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Tamuam: (a) ANUUIvEINY BD
(b) ‘ummt’fuvhfguéfﬂmwmﬁé'ﬂmgﬂﬁqﬂ C
fmuald :P=10kN, L =3m, h =2m
uvia BD #innwnde b =25 mm fiAYield strength, o, =250 MPa
uazly safety factorlumsesnuyy,F.S = 3.0

aanuyaya C iif1 Shear strength, 1, = 400 MPa uazl¥ F.S = 3.3
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Q2. Tnsswadn dwanaluzl ) Uszneudiouna BD fdoneunass dnunindda

2

9219 250 mm’®  1if1 modulus of elasticity, E = 105 GPa. uazuvis CE ¥

¥ 1
arsogiidion TNuivthdaynamdy 450 mm?  fim modulus of elasticity |,
o T $ o o <
E= 72 GPa. 195035uumia AC &3 Awualtifuiaginda

v b4
Wdwamawse P gaga flassadnilezaunsednld  Tashidilie A

225 mm

i 4 \
wasuh luinnan 0.35 mm.

C v
T

150 mm

e

~—225 mm—*l

71)

© 125 mm
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Q3. uvaneamdewazegitiondedaiy  eguuglveunansaeuiiy 24°C

V-] v A 9 P J A o o [ Y [
221 ¥o9INUa1e919r e INe UM aINUATUMINY 0.5 mm Aataadlu
31 3)

9o = 1 g 9 a g 1 =1 ° 9 a
Titwam © @) gavplveusivisgesszdeaimuiimiumilsfezdlvina
4
anuAuiiuluusegiidioudinumiy -75 MPa

(b) unsegiiiewszvensiuiinnuerudlumils?

0.5 mm -

‘>' ‘4- 350 mm ""_ 450 mm 4»‘

Bronze

Aluminum
A = 1500 mm? A = 1800 mm?2
E =105 GPa E =73 GPa

a=216X107%°C a=232x107%°C

31(3)



%o ana s AoY,

4. Determine the maximum stress for each of the members shown in figure 4. If you do
not have enough information, do the best with what you have. (feyafisuiluegluaeuriugaie

voudeaow)

] s
- | d O — O kN
* /

thickress= 5 mm
r=2cm
d»b¢m

(a)

'-
N\ 1
-— d! | — 10,0006
7\

thickness = 0.25 in.
r=0.1in
d=2in

(b)

1D d | —— 20kN
L1
fhickwness = S mm

F=|cm
d=3em
D= 45¢m

(c)

Figure 4
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5. The steel shaft of a socket wrench has a diameter of 8.0 mm. and a length of 200 mm.
as shown in figure 5. If the allowable stress in shear is 60 MPa. What is the maximum
torque (Tmax) that may be exerted with the wrench? Assume G = 78 GPa and disregard
any bending of the shaft.

Ld=-8.0mm

[RIpE——————————

- L————-lt:ZOOmm—vl‘ >

Stee/ slmft

Figure 5
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6. A torque M; of 100 Ib-in is applied as shown to the steel shafts 6geared together.
Calculate the angle of twist at shaft B, where G of steel = 11.5x10” psi.
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Table A-13

14

Useful Tables

Charts of Theoretical StressConcentration Factors K* {Continued)

Figure A-13-4

Notched rectangular bar in
bending. o = Mc/I, where
c=d/2, 1=1d3/12, and tis
the thickness.

Figure A-13-5

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

Figure A-13-6

Rectangular filleted bar in
bending. a9 = Mc/!, where
c=d/2, 1= fd3/12, tis the

thickness.
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{continued)

*Foctors from R. E. Peterson, “Design Foctors for Stress Conceatration,” Machine Design, vol. 23, no. 2, February 1951, p. 169; no. 3, March 1951, p. 161, no. 5, May 1951, p. 159; no. 6, une
1951, p. 173; no. 7, July 1951, p. 155. Reprinted with permission from Machine Design, o Penton Media Inc. publication.
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Table A-13

Charts of Theoretical Stress-Concentration Factors K%

Figure A-13-1 30
Bar in tension or simple
compression with o fransverse 2.8
hole. o = F/A, where
A={w-d)tand tis the
thickness. 26/
Kl
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Figure A-13-2

Rectangular bar with o
transverse hole in bending.
ag = Mc/l, where
I={w—dh/2.

Figure A-13-3

Notched rectangular bar in
tension or simple compression.
oo = F/A, where A=dtand t
is the thickness.
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