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Introduction

« Competing in the SAE Mini Baja Competition

* Design a manufacturable frame that will last through the SAE
Competition Dynamic events

* Frame needs to be lighter and smaller
* Frame must aid in outperforming last year’s baja vehicle
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SolidWorks Analysis

* Four Simulation Studies:
1. Rollover Test

2. Front Impact

3. Rear Impact

4. Side Impact

* Test Assumptions:

1. Drop height of 10 ft

2. Impact velocity of 25 mph

3. 0.1 and 0.2 second drop and impact impulse times, respectively
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Drop Test Calculations
» Applied Equation:

F =m- Y% = 2507.752 Ibf Fo= =

where,

F = total force,

F, = applied force,

m = mass,

g = acceleration of gravity,

h = drop height,

t = impulse drop test time,

[ = total length of members force is applied to.
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Front Impact Scenario
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Rear Impact Scenario
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Side Impact Scenario
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Impact Tests’ Calculations

 Applied Equations:
F =-2m = 1192175 lbf F,= -
where,
F = total force,
F, = applied force,
m = mass,
V3 = impact velocity,
t = impulse impact test time,

[ = total length of members force is applied to.
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Front Supported Design




Design 1 Drop Test

Displacement Stress

URES [in) Upper bound axial and bending [ksi)
Q265 25
l 0.243 l 229
_ 02N _ 208
_ 0199 _ 18T
_ 07e _ 188
_ 0154 _ 146
o s
. on L 104
_ Doss2 _ 832
_ 00662 - 624
0,044 416
0.0221 208
3.54e-032 0

FOS: 2.7

12

Gehr



Design 1 Front Impact

Displacement Stress

Upper bound axial and bending (ki)

15.4
l 14"‘
_ 128

. 115

. 102

_ .96
7.63
6.4

_ 512

_ 384

2.56
1.28
0
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Design 1 Rear Impact

DISp|aCem ent StreSS Upper bound axial and bending [ksi]

16.7
URES (in) l 153
o113 - 138
l 0104 125
_ 00943 11.1
_ 00849 .73

_ 00754
_ 0066 | .
| ooses 6.95
o7t 3.56
. 00377 4,17

. 0.0283

o.oa9
0.00943
3.Me-032

FOS: 4.0
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Displacement

Design 1 Side Impact

Stress

FOS: 2.0

Upper bound axial and bending (ksi)
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Front Bracing Frame Update




Front Brace Top Impact

Model name: Matthew's Frame

Dlsplacem ent Study name: Drop Testi-Default<4: Machineds-] Stress

Plot type: Factor of Safety Factor of Safety
Criterion : Automatic
Factor of safety distribution: Min FO% = 4.3

[ T

1.033e- Upper bound axzial and bending [psi)
l 9,47 0e- 1.537e+004
. B.60%- l 1.40% +004
o T743e L l281e+004
. 6.B83e _ 1.153e+004
L G027e _ 1.025e+004
5.166e- _ B.965e+003
I 4,305 7.654e+003
L 3. I EA0e +003
. 2.583e- . 5.123e+003
_ 3.842e+003
2.567e+003

1.722e-
8.60%-
3.937e

1.261e+003
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Front Brace Front Impact

. hodel name: Matthew's Frame
D|Sp|acem ent Study name: Front Impact(-Default<2s Machined=-) Stress
Flot type: Factor of Safety Factar of Safetyl
Criterion : Automatic
Factor of safety distribution: Min FO5% = 3.6

Upper bound axial and bending (psi)

1.573e+004
URES (in]
1,717+ 004
3.438e-002
L 1.561e+004
3.1526-002
_ 1405+ 004
| 28656-002
. 1.243e+ 004
. 2.579e-002
. 1.033e+004
| 2.292-002
93676+ 003
| 2.006e-002
7,506+ 003
1.719¢-002
L 6.24de+ 007
1.433¢-002
| A.633e+003
L 1.1468-002
312264003
| #.595-003
1.561e+003
5.730¢-003
0.000e +000
2865¢-003
3.8376-032
Fhyy e —
—
——
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Front Brace Rear Impact

Model name: Matthew's Frame
. Study name: Rear Impac-Default<&s Machined=-]
DlSp lacement Flot type: Factar of Safety Factor of Safetyl Stress
Criterion @ Autamatic
Factar of safety distribution: Min FOS5 = 3.5

Upper bound axial and bending (psi]

URES fin)

1,925+ 004

5.099-002
1. 7656+ 004

4.674e-002
L 1.60de+ 004

L 4.24%-002
o 14448+ 004

_ 382de-002
_ 1.284e+004

_ 3.39%e-002
L 1.123e+004

_ 2,97de-002
l 2,549e-002 l 9.627e+003
| 2.125e-002 | 8.022e+003
_ 1.700e-002 L 6A18e+003
o 1.275e-002 L 4513e+003
3.209e+003
1.604e+003

0.000e +000

8.4%5e-003
4.249:-003
3.937e-032
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Front Brace Side Impact

Madel name: Matthew's Frame
Study name: Side Impact-Default<8: Machined:=-)

Displacement Ciion: utomatic o oS Stress

Factar of safety distribution: Min FOS = 63

Upper bound axial and bending [psi)

9,78Te+002
8.972e+002
URES (i)

_ B.156e+002

5.218e-003
. F.3de+002

4,783e-003
_ 6.520e+002

_ 4.348e-003
_ 5.70%+002

_ 3.913e-003
A4.55de+002

_ 3479003
A4.075e+002

_ 3.044e-003
. 3.262e+002

2,609e-003
_ 244 7e+002

2174003
1.631e+002

_ 1739003
8.156e+001

_ 1.30e-003
0,000 +000

§.696e-004

4,345e-004

3.937e-032
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Conclusion

* Possible Scenarios (Drop, Side, Front, and Rear Impact Tests)
* SolidWorks Analysis Completed and Acceptable
* Need to choose a final design
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e http://www.youtube.com/watch?v=gAwVya8AfyM
« SAE Design and Analysis Project with SolidWorks Software
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Questions?

Legg



