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 o identification, appeal to evaluator and /or equations written eg, 42+8
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2 Any missing a’al’lax‘i\nay be assumed suitably.

3. Use of Design Data handbook is permitted.

PART — A

Explain the following ThSOi’lC“ of failure
i) Maximum Normal stress theory
ii) Maximum shear stress theory
iii) Distortion energy theory: (12 Marks)
A bar of 50mm diameter fixed at one énd is sub_]ec\ted to tornsinal load of 1kN-m in addition
to an axial pull of 15kN. Determme th prm 1p al: stresses if the length of the shaft is 250mm.
o (08 Marks)

Derive Soderberg’s relation, explain the 51gn1ﬁcance of it. (08 Marks)
A steel rod (SAE 9260 oil quenched = 10\6935MPa oyt = 689.4MPa, 6| = 427.6 MPa) is
subjected to a tensile load which varies from lEL{)kN to 40kN. Design the safe diameter of
the rod using Soderberg equatlon ku‘al(e FOS = "2, stress concentration factor as unity and
correction factors for load, size and surface as 0. 7‘3 O 85 and 0.91 respectively. (12 Marks)

Derive instantaneous stress; due .go ax1al Impact (10 Marks)
Design a protected type flanee couplmg to transmlt power between two shafts 40mm and
50mm. The allowable stress for shaft and bolts is 60Ml’a The allowable stress and bearing
stress for key are 54MPa and 120 MPa respectively. For Cl flany ¢, the allowable shear stress
is 6MPa assume keyWay factor = 0.75. A ’ (10 Marks)

A horizontal piece 0 ~e0mmerc1al shafting is supported by two bearmgs 1.5m apart. A keyed

gear 20° invo lute‘ 1d 175mm in diameter is located 400mm to the” leﬁ of right bearing and is

driven by a geat directly behind it. A 600mm diameter pulley is keyed to. the shaft 600mm

to the right 01 the left bearing and drives a pulley with a horizontal belt dlrectly behind it.

The tensxon atio of the belt is 3:1, with the slack side on top. The drive transmns 45kW at

330rpm o l\P Ky =K;=1.5. Calculate the necessary diameter of the shaft: <
ar=40MPa, G = 80x 10° N/mm?®.

/ PART - B o
DC; ive LeWIS equations for tangential tooth load for spur gear. (Of Marks)
Deslgn a pair of spur gears to transmit a power of 18kW from a shaft running at 1000 *pm to
‘a parallel shaft to be run at 250 rpm maintain a distance of 160mm between the shaft ceriters.
Suggest suitable surface hardness for the gear pair. Assume a = 20° FDI, Cs = 1.5,
Op1 = SOOMPa, Op = 379MP3., z; = 20. (14 Marks)
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Des1gh‘ av\‘}nuckle Jjoint to connect two round rods of 42mm diameter. % he ultimate strength
of rodst e} tenswn is 420MPa. Ultimate compressive and shear stresses for the material are
510 MPa\and 306 MPa respectively. Take FOS = 6. st (10 Marks)
Design a tr1p1e riveted lap joint zig-zag type for a pressure ve<5e1 of 1.5m diameter. The
maximum pre§m inside the vessel is 1.5MPa. The allowable stresscs in tension, crushing
and shear are 106 15 sand 125MPa respectively. : (10 Marks)

\ \ \ \",,«'

Derive shear stress in- “Helical compression spring and Wr ¢ the shear stress distribution
diagram. NS N (10 Marks)
Design a valve spring: 10\1“ \an automobile engine, when the valve is closed, the spring
produces a force of 45N\and“‘when it opens, produceﬁ a force of 55N. The spring must fit
over the valve bush wh1ch\hgs an outside diameter: 0f 20mm and must go inside a space of

35mm. The lift of valve is 6mrﬁ\ The spring mde/x is 12. ta1 = 0.33 GPA, G = 80GPa.
\y (10 Marks)

W ﬁh respect to journal bearmg (08 Marks)
ioad of IkN. The oil used is SAE 60 and mean

to 1.2. Determine the coefﬁmentf

journal bearing. ¢ (12 Marks)
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