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Compare Characteristics of Neck Injuries between Rear Impact Pulse
and NCAP Pulse
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ABSTRACT

The whiplash is the most important issue of low speed rear—impact. So auto makers are committed to
developing a seat to improve whiplash injury. Most NCAP tests have been used by same pulse (Mid
Velocity 16kph). Only Euro NCAP uses different pulse that consists of Low, Mid, High velocity. But Euro
NCAP also uses same pulse in Mid velocity as other NCAP test. That Mid velocity NCAP pulse was made
by rear impact that has 90’s vehicle structure properties. That pulse was used until now days. However
these days, auto maker use more high tensile steel than 90’s as customer and society demand more fuel
efficiency and light vehicle with good safety structure. So modern vehicles have different pulse patterns of
rear impact than NCAP pulse and 90’s vehicle crash properties.

In this paper, the test was conducted by following condition. Target car was impacted by the rigid barrier
with certain velocity. Finally target vehicle gained delta V 16kph which was same velocity as NCAP Mid
Velocity pulse. It is critical velocity which occur long period neck injury. It is very different pulse that was
gained by real car impact from NCAP pulse. And it has higher peak G with high fluctuation and short
duration than NCAP pulse.
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Table 1 Rear impact test condition
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Table 2 Dummy position(unit: disp. mm/angle: degree)
Seating Vehicle (Ref. SLED)
HPT (X/7) =2/+7
BS +2
HT -9
Pelvic angle 0
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Fig. 13 Compare vehicle pulse with sled reproduce pulse

Table 3. Pulse properties

Vehicle Sled Etc.
Peak g 29.1 25.1
Vel. (kph) 17.3 16.1
Duration(ms) 44 46 At acc. 0
Time to Peak(ms) 19 19
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Fig. 16 Acc. Z of Vehicle body
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