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Effective range of crank speed

By using the optimum spring arrangement designed 

for the rotational speed of 60 rpm, the driving torque at 

lower and higher crank speed are also evaluated. 

The results are shown in Fig.7. It is confirmed that the 

compensating springs designed with the proposed method 

are the most effective at the designed crank speed and are 

still effective at from the half to the twice of the designed 

crank speed. However at very low speed just around zero, 

the compensating spring make the driving torque lager. 

CONCLUSION

The optimum arrangement of a single spring to 

compensate the variation of driving torque of planar crank  

mechanism with single degree-of-freedom was discussed. 

The obtained results are summarizes as follows. 

(1)The inverse dynamics calculation of a planar crank 

mechanism with a single spring connecting between two 

links is formulated. The driving torque and joint forces 

can then be calculated. 

(2)For an example, the optimum spring arrangement of a 

4-bar crank-rocker mechanism was obtained for six kinds 

of spring connections among moving and frame links. The 

crank-rocker connection was the most effective to 

minimize the driving torque variation and decreased to 

14% compared with that obtained without compensation. 

(3)The designed compensating spring is the most effective 

at the designed crank speed and is still effective also at 

from the half to the twice of the designed crank speed. 
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Fig.6 Compensation of driving torque as crank speed 
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