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Problem 1

A single-threaded 25-mm power screw is 25 mm in diameter with a pitch of 5 mm. A vertical
load on the screw reaches a maximum of 5 kN. The coefficients of friction are 0.06 for the
collar and 0.09 for the threads. The frictional diameter of the collar is 45 mm.

a. Find the torque to “raise” and “lower” the load.
b. Find the overall efficiency.
Solution:

a.

dyp =d——==225 mm

N[

Single-threaded: | =p =5 mm

Fd,nfd,+1 Ff.d,
TR = i
2 nd, —fl 2
_ (5 kN) x (22.5 mm) o 7 X (0.09) X (22.5 mm) + (5 mm)
B 2 7 X (22.5 mm) — (0.09) x (5 mm)
(5 kN) x (0.06) x (45 mm)
+
2
T, = Fd,nfd, —1 +chdc
2 nd, + fl 2
_ (5 kN) x (22.5 mm) » X (0.09) X (22.5 mm) — (5 mm)
B 2 m X (22.5 mm) + (0.09) x (5 mm)
N (5 kN) x (0.06) x (45 mm)
2

= 15.8493 N-m

=7.8268 N-m

Mechanical Design 2 Homework 10



SCUPI

Sichuan University - Pittsburgh Institute

T, Fl (5 kN) x (5 mm)

T 2nTy 2m X (15.8493 N-m)

e =

Problem 2

The press shown in figure below has a rated load of 5000 Ibf. The twin screws have Acme
threads, a diameter of 2 in, and a pitch of 1/4 in. Coefficients of friction are 0.05 for the threads
and 0.08 for the collar bearings. Collar diameters are 3.5 in. The gears have an efficiency of 95
percent and a speed ratio of 60:1. A slip clutch, on the motor shaft, prevents overloading. The
full-load motor speed is 1720 rev/min.

a. When the motor is turned on, how fast will the press head move?

b. What should be the horsepower rating of the motor?
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Solution:
a.
Single-threaded: | = p = 0.25 in
1720 rpm
n=————
60
1720 rpm
v=nl= Tp X 0.25 in = 7.1667 in/min
b.
dn=d-2=2-222_ 1475 ;
=d—z=2—-———=1 in
m 2 2
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_Fdymfdyseca+l  Ffd,
R™ 2 nd, — flseca 2
~ (2500 Ibf) x (1.875 in)
B 2
. 29° .
X (0.05) X (1.875 in) X sec >+ (0.25 in)
X 5
m X (1.875 in) — (0.05) x (0.25 in) X sec 2(29
2500 Ibf) x (0.08) x (3.5 in
+( D (2 ) x( ) = 570.9992 Ibf-:in
T, —_2TR 50,0351 Ibf-i
A TY e =
Tmotor  (20.0351 Ibf-in) x (1720 rpm)
H = = = 0.5468 h
63025 63025 s
Problem 3

A double square-thread power screw has an input power of 3 kW at a speed of 1 rev/s. The

screw has a diameter of 40 mm and a pitch of 8 mm. The frictional coefficients are 0.14 for the

threads and 0.09 for the collar, with a collar friction radius of 50 mm. Determine

a.
b.

the axial resisting load F and the combined efficiency of the screw and collar;
axial stress and torsional stress on thread body;

With calculated F, assume the first-engaged thread takes 40 percent of the axial load, calculate

the followings:

c. bearing stress on thread flank;
d. max shear stress across puncture plane of the thread;
e. thread bending stress at the root of the thread;
f. von Mises stress at the root of the thread; and
g. draw a 3D stress element to show the direction of all component stresses acting on
element at the root.
Solution:
a.

Double-threaded: | = 2p = 16 mm

dy=d-—

p
— =36
> mm
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R =

Axial stress:

Fd,nfd,+1 Ff.d,
2 nd,, — fl 2
Fx (36 mm) mx(0.14) X (36 mm) + (16 mm)
B 2 7 X (36 mm) — (0.14) X (16 mm)
F % (0.09) x (100 mm)
+ 2

= 0.0097F

w = 2nn = 2w rad/s

H=Tw =2r x0.0097F =3 kW

Torsional stress:

C.

Bearing stress:

d.

Max shear stress

T l 3 kW 477.4648 N
= N el e — . .
w 2m rad/s o
= F = 49.382 kN
T, Fl  (49.382 kN) x (16 mm)
e=—= = = (0.2634
Ty 2Ty 27 X (4774648 N -m)
d-=d—p =32 mm
_F _ 49382 kN
U_At_nx(Sme)z_ ' .
4
_16T _16x (4774648 N-m)
T_ndﬁ_ 7 % (32 mm)3 - 4
40%F 40% x (49.382 kN)
Op=——— = g——=—43.663 MPa
ﬂdm(g) % (36 mm)x( > )
3.40%F 3 x 40% x (49.382 kN)
TE———== = 65.495 MPa
Tdy,p X (36 mm) X (8 mm)
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