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Figure 6–20

Notch-sensitivity charts for
steels and UNS A92024-T
wrought aluminum alloys
subjected to reversed bending
or reversed axial loads. For
larger notch radii, use the
values of q corresponding
to the r = 0.16-in (4-mm)
ordinate. (From George Sines

and J. L. Waisman (eds.), Metal
Fatigue, McGraw-Hill, New

York. Copyright © 1969 by The

McGraw-Hill Companies, Inc.

Reprinted by permission.)

bud29281_ch06_265-357.qxd  12/7/09  7:25PM  Page 295 ntt 203:MHDQ196:bud29281:0073529281:bud29281_pagefiles:

0 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16

0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

0

0.2

0.4

0.6

0.8

1.0

Notch radius r, in

Notch radius r, mm

N
ot

ch
 s

en
si

tiv
ity

 q
sh

ea
r

Steels

Alum. alloy

S ut
= 200 kpsi (1.4 GPa)

60   (0
.

100   
50  

4)
(0.7)1

 (1
.0)

Figure 6–21

Notch-sensitivity curves for
materials in reversed torsion.
For larger notch radii, 
use the values of qshear

corresponding to r = 0.16 in 
(4 mm).
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Table A–15

Charts of Theoretical Stress-Concentration Factors K*t

Figure A–15–1

Bar in tension or simple
compression with a transverse
hole. σ0 = F/A, where
A = (w − d)t and t is the
thickness.

Kt

d
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d/w
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2.6

2.8

3.0

w

Figure A–15–2

Rectangular bar with a
transverse hole in bending.
σ0 = Mc/I , where
I = (w − d)h3/12.
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Figure A–15–3

Notched rectangular bar in
tension or simple compression.
σ0 = F/A, where A = dt and t
is the thickness.
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Table A–15

Charts of Theoretical Stress-Concentration Factors K*t (Continued)

1.5
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F F
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3

1.31.1

1.05 MM

Figure A–15–4

Notched rectangular bar in
bending. σ0 = Mc/I , where
c = d/2, I = td3/12, and t is
the thickness.

Figure A–15–5

Rectangular filleted bar in
tension or simple compression.
σ0 = F/A, where A = dt and 
t is the thickness.

Figure A–15–6

Rectangular filleted bar in
bending. σ0 = Mc/I , where
c = d/2, I = td3/12, t is the
thickness.

*Factors from R. E. Peterson, “Design Factors for Stress Concentration,” Machine Design, vol. 23, no. 2, February 1951, p. 169; no. 3, March
1951, p. 161, no. 5, May 1951, p. 159; no. 6, June 1951, p. 173; no. 7, July 1951, p. 155. Reprinted with permission from Machine Design, 
a Penton Media Inc. publication.

(continued)
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Table A–15

Charts of Theoretical Stress-Concentration Factors K*t (Continued)

Figure A–15–7

Round shaft with shoulder fillet
in tension. σ0 = F/A, where
A = πd2/4.

Figure A–15–8

Round shaft with shoulder fillet
in torsion. τ0 = T c/J , where
c = d/2 and J = πd4/32.

Figure A–15–9

Round shaft with shoulder fillet
in bending. σ0 = Mc/I , where
c = d/2 and I = πd4/64.

Kt

r/d
0 0.05 0.10 0.15 0.20 0.25 0.30

1.0

1.4

1.8

2.2

2.6

r

FF

1.05

1.02

1.10

D/d = 1.50

dD

Kts

r/d

0 0.05 0.10 0.15 0.20 0.25 0.30
1.0

1.4

1.8

2.2

2.6

3.0

D/d = 2
1.09

1.20 1.33

r

TT
D d

Kt

r/d

0 0.05 0.10 0.15 0.20 0.25 0.30
1.0

1.4

1.8

2.2

2.6

3.0

D/d = 3

1.02

1.5

1.10

1.05

r

MD dM

bud29281_appa_1003-1058.qxd  12/28/09  2:43 PM  Page 1028



Useful Tables 1029

Table A–15

Charts of Theoretical Stress-Concentration Factors K*t (Continued)

Figure A–15–10

Round shaft in torsion with
transverse hole.

Figure A–15–11

Round shaft in bending 
with a transverse hole. σ0 =
M/[(π D3/32) − (d D2/6)],
approximately.
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Figure A–15–12

Plate loaded in tension by a 
pin through a hole. σ0 = F/A,
where A = (w − d)t . When
clearance exists, increase Kt

35 to 50 percent. (M. M. Frocht
and H. N. Hill, “Stress-
Concentration Factors around
a Central Circular Hole in a
Plate Loaded through a Pin in
Hole,” J. Appl. Mechanics, 
vol. 7, no. 1, March 1940,
p. A-5.)
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(continued)

*Factors from R. E. Peterson, “Design Factors for Stress Concentration,” Machine Design, vol. 23, no. 2, February 1951, p. 169; no. 3, March
1951, p. 161, no. 5, May 1951, p. 159; no. 6, June 1951, p. 173; no. 7, July 1951, p. 155. Reprinted with permission from Machine Design, a
Penton Media Inc. publication.
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Charts of Theoretical Stress-Concentration Factors K*t (Continued)

*Factors from R. E. Peterson, “Design Factors for Stress Concentration,” Machine Design, vol. 23, no. 2, February 1951, p. 169; no. 3, March 1951,
p. 161, no. 5, May 1951, p. 159; no. 6, June 1951, p. 173; no. 7, July 1951, p. 155. Reprinted with permission from Machine Design, a Penton
Media Inc. publication.
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Figure A–15–13

Grooved round bar in tension.
σ0 = F/A, where A = πd2/4.

Figure A–15–14

Grooved round bar in bending.
σ0 = Mc/ l , where c = d/2
and I = πd4/64.

Figure A–15–15

Grooved round bar in torsion.
τ0 = T c/J, where c = d/2 and
J = πd4/32.
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Table A–15

Charts of Theoretical Stress-Concentration Factors K*t (Continued)

Figure A–15–16

Round shaft with flat-bottom
groove in bending and/or
tension.

σ0 = 4F

πd 2
+ 32M

πd 3

Source: W. D. Pilkey, Peterson’s
Stress-Concentration Factors,
2nd ed. John Wiley & Sons,
New York, 1997, p. 115.
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(continued)
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Table A–15

Charts of Theoretical Stress-Concentration Factors K*t (Continued)

Figure A–15–17

Round shaft with flat-bottom
groove in torsion.

τ0 = 16T

πd3

Source: W. D. Pilkey, Peterson’s
Stress-Concentration Factors,
2nd ed. John Wiley & Sons,
New York, 1997, p. 133
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Table A–16

Approximate Stress-

Concentration Factor Kt

for Bending of a Round

Bar or Tube with a

Transverse Round Hole

Source: R. E. Peterson, Stress-
Concentration Factors, Wiley,
New York, 1974, pp. 146, 235.

The nominal bending stress is σ0 = M/Znet where Znet is a reduced
value of the section modulus and is defined by

Znet = π A

32D
(D4 − d4)

Values of A are listed in the table. Use d = 0 for a solid bar

d/D

0.9 0.6 0
a/D A Kt A Kt A Kt

0.050 0.92 2.63 0.91 2.55 0.88 2.42

0.075 0.89 2.55 0.88 2.43 0.86 2.35

0.10 0.86 2.49 0.85 2.36 0.83 2.27

0.125 0.82 2.41 0.82 2.32 0.80 2.20

0.15 0.79 2.39 0.79 2.29 0.76 2.15

0.175 0.76 2.38 0.75 2.26 0.72 2.10

0.20 0.73 2.39 0.72 2.23 0.68 2.07

0.225 0.69 2.40 0.68 2.21 0.65 2.04

0.25 0.67 2.42 0.64 2.18 0.61 2.00

0.275 0.66 2.48 0.61 2.16 0.58 1.97

0.30 0.64 2.52 0.58 2.14 0.54 1.94

M M

D d

a

(continued)
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Table A–16 (Continued)

Approximate Stress-Concentration Factors Kts for a Round Bar or Tube Having a Transverse Round Hole and

Loaded in Torsion Source: R. E. Peterson, Stress-Concentration Factors, Wiley, New York, 1974, pp. 148, 244.

T
TD a d

The maximum stress occurs on the inside of the hole, slightly below the shaft surface. The nominal shear stress is τ0 = T D/2Jnet,
where Jnet is a reduced value of the second polar moment of area and is defined by

Jnet = π A(D4 − d4)

32

Values of A are listed in the table. Use d = 0 for a solid bar.

d/D

0.9 0.8 0.6 0.4 0
a/D A Kts A Kts A Kts A Kts A Kts

0.05 0.96 1.78 0.95 1.77

0.075 0.95 1.82 0.93 1.71

0.10 0.94 1.76 0.93 1.74 0.92 1.72 0.92 1.70 0.92 1.68

0.125 0.91 1.76 0.91 1.74 0.90 1.70 0.90 1.67 0.89 1.64

0.15 0.90 1.77 0.89 1.75 0.87 1.69 0.87 1.65 0.87 1.62

0.175 0.89 1.81 0.88 1.76 0.87 1.69 0.86 1.64 0.85 1.60

0.20 0.88 1.96 0.86 1.79 0.85 1.70 0.84 1.63 0.83 1.58

0.25 0.87 2.00 0.82 1.86 0.81 1.72 0.80 1.63 0.79 1.54

0.30 0.80 2.18 0.78 1.97 0.77 1.76 0.75 1.63 0.74 1.51

0.35 0.77 2.41 0.75 2.09 0.72 1.81 0.69 1.63 0.68 1.47

0.40 0.72 2.67 0.71 2.25 0.68 1.89 0.64 1.63 0.63 1.44
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Figure 5–25

Off-center crack in a plate in
longitudinal tension; solid
curves are for the crack tip 
at A; dashed curves are for 
the tip at B.
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Table 5–1

Values of KIc for Some

Engineering Materials

at Room Temperature

Material KIc, MPa
√

Aluminum
2024 26 455
7075 24 495
7178 33 490

Titanium
Ti-6AL-4V 115 910
Ti-6AL-4V 55 1035

Steel
4340 99 860
4340 60 1515
52100 14 2070

Sy, MPam



Figure 5–27

Beams of rectangular cross
section having an edge crack.
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Figure 5–26

Plate loaded in longitudinal
tension with a crack at the
edge; for the solid curve there
are no constraints to bending;
the dashed curve was obtained
with bending constraints
added.
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Figure 5–28

Plate in tension containing a
circular hole with two cracks.
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Figure 5–29

A cylinder loading in axial
tension having a radial crack of
depth a extending completely
around the circumference of
the cylinder.
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Figure 5–30

Cylinder subjected to internal
pressure p, having a radial
crack in the longitudinal
direction of depth a. Use
Eq. (4–51) for the tangential
stress at r = r0.
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