Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Fifth Semester B.E. Degree Exami_pgfi':bn, Dec.2023/Jan.2024
Design of Machine Elements - |

Time: 3 hrs.

Note:1.Answer any FIVE full questions, sefeiatmg at least TWO full quesaons from each part.
2. Use of design data hand book z‘s permu‘ted.

= “JPART - A |
1 a. Write a note on triaxial stress _systcm & 7 (05 Marks)
b. Explain codes and standards used in machine design. =% (05 Marks)
c. Determine the thickness of the steel bracket loaded‘as'shown in Fig.Q.1(c). (10 Marks)
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2 a. A mild steel shaft having yneld stress 232N;’mm IS subjected to _t_hc;\_ ollowing stresses.
ox = 120N/mm’, o, = ON/mm? and Tay = 36mem Find the factor of safety using
1) Maximum normal stress theory 11) MammUm shear stress theory i) Distortion
energy theory. : (06 Marks)
b. A stepped shaft of diameter 1.5d is steyped down to diameter, d. W1th a fillet radius of 0.125d
and carries a transverse load of 90kN as‘shown in Fig.Q.2(b). Determine the diameter of the

shaft taking factor of safety 3. For thg matenal of the shaﬁ take oy = 480N/mm?®. (06 Marks)
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c. Derive an expresswn for impact stress in an axial bar of cross sectional area A and length L
due to the impact of a load W fallmg over a height h on the bar. (08 Marks)

3 a. Derive Goodman equatlon for the design of component subjected to variable stress.

(06 Marks)

b. A shaft subjected to bendmg moment varying from -200N-m to 500N-m and twisting
moment varying from 15N-m (clock wise) to 175N-m (counter clockwise). The material is

30C8 steel and possesses following properties. Endurance strength oex = 300MPa,

. = 490MPa and oy = 270Mpa. The correction factor for surface, size and load is given as

0.76, 0.76 and 0.87 respectively (for both in bending and torsion). Notch sensitivity factor
0.75 and stress concentration factor 1.85. Determine the diameter of shaft using factor of

safety 1.5, (14 Marks)
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A M20 x 2 steel bolt of 100mm long is subjected to 1mpact load. The energy absorbed by
the bolt is 2N-m. Determine:
i)  The stress in the shank of the bolt, if there is no threaded portion between the nut and

the bolt head.
it) The stress in the shank if the entlre Iength of bolt is threaded. Take E = 206.8 x 10°
N/mm?. (08 Marks)

For supporting the crane in workshop, brackets are fixed on steel columns as shown in
Fig.Q.4(b). The maximum load that cé”mes on the bracket is_ lsz acting vemcally at a
distance 400mm from the face ofithe column. The vertical facg ‘of the bracket is secured to a
column by four bolts in two mws:_(two in each row) at a diStance of 50mm from the lower
edge of the bracket. Determine the 51ze of the bolts if the’ permissible value of the tensile
stress for the bolt matemal lS’ 84N/mm?®. Find the thtckness of the bracket if the width of
bracket is 250mm. i, Cam (12 Marks)

- PART —-B :
With usual notat;ons prove that a hollow shaft is always stronger than a solid shaft of the
same matenal,gvggejght and length when_ subjected to simple torque and prove that.

2 ':.:'-: A,
Torque on hollow shaft 1+ k_. Where K = D, - \ (08 Marks)
Torque on solid shaft \/1 % Dy~ N

A ling shaﬂ is to transmit 30kW at 1600rpm. It 1s driven by means of belt running on a Im
diameter pulley keyed to Enﬁ of the shaft. Thetension side of the belt is 2.5 times that on
the slack side and the cenﬁe of the pulley over hungs 150mm beyond the centre line of end
«bearing. Determine the didmeter of the shaft; if allowable shear stress is 60MPa and the
(_»pulley weighs 1600N.  » (12 Marks)

Select recta:nguv:ar key for transmlttmg a power of 50kW at 500rpm for a hub length of
60mm. Take diameter of solid shaft as 50mm, allowable shear stress of 55N/mm’ and
crushing stress as 110N/mm?’, (08 Marks)
Design a knuckle joint to otmect two mild steel rods, subjected to a tensile load of 90kN.
The material selected ‘far the joint has the following stresses Allowable tensile
stress = 90N/mm’, .allowable shear stress = 60N/mm’ and allowable crushing
stress = 150N/mm? (12 Marks)
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7 a. Design a double riveted double cover butt joint with u‘hequal covers and zig-zag riveting to
connect two plates of 25mm thick. Take o;= 11 2 1 =70N/mm’ and o, = 140N/mm’.,

(10 Marks)
b. Determine the size of the weld for the joint shewn in Fig.Q.7(b). (10 Marks)
30“\" ’
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8 a. Derive an e sion for torque requn'ed to 12 (06 Marks)
b. Atriple, :d power screw is use.d in“a screw jack, has a nominal diameter of 50mm and
a pitcl f . The threads are t is 48mm. The screw jack is

used to"lift a load of 7.5kN. Th
friction is negligible. Calculate:
i)  The principal in ge screw rod

i

the threads is 0.12 and collar

(14 Marks)



