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ON THE SHOT FOR PEEENING (IV)

(The Relation between Residual Stress and Fatigue Strength)
Mzchwa Uchiyama and Kazunori Kamishohara

Synopsis:

The relationship betwcen the residual compressive stress in specimen, resulting from shot
peening, and the fatigue strength of it is studied. Si-Mn steel specimens are polished to
000, peened with hard or soft (round or as-cut) cut-wire shots, and tested .with the 200
kgm Schenk type fatigue-testing machine. :

Conclusions reached are: .

1) Residual compressive stress distinctly improves the fatigue resistance of peened speci-
men, but the investigations into the numerical correlation between the former and the latter
are left to be studied.

2) Hardness of shots has a meaning only in relation to the ability of causing residual
stress in specimens, then the softer shot is not always inferior to the harder one; i.e., the
hardness number of shot will take a clear meaning only after the hardness of the work to
be peened is shown. '

3) The use of as-cut shot has a reverse effect upon the fatigue strength of the work,
and the existence of comparatively high residual stress caused in the work will not prevent
the fatigue limit from decreasing widely, if the bulk of as-cut shots is applied in peening

practice.
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Table |. Peening conditions of specimens.

Sample No. Hardness of specimen |

(Hv 30) Condition of peening
1 372 Polished 000
2 7 Peened with Hy (5) 726 round shot
3 i v Peened with Hv (5) 303 round shot
4 ! 458 Polished 000
5 i 7 Peened with Hvy (5) 412 round shot
6 M 7 Peened with Hvy (5) 162 rouud shot
7 ! 372 Peened with Hy (5) 726 as-cut shot
8 a v -| Peened with Hv (5) 726, round (50%) +as-cut(50%) shot

Table 2. Chemical composition and heat treatment of shot.

C Si Mn P S
0°58 024 045 0°028 0027
Dxa (mm) Shape ‘ Heat treatment Hardness (Hv5)
08 Round Oil quenched at 850°C, tempered at 100°C : “ 726
” As-—cut ” ” P P P
7 Round v v 4 390°C 412
“ 7 7 7 4 500°C 303
K ” Annealed at 760°C 162
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Table 3. Chemical composition and heat treatment of fatigue test specimen.

C Si Mn P . S
0°56 155 088 0°023 0025
i - Surface condition before shot
Heat treatment ‘Hardness (Hv3o)l peening
Oil quenched at 850°C, tempered at 580°C E 372 —_:—1(9) Polished 0CO-
” s v 420°C ; 458 * 13 %
i
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THE EFFECT OF FORGING RATIO ON MECHANICAL
STRENGTH OF 13% Cr STEEL

Kenji Ono, Dr. Eng., Ryoichi Sasaki

Synopsis: _

It is well known that forging ratio affects on the mechanical strength of steel, yet a neces-
sary forging ratio as structural steel varies with different kinds of steels and-ingot size.
The experiments herein introduced were made to clarify the effect of forging ratio on the
mechanical strength of 139 Cr steel. Eight specimens were used which had various forging
ratios from 1 to 73, and test pieces were prepared being taken from two directions (i. e. for-
ging direction and the direction at right angles to it.).

The results were summarised as follows.

(1) Tensile strength was not affected by forging ratio.

(2) With increase of forging ratio, reduction of area and impact value increased to the
forging ratio of 18 and then decreased slightly, however those in the direction at right angles
to forging decreased considerably to 10°5 forging ratio and then increased slightly.

(3) At room temperature, variation of fatigue strength had analogy to impact value etc.,
however, at 400°C, it showed different tendency.
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