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Executive Summary

Our group intends to design a four bar linkage sport snowmobile suspension.  In order to accomplish this goal, various modeling techniques will be used to understand any problems encountered by the design.  At the end of this project a Working Model model and either a Microstation or MathCAD representation of the project along with a kinematic analysis of our design will be presented.  Also a working representation of the design will be provided to allow easy understanding of the final design. 

Background

There has not yet been a suspension designed to provide exceptional handling and exceptional ride, because there has to be a tradeoff between the two.  Therefore the idea behind designing a rear snowmobile suspension is to find the right compromise between handling and ride.  

In designing a sport snowmobile suspension it is preferable to sacrifice ride for handling.  For sport snowmobiles it is desired to have all or as much of the track as possible in contact with ground at all times so that the snowmobile gets maximum traction resulting in maximum acceleration.  When designing a suspension to keep the track in contact with the ground at all times it requires sacrificing the ride.

One aspect to consider when designing a rear suspension is to keep the angle of incidence as small as possible.  This keeps the ride as smooth as possible.  The angle of incidence is the angle between the track and ground.  One way to keep the angle of incidence at a minimum is by using a front to rear coupling.  A coupling makes the front and rear of the suspension move as one, so when the front of the track hits the bump the rear rises with it.  A rear to front coupling is used to keep the sled from bottoming.  When a sled is airborne and lands primarily on the rear of the track a large force is exerted on the rear of the suspension.  This rear to front coupling helps to disperse the force exerted on the track throughout the front and the rear of the suspension. 
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Objectives

Design a suspension system for the rear of a sport snowmobile which will travel efficiently over a choppy trail with bumps ranging in size from 0-6 inches and land softly if the sled becomes airborne over a jump. The customer will be a 180 pounds driver riding a sled that weighs 489 pounds and has a track that is 15 inches wide by 121 inches in circumference. The travel of the suspension will be between 10 and 11 inches. It will be a two-way coupled design, it will have both front-rear coupling and rear-front coupling. The suspension will be controlled by a single coil-over shock mounted on the rear of the rails. The spring will be variable rate, stiffer the more it is compressed and the shock will damp more in compression than rebound.  At a sled speed of 50 mph over a trail with three bumps spaced six feet apart the goal is to have the track in contact with the ground 60% - 70% of the time.
Technical Approach

A Working Model representation of the suspension system will be presented. As well, a 3-D model will be built to provide a more tangible model. A MathCAD file of linkage and force analysis will also be provided.  A 3-D model made from cardboard will be presented.  Working model may used to represent the track traveling over the specified trail.  

deliverables

The presentation of our design for the snowmobile suspension will be ready by the week of December 11th-15th, when the presentation is due.  At that time we will present and demonstrate our concept.  Once the presentation and demonstration is completed our work required of the class will be complete, and will expect to receive a fair grade based on our work. 
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