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Motivation
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https://news.hmgjournal.com/Tech/hyundai-sonata-platform-safety
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https://www.youtube.com/watch?v=KNfZSgZ3p1k
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At the motor compartment

• Increase energy absorption

• Optimize load path

• Higher strength of frames

Example : Hyundai 3rd platform

https://news.hmgjournal.com/Tech/hyundai-sonata-platform-safety



Concept and Modeling
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• Right after crash

• Before buckling of upper rail and mid rail

• Elastic deformation

Situation

• By changing strength of rails
(length, thickness)

Minimize yaw
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Geometry

b=50mm

h=50mm

t=1mm

1600mm

1000mm

1000mm

Motor compartment : 
general assumption

Cross section and cabin size : 
from lecture note



Simulation
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F=20g x 1600kg

F = 300kN

small overlap F

Tx only (barrier impact)

Tz only

x

z

x

z

In real
For static analysis
need constraint of x direction
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Tz = 21.7mmTx = 43.7mm

2000mm

780mm

dz=Tz

dx=Tx

∆ϴ = 0.98deg



Size Optimization
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Upper rail
Width and height

- w1, w2, h1, h2

- w1, w2, h1, h2

Thickness

- t1, t2, t3, t4

- t1, t2, t3, t4

8 variables

w1=50mm

h1=h2=50mm

t1=1mm

Midrail

w2=50mm

t2=1mm

t3=1mm

t4=1mm
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Displacment of cabin center

- Minimize z direction displacement

Objective function

Design constraints

Fixed volume
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Upper rail Mid rail
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Tz = 13.8mmTx = 38.6mm

2000mm

780mm

dz=Tz

dx=Tx

∆ϴ = 0.73deg

∆ϴ = 0.98deg

25.5% reduced



Energy absorption test
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pinned

Time  dependent displacement

symmetry
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pinned

Time  dependent displacement

symmetry

[s]

[N]



Conclusion
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• Reduce yaw motion by size optimization of motor compartment rails

• Trade off : energy absorption decrease

• In real world yaw motion is more risky for passenger
reinforce safety by small yaw motion after small overlap 



Thank you!
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