Factor a Exponent
Surface Finish Swu, kpsl S, MPa b
Ground 1.34 1.58 —0.085
Machined or cold-drawn 2.70 451 —0.265
Hot-rolled 144 57.7 —0.718
As-forged 39.9 272. —0.995

Size Factor k;

The size factor has been evaluated using 133 sets of data points.”> The results for
bending and torsion may be expressed as

(d/0.3) " = 08794 “'" 011 =d=2in

P 0.91d """ 2<d=10in 6-20)
b= ) (d/7.62) "' = 1244 %7 279 =d = 51 mm
1.51d "7 51 < d = 254 mm

For axial loading there is no size effect, so

ky = (6-21)
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1 bending
k.= < (.85 axial
0.59 torsion

Kd:
Temperature, °C S;/Ser Temperature, °F

50 1.010 100 1.008
100 1.020 200 1.020
150 1.025 300 1.024
200 1.020 400 1.018
250 1.000 500 (0.995
300 0.975 600 0.963
350 0.943 700 0.927
400 0.900 80O 0.872
450 0.843 900 0.797
500 0.768 1000 0.698
550 0.672 1100 0.567

600 0.549




Reliability, %

Transformation Variate z,

Reliability Factor k.

95

99

99.9
99.99
99.999
99.9999

1.288
1.645
2.326
3.091
3.719
4.265
4.753

0.897
0.868
0.814
0.753
0.702
0.659
0.620

Coefficient of

Transverse hole
Shoulder

Groove

Ja(in), Jalvmm),
Sut in kpsi S, in MPa
5/8u 174/8,
4/8.u 139/8,

3/Sut 104/,

Variation Cgy

0.10
0.11
0.15




q ,qshear:

Notch radius r. mm

Motch smzitivity o

Motch radius r, 1n
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Figure A-15-1

Bar in tension or simple
compression with a transverse
hole. &7y = F/A, where

A = (w — dyr and ¢ is the
thickness.

Figure A-15-2

Rectangular bar with a
transverse hole in bending.
oy = Mc/l, where

I =w — di’/ 12

0

t
.
i

0 0.1 0.2 03 04 0.3 0.6 07 08
dhw

0

d

|

dlh=0 Pt
_ b, [}

0.1 0.2 03 04 0.3 0.6 07 08
dhw




Figure A-15-3

MNotched rectangular bar in

30

tension or simple compression. 16
ap = F/fA, where A = 4t
and 1 is the thickness. -
KI'
1.8
1.4
1.0
0 0.05 010 015 (.20 0.25 030
rid
Figure A-15-4 3
Notched rectangular bar in
bending. g = M/l where 2.6
c=adf2, I =1td/12, and I is
the thickness. -
KI'
1.8
1.4
1.0
0 0u05 010 015 0.20 025 0.30
rid
Figure A-15-5 0
Rectangular filleted bar in Did = 1.50 _f_“*ii_
tension or simple compression, 16
oy = FfA, where A = dt and
{ is the thickness.
22
Kr
1.8
1.4
1.0
0 0.05 010 015 .2 025 030

rfd




Figure A-15-6

Rectangular filleted bar in
bending. g = Mc/l, where
c=df2,1=1d/12, tis the
thickness.

0.05 0.1o 015 0.20 025 0.30
rd
Figure A-15-7 26
Round shaft with shoulder fillet
in tension. oy = F/A. where s
A= qd*/4, o
K, L8
1.4
1.0
] 0.05 010 0.15 0.20 .25 030
rid
Figure A-15-8 30
Round shaft with shoulder fillet
in torsion. g = Teo/J, where 16
c=df2and J = wd*/32.
232
KI'J
1.8
1.4
1.0

0.05 010 015 0.20 025 0.30




Figure A-15-9 3
Round shaft with shoulder fillet
in bending. oy = Mc/1, where 26
= df2 and § = wd*/64.

21

KI'
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Figure A-15-10

Round shaft in torsion with
transverse hole.

2.4
o 0.05 0.10 015 0.20 0.25 0.30
dib
Figure A-15-11 30 p
|
Round shaft in bending E W
with a transverse hole. &y = 16
M/[(wI¥[32) — (dD*/6)], -
/Il It l:u (dD*/6)] M K ’M
approximately. — -
PP ¥ 22
H-I'
1.8
1.4
1.0
L] 0.05 010 015 0.20 025 0.30

dil




Figure A-15-12
Plate loaded in tension by a L ! k=
pin through a hole. oy = F/A, 9 b —i- il—
where A = (w — d)i. When i =035 A }tlT
clearance exists, increase K, F
35 to 50 percent. (M. M. Frocht 7
and H. N. Hill, “Stress- K,
Concentration Faclors around 5
a Central Circular Hole in a
Plate Loaded through a Pin in
Hele,” J. Appl. Mechanics, 3
vol. 7, no. |, March (940
P A-5) ]
0 0.l 02 03 0.4 ] 0.6 07 0.8
diw
Figure A-15-13 20
Grooved round bar in tension.
oy = FfA, where A = wd*/4. 2.6
22
KJ
1.8
1.4
1.0
] 0.05 010 015 0.20 0.25 0,30
rid
Figure A-15-14 3.0
Grooved round bar in bending.
oy = Mo/, where ¢ = df2 2.6
and 1 = 7d"/64.
22
KI'
1.8
1.4
1.0
0 0.05 010 0.15 0.20 0.25 0,30
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Figure A-15-15 26

Grooved round bar in torsion.
o = Tofd, where ¢ = df2 2.2
and J = wd*/32.

Dfd=1.30
1.02

15 0.20 0.25 0.30
rid

Figure A-15-16

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

tension.
L AF | 3M
! i’ wd’

Source: W. D. Pilkey and

D. F. Pilkey, Peterson’s Siress-
Concentration Factors, 3rd ed.
John Wiley & Sons, Hoboken,
NI, 2008, p. 115.
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Figure A-15-17

Round shaft with flat-bottom
groove In torsion.

16T

Cowd

Sowrce: W. . Pilkey and

D. F. Pilkey, Peterson’s Siress-

o

Concentration Factors, 3nd ed.

John Wiley & Sons, Hoboken,
NI, 2008, p. 133
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Reclangle

[ |
h cv b X
b | z
|« b - f
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A=bh I =— =2 I,=0
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Circle ¥
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aD? wD* =D
A= =1 = =0 J.=
4 Y b4 - 3
Hollow circle ¥
j x
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Buckling:

End-Condition Constant C

Figure 4-18

Column End Theoretical Conservative Recommended
Conditions Value Value
Fixed-free 1 i T
Rounded-rounded 1 1 1
Fixed-rounded 2 1 1.2
Fixed-fixed 4 1 1.2

P

(a) Both ends rounded or
pivoted; (b) both ends fixed;
i(c) one end free and one end
fixed; (¢) one end rounded and
pivoted, and one end fixed.

(@) C =1 (B)C =4 mc=i (d)C=2




Curved Beams:

"% — b + (b7, - b,r)/h]In(r,/T)

Table 3-4 L .
_ r=rt—
Formulas for Sections J l 2
: i
of Curved Beams - r r = h
] Y C " In(r/r)
r,
i
¥ '
kb, h b; + 2b,
F.=1T; +—=
I R 3 b+ b,
B A

=

by + 2bcic, + b3
2(bc, + b))
be, + by,
) b.An[(r; + c;)/r] + b, In[r,/(r, + ¢;)]

I

r.=n+R

T
r I r,, = — —
- 2r.— Vi - R




(T
it + Ea‘;m,- — 1) + t,(b, — )(h - 1./2)

r.=r+
, S tib; — 1) +t,(b,— 1) + ht
—=| | =
, ; tih.— ) +1,ib,— 1) + hi,
r =
3 . r.+t r,— 1, r,
t r, b; In +tln +b,In
J { 'rf' |r-I' t Ej I .-*.I - rr.l
rI ]
e r ) n
! fe— b —
f
L l ¥
= i = l . 1,
: \ ;.‘r: + Er;{b -1+t - Hih—t/2)
_ [.=1+—
4 , it + (b= it +1,)
f-:l"!"ﬂ- -F":I"':—
f i (b=t +1,) + ht
1 ;=
fg‘|'f¢' s r,;._f,,
4 b(ln + In )+ fln
" F; rp_fp r,--l-i‘,-
Lo I -11.-
i
K i




Todo | Mechanical Engiraering Cezign

Table A-20

Dcterministic ASTM Minimum Tensile and Yicld Sirengths for Some Hol-Bielled (HR) and Cold-Drawn (C13) Stocls
[The strengibs lisied are estimaied ASTM minimum values in the s range 12 io 32 mm (§ &0 14 in). These
strengihs are suitable for use with the design factor defined in Sec. 1-10, provided the materals conform e ASTM
Afi or ASGE pogquirements or ane requined in the purchass specifications. Bemember that 2 numbering sysicm is not a
spocification.]  Searce: 1966 SAK Handbook p 215,

1 3 4 5 & i B
Tenslle Yield

SAE and/or Process- Shrength, Strength, Elongafion in ReducHonin  Brinedl
UMSMo. AISINo. Ing MPo (kpsl) MPo fkpsl) 2im, % Areg, %  Haordness

G100 1006 HE 30 (43 170 {24) i 55 B
Ch 330 (48 2R0 1) n 45 45
G10100 e 1] HE 330 (4T 1RO (26 B 5 45
CcD 370 (53 300 {44 2 40 105
10150 1015 HE 340 (305 190 275 B 50 1m
Ch 300 (56 300 I8 40 m
GI0E 1012 HE 00 (58} an i 50 116
CD 40 (64 I (54 15 40 126
GIHN0 1 HE 380 (35 210 {30 i 50 m
Ch 470 (68 30 (57 15 40 131
G 1030 HE 470 (68) 260 (375 2 42 137
CD 520 (VY 40 60 2 5 148
G1IE0 1035 HE 500 (7 I Qs I8 40 143
Ch 550 (BOR 460 (67 2 k] 163
Gk 10400 HE 520 (76 040 I8 40 148
CD 500 (RS 420 M) 2 5 170
(IS0 [[E4] HE 570 (B2 310 (45) 13 40 163
Ch 630 (1) 530 0m 2 k] 1™
G150 1050 HE G20 (900 340 {49.5) 15 5 17
Ch B0 (100 5RO (B4) I in 1
(10600 1060 HE A0 (58 30 (54) 12 i mm
(1IN0 10&0 HR Tl (V02D 430 (61 .5 1o i iy
GIRE0 1095 HE B30 (10 440 66 1N B 48




