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The Effect of Notch on Bending Fatigue
Strength of Structural Steel

&b B Fa*
Park Noh Suck
Summary

This experimental work was carried out to investigate the fatigue bending strength
on various shapes and sizes of notches of the domestically manufactured steel plate.
The notch types tested were a circular hole, U~ and V-notches. The S-N diagram for
different notch shapes were discussed in relation to plane bending strength and stress
concentration factor of notches. The results of the experiments ‘are summerized as
follows:

(1) The difference between stress concentration factor and notch factor was greater as
the radius of notch root became smaller, and these values approached to an identical
value as the radius of notch root increased.

(2) It was shown that the plane bending fatique limit of bar without notch for the hot-
rolled steel having the tensile strength of 33.1kg/mm? was 17.0kg/mm?,

(3) U- and V-notch had a greater effect of stress concentration factor on the endurance
limit, but O-hole showed the same effect only for ¢<2mm.

(4) For the same radius of notch root, U-notch showed a lower value of fatigue limit

compared to V-notch and O-hole.
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Table 1, Chemical composition of the
specimens tested(%)

e ants, C | | Ma | P |
°°’(‘§;’)‘t | 0.09 ]l 0.15 }0.48]0.023} 0.017

Table 2, Mechanical properties of the
specimens tested

tensile
yield stress e]ongatlonl rockwell A
(s]:ge/rlxgr;}}) (kg/mm?*) (%) 1 scale
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Table 3, No. of Specimen

type of notch ’notch size(mm) ’ specimen No.

smoothed * f 1—1—-12
, 0.5¢ | 2-1=1~12
0-hole notched 1.0¢ | 2—2—1~10
2.0¢ | 2-3—1~10
406 | 2-4—1~10
0.25R 3—1—1~12
U-nothed 0.50R 3—2—1~10
1.OR 3—-3—1~10
‘ 2.0 R 3—4—1~10
; 0.1 R 4-1—1~10
} 0.25R 4-2—1~10
V-notched ] 0.50R 4—3—1~10
i 1.0 R | 4—4—1~10
' 20 R 1 4=5-1~10
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Table 4. Characteristics of specimen notch type.

O—hole notched U—notched V—notched
notch | fatigue notch | fatigue notch | fatigue
size limit a q :8ize limit a | B q size limit I3 B q
(mm) |(kg/mm?*) (mm) | (kg/mm®) (mm) | (kg/mm?*)
I { } 0.1 R| 85 |8.35 2.0 0.14
-0.5¢| 15.0 .13} 0.07] 0.25R| 8.5 [3.002.0[0.50 0.25R| 10.0 | 2.9 1.70] 0.36
1.0¢ 1.0 ‘2 55#1 55 0.36 0.5 R 9.0 2. 401,89 0.64% 0.5 R 11.0 2.37; 1.55| 0.40
2.0¢ 10.0 2.2711. 701055' 1.0 R 9.5 1.91.79 O.BBE 1.0 R 1.0 1.88] 1.55] 0.63
4.0¢ 11.0 1.91.55] 0.61! 2.0 R 12.0 1.57{1.42 0.74} 220 R 1.5 1.56] 1.48] 0.86
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Table 5, Results of fatigue test in

smoothed specimens

notch a
o. of b h
p(sir?rsn) jspecxmen r(ri(rg’/) (mm)}(mm)]

|

| —1 | 34.0]20.73) 3.01 1.030x10¢

| 1—2  132.020.90, 2.96 2.380x10¢

1-3  130.020.60 3.03) 6.280% 10¢

1-4 | 260 l 20.70] 2.98 1.505%10°

smoot. | 1—5 | 22.0 | 20.86 3.02| 5.074x10°
hed 1-6 |20.0|20.80 3.00 1.485x10°
L7 190 | 2077 3.00] 1.887% 100

1—8 | 18.0|20.90, 2.97| 2.048x 10¢

1—9 | 17.0 | 20.80, 3.02] 1.000x 107

1—9¢a)| 30.0 ’ 20.80, 3.02, 4.730%10¢
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Table g, Results of fatigne test in O-hole notched specimens

notch size p(mm)| no. of specimen| o(kg/mm?) b(mm) h({mm) Nf
b=b—0.5
2—1—1 28.0 19.9 3.06 3,410% 104
2—1-2 24.0 20.2 2.90 7,950 104
0.5 2—1-3 22.0 20.0 3.00 2.513x10°
2—1—4 20.0 20.0 2.90 7.683 % 10°
z—1—5 17.0 20.0 2.84 2. 146 % 10
2—1—6 15.0 20.1 7.00 1.000x 107
p=b'—1.0
2—-2—1 30.0 20.2 3.04 1.510% 10¢
2—2-2 24,0 20.1 3.00 4,700x10¢
2--2-3 19.0 20.2 3.00 A, 447 X 10
1.0 2-2-4 16.0 20.6 2.90 4,939 10°
2-2-5 14.0 20.4 3.00 1,224 10
2-2-6 12.5 20.3 3.00 1.414 %10
227 11.0 20.2 3,00 1,000 X 107
b=06'—2.0 i |
2-3--1 30.0 20.1 3.00 a 1,710 108
2-3-2 24,0 20.0 3.00 5 7.270%10¢
2-3-3 19.0 20.0 2.90 4,597 x 103
2.0 2-3—4 16.0 20.2 2.90 6.865 %109
2-3-5 13.5 20.1 3.00 1,721 %108
2-3-6 12.0 20.3 3,00 2.314 %108
2-3-7 10.5 20.0 3,00 ; 2.460x10
2—-3-8 10.0 19.8 3.00 i 1.000x 107
| i T h=—4.0 T * -
| 241 34.0 18.2 2.98 0.500x 10
3 2—4-2 30.0 18.3 2.99 1.170% 10
| 2—-4-3 26.0 18.5 96 4.310x70¢
! 2—4—4 22.0 18.4 2.92 1.578 %105
4.0 J 2—4-5 19,0 8.5 2.92 4.426 X108
1 2—4—6 16.0 18.5 3.04 6. 840x 10°
‘ 2—4-7 .4.0 18.3 3.02 1.998 %108
| 2—4-8 13.0 8.5 3.00 2.013x 10
J 249 12.0 18.5 3.00 5,099 % 10°
| 2~p—10 1.0 18.4 2.99 1.000x107
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Table 7, Results of fatigue test in
U-notched specimens

notphed no. of o ! )
p(sr;Zri) SpecimenJ, I(ri(rﬁz/) (mm) l‘(mm)' Nf

3—1—1] 28.0] 19.7] 2.98] 2.680x10¢

3—1—2| 23.0l 20.21 2.98 7.640x10¢

3-1-3| 19.0 20.2’ 2.99\1 2.150% 108

3—1—4] 16,0 20.2 2.99 8.369x10°

C-ZR | 55| 14.0 201 2.99 1.849x 100

3—-1—6 12.01 19.9 2.98 1.945x10°

3—1-7| 10.0] 20.0 2.96 2.145x10°

3—1-0| 8.5 20.3{ 2.%2 1.000 X 107

| 3—2-1| 28.0 19.¢ 3.00 2.190x10¢

3-2-2| 22.0 20.2, 3.000 1.060x10°

323 18.0 20.2 2.90| 3.530%10s

0.5R | 3—2—4] 14.5 20,4 3.00 1.185x10"

| 3-2-5 12.0 20.3 2.90 2.129x10*

| 324 10.0 20.2 3.00 5144100

| 3-2-7] 9.0 20.43 2.86 1.000% 107

| 3—3—1] 32.0] 20.64] 2.96 1.040x10¢

| 3-3-2| 24.0 20.4] 3.00 6.530x10¢

| 3—3-3l 20.0 20.55 3.00) 2081 x10°

| oR | 334 1750 20.5 2.99) 3.030x10°

| 3—3—5‘ 15.00 20.5 3.000 7.525x%108

| 336 12.5 205, 5.00 1.892x10°

‘ 3-3-7 10.5 20.4] 2.90 2.573x 108

| 3-3-8 9.5 20.5 3.00 1.000x10

3—4—1 28.0, 20.5 3.00 1.900x10¢

3—4—2 24.0, 20.4 3.10, 1.219x108

3—4-3) 20.0| 20.5 3.00 5.730%10°

2.0R | 3—4~4 17.5 20.5 3.oo|‘ 1.060 % 10°

3-4—5 15.0 20.3 2.90 1.51910°

3—4—6| 13.0 20.0( 2.90? 7.340x 108

3-4—7| 12.0] 20.3 3.00 1.000x10"
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Fig. 9. U-notched S-N curve diagram.
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Table 8 Results of fatigue test in

V-notched specimens

notch c |

s no. of b | h

Ps(lem) specimen g;gz/) (mm)l(mm)‘
i 4~1—1‘ 28.0] 20.0 2.97] 2.130%10¢
| 4—1--20 24.0] 20.0 2.95| 4.980%10s




s @sl SY memEe X & Notchs ik

4_1-320.0| 20.2 2.98 1.619x10*
4—1—4 16.0 | 20.0f 3.00] 6.185x10%

0.1R | 4—1—5/12.0| 20.0] 2.92) 1.674X10°
4—1—6l 10.0 | 20.0] 2.52| 3.990x10*
41—7 8.0 20.0 2.%¢| 5.407X10,

| 4~1—e) g5.0 | 20.0] 2.95) 1.000x10

| 4—2-1| 26.0 | 20.0] 3.00 4.170x 104

| 4—2-2 23.0 | 20.1 3.00 7.010%10¢

' 4_o_a 20,0 20.0] 3.00 1.556x10%
0.25R | 4—2—4/17.0| 20.2] 3.01 5.060%10%
4—72—514.0 | 20.1) 3.00 1.035x10*
4—2—6l 12.0 | 10,0/ 3.02 2.970x10°
4—2-7010.0 | 20.2] 3.00] 1.000X10°

\ 4—3—128.0 | 20.0 2.86} 2.600% 10¢
4—3—2 24.0 | 20.0 3.00 4.280x10¢

| 4-3-3/20.0 | 20.0 2.90{ 2.419% 108
0.5R! 4—3—4] 17.0 20.0{ 2.90I 6. 445 % 108
| 4-3-5{15.0 20.0, 2.90 7.189x10°

t 4_3-—6| 13.5 20.0{ 2.94) 2.450%10°

! 4—3—7! 12.0] 20. o; 2.94| 4.270x10¢

] 4—3—8’ 11.0 | 20.0, 2.90 1.000x 10"
4—4—1)28.0| 20.0; 2.59| 2.410x10*
4—4—2 24.0 20.011 2.58| 8.990% 104
3-4—3/20.0| 20.2, 2.64/ 2.936x10°

1.0R 4—4~4; 16.0 20.02 2.6]! 1.208% 10¢
4—4-514.01 20,0 2.64 2.004x10°
4—4—6 12.0 | 20.02] 2.¢3 3.836x10°

| 4—4~7) 1.0 | 20.0 2.65! 1,000 10*

| 4—5-1128.0|19.34 3.00 3.230X10

| 4—5—25{ 24.0 W'“é 2.97| 8.520%10*
|45y 20.0 | 19.28' .00, 3.817X10°
2.0R | 4—5-—4116.0{19.26 2 %\ 7.850x 108
;\ 4—5-513.0 | 19.34' 2 9si 2.110% 10¢

| 4-5-6112.0,19.5  2.98 4.329x10°

i 4—5-7| 11.5{ 19.28] 2.93;‘ 1.000 10"
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Fig. 10, V-notched S-N curve diagram
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