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The Society of Automotive Engineers (SAE) hosts an annual engineering design competition
for college students known as Formula SAE (FSAE). The competition assumes a fictitious automotive
company would like to produce a race car that the typical racing enthusiast could purchase for $25,000
and use on the weekends at a casual track setting.

In order to ensure the production price, assuming four vehicles will be manufactured each day
in a dedicated factory, a cost report was completed. This cost report is the subject of this Interactive
Qualifying Project. The completed cost report was filed according to the guidelines mandated by the
SAE and sent to their headquarters by the required deadline.

The cost report was completed by assigning every component of the race car into one assembly.
These assemblies were the Brake System, Engine & Drivetrain, Frame & Body, Electrical,
Miscellaneous Fit & Finish, Steering System, Suspension, and Wheels & Tires. These assemblies were
then decomposed into smaller sub-assemblies. Finally, the individual components are found within
these sub-assemblies.

For each component, the material cost, process cost, fastener cost, and tooling cost were all
calculated. Using the Materials Table found in Appendix A, the cost of the stock material can be easily
calculated. This typically involves calculating the volume of the piece of stock material and multiplying
it by a constant that varies from material to material that will result in the material's cost.

The process cost was calculated by using the tables found in Appendix B. First, a though listing
of all processes required to bring the component from stock material to finished component that is
properly mounted onto the race car was compiled. Next, each of these process was converted into a
price using the information found in the Processes Table found in Appendix B. Then, each individual
was multiplied by any factors dictated by the Multipliers Table, also found in Appendix B. An example
of this would be multiplying the total cost by 1.25 if an object greater than 0.5m in length had to be

assembled. Finally, the total cost of all these processes was computed.



The fastener cost was computed by using the last page of Appendix A. This shows all of the
available fasteners and their costs. The cost of any fastener the team wished to used that was not
contained on this list had to computed by Society.

Finally, the tooling price was computed using the tables found in Appendix C. After all these
prices were computed, the total for each sub-assembly, and then assembly, and then the entire race car
was computed.

It must be noted that the MQP team that was responsible for the completion of the 2009 FSAE
race car did not complete designing the race car by the deadline for this cost report. Due to that fact, the
IQP team was forced to make very vague approximations for a number of components. This resulted in
figures that are not accurate.

It must also be noted that the original version of this paper explains in great detail all of the
estimated costs behind every component in the 2009 FSAE race car. However, this paper was mailed to
the competition and never submitted to the WPI Archives. In order to correct this mistake, this much

abridged version was created.



Appendix A —
Materials and Fasteners Charts
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Process Multipliers Table. Posted Version 1.0, 14Sep08

110

Assemble - Length > 0.5 i

Disassemble

1
{
Fastener Engagement Length > 2D !

Fastener Engagement Length > 4D
Machine - Hole Length >= 4D
Machine - Hole Length >= 8D

Material - Composite

Material - Aluminum

O OINIOINBIW I NIRE

Material - Brass

=
o

Material - Bronze

=
[EEY

Material - Cast lron

[REN
N

Material - Foam

=
w

Material - Inconel

14

Material - Magnesium

15

Material - MMC

16

17

18

19

20

Material - Nickel

Material - Plastic - . -
Material - Stainless Steel
Material - Steel

Material - Titanium

i Z}J Material - Wood (Hard or soft)

1.33
2.5
0.33

0.8
4.25
1.33

0.5
3.75

3.65
0.5



s

Assembly
Assembly

Fastener Installation
Fastener Installation

Drill, Tap

Drill, Tap

Machining
Machining
Machining
Machining
Machining
Machining
Machining
Machining
Machining
Machining
Machining
Machining
Machining
Machining
Machining

To be used when removing parts or fasteners
Thread length divided by fastener diameter
Thread length divided by fastener diameter



Appendix C —
Tooling Chart



Tooling Table. Posted Version 1.1, 16Nov08

6‘42

1Al None S
2, Die Casting Die S
3:Lamination Aluminum Tool S
4iLamination Composite Tool S
5iLamination Steel Tool S
6. Plastic injection molding Die N S
7 Powder Metal Forming Die S
8 Sand Casting Die R
9;Sand Casting Sand Core Package S

10 Welds Welding Fixture S




Per die not die set. Minimum number of dies is 2 per die set.
Use surface area of tool that is used to form part geometry.
Use surface area of tool that is used to form part geometry.
Use surface area of tool that is used to form part geometry.
Per die not die set.

Per die not die set.

Per die not die set.

Per core not core package.

Each point is a pickup or support point.
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