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Abstract

The computer simulation techniques were adopted to evaluate the effects of seating positions
of passenger under various accident scenarios. The baseline of computer simulation model was
tuned by the sled impact tests which conducted under the upright and standard seating
positions. This study shows the effect of relative velocity between occupant and struck vehicle
while occupant is impacted to a front seat’s seatback.

Although, base on the current accident scenarios, The KHST is performed well enough to
protect average adult male occupants. However, Results from the tests indicate small size
occupant or higher impact speed may cause sever neck and femur injuries.
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Table 1 Sled Test Results
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Hybrid 11l

Sled #3 2.5¢ 5.2m/sec 50%tils AMuele 2
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Fig. 1 MADYMO Mode! and Sled
Test Initial Stage
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Fig. 2 MADYMO Simulation with 50%
Male Occupant Motions
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Fig. 3 MADYMO Simulation with 5%
female Occupant Motions
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Table 2 Simulation Results with Sled Tests

e Sled Test -

50% HIC 80.9 69.2
Dummy | Chest (m/s2?) 115.4 117.9
Sled#4 [ comyr (N) 4691 5478

5% HIC 26.8 25.0
Dummy | Chest (m/s?) 135.9 69.2
Sled #5 | Fomur (N) 1608 2077

Nij ‘
e Sled Test s
Nij-TF 0.14 0.127

50% Nil-TE 0.33 0.340

o re [ Ni-CF_ 0.20 0.165
Nij-CE .02 0.396
Nij~TF 0.12 0.039

5% Nij-TE 0.24 0.135

Slod #5 Nij~CF 0.67 0.092
‘ Nij-CE 0.38 0.144
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Fig. 4 Evaluation of Effects of Upright Rear
Seated Occupant on Reclined Front Seat
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Fig. 5 Evaluation of Effects of Reclined
Seated Occupant on Upright Front Seat
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Table 3 Simulation Results

of Injury Values on

Various Occupant Seating Positions

) HIC 80.9
Upr.lqht Chest (m/s2) 115.4
Position

Femur (N) 4691
" HIC 111.5
E.J Chest (m/s?) 121.5
Reclined
Femur (N) 4102
u HIC 363.3
i.‘; Chest (m/s?2) 113.1
Reclined
Femur (N) 5135
o HIC 346.9
ag.sg Chest (m/s?) 1446
Reclined
Femur (N) 5284
Nj | Upright | 29 | 39 | J39
251X} | Positions | Reclined | Redlined | Reclined
Nj-TF 013 0.09 0.08 0.04
Nij-TE 0.34 0.3 0.26 0.25
Nij-CF 0.17 0.05 0.25 0.17
Nj-Ce 0.40 0.4 0.27 0.33
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Fig. 6 Evaluation of Effects of 2 seated

seats
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