SVRGIRE DIGTIHE R & [BlHE R T IR 1T D T

How M B FH O o co2

Z - S

Stress Concentration and Fatigue Strength of Notched Specimens

under Repeated Bending Moment ( 5th Report)

Circular shaft with a diametral hole No. 2

Motoaki ONO

Abstract

The relation between the form factor @ and the notch factor 8 in various notched parts has
been researched and discussed by many investigaters.

In our country, T. Ishibashi discussed these problems especially in the circular shaft with a
diametrical circular hole under bending action and proposed two kinds of emperical formulas of
which the first based upon the yielding stress and the second upon the fatigue limit of the plain
specimen of the material itself. His formulas are made up of the relative maximum stress gradient
at the root of the notch and a small distance <o adn ¢, from the notch root to the direction of
the maximum stress gradient on the minimum cross section.

However in the relation between a and 8 there should be much more factors : the material
strength, part size, stress gradient, relative grain size etc. Then it is desired to devise more
profound formula. By an assumption of the criterion limitting the mean stress on a small range
measured from the root of the notch to the direction above mensioned necessary tor a crack
arising and propagation, I devised an emperical formula of the form

B=al1~k-f(d, d/D, ¢,e))

where k=const, d=dia. of the hole, D=dia. of the shaft, ¢=relative stress gradient,

eo=small distance. This formula is reduced to a simplified formula in the caluculation of

approximate values of # under repeating bending stress or tension compression stress, and has a

good fit between caluculated values and experimental results.
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penetrated, when the hole axis exists in the plane of
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Fig. 3 Stress distribution of the
longitudinal section perpendicular to
the axis of the hole in the circular
shaft with a diametral hole under

tension
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Fig. 4 The value of the 2nd term of the eq.(5)
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Fig. 5 Size of the test piece.

Table 1 Mechanical properties of the material used
Testpiece [Upper yield.| Lower Tensile st- | Elongation | Area cont-
DiV yield. pt. | rength )
dia. mm |pt. kg/mm2 kg/mm2Z | kg/mm32 | % raction %
10.00 33.5 31.7 46.6 28.9 —
L 12.00 30.8 29.6 44.1 30.3 64
10.00 38.1 34.8 48.8 28.4 |  65.6
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Table 2 Results of fatigue tests. K and L material

Div No. mga mzn‘; m?n3 12; kg/rgm2 x§85 X or Q.
1 12.02 0 169 30 17.75 101.3590 @)
/D | - 2 11.98 0 7 25 | 14.80 59.4740 | O
g 5 1203 0 | 4 35 | 207 17.6230 | x
g 6 12.02 0 2 33 19.5 21.6350 X
- 7 12.09 0 7 32 18.92 68.0290 X
8 12.01 0 7 31 18.35 107.1010 O
10 11.99 | 3.05 | 116.2 24 16.58 2.8230 X
K ° 11 12.00 | 3.05 p 28 19.35 1.2280 X
= 12 12.01 | 3.15 ” 18 12.44 100.0320 O
g 13 12.02 | 3.03 2 15 10.37 58.5300 @)
“ 14 12.00 | 3.02 ” 20 13.80 1.0260 ~
15 12.01 | 3.00 7 20 13.80 11.9270 X
20 12.00 | 1.06 | 144.8 19 16.35 63.8900 @)
< 21 12.00 | 1.03 7 25 21.43 12.6010 X
= 22 11.99 | 1.05 ” 23 19.80 22.2910 X
g 23 12.01 | 1.00 ” 22 18.95 57.1940 X
~ 25 11.98 | 1.05 ” 21 18.05 74.1910 X
26 12.04 | 1.01 7 20 17.20 113.3350 @)
2 11.88 0 169.0 36 21.30 21.1500 X
3 12.03 0 ” 35 20.70 27.5700 X
g 4 1197 | o0 p 33 | 19.50 | 100.1300 O
é 5 | 1195 | o0 p 34 | 201 259600 | x
g 6 11.90 0 % 31.5  18.62 100.9400 O
14 11.93 0 7 45 26.60 0.0760 X
15 11.91 0 ” 40 23.64 0.3870 | X
P 8 11.90 | 3.10 | 101.8 15 14.75 33.82C0 J X
L o 10 12.01 7 7 14 13.75 101.1300 ] O
g 11 11.91 2 7 13 12.78 93.8700 O
E 12 11.81 7 4 16 15.72 24.2600 X
” 13 12.00 7 ” 18 17.70 13.7800 X
< 16 | 11.90 | 2.16 | 120.5| 22 18.26 7.7800 X
= 17 | 11.92 | 2.20 ,, 18 | 14.92 43.6700 x
g 18 11.91 | 2.21 ” 16 13.26 95.4900 O
~ 19 11.92 | 2.24 ” 17 14.10 64.3600 X
2 22 11.91 1.59 | 131.0 20 15.26 91.8700 O
= 23 | 11.95 | 1.73 |~ 19 | 14.50 93.1700| O
g 24 11.95 1.67 7 22 16.78 32.9700 X
— 25 11.93 1.57 4 21 16.02 32.9100 X
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Fig. 10 Calculated § and experimental results of

circular shafts with a diametral hole under
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Fig. Il Calculated B and experimental results
of circular shafts with a diametral hole
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