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Problem Formulation

The main objective of this project is to design and build a
Baja vehicle that meets the client and stakeholders
requirements and needs. The main goal of the drive-train
IS to have a max speed of 30 mph, a max torque of 290 |b-
ft and also easy to drive. The team decided to use a CVT
and a differential. The engine Is provided by SAE. The
CVT makes the driver driving without shifting. A differential
will be connected to the shift cable for reverse ability. The
throttle control system uses the throttle cable and the gas
panel to control the engine’s throttle.

Proposed Design

The final design of the drivetrain system meets all our
goals and objectives. The Baja will still operate using the
Briggs and Stratton 10 horse power engine in connection
with CVTech-AAB’s CVT. The CVT have a low ratio of
0.43:1 and a high ratio of 3:1.The shifting system includes
a differential, a shifting cable and a shifting box. Dana
Spicer H-12 FNR differential provides the vehicle with a
forward ration of 13.25:1 and a reverse ratio of 14.36:1.
The differential is connected by the shifting cable and then
to the shifter box. The throttle control system uses the
throttle cable and the gas panel to control the engine’s
throttle. Drive-train are assembled on a engine mount.
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Figure 1:Finite Element Analysis

Figure 2: Final Assembly for Drivetrain

Figure 7: Drip Pan
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Figure 8: CVT guard

Figure 9: Drivetrain assembly

engine mount broke. The baja then lost power because the
CVT Dbelt is not tight enough to transfer the power. Although
the team welded it again and got the baja back to race, it
only last half lap and then been towed out.

Cost Analysis

For the SAE Mini Baja competition as a competing team we
are required to create and present a Sales Presentation to a

hypothetical manufacturing company. This Imaginary
company Is prospecting to produce a Mini Baja at 4000
units per year. The team assumed that out of 365 days this
company would only be producing units for 261 days of the
year. With these two criteria established we were able to
create the following tables. In Table 3, because the system
Incorporates a differential, the manufacturing hours required
per day were reduced to 30.75 hours. This is 30% more
efficient than the original estimate. This equates to
approximate savings of $350 per day just in labor. The
Improved system uses a Dana differential, causing the price
to rise significantly. Luckily, this product was donated to us,
thus or budget rose but the system was actually more cost
effective. Though there were slight increases, the decrease
In cost in all other areas still outweighs the increase in parts
cost. Thus, our system was not only optimized to become
more efficient and simplistic, but is cost effective as well.

Table 3. Manufacturing Hours

Hours per Hours per
Part Half Shaft Keys Unit Day
Individual .65 Hours .25 Hours
Drive Shaft 1.3 Hours ./5 Hours 2.05 Hours | 30.75 Hours
Table 4. Budget for Drivetrain
Price($) Quantity Comments Total
Engine 200 1 Ship fee 200
Differential 1000 1 Dana 1000
CVT 250 1 CV-Tech 100
Key 5 4 20
Half-shaft 260 2 Polaris 520
Shipping 200 Fed EXx 200
Total Price 2040
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Intended goals. As a result, the team was able to order
many parts and move on to more simplistic but important
tasks such as a throttle design and shifting mechanism.
These strides allowed us to make up some lost ground
and produce our design on schedule and perform at the
competition in El Paso Texas. End up with 51th place out
of 116 teams.
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