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Abstract-The stress concentration analysis of 60” V-shaped or partially-circular double edge 
notches in an infinite strip under tension or in-plane bending is discussed. The stress field induced by a 
point force in an infinite plate is used to solve these problems. The present results for semicircular 
notch are in close agreement with other reports. The results calculated on the 60” V-shaped notches 
show that the Neuber formula gives an underestimated stress concentration factor of about 11% 
for tension case and in about 9% for bending case. These errors exist for a wide range of notch 
depth. However, in the case of bfunt notches. the Neuber solution of deep hyperbolic notches still 
gives a sufficient accuracy in engineering use. In addition, the stress concentration factors of 60” V- 
shaped notches are also represented by diagrams for wide use. 

NOTATION 

root radius of notch 
depth of notch 
flank angle of notch 
width of strip 
minimum width of strip 
coordinates of a point in question 
coordinates of a point where a point force acts 
magnitude of a point force 
magnitude of surface force 
density of body force 

stresses due to a point force 
stresses due to surface force 
total division number 
nominal stress for the minimum width w 
stress concentration factor (SCF) based on the minimum width w 
SCF of the Neuber formula 
SCF of an elliptic hole in an infinite plate 
SCF of deep hyperbolic notches in an infinite plate 
SCF of a 60” V-shaped notch in a semi-infinite plate 
SCF of a semi-elliptical notch in a semi-infinite plate 

1. INTRODUCTION 

A DOUBLE EDGE notched strip shown in Fig. 1 is widely used as a fatigue test specimen of metals. 
Ling[ l-31, Tamate[4], Isida[S, 61 and Atsumi[7] have carried out the stress analyses of semicircular 
notches in a strip. Frocht[8] and Kikukawa[9] have investigated U-shaped notches by experiment. 
Moreover, Nisitani[lO] and Hasebe[ll] have analyzed semi-elliptical notches. In this way, many 
researchers have tried to obtain the stress concentration factors K, of this problem over a long period. 
However, most of the research on this problem has treated only a few notch sizes by experiment or 
calculation ; namely, there are few papers in which the accurate stress concentration factors are shown 
under various geometrical conditions necessary for design or research. Therefore, the so-called 
Neuber’s trigonometric formula eqn (l), which gives approximate values of K,[ 121, has been used for 
more than 40 years : 

&N = 
& - l)Wt, - 1) 

&KtE - lJ2 +K, - 112) + ” (1) 
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Fig. 1. A double edge notched strip under tension or in-plane bending. 

where KtE and K,, are expressed as follows. 
(1) In tension problem : 

(2) In bending problem : 

(2) 

(3) 

In this paper, the stress concentration problems of 60” V-shaped and partially-circular double 
edge notches in an infinitely long strip under tension or in-plane bending are analyzed by the body 
force method[l3-151. Recently, Nisitani[lO] and Hasegawa[16] showed the method of analysis for 
semicircular and partially-elliptic-arc notches in a strip. In their analysis the boundary conditions at 
the straight edges of a strip are completely satisfied because they used Green’s function of an infinite 
strip. However, since the Green’s function of a strip cannot be given in closed form, their analysis is not 
convenient for calculating systematically the stress concentration factors under various geometrical 
conditions. Taking account of this point, we apply the stress field of a point force in a semi-infinite plate 
(Green’s function) to the strip problems in this paper. Since the Green’s function of a semi-infinite 
plate can be obtained in closed form, the accurate stress concentration factors necessary for design or 
research can be calculated with short CPU time. As a result, systematically calculated K, values of 60” 
V-shaped notches can be represented by tables and diagrams for wide use. 
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2. METHOD OF ANALYSIS 
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The body force method can generally analyze all kinds of two dimensional problems by using the 
stress field of a point force in an infinite plate as a fundamental solution[13, 141. The given boundary 
conditions are satisfied by distributing the body force (continuously embedded point forces) along the 
imaginary boundaries in an infinite plate and adjusting its density so as to satisfy the specified 
conditions. The imaginary boundary stands for the prospective boundary for hole or notch which 
should be free from stresses. 

In solving a strip problem, Nisitani[ lo] and Hasegawa[ 161 used the stress field of a point force in 
an infinitely long strip (i.e. Green’s function of a strip) as a fundamental solution. If we use this solution 
in the present analysis, the boundary conditions have only to be satisfied at the prospective boundary 
for double edge notches imagined in an unnotched strip. However, the Green’s function of a strip 
cannot be given in closed form ; thus the function must be evaluated numerically in the analysis. 
Accordingly, in the present paper, we use the stress field of a point force in a semi-infinite plate as a 
fundamental solution. 

Figure 2 shows the method of analysis proposed in this paper. Consider two kinds of semi-infinite 
plates: one is defined in the range - W/2 < x < cc (Fig. 2(b)), and the other is defined in the range 
- co < x < W/2 (Fig. 2(c)). The edges x = + W/2 correspond to the stress free edges of the strip shown 
in Fig. 2(a). The stress fields of a point force in the semi-infinite plates shown in Figs. 2(b), (c) can be 
given in closed form[13]. 
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Fig. 2. Illustration of the present method of analysis. (a) A double edge notched strip; (b), (c) semi-infinite 
plates distributed body forces and surface forces. 
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The boundary conditions for notch and edge of the strip in the range of x < 0 are satisfied by 
using the Green’s function of a semi-infinite plate shown in Fig. 2(b). On the other hand, the boundary 
conditions in the range of x > 0 are satisfied by using the Green’s function of a semi-infinite plate 
shown in Fig. 2(c). As a result, the method of analysis in this paper is reduced to determining the 
densities of body force (for notch) and of surface force (for strip edge) distributed in the semi-infinite 
plates shown in Fig. 2(b) and Fig. 2(c). 

In the present analysis, the density of surface force distributed at the prospective boundary for the 
strip edge is small, especially for shallow notches. This means the accuracy of the present analysis is 
improved by using the Green’s function of a semi-infinite plate as a fundamental solution. Moreover, 
the CPU time necessary for calculating the accurate stress concentration factors is short because the 
fundamental solutions is given in closed form. 

3. FUNDAMENTAL SOLUTIONS AND DEFINITION 
OF BODY FORCE DENSITY 

When a point force P, Q acts at a point (5, r,r) in a semi-infinite plate shown in Fig. 3(a) or Fig. 3(b), 
the stresses at (x, y) are given by eqn (4) : 

CT: =& 
-[ 

~[-(~-~){(~-~)z+3(~-~)2}r;4+(X+~){(~-~)z+3(~+~)2}r;4] 

1 - X(A2+ny {(n- 1)A4+2n(2 n2-3n+3)A2+n3(3n2+3n-2)) , 1 

1 - 
X(/i2 + ny 

{(n+3)A4+2n(2n2+3n-3)A2+n3(3n2-%x+2)} , 1 

2A 
+_ 

x(A2 + n2)3 
{(rz+ 1)A2+n2(5n-3)) 

I 
, 

CT(;’ =$ 
-c 

+((Y-l’j)[{(j-ij)2-(~-!j2}r;4+{(j-~)2-(~+5)2}r;4] 

A 
+_ 

x(A2 + n2)3 
{A4+2(3~- 1)A2-n2(n2+2n-6)) 

I 
, 

CT,” = $ 
-[ 

-j((Y-ij)[{3(J-$2+(~-~)2}r;4+{3(j-$2+(~+~)2}r;4] 

A 
+_ 

x(A2 + n2)3 
{A4-2(n-1)A2-n2(n2-6n+6)} , 1 

tzy 2 
-[ 271 

-f[(~-i;){3(y-_)2+(X-5)2}r14+(X+~){3(y-y)2+(x+5)2)rz4] 

1 
+_ 

x(A2 + n2)3 
{-~4+6n(n-l)A~-n~(n-2)} ) 1 

(44 

where 
r: = (X-f)2+(j-ij)2, ri = (X+f)2+(j-f)2, 

A = (j - ij)/X, n = 1 + f/Z, 

f=x+W/2, y=-y, 5=4+W/2, fj=--y P=P, 0=-Q [case in Fig. 3(a)], 

x=-x+W/2, j=y, [=-5+W/2, tj=rj P=-P, Q=Q [case in Fig. 3(b)]. 
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Fig. 3. Point forces acting in a semi-infinite plate and surface forces distributing on a semi-infinite plate. 

On the other hand, when surface forces p, 4 are distributed at the surface (a = n1 N q2) of the 
semi-infinite plate shown in Fig. 3(a) or Fig. 3(b), the stresses at (x, y) are given as follows : 

6; = ~{+(sin2$2-sin 2$,)+#,-Cp,), 

byP = F{+, - $I +&in 24, -sin 2&)], 

r:, = & {cos 24, -cos 2&}, 

o”, = $ (cos 24, -cos 2&j, 

@: 29 = - ; i &os 24, -cos 2&)+ln lcos 421 lcos Eli I , 

z$, = 4 (& -c#J, ++(sin 24, -sin 2&)), 

W 

(3 

where 

By using the fundamental solutions shown in eqns (4) and (5) the present method of analysis is 
reduced to determining the densities of body force distributed along the prospective boundary for 
notch and strip edge. The densities px, p,, of the body force distributed in the x-, y-directions are 
defined as follows. 

(1) Definition of the body force density (for notch): 

px =dFr d F, 
dv ’ P.v = -z (tension), 

dF, 
J&=-&y p,, = $2 (in-plane bending). 

(2) Definition of the surface force density (for strip edge) : 

d Fe 
PX=z% py 2i 

ds ’ 

(6) 

In eqns (6) and (7), dF,, dF, denote the x-, y-components, respectively, of the body force distributing 
along the infinitesimal element ds { = ,/((d5j2 + (dqJ2)). 
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The densities py of the bending problem are defined considering the bending stress field : 

2x 
cJ~=-~ 

Y 
5 

0, 

where o. is a constant corresponding to the magnitude of the bending stress. In the present analysis, 
the stepped distribution (constant in each interval) of the body force is substituted for the 
continuously varying distribution. In this procedure, the definition of the body force densities, which 
make the stepped distribution approximately constant at each interval, should be used. From this 
viewpoint, the definition of eqns (6) and (7) are used in the present analysis. 

Recently, many researchers have frequently used numerical methods making use of the 
fundamental solutions similar to those of the body force method ; e.g. boundary element method 
(BEM). However, in the body force method, the unique idea of the body force density enables us to 

obtain very accurate solutions. 

4. RESULTS AND DISCUSSION 

Computer program for the analysis of double V-shaped notches in a strip was coded using the 
fundamental solutions given in Section 3. It is difficult to determine in closed form the body force 
densities satisfying the boundary conditions completely; therefore, the imaginary boundaries are 
divided and the problem is solved numerically. The densities of the body force, which are assumed to 

be constant in each interval, are determined from the boundary condition at the midpoint of each 
interval. Since the error due to the finiteness of the division number IZ, is nearly proportional to 
l/n,[13, 141, the value of the stress concentration factor corresponding to n, +co is obtained by 
extrapolation of the two values of K, corresponding to the two finite values of n,. 

In the following discussion, we use the stress concentration factors (SCFs) based on the net 

section of width w. They are expressed as follows. 
(1) In the tension problem : 

where P is the magnitude of external load. 
(2) In the in-plane bending problem : 

P 
CT,=--, (9) 

W 

6M 
on=-, 

W2 
(10) 

where M is the magnitude of external bending moment. Here amax is the maximum stress at the root of 

notches and a, is the nominal stress for the minimum width w. 

4.1 SCF of semicircular notch 
There are many reports concerning the problems of semicircular notch. Therefore, by comparing 

them with the present results, the accuracy of the present analysis can be estimated. In Tables 1 and 2, 
SCFs of semicircular notches in strips under tension and in-plane bending are shown. The results 
of Hasegawa [16], Ling [l-3] and Isida [5, 61 are in close agreement with the present results. The 
results in Tables I and 2 are plotted in Figs. 4 and 5, respectively. In Figs. 4 and 5, Neuber’s 
corresponding values (eqn (1) KrE = 3.065) are designated by the dashed line. 

4.2 SCF of partially-circular notch 
In Tables 3 and 4, SCFs of partially-circular notches in a strip with a minimum width w = 10 mm 

are shown, These specimens are frequently used for fatigue tests of metals. The values due to the 
Neuber formula KtN and the values of deep hyperbolic notches KtH are also shown to be compared 
with the values of the present analysis. It is found that the solution of deep hyperbolic notch [eqn (2)] 
gives a sufficient accuracy for blunt notches. 



Strip with double edge notches 1057 

Table 1. SCFs of semicircular notches under tension. 

ZPIW 
Present Hasegawa Nisitani Ling 
analysis Tokoyoda 

Isida Neuber 

0.02 3.003 - - _ 3.003 3.00 

0.03 2.972 
2.908 

- 2.971 2.96 

0.05 2.907 - _ 2.907 2.88 
0.1 2.745 2.7446 2.746 2.745 2.745 2.68 
0.2 2.429 2.4283 2.429 2.429 2.429 2.29 

::43 2.134 1.865 2.1330 1.8645 1.864 2.134 1.865 2.134 1.865 1.98 1.73 

Fl:: 1.624 1.420 1.6241 1.4192 1.420 _ 1.624 1.420 _ _ 1.54 1.38 

0.7 1.261 1.2602 
1.151 

1.261 _ 1.26 

0.8 1.151 1.1501 - _ 
0.9 I 1.070 

1.16 
1.0693 _ _ _ 1.07 

Table 2. SCFs of semicircular notches under in-plane bending. 

2P/w analysis Ling Isida Neuber K 
Present 

_ 2.91 2.91 
- 2.83 2.83 
- 2.70 2.68 rn 

1 
1 

.409 2.41 2.34 

.986 1.98 1.90 

.694 - 1.64 
,489 - 1.46 
.344 - 1.33 
.238 - 1.23 
.15a - 1.16 
_ _ 1.09 
- _ 1.04 

LJ P 

W 

I J 

4.3 SCF of 60” V-shaped notch 

Tables 5 and 6 show SCFs of 60” V-shaped notches (K,) under tension and in-plane bending. 
In the case of shallow notch (t d p/2), K, means SCF of partially-circular notch. The Neuber values 
& [eqn (l)] are also shown to be compared with the K, values. The results in Tables 5 and 6 are 

also shown to be compared with the K, values. The results in Tables 5 and 6 are plotted in Figs. 6 
9 so as to be useful further in design or research. 

0.0 0.2 0.4 0.6 0.8 

2P/W 

Fig. 4. SCF of semicircular notches under tension. 



1058 H. NISITANI and NAO-AK1 NODA 

Fig. 5. SCF of semicircular notches under in-plane bending. 

In Figs. 6 and 8, the ordinate represents the values of SCFs, and the abscissa represents the 
relative notch depth 2t/W. Comparing the values of 60” V-shaped notch with the co~esponding 
Neuber value, we conclude that Neuber’s rule eqn (1) underestimates SCFs of the 60” V-shaped notch 
in about 11% for tension case and in about 9% for bending case. These errors exist for a wide range of 
notch depth. 

The charts of SCF are also shown in different ways from Figs. 6 and 8. In Figs. 7 and 9, the 
abscissa represents the relative notch radius 2p/W. fJsing these charts (Figs. G-9), SCF K, not 
calculated in this paper will be estimated. 

4.4 Relation between notch shape and stress concentration factor 

Tables 7 and 8 show the values K,/K,,, where K, means the SCF of double V-notches in a strip 
and K,, means the SCF of the notch in a semi-infinite plate (see Appendix). In Tables 7 and 8, it is 

Table 3. SCFs of partially-circular notches under tension. 

w(mm) 11 12 15 20 * 

olmm) Kt KtN Kt KtN Kt KtN Kt KtN KfH 

:i 1.282 1.168 1.25 1.14 1.325 1.179 1.27 1.15 1.341 1.1:1 1.29 1.15 1.321 1.161 1.29 1 16 1.301 I.158 
50 1.014 1.06 I .07, 1.06 1.065 1.06 1.064 , .Oh 1.065 

I00 1.036 1.03 1.034 / .03 1 .a33 1.03 1 033 !.03 1 033 

Table 4. SCFs of partially-circular notches under in-plane bending. 



2tfW Kt 

0.02 
0.05 

i.: 
0:3 

00.; 
0:6 
0.7 

i:: 

3.003 2.94 
4.145 3.93 
5.264 4.85 
6.356 5.71 
6.726 6.00 
6.697 5.98 
6.401 5.74 
5.a97 5.33 
5.204 4.76 
4.304 3.99 
3.094 2.92 

r 

6. 

%N 

i 

Strip with double edge notches 

Table 5. SCFs of 60” V-shaped notches under tension. 

2p/W=O.O3 

Kt KtN 

2.607 2.58 
3.524 3.38 
4.418 4.12 
5.291 4.79 
5.580 5.00 
5.544 4.96 
5.292 4.75 
4.872 4.41 
4.291 3.93 
3.553 3.30 
2.568 2.44 

2p/W=O.O5 r 
Kt KtN Kt KtN Kt KtN Kt KtN Kt KtN 

!.216 2.22 1.834 1.86 1.573 1.60 1.347 1.37 1.236 1.25 
!.907 2.83 2.298 2.28 1.880 1.88 1.521 1.53 1.346 1.34 
3.577 3.38 2.745 2.64 2.169 2.11 1.675 1.64 1.434 1.40 
1.227 3.87 3.166 2.94 2.429 2.27 1.791 1.69 1.483 1.41 
1.431 4.00 3.285 2.99 2.483 2.28 1.791 1.67 1.458 1.38 
1.390 3.95 3.234 2.92 2.424 2.21 1.727 1.61 1.400 1.34 
I.181 3.77 3.068 2.78 2.288 2.10 1.624 1.54 1.327 1.29 
3.843 3.48 2.813 2.57 2.096 1.95 1.499 1.45 1.251 1.24 
3.389 3.11 2.480 2.30 1.857 1.76 1.366 1.35 1.183 1.19 
1.808 2.62 2.069 1.97 1.581 1.55 1.237 1.24 1.122 1.13 
z.051 1.98 1.567 1.55 1.289 1.30 1.122 1.13 1.063 1.07 

2p/W=O.l r 2p/w=o.2 2p/w=0.5 r 

1059 

2p/W=l.O 

0.2 0.4 0.6 0.8 1.0 
2t/W 

Fig. 6. SCF of 60” V-shaped notches under tension. 
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Table 6. SCFs of 60” V-shaped notches under in-plane bending. 

r T zp/w=o.o2 1 2p/W=O.O3 1 2p/W=O.O5 1 2p/W=O.l 2p/w=o.2 2o/W=O.5 2p/W=l.O 
I I I I 

2t/W Kt KtN Kt KtN Kt KtN Kt KtN Kt 
2.16 1.772 1.81 1.520 
2.64 2.130 2.12 1.744 
2.98 2.407 2.33 1.908 
3.16 2.565 2.42 1.984 
3.13 2.527 2.37 1.940 
3.00 2.407 2.27 1.850 
2.82 2.245 2.14 1.739 
2.59 2.058 1.98 1.616 
2.32 1.849 1.80 1.483 
2.00 1.614 1.59 1.340 
1.59 1.340 1.33 1.182 

KtN Kt KtN Kt KtN 

1.56 1.303 1.33 1.198 1.21 
1.75 1.417 1.42 1.260 1.26 
1.87 1.487 1.46 1.290 1.27 
1.90 1.499 1.46 1.281 1.26 
1.85 1.459 1.43 1.249 1.24 
1.78 1.402 1.38 1.213 1.21 
1.69 1.340 1.33 1.178 1.18 
1.58 1.277 1.27 1.143 1.15 
1.47 1.213 1.21 1.109 1.11 
1.33 1.146 1.15 1.073 1.08 
1.18 1.075 1.08 1.037 1.04 

2.143 
2.696 
3.135 
3.413 
3.386 
3.228 
3.002 
2.730 
2.418 
2.056 
1.614 

0.2 1 5.127 1 4.66 1 4.269 1 3.91 

i.i 
0:5 

4.895 5.123 4.66 4.49 4.060 4.253 3.89 3.74 
4.546 4.21 3.771 3.51 

0.6 4.114 3.85 3.418 3.22 

i:; 3.607 3.007 2.88 3.42 3.008 2.526 2.86 2.43 
0.9 2.244 2.18 1.920 1.87 

I I J I I 

60' 
_I- 

Table 7. Values K,/K,jZr,w_o in tension of a strip. 

0.03 0.05 

0.980 0.979 
0.948 0.948 
0.895 0.895 
0.792 0.793 
0.696 0.696 
0.606 0.606 
0.521 0.522 
0.441 0.441 
0.362 0.362 
0.281 0.282 
0.192 0.195 

- 

0.5 1.0 

0.980 0.981 
0.947 0.947 
0.894 0.893 
0.791 0.791 
0.697 0.700 
0.610 0.618 
0.530 0.547 
0.459 0.487 
0.394 0.437 
0.339 0.396 
0.293 0.360 

- 

-I- 0.1 0.2 

0.9791 
0.948 
0.896 
0.792 
0.696 
0.607 
0.522 
0.442 
0.363 
0.286 
0.205 

0.948 
0.895 
0.792 
0.696 
0.607 
0.523 
0.444 
0.369 
0.297 
0.230 

60" 

Table 8. Values KJKr(2t,w_o in in-plane bending of a strip. 

2PlW I I 

Y 1 I 

0.02 1 0.948 1 0.948 1 0.947 
0.880 
0.785 
0.640 
0.532 

0.879 
0.785 
0.642 
0.536 
0.452 
0.382 
0.323 
0.271 
0.223 
0.175 

0.879 
0.787 
0.647 
0.544 
0.463 
0.398 
0.343 
0.295 
0.251 
0.211 

0.05 0.881 0.879 
i:: 0.640 0.785 0.639 0.784 

0.3 0.530 0.531 

fi.2 
0:6 

0.443 0.370 0.444 0.372 
0.308 0.310 

0.7 I 0.251 0.253 
0.8 0.196 I 0.200 0.9 0.138 0.144 

0.446 
0.375 
0.313 
0.258 
0.207 
0.154 I 1 I - 
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Fig. 8. SCF of 60” V-shaped notches under in-plane bending. 

found that the values of KJK,, are mainly determined by the relative notch depth 2t/ W alone, 
especially for shallow notch. Utilizing this fact, we can estimate the SCF of sharp V-notched strip not 
calculated in this paper (2p/ W < 0.02). The procedure is summarized as follows. 

Step (1). Obtain the SCF of the given V-notch in a semi-infinite plate (K,,) using the results shown 
in the Appendix. 

Step (2). The value K,/KtO is obtained from the value 2t/ W by using Tables 7 and 8. 
Step (3). The SCF of the given V-notch in a strip is given by the equation : K, = K,, * (K,/K,,). 

5. CONCLUSION 

In this paper, the stress concentration problems of a double V-notched strip under tension and 
in-plane bending were analyzed by the body force method. The conclusions can be summarized as 
follows : 

(1) In the present analysis, the Green’s function of a semi-infinite plate was used as a fundamental 
solution for strip problems. The method is convenient for systematic calculation of stress 
concentration factors because the Green’s function is given in closed form. The present results for 
semicircular notch are in close agreement with the other paper’s results. 

(2) Stress concentration factors K, of 60” V-shaped notch and of partially-circular notch were 
systematically calculated under various geometrical conditions. The Neuber formula is found to 
give an underestimated stress concentration factor of about 11% for tension case and in 9% for 
bending case. These errors exist for a wide range of notch depth. However, for blunt notches, the 
Neuber solution of deep hyperbolic notches gives a sufficient accuracy in engineering use. 

(3) The values WL(L = K,lztjw-o) are found to be mainly determined by the relative notch 

depth 2t/W alone. Taking account of this point, the K, values of extremely sharp notch in a strip not 
calculated in this paper can also be estimated from the values of K,,. 
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APPENDIX 

Stress concentration factors of a 60” V-shaped notch in a semi-infinite plate can be also calculated by the body force 
method. These values are utilized for estimating the SCFs of a sharp notch in a strip from the previous discussion in Section 4.3. 
In Table Al, the K, values of a 60” V-shaped notch (K,,) in a semi-infinite plate are shown for a wide range of c/p. SCFs of a semi- 
elliptical notch (KIsE) and of an elliptical hole (KIE) are also shown to be compared with the K,, values. 

The ratios of KtY/KrE and of K,sE/KtE are plotted in Fig. Al, where the abscissa represents &/p). As &/p) + 00, we know 
the ratio K,,JK,, tends to approach the value for crack case 1.1215. On the other hand, the ratio of K,,/K,,, tends to approach 
the value K,, / K,sE z 1.04 as shown in Fig. A2. Using these charts, we can estimate the SCF of a 60” V-shaped notch for 

all ranges of J(t/p). 

1.15, , ( , , , , , , , , , , , , , 

Fig. Al. Values K,“/KfE and K,sJK,e in tension of a semi-infinite plate. 
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Table Al. SCFs of a 60” V-shaped notch in a semi-infinite plate. 
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Rg. AZ. Values K,,/I& in tension of a semi-infinite plate. 


