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Frame Design and Development of a Small Formula Car 2009

Mr Piyapong Peunghua
Mr.Phadungkeat Chaichana
Mr.Wittawat Jintaworakul
Asst.Prof.Dr. Monsak Pimsarn Advisor

Abstract

The objective of this project is to design and develop a small formula car, used in the
TSAE Auto Challenge 2009 Competition. The design frame is developed from the 2008 frame.
The goal of development is to increase bending and torsion stiffnesses, but the frame weight
must be reduced. The frame is designed to comply with the FSAE 2009 rules. Frame material is
steel (STKM 11A). In this project, finite element method is used to analyze frame strengths to
reduce the design time. After the frame is completely built, bending and torsion tests are carried
out. The tested results are compared with the results obtained by finite element method. The
comparison shows that, for bending test, the error is about 11.34% and about 29.31% for the
torsion test. Moreover, by comparing the 2009 frame with the 2008 frame, it is found that the
2009 frame weight, 35 kg, is reduced by 12.5% and the torsion stiffness, 1068 N/degree, is
increased by 58%. v
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WlddesiiGon lumudetmunodislasdsniiane i (donldodelaadraniia’ld)
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Item or Application Outside diameter x Wall thickness
Main & Front Hoops , 1.0 inch(25.4 mm) x 0.095 inch(2.4 mm) or
Shoulder Hardness Mounting Bar 25.0 mm x 2.50 mm metric
Side Impact Structure, Front Bulkhead, 1.0 inch(25.4 mm) x 0.065 inch(1.65 mm)
Roll Hoop Bracing, Driver’s Restraint or 25.0 mm x 1.75 mm metric
Hardness Attachment(except as noted above) | or 25.4 mm x 1.60 mm metric
Front Bulked Head Support 1.0 inch (25.4 mm) x 0.049 inch(1.25mm)
or 25.0 mm x 1.5 mm metric
or 26.0 mm x 1.2 mm metric
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A3 3-2 1A MR HINYRI TaRTilaA 19 IMARN1 FSAE 2009

Common Materials and Cost Minimums Table
Mild steel, e.g. 1010, 1025 $0.30/pound
Alloy steel, e.g. 4130, Chrome Moly $0.60/pound
Aluminum $0.75/pound
Magnesium $2.25/pound
Non-graphite composites : $88.18/kg ($40/pound)
Graphite-based composites $220.50/kg ($100/pound)
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AUTUUA (STKM11A)
Density (kg/m®) 2700 8000 7870
Elasticity (GPa) 67 193 207
Yield Stress (MPa) 48 205 168
Tensile Stress (MPa) 100 515 294
Poisson's Ratio(v) 0.27 0.3 03
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1 | 20.0PTIMUM 779.15 | 19 | 5.MORDINDANG | 290.11
2 f’é'TAT'F L(Phase | 55029 | 20 | 1NAGA 260.29

29.SUDSAKORN

3 pLus 549.54 | 21 |34.TGSAE 252.41
4 | 8.amlaun 537.90 | 22 | 14.Project Ist 227.64

24 Thai-German
& Automotive 212.73
12.TNI Samaclash

6 | artomotivedal 446.02 | 24 | 32.CMU F209 209.84
7 | 18.9nFUNY 44035 | 25 | 17.3jauaeaziu 206.64
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9 | 4.Schneller 2N R N ) 182.08
10 | 21.SSKTC - formula | 425.13 | 28 | 2.Meridian S. 1I 176.04

30. Thunder Pink
11 | 4 oo Moo R 419.03 | 29 | 22.GKUSRCII 162.75
12 III%TAT'FI' (Phase. | 45078 | 30 |33 Baam 158.38
19.51%3499 0
13 | 16.SINSAMUT 399.63 | 31 ; 131.50
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11.MILLE 4

14 CAVALLI 389.59 32 27.109894NalUN 112.83
15 | 13.CMU F309 37637 | 33 | 23.malulatiode 51.50
16 | 7.8JU Racing Team | 348.19 | 34 | 25.Schneller-Z 50.50
17 6.Thunde¥ Blue Auto 324.58

Mec. Racing
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Scale 1: 12 mm
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