
Engine dynamics-Ex2
Forces acting on bearings 

without balancing
Assoc. Prof. Dr. Levent YÜKSEK



• n=6500 rpm D=79.5/1000 %m
• R=40.25/1000; %m λ=0.320
• mpiston=276.26/1000; %kg mringcomp=4/1000; %kg
• mringoil=8/1000; %kg mwp=101.68/1000; %kg
• mcp=225.6/1000; %kg mw=400/1000; %kg
• ρ=20/1000; %m Pg@30°DCA=1 Bar
• mb=402.11/1000; %kg
• mcrp=0.3*mb %kg a=30 DCA

cw R 



Beta

=λ

asin	 sin	

asin	 0,32 ∗ sin	30

9.20°



mj

p piston wp ringm m m m  
276.26 101.68 (8 2*4) /1000

0.393
p

p

m

m kg

   



j piston wp ring crpm m m m m   
0.3*

0.3*0.402 0.120

0.393 0.120 0.514

crp

crp

j piston wp ring crp

j

m mb

m kg

m m m m m

m kg



 

   

  




mR

crcwcpR m
R

mmm 
2

20 /10000.2256 2*400* 0.281
40.25 /1000

0.90458

R

R

m

m kg

  



0.7*
0.7*0.402 0.281

crc

crc

m mb
m kg



 



Coordinate system and forces
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Total force acting on main bearings w/o 
balance
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Total force acting on main bearings w/o 
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Total resultant force is calculated,
but each bearing carries the load
equally hence the force acting on
each bearing is obtained then,
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Total force acting on conrod bearing w/o 
balance
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Moment created by reciprocating 
movement
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Balancing centrifugal force created by MR
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First and second order inertia forces
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Balancing first order inertia force



Balancing first order inertia force
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Balancing first order inertia force

0.5*cwj cwjm m

For a single cylinder engine, mcwj can be chosen as %50 percent of the calculated value which is called as partial 
balancing. In case of multi‐cylinder engines, balancing the first order inertia forces have to be done by considering 
each individual cylinder hence partial balancing can not be applied.   


