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A continuous variable transmission (CVT) offers a continuum of gear ratios between desired limits, are
superior to automatic transmissions with a fixed number of gears ratios, and offers greater acceleration
and more efficient fuel economy. The research focuses on the design improvisation of the CVT
incorporating flyweight, spring, and cam/helix mechanism, and an effort has been made to design a CVT
that is lighter in weight and gives better performance. A detailed mathematical model based on the
geometry of the components has been formulated and their respective motions and FBDs representing
their behaviors have been demonstrated, and the obtained force and motion equations have been
solved to obtain the transient CVT ratios, flyweight forces, cam force, spring forces, belt forces, and
contact forces between pulley and belt at a respective speed of operations. Various finite element
analysis has been carried out to determine the factory of safety, von misses stress, force distribution,
and displacement on the design of CVT to evaluate the force bearing capacity of the CVT under various
terrain conditions, (high climb, maneuverability, and endurance). The data acquisition was carried out
using Hall Effect sensors & Arduino-Uno Microcontroller and the engine’s power and torque plots were
obtained from the data acquisition. The same was validated with the results obtained from the
mathematical modeling to evaluate the performance of the newly designed continuously variable
transmission.

Keywords: Data Acquisition, Arduino-Uno Microcontroller, CVT, helix, flyweights, FEM, FBD

• Primary Clutch

• The new design consists of only three flyweights which reduces the number of
mountings in the primary clutch and hence makes it less complex in design
whereas the existing design has 8 flyweights and has separate paths for them
which increases the complexity of the design.

• Aluminum is used in this design to allow a better heat transfer from the
sheaves, which decreases the possibility of early belt wear whereas Steel is
used in the existing design which has less heat transfer than aluminum and
hence keeps the CVT hot even when the operation is stopped. The new design
incorporates the ability to change the shift characteristics of CVT according to
different engines whereas in the existing design, the path for the movement of
the flyweight is fixed and no major changes can be done in shift characteristics.

• The weight of the new design is 2 kg and the existing design weight is around
3.7 Kg. The new primary will backshift faster due to its low weight which
causes a low moment of inertia at the time of rotation and can upshift and
backshift faster whereas back-shifting is difficult in the existing design due to
its heavy assembly.

• The pattern formed by the power curve increases with RPM and in the torque
curve, we observed that torque increases to a certain point and then starts to
decrease with an increase in RPM. The experimentally obtained input-output
rpm curve is in a good argument with the ideal input-output rpm curve.
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1 Abstract

S.No Part Name Material Quantity

1 Primary fixed sheave Al 7075T6 1
2 Primary movable sheave Al 7075T6 1
3 Primary Spider Al 7075T6 1
4 Primary Tower Al 6061T6 3
5 Primary Lid Al 6061T6 1
6 Ramp Copper 3
7 Primary Shaft Steel 4130 1

S.No Part Name Material Quantity

1 Secondary Fixed sheave Al 7075T6 1

2 Secondary movable sheave Al 7075T6 1

3 Helix Al 7075T6 1

4 Studs Al 7075T6 3

5 Main shaft Steel 4130 1

Left (Engine sensor setup)        

Right (Gearbox sensor setup)
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