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Stress Concentration and Fatigue Strength of Notched

Specimens Under Repeated Bending Moment (3rd Report)

Motoaki ONO and Yasuo YOSHIMATSU

Abstract

Continued from the 2nd report, we treat the identical problems of the stress concentr
ation and fatigue limit under rvepeated rotating bending of the circular shaft with
circumferential groove of a circular arc

As to the stress concentration factor ex of this type of notch, we can calculate
approximately from auther’s formula, which regard this notch of circular arc as an
equivalent elliptical form, and then these calculated values were compared with that of
photoelastically measured,

We used 1.5kgm small type of endurance testing machine, whose test piece’s dia,
6 m/m, and repeating cycles per minute are 3,000, The obtained results of No.1 and
No.2 low-carbon steel testpieces are that their notch factors 1.04~1.09, against to these
stress concentration factos 1,37~1 .45 caluculated, From these results we see the characte
ristic curve of ax to the a/H ratio (a: minimum breadth, H: maximum breadth) agrees

with the Bk characteristic to the do/d ratio.
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symmetrical circular arc notches.
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Fig 5 Stress pattern subjected to pure bending

Table, 1 Results of Photc-elastic tests,

Bending Moment, =~ M=1600kg - mm
. n=185

Z=550mm?3

Fringe Orcder.

Section Modulus

s=0.202kg/mm
s=M/Z=2 86kg/mm?

Fringe Stress,

Normal Stress,

Maximum Stress. - omax=s.n=3 74kg/mm?

Stress Concentration Factor, ax=1.31
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Table. 2 Chemical composition and mechanical properties of test pieces.

j ’ Mechanical properties
NO C Si Mn P | S ; —
| J ' ¢ aB AN : Hy
LR | 1 |
1 0.22 0.24 0.50 0_021’ 0.023 — — — 175
2 | 018 023 042 0045 0022 — 67.9 105, 156
3. B ¥ % B 3.58
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Fig. 7 Dimension of the test piece for the
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Fig. 8 ai-characteristic to the a/H ratio

No. 2 steel for bending,
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Table. 3 Results of fatigue tests,
Eﬂ Test- d ! do P Repeated Broiien Eccen- ;::"ooé Vicker’s Hardness near the
' ,§ piece kg/ number |Un- tricity | 8 broken section
g No. !mm/mm|  mm?2 x 106 brgken mm é’ﬁff 1123 4|5]|6 % 71819
1 le.00 | 25.9] 10,0081 O 70.4
2 16.00 22.4 1 10.3190 O 71.5
3 5.9 30.6 4,0118 X 154| 172 161] 186 166| 160| 171 187| 161
4 16.00 33.0 0.5948 X 195) 187 178 147| 178| 188 146| 201 183
5 |5.99 | 30.0| 10.0133' O 73.3
6 16.00 29.5 1.8294 x 195 183 203/ 188 191| 190, 188 179, 191
7 16.00 29,0 | 14.3617 O 72.2 1
. 8 16.00 31.4| 2.6652 X 163 182| 164 182| 182) 168 178 170, 177
No. 1| 37 Is 084,26 26.6| 10.4984, O 92.0
38 [5.984.18 29.9 3.9272 X 1. 165| 187 174| 177 175 161} 169: 176| 175
39 |6.054.22| 28.5 6.9030 X 1. 188] 163| 199 186| 193 192 191| 176 185
40 15.984.25] 29.2| 12.8352 O 90.8
41 15.99/4.27 27.5| 12.3514 O 90.7
42 |5.994.23  30.9 0.9432 X 1.5 146/ 165 173| 153 166| 149, 152| 157 151
43 |5.994.23 32.9 0.8065 X 1.1 197 169 162| 192| 178| 179, 164, 180 166
44 15.9914.23 28.9 10.3332 O 91.2
1 45 |5.994.23 32.2 1.0567 X 0.5 | 181| 176| 199} 177 175 181 175/ 175 171
9 16.034.79 27.6| 0.3452 x 1.5 154 182 152| 152! 177 153 152/ 156 170
10 | » 4.7 33.2 0.2007 x 0.5 176| 169| 172 177 167| 175 159 161} 193
11 v 4.8 29.8 0.2603 X 1.5 172| 173 172/ 164| 180| 170, 174 163| 158
12 7 |4, 84‘ 26.1 10.2529 O 85.92
13 7 14.83 249 4.9063 X 1.5 152| 145 179 171, 137| 176! 168 167, 178
14 7 4.84 24.8 1.1209 X 1.5 164| 189 176/ 170, 172| 152 179| 178, 179
15 | » |4.76) 21.2| 13.5552 O 85.44
16 v |4.76) 23.6 | 12,5687 O 85.10
17 2~ 14,750 27.1| 10.0858 O 86.39
18 | » 4.711 29.4 0.7266 x 1.0 174| 171] 154, 142| 165, 168| 178 168 166
No 2| 19 | # |5.43 32.0| 1.8037 X 1.0 158 160, 177 177 185 170 151 136 175
20 7 15.43 30.2 | 10.7020 O 78.21
21 |~ 544 28.8 10.6392 @) 78.35
22 7 5.38/ 30.0 4.5014 % 1.0 1521 178! 160| 173] 181] 155/ 187] 167! 165
23 | 7 15,40, 34.3 0.3209 x 1.0 182! 176| 207| 182 179, 180} 178 170| 175
24 | » |5.400 27.2 | 10.0580 O 78 35 i
25 7 543 35.2 0.3160 X 1.0 190] 169 177, 172 190, 183| 152 171; 175
46 | 7 30.4 3.8378 x 153 175| 181| 157| 154{ 157 168| 171| 163
A7 | » 28.0 | 10.6619 O 67.65
48 4 29.2 | 10.7381 O 67.97
49 | 31.6 4.4270 % 179| 167! 177 153| 164, 176, 167 162| 182
50 2 36.2 0.4690 X 152 165| 186, 148 158 181 152) 164, 178
51 {7~ 33.9 0 8574 x 167! 1611 164 158' 177! 165 1671 146! 163
Note, #*: Tesile strength of unruptured testpieces, 8 SR 21 1 &
A 'YZ‘HL‘ini,
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Fig. 9 Fatigue limits of No 1 material
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