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Subject Name: Basic Automobile Design 
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Instructions: 

1. Attempt all questions.  

2. Make suitable assumptions wherever necessary. 

3. Figures to the right indicate full marks. 

4. English version is considered Authentic. 
 

Q.1 (a) Explain the design criteria of piston. 

 
07 

 (b) What is factor of safety? List various factors on which it depends. 07 

Q.2    

 (a) Find piston head thickness, ring dimensions and pin dimensions for 4 

stroke engine from following data. 

Cylinder bore:120mm,                Stroke:140mm, 

Max. gas pressure:6.2 N/mm²,    IMEP:0.4 N/mm², 

Mech.efficiency:85%,                 Fuel consumption:0.16 kg/BP/Hr, 

HCV:41850 KJ/kg,                     Speed:2400 rpm, 

C=0.05,    k=45.7 W/m/ºC,         Tc-Te=240ºc, 

Radial wallpressure:3.56*10
4
 N/mm², 

Allowable bending stress for ring:96Mpa, 

Bearing pressure at the small end:26.5 N/mm², Take 1/d=1.3. 

07 

 (b) Explain design procedure of connecting rod and list various forces acting on it. 07 

  OR  

 (b) Find the dimension of I-section of connecting rod from following data. 

Mass of reciprocating part:4.1 kg,         Engine speed:2800 rpm, 

Length of connecting rod :360 mm,      Stroke:180mm, 

Cylinder bore:140 mm,                          Factor of safety:5.6, 

Max. explosion pressure:3.6MPa,         a=1/7400, 

Crushing stress:290MPa,                       No. of bolts:2, 

Tensile stress on bolt: 56MPa,              Take 4t*t*5t section. 

07 

Q.3    

 (a) Explain the design criteria for crankshaft. 07 

 (b) A single dry plate clutch is to be designed to transmit 12 kW at 650 rpm. 

Find: 

1) Diameter of the shaft. 

2) Mean radius and face width of friction lining if the ratio of mean radius 

to face width is 4. 

3) Outer and inner radii of clutch plate. 

Take shear stress for shaft material is 45 N/mm², intensity of pressure 

0.072 N/mm² and coefficient of friction as 0.3. 

07 

  OR  

Q.3 (a) List the material and manufacturing process for crank shaft and explain 

bearing pressure and stresses on crank shaft. 
07 

 (b) Find the diameter of connecting rod, if length of the connecting rod for 

slow speed diesel engine is 300cms,cylinder diameter 130cm and stroke 

150cm. maximum gas pressure 55 kg/cm², factor of safety=20, E=2.1*10
6 

kg/cm². 

07 

Q.4    



 (a) Define: 

(i) Gear Ratio (ii) Module (iii) Diametral  pitch (iv) Center Distance 
07 

 (b) Design a C.I. flywheel to store 85,000 kg.m of energy at 300rpm the 

radius of gyration is 180cm calculate the weight and cross section of the 

rim, if density for C.I is 7.25*10
-3

kg/cm³ and 90% of the energy is 

absorbed by rim. 

07 

  OR  

Q. 4 (a) Explain working of  synchromesh gear box. 07 

 (b) Explain working of  4 wheel drive mechanism. 07 

    

Q.5 (a) With turning moment diagram explain fluctuation of energy in flywheel. 07 

 (b) The scales for the turning moment diagram for an engine are as follow. 

Turning moment:1mm=5 N-m and Crank angle:1mm=1° 

The turning moment diagram is repeated at every ½ of engine revolution 

and the areas above and below the mean line are 295,685,40,340,960,270 

mm². 

Find the mass of 300mm diameter flywheel rim when the coefficient of 

fluctuation of speed is 0.3% and engine speed is 1800 rpm. Also find the 

cross section of the rim when its width is twice the thickness. Take 

density as 7250 kg/m³. 

07 

  OR  

Q.5 (a) Explain the necessity of flywheel in multicylinder IC engine. 07 

 (b) A single plate friction clutch is to have a maximum capacity of 80 H.P at 

2000rpm. Clutch facing has a co-efficient of friction is 0.4. The 

permissible pressure is 2.15 kg/cm². Determine the diameter of clutch 

facing if the inner is 0.7 times the outer diameter. Assume uniform wear 

condition. 

07 

    
    
    
    
    
    
    
    
    
    
    



 

 

5|5|5|5|`Gv!`Gv!`Gv!`Gv!    V l5:8GGF[ 0LhF.G S|FI8[ZLIF ;DHFJF[P 
 

07 

 A O[S8Z VMO ;[O8L X]\ K[? T[ X[GL p5Z VFWFZ ZFB[ K[? 

 
07 

    

5|`GvZ5|`GvZ5|`GvZ5|`GvZ    V VF5[,L DFCLTL 5ZYL 5L:8G C[0GL HF0F. 5L:8G 5LG TYF ZL\UF DF5 XMWM  
;L,Lg0Z AMZ:120mm,             :8MS:140mm, 

DCtD U[; NAF6:6.2 N/mm²,    .g0LS[8[0 DLG .O[S8LJ 5|[XZ:0.4 N/mm², 

DLS[GLS, 1FDTF:85%,                A/T6J5ZFX:0.16 kg/BP/Hr, 

V[R;LJL:41850 KJ/kg,           h05:2400 rpm, 

C=0.05, k=45.7 W/m/ºC,    Tc-Te=240º, 

Z[0LI JM, 5|[XZ:3.56*10
4
 N/mm², 

ZLU\ DF8[ GL A[g0L\U :8=[;:96Mpa, 

GFGF K[0F 5Z A[ZL\U 5|[XZ:26.5 N/mm²,   1/d=1.3 ,M. 

07 

 A SG[S8L\U ZM0GL 0LhF.G DF8[GL ZLT J6¶JM TYF T[GL 5Z ,FUTF ÂJlJW A/M H6FJMP 07 

  VYJFVYJFVYJFVYJF  

 A VF5[, DFCLTL 5ZYL SG[S8L\U ZM0GF I ;[SXGGF DF5 XMWM  
Z[;L5|MS[8L\U EFUMG]\ JHG:4.1 kg,          V[gÒGGL UlT:2800 rpm, 

SG[S8L\U ZM0GL ,\AF.:360 mm,            :8MS:180mm, 

;L,Lg0Z AMZ:140 mm,                      O[S8Z VMO ;[O8L:5.6, 

DCtD U[; NAF6:3.6MPa,                   a=1/7400, 

S|XL\U :8=[;:290MPa,                          AM<8GL ;\bIF:2, 

AM<8 5ZGL 8[g;F., :8=[; : 56MPa,        ;[SXG : 4t*t*5t. 

07 

       

5|`Gv#5|`Gv#5|`Gv#5|`Gv# V S|[gS XFO8 GL 0LhF.G DF8[GF l;wWF\TM J6"JMP  07 

 A 650 rpm. GL UlTV[ OZTF TYF 12 kW  G]\ JCG SZTF S,R DF8[ GLR[GL AFATM XMWM: 
1) XFO8GM jIF; 

2) DLG l+HIF VG[ O[; JL0ŸYGM U]6MTZ 4 CMI TM DLG l+HIF VG[ O[; JL0ŸYP 
3) S,R 5,[8GL V\NZGL VG[ ACFZGL l+HIF. 
XFO8 D8[ZLV, DF8[ XLVZ :8=[;o45 N/mm², NAF6 GL lTJ|TFo0.072 N/mm²  

WØ¶6F\So0.3. 

07 

  VYJFVYJFVYJFVYJF  

5|`Gv#5|`Gv#5|`Gv#5|`Gv#       

 V S|[gS XFO8 DF8[G\] D8[ZLV, TYF D[gI]O[SRZL\U 5|M;[; H6FJM TYF S|[gS XFO8 5ZGF A[ZL\U 
5|[XZ VG[ lJlJW :8=[; J6"JMP 

07 

 A WLDL UlTV[ RF,TF l0h, V[lgHGGF SG[S8L\U ZM0GL ,\AF.:300cms, ;L,Lg0Z AMZ GM 
jIF;130cm VG[ :8MS ,\AF.:150cm.JW]DF\ JW] U[;G]\ NAF6 55 kg/cm² CMI TM 
SG[S8L\U ZM0 GM jIF; XMWMP O[S8Z VMO ;[O8L =20, E=2.1*10

6
kg/cm². 

07 

5|`Gv$5|`Gv$5|`Gv$5|`Gv$       

 V jIbIF VF5M: 
(i) ULIZ Z[XLIM(ii) DM0I], (iii) 0FIFD[8=, 5LR (iv) ;[g8Z 0L:8g; 

07 

 A 85,000 kg m XlST,300rpm p5Z ;\U|lCT SZTF SF:8 VFIG"GF O,FIjCL,GL 0LhF.G 
SZMP Z[l0I; VMO UFIZ[XG 180cm K[P lZDGF JHG VG[ VF0K[NGL 0LhF.G SZM, SF:8 
VFIG"GL 3GTF 7.25*10

-3
kg/cm³ CMI VG[90% XlST lZDDF\ XMQFFI K[P 

07 

     VYJFVYJFVYJFVYJF  

5|`Gv$5|`Gv$5|`Gv$5|`Gv$       

 V ;L\S|MD[X ULIZ AM1FG]\ J6"G SZMP 07 

 A 4 jCL, 0=F.J DLS[GL;D J6"JMP 07 

    

5|`Gv55|`Gv55|`Gv55|`Gv5       

 V 8GL\U DMD[g8 0FIFU|FD ;FY[ O,FIjCL,DF\ V[GÒ" O<SI]V[XG ;DÔJMP 07 

 A V[S V[gÒGGF 8GL¥U DMD[g8 0FIFU|FD DF8[GF :S[, DF5 VF D]HA K[\. 
8GL\U DMD[g8:1mm=5 N-m VG[ Ê[gS V[\U,:1mm=1° 

8GLÅU DMD[g8 0FIFU|FD V[gÒGGF NZ ½  VF\8FV[ AN,FI K[P TYF DLG Z[BFGL p5Z VG[ 

07 



GLR[G]\ 1F[+O/ 295,685,40,340,960,270 mm² K[. 
Ô[ O,FIjCL, ZLDGM jIF; 300mm CMI VG[ :5L0 O<SI]V[XGGM ;CU]6S 0.3% CMI TYF 
V[gHLGGL UlT1800 rpm TM N/ XMWM. TYF ZLDGL 5CM/F. T[GL Ô0F. SZTF AD6L CMI 
TM ZLDGF VF0K[NG]\ ©F[+O/ XMWMP[ O,FIjCL, GL 3GTF 7250 kg/m³ ,M. 

  VYJFVYJFVYJFVYJF  

5|`Gv55|`Gv55|`Gv55|`Gv5       

 V  D<8L ;L,Lg0Z IC V[gÒG DF8[ O,FIjCL,GL H~ZLIFT J6"JMP 07 

 A V[S ;L\U, i,[8 O|LSXG S,RGL ©FDTF 2000rpm. 80 H.P.K[P S,R O[;L\UGM SM-
V[OL;LIg8 VMO O|LSXG 0.4 K[.5ZDL;LA, 5|[X[Z 2.15 kg/cm² K[.Ô[ V\NZGM jIF; 
ACFZGF jIF;YL 0.7 H[8,M CMI TM S,R O[;L\UGM jIF; XMWMP I]GLOMD" JLIZ S\0LXG NMZMP 

07 
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