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Development of Seat to Reduce Whiplash Injuries
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Summary

It is extremely important to reduce whiplash injuries caused by rear-end crash accidents from the
viewpoint of decrease in the number of collision casualties in the real world. This paper focuses on
how to reduce NIC (Neck Injury Criterion) that is an indicator to assess the distortion of the neck
during the whiplash accidents with analytical methods. First parameters were determined by
clarifying the function of the components of the seat, and then the characteristics of the each seat
component were optimized by parametric study based on quality engineering. As a result, the

analytical methods led to the optimal balance of seat component properties that can reduce NIC by

28%.
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Fig.7 Parameters

Table 2 All Parameters

Level
Parameter 1 2 3

A [Head Restraint Stiffness High Normal Low
B [Head Restraint Backset Front Normal Rear
C |Head Restraint Height High Normal Low
D |Seat Back Stiffness High Normal Low
E |Inner Frame Width Wide Normal
F [Inner Frame Stiffness High Normal Low
G |AHR Locking System Add Non
H |Lumbar support Stiffness High Normal Low
| |Force Receiver Area Large Normal Small
J [Lower Rod Stiffness High Normal Low
K |Lower Plate Stiffness High Normal Low
L |Seat Lifter Stiffness High Normal Low

4. BRBIUVEE

41 STEP1O/NX hEDHE

STEP1OMGI /S5 A — & L I F§ % % Table 3, SNt
DRI RK %#Fig.8lZnd, NICO T N Z MRz LT
FAHRY L & Vg%, B: HRATHALE, OFGENE
WSS S5, SNHASE VR & st e L=, Z
iz kD, FigdoEXXITRT LH12, BIk» 6035
O XT3 % EE, FULEIE50 % AL & D fER A 572,
ZZTIERIMEOE IR E B, /S5 A — X DA, B,
Ch X UDIREFEENEN-OSTEP2TH X #i X il ¥ 5
ZeiL, BOOE, H, IHXULIETable 31278 ¢ it
PEAERHIL, ZhAESTEP2ON—ZEF L E L7,



No.28 (2010)

SV &%

Table 3 STEP1 Parameters

STEP1 Parameter Level Optimum

1 2 3 Characteristic
A |Head Restraint Stiffness High | Normal | Low A3| Low
B [Head Restraint Backset Front | Normal | Rear B3| Rear
C [Head Restraint Height High | Normal | Low C1] High
D |Seat Back Stiffness High | Normal | Low D3| Low
E [Inner Frame Width Wide | Normal E1| Wide
H |Lumbar support Stiffness | High | Normal | Low H2 | Normal
| |Force Receiver Area Large | Normal | Small 11| Large
L [Seat Lifter Stiffness High | Normal | Low L1 ]| High
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Table 4 STEP2 Parameters

Level Optimum

STEP2 Parameter y > 3 Characteristic
Head Restraint Stiffness High | Normal | Low A3| Low
Head Restraint Backset Front | Normal | Rear B3| Rear
Head Restraint Height High | Normal | Low C3| Low
Seat Back Stiffness High | Normal | Low D1| High
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Inner Frame Stiffness High | Normal | Low F3| Low
AHR Locking System Add Non G2| Non
Lower Rod Stiffness High | Normal | Low J3 Low
Lower Plate Stiffness High | Normal | Low K3 | Low
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