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Effect of the Semi-circular Relieving Groove
on the Stress Concentration at the Fillet

of the Stepped Bar under Axial Tension

by
Hyochul Kim?*

Abstract

A stepped bar with seimi-circular stress relieving groove near the fillet was subjected by axial
tension in a polarized light field. On the stress concentration factor, the effect of the ratios of
the fillet radius, the distance between two relieving grooves and the groove radius to the breadth
of the narrower portion of the stepped bar have been investigated. Observing the stress
concentration in 48 models with various proportions, the conclusion arrived at were as follows:
1) If the fillet radius of the stepped bar is larger than half breadth of the narrower portion,

the reduction of the stress concentrations can not be expected.

2) If the fillet radius is smaller than half breadth of the narrower portion of the stepped bar,
the stress concentration can be droped to the reasonable range.

3) When the groove radius is larger than a quarter of the difference between the distance of two
relieving grooves and the breadth of the stepped bar and smaller than a half of that, the
stress concentration factors can have their possible minimum value.

4) When the sum of the breadth of the narrower portion of the stepped bar and twice of the
relieving groove radius is smaller than the distance between two relieving grooves, minimum

stress concentration can be obtained.
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Table 1. Proportlons of models
R/d=0.375 ! R/d=0. 25 ” R/d 0. 125

[S— l,,A e P | B R e

c/a=1.5 | cja=2 1‘ d=1.5 |  ofd=2 | d=15 |  o/d=2

" Model | - * Model “Model T ,, "Model | _,, | Model | Model |
Mot L IR e MR e ] e | MRS e MRS i
1 0 9} sl 1w ! o! 2! o 01411 0
2 | 1716 ¢ 10 ; 116 | 18 | 1/16 26 i /16 34 | 1/16 42 | 1/16
3 | 8/32 ' 11 | 3/32 1 19 | /s | 21 /3 1 35 |32 | 43| 3/32
4| y8 | 12 l /8 | 20 | 18| 8| 18 36| 1/8 44 | 18
5 | 5/32 | 13| 5/3 . 21 | 5/32 29 ] 5/32 ‘ 5 | s/32 | 45 | 5/32
6 | 3/16 | 14 | 3/16 22 | 3/16 30 | 3/16 | 38 | 3/16 | 46 | 3/16
7wl 15 e 23 | 7/32 31 | 7/32 1 a9 | 732 } a7 | 7/32
8| 14, 16 1/ 24 | 1/4 ] 32 | 140 40| 14| 48| 1/4
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Fig. 2. Stress patern for the model
without relieving groove
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Fig. 8. Stress patern for the model
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Table 2 Stress concentration factors -

Model No |  kr ks | ModelNo | ke | ke | ModelNo | ke | ke
1 1.60 | 0.32 ! 17 1.77 0.16 | 33 1 210 | 0.00
2 1.58 0.70 18 1.73 0.52 | 34 1.92 0.29
3 1.59 0.95 | 19 1.68 0.75 35 1.83 0.45
4 1.51 1.18 20 1.62 0.94 36 1.70 0.78
5 1.45 1.20 21 1.50 1.09 37 1.55 0.98
6 1.34 1.49 22 1.37 1.37 38 1.42 1.14
7 1.21 1.51 23 1.12 1.52 39 1.26  1.36
8 1.04 1.64 24 1.04 1.94 40 1.04 1.64
9 1.60 0.32 | 25 1.17 0.16 | 41 2.10 0.00
10 1.60 0.29 26 1.75 0.18 42 2.02 0.00
11 1.55 0.39 27 1.73 0.17 | 43 1.94 0.00
12 157 0.43 | 28 1.71 0.17 || 44 1.90 0.16
13 1.56 0.57 29 1.68 0.34 | 45 1.83 0.14
14 1.54 0.56 30 1.66 0.45 | 46 1.78 0.30
15 | 1.50 0.60 31 1.59 0.43 | 47 1.68 0.28
16 1.49 0.75 32 1.55 0.56 | 48 1.68 0.42
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Fig. 4. Effect of stress relieving groove
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