ME 102B: Homework 1 Solutions

Problems 1 (Power Screws)
Given:
dmajor = 25 mm

p=5mm
F=6E3N
f.=0.05
f=0.08
d. = 40E-3
Find:
a.) “raise” torque
p 5
dn =d—§= 25—§= 22.5mm
l=np=1(5) =5mm
_ Fdy (l+7nfd, Ff.d,
e == (ndm —fl) 2

R 2
Tp=16.23N-m

_ (6E3)(22.5E — 3) ((5E — 3) + (0.08)(22.5E —
- <1‘[(22.5E —3) —(0.08)(5E —

b.) “lower” torque

3)\ (6E3)(0.05)(40E — 3)
5) 2

_ Fdy, (nfd,, — 1\  Ff.d,
== (ndm + fl) 2
- (6E3)(22.5E — 3) (1(0.08)(22.5E —3) — (5E —3)\  (6E3)(0.05)(40E — 3)
L= 2 <n(22.5E —3) + (0.08)(5E — 3)) 2

T,=6.62N-m

c.) Overall efficiency
T, Fl
e =— =
TR 27TTR
_ (6E3)(5E —3)

21(16.23)

e=20.294
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ME 102B: Homework 1 Solutions

Problems 2 (Load Factor)
Given:
10 bolts
d =150 mm

+ = 6E6 Pa
ISO 8.8 bolts: S, = 600E6 Pa
12 mmdia:  A=84.3E-6 m’

C=0.24
Find:
a.)n,
Fr=A-P,
150E — 3\?
Fr=m (—) (6E6) = 106028.75 N

_Force _Fr_ 028N
" bolt 10 '

Nonpermanent connections, reused fasteners:

F, = 0.755,4,
F, = 0.75(600E6)(84.3E — 6)
F, = 37935 N
S, A, — F,
_ (600E6)(84.3E — 6) — 37935
Ty = 0.24(10602.8)
n, = 4.969
b.) ng
F;
TP —-0)
~ 37935
™ = 10602.8)(1 — 0.24)
n, = 4.707
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