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Q.1 

Sem-Vl Diploma Exam 2024 (Even) 
Roll No: -

(Mechanical Engg.) (Theory) Design of Machine Elements (2025602) 

Answer all questibns as directed. 

a) In static loading stress Concentration is more serious in 
materials. (Britle/ Dåctile) 

Group- A /y 

b) The Resistance to fatigue mnaterial is measure by Elastic Limit. 
(Truc/False) 

h) 

d) If the load on a ball bearing is halved its life will. 

is used for power transmission in one 

direction only. (Square threads/ Multiple threads/ Acye threads) 

(reyjt) 

(Remains unchanged/ Increases four times/ Increases eight times) 

e) In the assembly design of shaft, pullty and key weakest member is 
(shaft/pulley/key) 

Muff coupling is type of 

g) Lewis equation in spur gear is applicd to 

(2x10=20) 

coupling. (Rigid / Flexible) 

(On the pinion/ On the gear/ On the weakest of gear or pinion) 

Wahl's correctio factor in spring is given as 
k.= (4C- 1)/ (4¢ -4) + 0.615/C, k-(4C + 1)/(4C -4) + 0.615/C, k. 
= (4C- 1) / (4C +4) + 0.615/C 

... ... f n | 
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k, = (4C-1)/(4¢- 4) + 0.615/C, k. = (4C + 1)/(4C -4) + 061S/C, k. 
= (4C- 1) / (4C +4) + 0.615/C 
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i) A locking device extensively used in automobile industry is castle nut. (True /False) 

)) The parallel fillet welded ioint is designed tor. 

Q.3 

(Tensile Strength/ Compressive Strength/ Bending Strength) 

Answer all S questions. 

Group- B/gq 

Q.2 Draw the stress-time curve for fluctuating and reversed stresses. 

OR (rra) 
Explain Maximum shear stress theory & Maximum hormal stress 
theory. 

Describe the load life relationship for Ball Bearing and Roller Bearing. 

OR (aUa) 
Explain the function of bearing along with its classification based on 
the dircction of force. 

terd at aa 60 MPa 5 

Q.4 A solid shaft is trans1mitting 1 MWat 240 RPM. De�ernine the diameter of the shaft. Take maximum allowable shear stress as 60 MPa. 

OR (rua) 
Describe any one type of key with their applications. 

(4x5-20) 

Q.5 If helical spring has coil diameter 600 mm and wire diameter50 mm then find the Wahl's stress factor. 

a. fesn g« b. au dar 

ufe fer feun A TR 600 mm st an T T 50 mm t a areet �AT4 

OR (3rUar) 
Explain the following terns: 
a Spring Index b. Solid length 

Q.6 Show that efficiency of self-locking screw is < 50% 

OR (3rai) 
Explain any four advantages of wclded joint over screwcd joih. 
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0.8 

Answer all 5 questions. (t vra v 

Q.7 Design C clanp for a total clamping force of 20 KN crOSS-section of 

frame is rectangular and width to thickness ratio is 2. Distance 
between load line and neutral axis of rectangular cross-section is 120 

mm and gap betwecn two forces is 180 mm. The frame is made of cast 

steel for which pemissible tensile stress is 100 N/mm' 

ttttaìta 1 3ra 180 mm 

aA 100 N/mm² 

Explain the following terms: -

Group- C/y- t 

a) af b) S-N # 

fere feigAÁ 

OR (#Ta) 

a) Creep Curve b) S-N curve c) Endurance Limit 

c) ÂN tHI 

f fa Tat IR s 

MPa *f 

In a particular application the radial load acting on ball bearing is 5 

KN and expected life for 90%o of the bearing is 8000 hrs. Calculate 

dynamic load carrying capacity of the bearing when shaft rotates at 

1450 RPM. 

OR (rTa) 

v far 3-m e tafty tfee yr 5 KN h 90% faaft1 f yeufTa 

KZ HS t â z 120 mm 

Describe the design procedure of knuckle joint with suitable drawing. 

For muff allowable shear stress is 15 MPa 

(6x5-30) 

TAATET 

Q.9 Design a muff coupling which is used to connect two shaft transmitting 

40 KW at 350 RPM. Material for shaft and key is carbon steel C 40 

MPa o= 80 MPa 

fers HT4T 4 Íat Cs = 40 MPa sc = 80 

Ftari A ATa 15 MPat| 

OR (3rn) 

Given maximum load= 200N 

Derive the Lewis bearn equation for static beam strength of spur gear 

teeth and also write its assumption. 

Q.10 Design a closed coil helical spring to have following properties: 

Stiffness SN/mm Solid length= 100 mm 

3m = SN/mm ae reIf 100 mm 

Modulus of Rigidity- 80 KN/mm 

Maximum shear stress permitted= 60 N/mm? 
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afusH HT =200 N fer 
araI E HIRTE = 80 KN/mm2 4-48 3g4 EHI HA = 60 N/mm2 

OR (4at) 
Explain design procedure for screw jack. 

Q.11 Calculate the size of bolt for a steel plate subjected to a force of 5 KN 
and fixed to a channel by means of thrce identical bolt as shown in 
figure for bolt S= 380 N/mm² and factor of safety is 3. 

---

Sy=380 N/mm s E 3 t 

All dimensions are in mm. 

A cantilevcr bracket is bolted column using 
three M12×1.75 bolts P. O and R. Calculate the naximum shear stress 

10hid 

Al dameR 

OR (Tan) 

i10hack 

2004 

All dmetn 

fazr ara t atez P (in MPa) faftd fUETH YEYA s*RTA aftra far 

to 
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