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Objective

EXPO

design

Create a new transmission system for our Ski-Doo
to meet the 4 pillars of the SAE Clean Snowmobile

Challenge:

Quiet
Powerful

e C(lean .
* Efficient .

Background

* Continuously Variable Transmission (CVT):

e |nertial based actuation
e Fixed to ratio curves
 Slow & expensive to tune
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Value Proposition

Noise and Emissions Reductions

High rpm

Force [N]
S

Ski-Doo P-Drive Clutch Forces v. Sheave Displacement

Increased Acceleration and Fuel Economy

Key Requirements

 Handle engine speeds up to 8000 RPM

* Similar response to stock CVT

* Powered by snowmobile’s 12-volt power
e Safety systems for rider protection
 Within 2.25 kg (5 Ibf) of stock assembly
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Concept Development Throttle & Transmission Control Unit

* ANSYS dynamic simulation verifies safe operation at 8000 RPM .
and under belt clamping forces

Integrates motor control, sensor |/0, and power management
in one box b SR
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Fault Handler

E-CVT Driver Pulley Design

e ACME threaded linear screw actuation

 Changes gear ratio based on engine speed and throttle position
 Anodized 6061 aluminum to steel threading to reduce galling

* Driven by REV NEO brushless motor via chain drive

e Uses stock driven pulley

-Displays fault conditions via
status LED

-Takes necessary action
based on severity of fault

-Has authority to cut motor

driver power or Kill engine
Logger

Logs relevant data to onboard

SD card at 100 ms intervals
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Conclusions and Recommendations

*Switch electronic throttle control to a linear actuator,

Electronic Throttle Control | . o
-_— update final PCB, and replace E-CVT keyway with a spline fit

* Belt-driven replacement of stock cable throttle
* Mounted onto jackshaft tower

INDUSTRY. INNOVATION RESPONSIBLE

* High-resolution encoder for position sensor monewistrocree | 1 comsueron Universityof|dah0
* Driven by REV NEO motor to maintain similarity College of Engineering
petween systems
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