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DIPLOMA IN MECHANICAL ENGINEERING PROGRAMME (DMEN)
EGM2169: MACHINE COMPONENTS DESIGN
FINAL EXAMINATION: APRIL 2019 SESSION

Instructions: This paper consists of SIX (6) questions. Answer any FOUR (4) questions in the
answer booklet provided. All questions carry equal marks.

Question 1

An eccentrically loaded lap riveted joint is to be designed for a steel bracket as shown in Figure
Q1. The bracket plate is 25 mm thick. All rivets are to be of the same size. Load on the bracket, P
= 50 kN; rivet spacing, C = 100 mm; load arm, ¢ = 400 mm. Permissible shear stress is 65 MPa
and crushing stress is 120 MPa. Determine the minimum size of the rivets to be used for the joint.

(25 marks)

Figure Q1
Question 2

(a) A 50 mm diameter solid shaft is welded to a flat plate as shown in Figure Q2(d). If the
size of the weld is s = 15 mm, find the maximum normal and shear stress in weld.
(18 marks)

P 10 kN
}4——— 2680 mum ——'-J

A
Y 50 mm

Figure Q2 (a)
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(b) A plate 100 mm wide and 10 mm thick is to be welded to another plate by means of
double parallel fillets. The plates are subjected to a static load of 80kN. Find the length
of weld if the permissible shear stress in the weld does not exceed 55 MPa.

(7 marks)

Figure Q2 (b)

Question 3

(a)

(b)

A compression coil spring made of an alloy steel is having the following specifications
Mean diameter of coil = 50 mm; Wire diameter = 5 mm; Number of active coils = 20.
If this spring is subjected to an axial load of 500 N; calculate the maximum shear stress
(neglect the curvature effect) to which the spring material is subjected.

(6 marks)

A full journal bearing of 50 mm diameter and 100 mm long has a bearing pressure of
1.4 N/mm2. The speed of the journal is 900 r.p.m. and the ratio of journal diameter to
the diametral clearance is 1000. The bearing is lubricated with oil whose absolute

viscosity at the operating temperature of 75°C may be taken as 0.011 kg/m-s. The room
temperature is 35°C. Find:

(1)  The amount of artificial cooling required
(14 marks)

(1)  The mass of the lubricating oil required, if the difference between the outlet and inlet
temperature of the oil is 10°C.

Take specific heat of the oil as1850 J / kg / °C.
(5 marks)
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Question 4
The following particulars of a single reduction spur gear are given :

Gear ratio = 10 : 1; Distance between centres = 660 mm; Pinion transmits 500 kW at 1800 r.p.m.;
Involute teeth of standard proportions (addendum = m) with pressure angle of 22.5°; Permissible
normal pressure between teeth = 175 N per mm of width. Find :

(a) The nearest standard module if no interference is to occur

(10 marks)
(b) The number of teeth on each wheel

(3 marks)
(c) The necessary width of the pinion

(3 marks)
(d) The load on the bearings of the wheels due to power transmitted.

(9 marks)

Question 5

The block brake, as shown in figure below, provides a braking torque of 360 N-m. The diameter
of the brake drum is 300 mm. The coefficient of friction is 0.3. Find:

(a) The force (P) to be applied at the end of the lever for the clockwise and counter clockwise

(12 marks)
(b) rotation of the brake drum
(3 marks)
() The location of the pivot or fulcrum to make the brake self-locking for the clockwise
rotation of the brake drum.
(10 marks)

Y

Figure Q5
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Question 6

(a)

(b)

Two pulleys, one 450 mm diameter and the other 200 mm diameter, on parallel shafts
1.95 m apart are connected by a crossed belt. Find the length of the belt required and
the angle of contact between the belt and each pulley.

(7 marks)

A solid circular shaft is subjected to a bending moment of 3000 N-m and a torque of

10 000 N-m. The shaft is made of 45 C 8 steel having ultimate tensile stress of 700 MPa
and a ultimate shear stress of 500 MPa. Assuming a factor of safety as 6, determine the
diameter of the shaft.

(18 marks)

-THE END-
EGM2169 (F)/April 2018/formatted



Subject: Machines Components Design (EGM2169)
Formula Sheet

For eccentrically loaded riveted joint

_Fl 2 2 2
Pxe u_—L—l(L1 +LE AL )

Simple Bending Equation

MJ__E
I v R

Simple Torsion Equation

TIGB
]RL

For Shaft Design

Equivalent Twisting Moment

T, =M?+T?

Equivalent Bending Moment

M, = [+ M2 7 77]

2

Maximum Normal Stress

\/(O’x y) + 472

Maximum Shear Stress

1
Tmax = E\/(Gx - O'y>2 + 412

Oy + O
gnz( y

Continue next page




Belt Tension Rario

T,
'—ri — ght excluding mass of belt
2

T,~T
17°C 8“6
T-T¢

taking into account the mass of belt
For Journal Bearings

Cocfficient of friction

p=(33x107%) (%z_v_) (—?) +0.002

Heat Generated
Hy = pWv
Heat dissipated

Hd = CA(tb ”‘,ta)



Table 10.7. Polar moment of inertia and section modulus of welds.,
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