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An Optimization and Analysis of Frontal Dummies' Tibia
Injuries in Frontal Crash Tests For A Car
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2. China Automotive Technology&Research Center, Tianjin300300, China)

Abstract: The frontal dummies' tibia got a bad score in both previous 64kph 40% offset crash test and 50kph
full width rigid barrier crash test. By means of analyzing the injury curve data and high speed film, It indi-
cates that the high value of Fz, Mx and My which cause severe injuries of the tibia must be reduced by opti-
mizing in terms of the buffering characteristic within the driver and frontal passenger's footwell. After refer-
ring to the application situation of some BM models, the driver's footwell racket is changed into EPP foam
which has a softer property than the original racket. Similarly, the frontal passenger's footwell PET felt is
changed into EPP foam. Due to more score loss in 640DB crash test, 640DB test is prior to 50FF to get
firstly validated with this scheme. It turns out that EPP foam is more effective in improving driver's tibia in-
jury and the frontal passenger's tibia doesn't get a desired result. EVA leather with PU foam is applied to pas-
senger’s buffering cushion. Test indicates that EVA leather with PU foam can offer a best protective effect to
passenger's tibia.
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Figure 1. Each part of the C-NCAP five-star car touch test dummies
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Table 1. Crash test results of 64 kph positive 40% overlap deformable walls
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Table 2. Crash test results of 50 kph positive 100% overlap rigid walls
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Figure 2. The passenger dummies state of lower limbs after test

2 BIBBAREE TR

(a) WG A /NR A2 (b) BB SR BIERES

INFATS Conference in Hangzhou, November 24-26, 2016 545



() BRI J5 B X SR AT 1 1L (d) EE BRI
Figure 3. The main driving state of lower limbs after the dummy test
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Figure 4. The passenger foot and leg movement in the process of collision process
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Figure 5. EPP foam optimization solution
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Figure 6. The passenger EVA + PU foam package
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Table 3. Results of EPP foam solution in 64 kph 40% crash test
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Figure 7. Main drive left leg damage curve comparison before and after optimization
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Table 4. Results of of Passenger side EVA + PU foaming solution in 64 kph 40% overlap crash test
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Figure 8. The passenger damage curve comparison before and after optimization
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Table 5. Results of passenger side EVA + PU foaming solution in 50 kph 100% overlap rigid wall crash test
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