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INTI INTERNATIONAL COLLEGE PENANG 

DIPLOMA IN MECHANICAL ENGINEERING PROGRAMME (DMEN) 

EGM 2169: MACHINE COMPONENTS DESIGN 

FINAL ALTERNATIVE ASSESSMENT: APRIL 2022 SESSION 

 

Instructions: This paper consists of FOUR (4) questions. Answer ALL questions. All 

questions carry equal marks. 

 

Question 1 

 

A vertical flat plate welded to a solid cylindrical shaft with diameter 62 mm and length 

178 mm as shown in Figure Q1. The end of shaft is subject to a concentrated load of 20 

kN. Determine the maximum normal and shear stress in the weld, if the size of the weld 

is 15 mm. 

                                                                                                                      (25 marks) 

 

Figure Q1 

Question 2 

 

The rivet group shown in Figure Q2 connects two narrow lengths of plate, one of which 

carries a 15-kN load positioned as shown. If the ultimate shear strength of a rivet is 350 

N/mm2 and its compressive failure strength is 600 N/mm2, determine the minimum 

allowable values of rivet diameter and plate thickness.                                  (25 marks) 

 

Figure Q2 

 1  
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Question 3 

A pinion of 24 teeth drives a gear of 60 teeth at a pressure angle of 20°. The pitch radius 

of the pinion is 38 mm and outside radius is 41 mm. The pitch radius of the gear is 95 

mm and the outside radius is 98.5 mm. Calculate the length of the action and contact 

ratio. 

(25 marks) 

Question 4   

A vertical shaft of 140 mm diameter is positioned on a footstep bearing, which rotates 

at 120 rev/min. The shaft results a vertical load of 30 kN. The coefficient of friction is 

0.06. Determine the power lost in friction, assuming in  

 

(i) Uniform pressure and  

(13 marks) 

(ii) Uniform wear.  

(12 marks) 

  

 

 
 

 

  -THE END – 

 

EGM 2169(F)/ 2022 
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Subject: Machines Components Design (EGM2169) 

Formula Sheet 

Eccentrically loaded riveted joint 

𝑃 × 𝑒 =
𝐹1
𝐿1
(𝐿1

2 + 𝐿2
2 + 𝐿3

2 +⋯) 

𝑅 = √𝑃𝑠2 + 𝐹2 + 2𝑃𝑠 × 𝐹 × cos 𝜃 

𝑃𝑠 =
𝑃

𝑛
,  acting parallel to the load P 

𝑥̅ =
𝑥1 + 𝑥2 + 𝑥3 +⋯

𝑛
 

𝑦̅ =
𝑦1 + 𝑦2 + 𝑦3 +⋯

𝑛
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For Journal Bearings 

Coefficient of friction 

𝜇 = (33 × 10−8) (
𝑍𝑁

𝑝
) (
𝑑

𝑐
) + 0.002 

Heat generated 

𝐻𝑔 = 𝜇𝑊𝑉 

Heat dissipated 

𝐻𝑑 = 𝐶𝐴(𝑡𝑏 − 𝑡𝑎) 

Uniform pressure, frictional torque 

2

3
T WR=  

Uniform wear, frictional torque 

2

R
T W=  
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Welded joints

 

Continue next page 
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Welded joints 
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Gear 

Spur Gear design 

𝑊𝑇 =
𝑃

𝑣
× 𝐶𝑠 

𝑊𝑇 = Permissible tangential tooth load in newtons 

𝑃 = Power transmitted in watts 

∗ 𝑣 = Pitch line velocity in m/s =
𝜋𝐷𝑁

60
 

D = pitch circle diameter 

Circular pitch, 

𝑝𝑐 =
𝜋𝐷

𝑇
= 𝜋𝑚, 𝐷 = 𝑚. 𝑇 

Pitch line velocity 

𝑣 =
𝜋. 𝐷.𝑁

60
=
𝜋𝑚. 𝑇.𝑁

60
=
𝑝𝑐. 𝑇. 𝑁

60
 

m = Module in metres 

T = Number of teeth 

 N = Speed in r.p.m 

Cs = Service factor 

Length of path contact, 

( ) ( ) ( )
0.5 0.5

2 2 2 2

1 1 2 2 1 2 sinp a b a bL r r r r r r = − + − − +
 

Contact ratio, Mc 

p

c

b

L
M

P
=  
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Value of service factor 

 

 

Lewis equation 

𝑊𝑇 = 𝜎𝑤. 𝑏. 𝑝𝑐. 𝑦 = 𝜎𝑤. 𝑏. 𝜋𝑚. 𝑦 

Buckingham equation 

𝑊𝐷 = 𝑊𝑇 +𝑊𝐼 

𝑊𝐷 =Dynamic load 

 

~THE END~ 
EGM2169 (F)/ April 2022 Session/ formatted 

 

 
 


