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ON THE SHOT FOR PEENING (I11)
(Effect of Shot Hardness on the Residual Stress)‘

Michira Uchiyama and Kazunori Kamishohara

Synopsis:

Results of an investigation into the effect of shot hardness on residual stress induced in

the sub-surface layer of specimen are reported in this paper.

were made by the dissection method.
Some of the conclusion reached. are;.

(1) Residual stress distributions show the tendency to take max.

Analyses of residual stress

value on the surface

when the soft specimen is peened with hard shots, while the rest of combination cause ‘max.

point at the inner part of specimen.

(2) The magnitude of max. residual stress is concerned to the hardness of specimen, and

the min. shot hardness to take the full

gain of this value is equal to that of specimen.

. (3) Size or velocity of shot has minor effect on the magnitude of residual stress in speci- -

men.

(4) Depth of cold worked layer increase as’ the hardness of specxmen decrease or using

harder shot.

(5) In the industrial viewpoint, hardness of shot is desirable to be same with that of work.
(6) Almen test strip is useful to measure the residual stress as it is-or tempering at low

temperature to the same hardness of the work.
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Table 1. Chemical coinpdsition, size and

(,1 >‘.2E1(Z—¢) :,

mechanical properties of specimen.

{

Chemical | € | Si !Mn P | S | Cr .
composition . : l
(%) 056 [l 0°33 l 0°81 { 0°029; 0°021; 0°74,

Width x thickness >< length(mm) ’ 185X 3°05X 76

. ‘ i Tensile
Heat treatment H(zﬁ'dr()g)s)s ' strength
) Vi9) (kg /mm?)
0il quenched at 850°C
& tempered at 100°C 705 197%
” 200°C 618 197*
4 300°C 550 182
4 400°C 481 157
4 500°C 406 130
4 600°C 321 100
Annealed at 500°C 266 88
” 760°C 177 66

* Estimated value

X76"1

Table 2. Chemical composition, size and
mechanical properties of Almen test strip.
Chemical composition® |___. .
o )° POSIONT g idth x thick- |Hardness
- |ness Xlength R
C SiMn| P| s (mm) (Re)
!" (‘ , £ - ; L]
0°700°180°610°0250°035| 17 01X 1729 4eey

}

|

* SAE 1070 Carbon steel

Table 3. Size and hardness of shots.

Kind of shot (i‘frﬁ) ( Condition 1 H(‘gs‘("se)ss
- { |
Cast iron 124 "As received 640
Cast steel 0°73 " 398
Cut wire 0°6 4 483
v 4 | Heat treated: 335
p , v ” 242
7 ‘ K4 1 ” 149
% ' o8 ! ” 726
7 : 4 4 584 -
C oy ‘ ” ” 487
# » , # 381
o 4 V4 303
o y » 251
4 4 4 162
” 1'0 As received’ 359
Armco iron 2°0 Heat treate 121
y Y Y . 101
Copper 7 | As received 84'0
Aluminum . 2'6 # 421
Lead 21 # 212
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Fig. 3. Effect of shot hardness on the
residual stress in specimen.
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STUDIES ON MECHANICAL PROPERTIES AT ELEVATED
TEMPERATURE OF Timken 16-25-6 (III) '

Taro Hasegawa, Osamu Ochiai, and Juniché Ino

Synopsis: « : .

Authors studied the effect of reductlon of the hot-cold working on creep rupture propertles
at 650°C, 31°5kg/mm2. The results are as follows:

1* It was observed by macroetching the transverse section of the specxmen that hot-cold- N
worked speciimen was not, worked uniformly in its ‘séttion. When it is finished in square
section by hot-cold working, severely stressed portion disperses in diagonal line. When it is
finished in round section, severely stressed portion concentrates in the center. The reduction
of workmg of the specimen differs fairly with the location in the square section from which
specimen is taken. So, a round bar is used to study the effects of the reduction of hot-cold
working. '

2. Creep resistance increases by the reduction of working to the critical value, but
exceeding this limit it decreases. This critical value of the reduction of working is dependent
on the working temperature and the pre-treatment of hot- cold woking.

3. Three specimens were picked from the different locations in a section of 40mm square
bar which was hot-cold worked. Creep characteristics of the specimens differs owing to
their location where they are taken.
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Table 1. ‘ Chemical composition of tested material.

Symbol C Si ' Mn ,{ P . S Cr Ni- 1 Mo N :Form of forged bar

'
i

T8 | 0°07 | 0765 1*82 7 0014 0°024! 1592 : 24'88E 672 . 07150 20mm ¢ forged bar

i

T11 0°05 0°61 06l . 0°013 . 07032 ¢ 1579 2548 5795 0°092 | 40mm & forged bar
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