	TITLE:EXPERIMENTAL DETERMINATION OF MASS MOMENT OF INERTIA OF A CONROD
 	OBJECTIVES
1. To measure the mass moment of inertia of an internal combustion engine’s connecting rod
2. To apply the parallel axis theorem to determine the mass moment of inertia about an axis passing through the Centre of mass of the connecting rod


Method:
The connecting rod was weighed on a mass balance to determine its mass. Steel knife-edges were placed on each of the two scales provided and their respective weights noted. The distance between the two knife-edges was measured, the separation between which had to be such that the provided connecting rod could spin the distance while each end rested on a knife-edge. The connecting rod was placed on the two knife-edge and a reading taken from each mass balance. With the two measured reactions, the separation between the supports and the known weight of the connecting rod, location of the center of mass was calculated. The inside of the smaller end of the connecting rod was used to suspend the connecting rod on the knife-edge attached to the laboratory wall. The connecting rod was released from about 10 ° from the vertical.  The time for 10, 20 and 30 0scillations was measured 3 times and hence the natural period of oscillation was determined.
[image: ]

  					Data
	Weight of the connecting rod =1.02kg, d=0.16m and when pivoted about the narrower end.
	
	10 oscillations
	20 oscillations
	30 oscillations

	t1
	14.31
	19.54
	28.91

	t2
	14.25
	19.02
	28.57

	t3
	14.20
	19.68
	28.73

	tavg
	14.25
	19.41
	28.74

	T
	1.425
	0.971
	0.958




Weight of the connecting rod =1.02kg, d=0.25m and when pivoted about the wider end.
	
	10 oscillations
	20 oscillations
	30 oscillations

	t1
	16.34
	30.98
	42.45

	t2
	15.98
	31.30
	42.86

	t3
	16.22
	31.58
	42.67

	tavg
	16.18
	31.29
	42.66

	T
	1.618
	1.5645
	1.422



Calculations:
To obtain the period per cycle when pivoted with the smaller side      
Tn =1/3(1.425+0.971+0.958) =1.118 s/cycle
 To get Natural frequency of oscillation kn  =1/Tn  =1/1.118= 0.8945 cycles/s
[bookmark: _GoBack]         Rearranging to make Io the subject we get: =   =0.05068kgm2
We know from parallel axis theorem that Io=Ic +md2 
              Ic=Io-md2 =0.05068-1.02*0.162 = 0.02457 kgm2
With the larger side pivoted
Tn =1/3(1.618+1.5645+1.422) =1.5348 s/cycle
Kn =1/Tn =1/1.5348=0.6515 cycles/s
=   = 0.1493 kgm2
We know from parallel axis theorem that Io=Ic +md2 
              Ic=Io-md2 =0.1493-1.02*0.252 = 0.0855 kgm2
Value of Io  for when  the larger side is pivoted is larger than when the smaller side is pivoted because it requires a smaller restoring moment for the smaller side.
Ic values were supposed to be equal since we are referencing the same point.
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