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Stress Concentration and Fatigue Strength of Notched Specimens

under Repeated Bending Moment (2nd Report)

Motoaki Ono

Abstract

In my previous report, I investigated the stress concentration and notch factor in the circular
shaft with circumferential groove of the U, V or Rectangular form, under repeating bending
moment. In this papar the identical problems shall be discussed for particular notch form;
double-formed (1)-consisted of circular arc and V, double-formed (2)-two circular arcs. In
adition to these experiments, 45°V single row and double row were tested.

The stress concentration of a double-formed notch is higher than that of a single formed notch
with upper notch-form or lower notch form respectively, but acording to my photo elastic ex-
periments this amount of increase is not so large as the product of the respective stress concent-
ration of 2 upper and a lower notch. Neuber’s calculating method can not be applied directly
to those particular-formed notches, I used tentatively my caluculating formula which gives
adecuate values compared with traditional calculations and photo-elastic datas.

As the results of fatigue experiments, the notch factor of double-formed (1) is 1. 94 against its
form factor 4.68 and that of other’s are shown in Table 1. Among these values, the notch
factors 1. 41 and 1.47 of 45°V-1, 45°V-2 are rather too much low compared with the value of
45°V notches 1.6 having the same bottom radius 0. Imm and 1.6~1.7 for 60°~90°V notches of

the bottom radius 0. 05mm in the previous report.

This perhapse may be caused by material-

irregulalities of the test piece. and then it shall be checked more exactly in the next experiment.
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Table 1. Results of photo-elastic-experiments.
Fringe order ! . Stress concen tration
Notch Nominal. stress Calculated
Form comp. mde} ten. side J kg/cm? | comp. side" ten. side mean form factor. ag
No. 4 8 | 120 1.53 | 1.35 ’ 1. 44 2% | 1. 56
No. 5 7 ’ 7.2 138 | 122 | 1.0 L1 | L47
No. 6 9 117.5 1.72 1.46 1.60 1.3 2.30
No. 7 6 ! 80.5 1.76 1.51 1.64 1.6 2.82

* Frnm neuber’s nomograph.
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Table 2. Tespiece-material
“ Chemical composition % { Mechanical Properties
Division|Material | Remarks
) ‘ M, P S I 9B as e ¢ } Hy.p
N ’ Steel 0 16 | 0.29 { 0.47 | 0.033] 0.032| 52.2 | 34.5 | 28.5 | 52 ‘ 70 1 19¢ material
\
Note ch:TensiIe strength kg/mm? ¢=Eelongation %

g5 = Lower yielding point kg/mm?.
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il 1 | ruputured
Notcheform | no outer dix. :‘minim. dia. birt]ii;g rg};})slz:et:d rli(iguliﬁ;ed tett;;’i:)n ecc:nt.
d, mm dy mm |okg/mm?| Nx10° IO_, o g/Bkg/mm? | mem
11 12,000 17.68 | 10.7824 O 52.8
2 12.000 20.00 |  2.9908 - 52.8
unnotched 3| 11.900 19.94 | 15.3641 Q 55.1
41 11.885 | 21.21 2.9875 X
5 12%01 | 20.05 | 10,2536 Q 54.9
110 | 12.000 8.597 14. 50 1. 7699 X 2.15
double form 11 ” 8.929 12.15 1.0130 X 2.45
W 12 11984 8. 703 12.36 2. 0434 % 2.15
14| 11.983 8.920 10. 75 3. 3246 % 2.40
16 | 11.995 8. 607 11.18 1.1475 % 2.35
(ax=3.68) | 17| 12,002 8.638 10.72 8.1749 % 2.50
19 | 11.987 8.848 10.29 | 10.7730 Q. 61.3
21 | 12.005 8.675 15.58 5.8372 x
double form | 23 | 11.984 8.677 14.75 4.8774 %
@ 2 | 12.000 8.811 11,99 | 13.4809 Q. 70.2 1.50
97 | 11.986 8. 605 14.45 | 10.3942 Q 75.0 1.92
(k=278 | 28| 11992 8.842 13.72 2.3111 x
30 | 12.000 8. 575 14. 12 4.1775 X
6| 11.992 8.737 15. 28 2.9098 % 2.2
71 12.000 8. 800 13.51 | 10.7663 o 65.7
45V-1 8| 12.000 | 8.978 13.35 | 11.5391 o 61.8
12. 000 9.000 13.62 9.9152 o 66.4
(x—3.25 |15 11.980 8.765 15.87 | 11.2145 o 66.2
31| 12.000 8.618 19. 58 0.3183 % 1.40
32 m&m[ 8.576 17.40 1. 2364 % 1.75
18| 11.980 |8.600l8.712 16,83 5, 0323 % 1.40
20 | 11.987 [9.083(9.134/ 13,55 | 10.7030 o 70 6
#5V-2 22| 11.989 [8.8128.910 13.41 | 122609 0> |  60.4
25 | 11.995 [8.779/8.870  14.40 3. 8854 % 2.10
(ak=3.25) | 26| 12.006 [8.797/8.891 13,92 | 10.3932 o 64.5
29 | 12.002 18.7508.822 14,31 | 10.0890 o 64. 1

note. tention test =tensile strength of fatigue tested specimen.
eccent =eccentricity of braked sectinal area.

a g =form factor caluculated from auther’s formlas
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Table. 4. form factor & notch factor

\doubk:u) doubk(Z)’ 45V-1 # 45V-2
ax 4.68 2.78 l 3.25 3.25
Bx 1.94 1.66 1.41 1.47
A g @
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