peened with ronnd shots
5a 4 - # — Pa Pb: 7  509% round-+50% as-cut shots
gg Z:;ngg . Pc: # as-cut shots
6 a # - % —- Pa - H Aa :Stress relieved, heating up to
6 b # —- % - Pb - H 200°C X 20mn (vacuum); Hv 320
6 c # —- # - Pc - H .
a # =B —> Pa Ab: #  350°C 2 4
g a 4 —> 7 > # — Aa Ac: 7 400°C 4 ’ 7
9 b # > # > # 5 Ab .
9c v >4 > 7 > Ac Ad: 7 450°C ” R
9 d v - 7 - # — Ad Ae: #  500°C 4 ”
9 e v > # - # — Ae .
9 f v s v > Af Af: # 600°C 7 , s
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Fig. 1. Residual stress distributions in the
specimen, peened with round or as-cut shots.
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Fig. 3 S-N diagrams for specimens, as-rolled

or peened or peened on the as-rolled surface.
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Table 3. Hardness of specimens after heating.
. No. ! 8 j 9 a i 9b 9c 9d 9e E 9 f
Heating t ‘ S

. Hea mﬁbimperature 1o l 200 350 400 450 500 g 600
g ! !
f i i . !

}{ardnggf of specimens | o) 320 317 | 326 321 32 | 317
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Table -4.. Surface condition before peening and effect of shot roundness.

Grade of , Surfa-ce. Condition of fatighe specimen ![ Ef(;;ﬁdgfss* . )
T steel condition Surface " Hardness Thickness ?ShOtS . emarks
; roughness (z) (Hv) (mm) " (kg /mm?) i
. Buffed to G V
Ni-Cr-Mo finish <0r1 [ 475 6 ! 9 —
Si-Mn | 000 emeryi <1 372 7 14 Report No.V
Ni-Cr-Mo | As rolled 15 | ez 6 ! 22- —

* Roundness effect of shots=[Fatigué limit of specimens, peened with round shots} .

— {Fatigue limit of specimens,

peened with as-cut shots}
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