CHAPTER V

RESULTS

In this chapter the stress concentration factor of a
specified slit is experimentally obtained as shown in Table 5-1

and on the graphs in Fige. 5-1 to Fig. 5-6.

Table 5-1 : Stress Concentration Factors (KF) of Slits

Specimen : /6 c/r Kp
no. degree
1 30 8 L,25
2 ks 8 b, 48
3 60 8 4,75
b 75 8 5.10
5 90 8 5+25
6 30 12 4,70
7 4s 12 5.02 -
8 i 60 12 5.50
9 75 12" 6.00
10 90 12 6.18 !
11 30 16 5415 {
12 ks | 16 5.55 :
13 60 f 16 6.20 |




Table 5=1 : (continued)

Specimen c/r K
no. degree
14 75 16 6.80
15 90 16 7.10
16 30 20 555
17 4s 20 6.05
18 60 20 6.85
19 75 20 7.60
20 90 20 7495
21 30 =L 595
22 45 2k 6.55
23 | 60 24 745
24 75 24 8.25
25 90 2k ! 8.65
26 | 30 16 ! 5.08
27 75 16 i 557
28 60 16 6.49
29 75 16 71k
30 90 16 7 245
31 ks 16 SeS2
32 60 16 6.43
33 75 16 7.05
3k 90 16 | 7 .48

5 &l
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In Fig. 5-1 the variations of stress concentration
factors are plotted against the ratio of ¢/r while the angle of
inclination /B is kept constant. The series of curves at,B equal

] Q @ [
to 30 , 45 , 60 , 75 and 90 are obtained.

e
Consider the curve ofIB equal to 45 and refer to chapter
III, eq. (33) gives an expression for stress concentration factor
which is given by

Kp

k,1 + k2 cos 2/8
r k,‘ at F = ’+5°

k,I is a function of ¢/r and can be determined by the experimental

K

L
curve of stress concentration factor at/B equal to Ls ., By
trial and error and comparing to those of eq. (32), the expres-

sion for k,] is defined by

2(§)+12

RO

The comparison of experimental stress concentration factors and

k (40)

1

those values which are calculated by eq. (40) is shown in Table

5‘20
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Table 5-2 : Comparison of Experimental and Calculated

Stress Concentration Factor at /B equal to

ks

Stress Concentration IMactors

c/r
Experimental Calculated, eqg. (40)

8 L, 48 ' h.43
12 5.02 4,99
16 5455 - 5.50
20 6,05 5.96
24 6.55 6.40

Fig. 5-2 shows the variations of the stress concentration
factors with the angle of inclination/B while the ratio of c¢/r
is kept constant. This gives a set of curves at c/r equal to
8, 12, 16, 20 and 24%; TFrom the graph in Fig. 5-1 and Fig. 5-2,

the expression for k2 will be approximately given by

slo

R .2 %% 53 §81)

Therefore, the expression for the stress concentration factor

of a parallel - side slit is expressed by

2 ) + 12

F f

(
A - -J—(E)COSB’ (42)
V}( 12 h o /

sloj|sio

)+16
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However, this equation gives the values of calculated stress
concentration factor slightly different from those values
obtained by the experiment., These difference in stress concen-

tration factors are compared below in Tabhle 5-=3,

Table 5-3 : Comparison of Experimental and Calculated

Stress Coﬁcentration Factors at Differentlﬁg

Stress Concentration Factors

y A= 30° B =u5" 1 B-60° | B=75" S =90°
aQ/r
Exptl.}Eq. |Exptl.|Eq. |Exptl.|Eq. |Exptl.| Eq. |Exptl.]|Eq.
(42) : (42) (42) (42) (L42)

8 4,25 |4.09 | 4. 48 (b 43| 4.75 | 4,76 | 5.70 |5.00) 5.25 |5.09
12 4,70 {4.49 | 5.02 [4.99] 5.50 {5.49 | 6.00 |5.86] 6.18 |5.99
16 5.15 4,83 | 5.55 |5.501 6,20 |6.,17 | 6,80 |6.65) 7.10 |6.88
20 5:55 {513 | 6,05 }5.96 16285 [6.80 | 7.60 [7.41] 7.95 |7.63

2k | 5.95 |5.40 | 6.55 6.401 2,45 |7.40 | 8,25 |8.13 8.6538.40
! , i i i
— — - — -

Column "Exptl." means stress concentration factors obtained
from the experiment whereas the column "Eq., (42)" means stress

concentration factors calculated by eq. (42).

In Fig. 5=3 the stress concentration factors of the slits
of type I and type II are plotted against the angle of inclination

/B at the ratio of c¢/r equal to 16.

Three slits having the sizes indicated as follow:
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(a) the parallel - side slit with semi =~ circular ends,
type I, with semi - focal length = 12,0 mm, radius of curvature
of its ends = 0,75 mm, and its width = 1.5 mm,

(b) the parallel - side slit with semi - circular ends,
type I, with seﬁi - focal length = 8.0 mm, radius of curvature
of its ends = 0,5 mm, and its width = 1.0 nmm.

(¢) the narrow slit with circular ends, type II, with
semi - focal length = 12.0 mm, radius of curvature of its ends

= 0,75 mm, and its width = 0.35 mm.

Their experiment values of stress concentration factors

are compared as shown in Table 5=k,

Table 5-4 : Comparison of Stress Concentration Factors

of 'Slits (a), (b),and (¢) at c/r equal to 16.

Experimental Stress Concentration Factors

F=3al | Batstt B 0" | B =75 | f =9

Slit (a) 5.08 5457 6.49 7,14 7.45
Slit (b) 5.15 5.55 6.20 6.80 210
S1lit (c¢) - 5.52 643 7.05 7,48

Fig. 5=4 shows the comparison of the experimental stress
concentration factors and those values which are calculated by

eq. (32); the equation of stress concentration factor at the ends
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of an elliptic hole having the same radiud of curvature and the

same focal length.

In Fig. 5-5, the stress concentration factors of a
parallel - side slit with semi - circular ends are plotted
against the ratio of c¢/r when its axis is perpendicular to the
direction of the external uniformly distributed load. This
figure is aimed to compare this curve to the curve of previous
studies as shown. The works previously studied are:
- the curve as shown in Fig. 1-1 which is presented by
Cox.

- the result §f stress concentration factor of the
rectangular hole considered where a’= r as shown in
Fig. 1-2.

~ the stress concentration factor of a transverse elliptic

hole, which is defined by eq. (29). This curve shown

in Fig. 3=2.

The graph shown in Fig. 5-6 are the stress concentration
factor curves compared between the result from the experiment
and the result calculated by eq. (42). The last picture in Fig.
5-7 is the drawing representing the location of the point where
maximum stress occurs at the edge of a specified slit. This
point is observed in the polariscope and shown in the picture of
isochromatic patterns in Fig. A 8 to Fig. A 41. The Fig. A 8 to
Fig. A 41 are also the pictures of stress distribution shown in

terms of isochromatic lines.
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