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1- The cutter of a broaching machine is pulled by square threaded screw of 55mm
external diameter and 10mm pitch. The operating nut is 70mm in height. The collar
takes the axial load of 50kN on a flat surface of 60mm and 90mm internal and
external diameters respectively. If the coefficient of friction is 0.15 for all contact
surfaces on the nut and the collar, determine the power required to rotate the power
screw when the cutting speed is 6m/min. Also, find the efficiency of the screw and the
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1- A bracket as shown in figure 1 carries a load of 10 KN. Find the size of the
weld if the allowable shear stress is not to exceed 80MPa. (10 marks)

2 z7=b/2

y=a/2
= sza

T—e——=a— ] —ba’/2

y
" J J,=bBa’+b%)/6
L A, =1.414hb
h = weld thickness

— B ?\ Y,//H,m_:
FL_ 7 LJ:SO m m
_(\//ll [ ? a = loo mm
2 fgo %/.’ . B -9:— e ‘50 mm
\ Y‘ & =
Jf;dﬁrd / loKpn/ E;Q:J_Smm
2
h=22 Aw= 144 hb
Tl < Botfa =414 xS h
= F0.7h mm
T = b (30 +{02): So(3% 106* +56%)

6 &

= 2708 33.33 mat
2/6



T-= p&? = lo K-l'OB&ISC,: }_Q*/og AM.mm
=N o E_ _ lox 0 = 141.44
A F0.7 h h
Y‘i = rz = r% = (L_I = {?W = C_;Gfg mr
maX. qf’(’égg me\f @ | .
o = tad 58 -~ €3.47° 9, = I30-% =1l .57
25
z- I _ Tn 151 55,9 _ 43%9
J T, x0F0th  270833,33 x0-70% h h
Z 2 =] i
. :(E-f + Cr =2 G &sh),

T TH

. : y\. = [ g
o l('f-”gﬂ!if + (LE-‘J)Z- g Wl 4)(43%9) Gs 116,57

Slét6e -~ 20

e -

>N > 6L]§ mm

1- Two steel compression coil springs are to be nested. The outer spring
has an inside diameter of 38mm, a wire diameter of 3mm and 10 active
coils. The inner spring has an outside diameter of 32mm, a wire
diameter of 2.5mm and 13 active coils. The two springs of the assembly
have the same free length. If the assembly is loaded by an axial force of
50N and the modulus of rigidity (shear modulus) is 80GPa., calculate:

a- The spring rate of each spring.
b- The deflection of the assembly.
c- The shear stress on each spring. (10 marks)

D 4C+2 8FD 8FD’N
C:_, K = 5 =K — = =
&P T3 T e Y TG
OR 8FD 4C-1 0.615
=K, —, L
d 4C-4 C
S F=F+k
2 ©mP Springs in paclel s =55,

o LJE(‘_S_I_)(’ o Innef _56.'/: rtj F: S0 /\/
D = 3R+3 =14 'Dl._.gz_gg =295 mm Gr = 8o Gifx
c.l,—_- 3 mm c],_“_' 2.5 mMmm = SCMKG?

, » Mf
Ny= (© Gils Ny= 13 Gils

3/6



=77 i ’ d"l
b) 8= cﬁ The aSSemE(J S = 8FD N . F= gSDa,\C?

R d' G
__ sdig , sdic
0T BD N, gD, N,
T s () gxio s (250 2 g%6 _ 1185 + LIS
3 (G010 &(29.9)> (13)
So = 2.35 & € = 2L28 Al

Sol.L‘G; _ 2128 A3 « Bx10" _ 92 S'IA/gw'fBY}

1= ED N g (41)® % (0
F_ sdiG 223 x(zSJL\i-g*mH _ 24,9 Mewilor
T BD, N, g(295)+ I3
o) SRS (ade K =272 .
= Kg NS ‘C == ?
c_ R _ 23~ 117sS Mlwm
| == = 21.2%
K. kR - 243 _ 117 N [mm
S 21.2%

C) C =2 on cach 5/91’.14}
D = -"Lﬂ—" = IS; 6.7‘
e =

C‘ Cd‘e( c:|
B . 2aE . E
Cqp = Cl'nner = '_o\_ TS
her2 _ heBBeF+42 697
Ker = Ye -3 T 4«B.67 -3
Kg, = 4 +2  _ yollg+2 _ |, 1]
1G -3 Lo /18— 3

4/6



quilj‘ Kw

= 132,88 Mha

gFI- Dy = .09} ¥& 291 x
Cl' 8] ,n_ollg * = (3)3
= _ k. 86D, 82494295
Q? Tdf = /.1l * 7 (2.)F
) E =5 a'c—r each SJD'/’TJ
 Hg-l 0.615
Kuul - LICV-H .y Cl
4036 - | ©.6IS _
T 403604 3-67
] — | 0. 6IS = 1.2
Vo = 4% 1.8 5 s T
= 4x 1.8 - 4 -8
C. = Ku, §__F£_DL = l__l_ﬁ_g_i_z____gl-l—ﬂ :/Oé.L{SN@_
1 _ﬁ,dIB .U-RLB)?
EFh Dp _ 1.0248*213%29S  _ 1345, MR,
?2 = Kt.d?_ ————ﬂ;————-__ 27 (?g)g =

2- Determine the size of the foundation bolts for a S0KN pillar crane of figure 2,
assuming that the base is of a square shape and there are 3 bolts in each row. The
dimensions are in meters and the allowable tensile stress of bolts material is

120MPa. (10 marks)
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