Solution 3.3-6 Socket wrench

L
d = 8.0 mm L =200 mm
Taow = 00 MPa G =78 GPa

MAXIMUM PERMISSIBLE TORQUE

16T
From Eq. (3-12): Ty =7—m?
_ fmi%ma,
e 16
g 7380 mm )*(60 MPa)
| 16
| Toax =6.03N-m  <—

ANGLE OF TWIST

F 3-15): ¢ = A
rom Eq. (3-15): ¢ = G,
'n'd%'max
From Eq. (3-12): T, = _M%lﬁ

¢_(7rd31"max)( L ) ] __ff

\ 16 Gl.,) T 32

_ md T, L(32) 271,

¢ 16G(wd*) Gd
_ 2(60 MPa)(200 mm)
(78 GPa)(8.0 mm)

= 0.03846 rad

180
¢ = (0.03846 rad)(7deg/rad) =2.20°

- T

6 = 0.54°/t

| d,=40in.  d,=20in
| G=40x% 10 psi

MAXIMUM SHEAR STRESS
Toax = C70 (from Eq. 3-7a)
r=d,2 =20in.

ft d
g = (0_54°/ﬁ)(i V) (i L)
12 in. /\ 180 degree

= 785.40 % 107° rad/in.
Toax = (4.0 X 10° psi)(2.0 in.)(785.40 X 10~° rad/in.)
= 6283.2 psi

(a) MAXIMUM TENSILE STRESS
O ey OCCULS OR & 45° plane and is equal to 7.

Omax = Tmax = 0280 psi 4

(b) APPLIED TORQUE

. Tr
Use the torsion formula 7, = s

F

Tmaxlp _ seoosde s NG
T= : Ip = 32 [(4.01in.) (2.0in.)"]
=23.562 in.*
T (6283.2 psi)(23.562 in.%)

2.0 1in.

= 74,000 Ib-in. +—

Solution 3.9-7 Statically indeterminate bar

STRAIN ENERGY (FROM EQ. 3-51B)
L Glp!  Glpy? . Glpsd”

U:

&l 2L, 2L,
:_Giz(ﬁi+1’;3)

2 \L, L,

WORK DONE BY THE TORQUE T,

EQUATE U/ AND W AND SOLVE FOR ¢

OF (s, ) T
2 \L, I, 2
(’b =N TOLALB

G(Lplpa + Lylpg)

(This result agrees with Eq. (3-48) of Example 3-9,
Section- 3.8.) :



-Solution 3.10-2 Bar and tube

| SOLID BAR A= (d)2d) = 247 (Eq. 3-64)
T 16T rooT
| == (Eq. 3-12) e Eq. 3-61
| Q ¢ o ! e, dad? S
ﬁ_L EQUATE THE MAXIMUM SHEAR STRESSES AND SOLVE FOR [
© RECTANGULAR TUBE I ij; = Lz
: wd®  4id

T o

d min 64

l ; Ift > Line the shear stress in the tube is less than the

2d shear stress in the bar.

Solution 3.18-6  Steel tube

=8 mm
r=50mm ————F—————— =~ 7 =50 mm ) SHEAR STRESS

G =76 GPa o 10 kN - m
B S 214, 2(8 mm)(17,850 mm®)
PR : P oot =35.0MPa <—
b =100 mm A, = T2+ 2br ANGLE OF TWIST
A= 7(50 mm}2+2(190 mm)(50 mm) _TL (10 KN -m) (1.5 m)
= 17,850 mm? =616 GPa)(19.83 X 10°mm?) |
Ly = 2+2mr = 0.00995 rad
= 52&0;) ifnnwzw(so mm) =0.570° <—
7= ML 4(8 mm)(17,850 mm?)?
L, 5142 mm

=19.83 X 10° mm*

—_—
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