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• SolidWorks Designs

• Scenario Testing 
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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

5
Alnattar



Drop Test Calculations
• Applied Equation:

𝐹 = 𝑚 ∙
2𝑔ℎ

𝑡
= 2507.752 𝑙𝑏𝑓 𝐹𝑎 =

𝐹

𝑙

where,

𝐹 = 𝑡𝑜𝑡𝑎𝑙 𝑓𝑜𝑟𝑐𝑒,

𝐹𝑎 = applied force,

𝑚 = 𝑚𝑎𝑠𝑠,

𝑔 = 𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑔𝑟𝑎𝑣𝑖𝑡𝑦,

ℎ = 𝑑𝑟𝑜𝑝 ℎ𝑒𝑖𝑔ℎ𝑡,

𝑡 = 𝑖𝑚𝑝𝑢𝑙𝑠𝑒 𝑑𝑟𝑜𝑝 𝑡𝑒𝑠𝑡 𝑡𝑖𝑚𝑒,

𝑙 = 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 =
𝑉𝑜

𝑡
𝑚 = 1192.175 𝑙𝑏𝑓 𝐹𝑎 =

𝐹

𝑙

where,

𝐹 = 𝑡𝑜𝑡𝑎𝑙 𝑓𝑜𝑟𝑐𝑒,

𝐹𝑎 = applied force,

𝑚 = 𝑚𝑎𝑠𝑠,

𝑉0 = impact velocity,

𝑡 = 𝑖𝑚𝑝𝑢𝑙𝑠𝑒 𝑖𝑚𝑝𝑎𝑐𝑡 𝑡𝑒𝑠𝑡 𝑡𝑖𝑚𝑒,

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

11
Gehr



Design 1 Drop Test
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Displacement Stress 

FOS: 2.7



Design 1 Front Impact

13
Gehr

Displacement Stress 

FOS: 4.7



Design 1 Rear Impact

14
Gehr

Displacement Stress 

FOS: 4.0



Design 1 Side Impact
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Displacement Stress 

FOS: 2.0



Front Bracing Frame Update
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Front Brace Top Impact 

Displacement Stress
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Front Brace Front Impact
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Displacement Stress



Front Brace Rear Impact
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Displacement Stress



Front Brace Side Impact
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Displacement Stress



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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Questions?
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