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F e St Semester B.E./B.Tech. Degree Examination, Dec.2025/Jan.2026
2 ey Machine Design
T ~Time: 3 his, Max. Marks: 100
% # b .~‘,':f"'rfi"i:tf:e_?§'?l. Answer any FIVE full questions, choosing ONE full guestion from each module,
x O , LM > Marks, L: Blogm s fevel , C: Course gutcomes,
R 3. Use of Design Data Hand Book is perinitted.

| _ _ - _ Module - 1 - C
Q.1 |a. | Explain the factors which mfluence the selection of engineering materials? | 5 L2 Tcol ,'

| | | |

Tb.;liﬁﬁiiﬁﬂﬁﬁﬁnd Standards, 5 112 col

| | e. | A circular rod of diameter 50 mn 1S subjected to an axial, bending and | 10 | L3 COl
|| torsional loads as shown in Fig Ql(c). Determine the nature and magnitude
| |1 of stresses at the critical points. |

. | bR -¥m gl A
| | A
. |
| 1 i
| | $Sowmen i y I BB | | |
| | ] o
| | Fig Q1(c) o |
_ L . I N S
— ._ N S ]
' 0.2 la. | Define Stress concentration and discuss anv two methods of reducing stress | ¢ | L1 CO1 |
| | - concentration. |
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b Explain the following thearics of failure 6 | L2 | COI

| 1) Maximum Normal Siress Theory
| | L1} Maximum Shear Siress Theory
| || W) Distortion Energy Theory

:' | e. | A bar of rectangular section is subjected 10 an axial pull of 500 kN as ' 8 | 13 [coT
I | | shown in Fig Q2(c). Determine the thickness of the plate, il the allowable |
, Lensile stress is 200 Mg, |
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Teioduie — 2

;"g-.ﬁ o+ | A shafl is supported by bwe hearings placed I apart, A 500 mm diameter | 24
i ! puliey mounted at s disiance of 200 mm 1o the right of lefi hand bearing |
| | andd this drives a pulley directhy below it with the help of beit having ',
| ’_ maximum fension of 3000M. The pulicy weight TO0ON. Another pulley |
| 300 mm diameter is placed 306 mm 10 the left of right hand boarbng is |
i -I driven with the help of elsctric motor and the belt which 13 g.ﬂa-:s_-;u:'ai
5 Larizontally to the right whon viewed Sam the left bearng. This pulley |
| ! weight 500N, The angle o contast o both the pulleys is 1807 and |
i | u= .74, Deicrmine suitable diameter of solid shali, assuming torque ol |
- spe pulloy 15 quar Lo ROTQEC O other pulley. Chooss 15 stecl)
I | e, =235.4 WiPa, 5, = 425 WAPa) as the shaft material and use ASME code |
| | for the design of shafl, Assurae miner shock condition. |
R TR S R L.
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Q.4 |a. | Prove that & squart ey is equally strong in shear and COMTESSION | &
i |
» E | Design a flange couplinng to connect the shafts of 2 motor and ceptnfugal | 1
| pump for the foilowing specification pump gutput = 3000 Jiters/rmnute, |
| | Total head = 20 m, Pump spead = 600 rpr, Pump cinciency = TO%, Select |
'i | 40 sicel (o, = 328.6 MPa) for chafl and O35 steel (oy = 304 Mia) for |
| | bols with factor of safely 2. Use allowable shear stress In cast irom flanges |
| | egual 1o 15 N, Ii
i | e e ————— e— —-—:— . - . - e SRS | I
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G5 | 5. Design a tniple fiveled Lap Joint with Zig-Zag siveting, for & pressurc 1?2::15;._': n
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" of 1.5 m diameter. The maximum pressure inside vessel is 1.5 MPa. | '|
[ - . ) - ] . - oo 1 |
CThe allowable siressces o tension, crushing and shear are 100 WP, | : i
125 MPaand 70 MPa respectively, Take efficiency as 73%. i i i
. i
.:_ __ - — - — -—— e — . . — —_ -_. | — o — .-_ . . - i N - — - — - — : — ——— — --r. . -
- A plate of 50 mm wide gnd 10 mm thick 1s Lo be coliccted to another plate | 10 L3 L CO3
| by meaps of two paratic! iliel welds, The piates are subjecied 10 an axial | | i -
load of SO%N. Find the length of the weld 50 that maximum stress does not | 'i ! l
Cexcecd 50 Nmim®. Consider {he joint under stalic lnading and then upder | i. a |
- dypamic loading. I :: |
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.| A pair of carel ully

| to eansmit 12 KW at 1200 rpm of pinion. The gear has to rotate & 300 rpm. i
| The material used for botir pinign and geat is medivm. Carbon steel having |
aliowable stress of 230 \iPa, Design the gear completely. Take Number of |
teelh on pinion as 24 |

curt spur gesrs wilh 207 full denth involite profile is used | 2000 L3
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| Design a pair of hevel
1470 rpm of the pinion. The angle between ihe shafl axes is S0
| The pinion has 20 teeth and the material for both pinion and gear is cast
| stecl having allowehie stress of 188.33 MPa. Take service factor as 1.25. |
 Suggest suitable surince hardness for the gear pair. i
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cears (o Lransmit 12kW al 300 mpm of gear and | El]'!:_L-S_! CO4
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C.L;-Jﬂpl;:;*._lﬂ the u:ir.:s-fgn and determine the I Eé;‘lﬁﬁt}' ofa w:hrtil_gaar ;pcmf_l ?,U_l L3 | co4 |

Creducer unit which consists of 4 hardened sicel worm and a phosphor | , | ,

bronze gear having 20° stub mvolute teeth. The center distance 1= to be | ! | !
200 mm and transmission ratio is 10 and the worm specd is 2000 TP, I !

I

Module — 5

Cmaximum radivs. Take coefficient of friction as 0.25, maximum diameter | |
- ofihe cluteh is 250 mim, axial force is 600 N, power 15 60 kW and the specd |
s 3000 rpm, Find how many discs are required, zlso find the pressure at the | |
- contact surface. |

In a machine the radial width ol the friction material is 0.2 times the | 10 1.3 | O3

A simiple band brake operates on 600 mm diameter brake deﬁn runuing at | 10 | L3 | L_ﬂj_
200 rpm and has a contact angle of 270%. The coelficient of friction is (1,25,
- one end of the band is connected 1o 2 pin and the other end at a distance of

power 1s absorbed and what iz the direction of minimum pull, if (he _ .
- maximum tensile siress in the band is fimited to 50 MPa. Find width and |

' thickness of the band. Also design the lever i7 depth is 2 times the width of | |
| the lever. | |

125mm from the pin and 625 mm from the free end of the lever, where the
Gperating force is applied. Find the maximum pull required, if 50 W

I : |

| Derive  Petrofs couation
23SUMpPLion made. |

__ OrR_ T
for coeflicient of fricetion.

Also state thuf:—[llﬂ L3 | CO5

- A turbine shaft 60 mam in di'amefer, rolates at @ specd of 1000 rpm, The load 110 1.3 | CO5 |

80 mm, Taking radial clearance as 0.05 mm and SAE - 20 oil for
lubrication. Determine the coclficient of {riction by Mckee's equation,
Cpower  loss, minimwm oil  film thickness and the oil flow rate.
The temperature of the bearing is not 1o exceed 50°C

on each bearing is estimated at 2 kN and the length of the boaring is
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