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Abstract : The car seat head restraint is used for neck injury(whiplash injury) prevention in rear end impacts. The
purpose of this study was to evaluate the seat head restraints for the total number of 34 domestic cars. H-POINT
machine and HRMD(head restraint measuring device) were applied to measure backset(the distance between head and
seat head restraint) and height(height gap between head and seat head restraint). For tendency study of driver's head
position, we took the 320 driver's pictures in the street. As results, There were only five percent drivers in good and
acceptable zone. For car seat head restraint system, the results was 9 cars for good zone, 10 cars for acceptable zone, 9
cars for marginal zone and 6 cars for poor zone were evaluated. For a precise evaluation the of whiplash injury, detailed
FE neck model will be developed and the clinical database should be constructed for model validation.
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Table 1 Various proposed limits for neck injury

Parameter 5th % Female | 95th % Male
Tension(N) 2200 4050
Extension(Nm) 31 78
Tension intercept(N) for normalized 1660 3190
neck tension
Extension intercept{Nm) for 25 67
normalized extension
Combined mention-extension NTE
Tension intercept(N) 2490 4730
Extension intercept{Nm) 39 103
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Fig. 1 Definition of backset and height

Table 2 The range of backset and height in each zone

Zone Backset Height Grade

Zonel | B < 70mm H < 60 mm $+5(good)

Zone 2 & 70 <B<9%0 mm | 60 (H<80 mm | % & (acceptable)
R

Zone 3 |90 <B<110mm |80 H<100 mm
Zoned | B) 110mm | H) 100 mm

B F(marginal)

o Fpoor) |
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Fig. 2 Diagram for grade evaluation
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Table 3 Technical standard of test equipment

Division H-POINT machine HRMD
Maker 0} 22} 52155} 3 RCAR 71 %
ake (SAE) (A11}c} ICBC)
-3 - SAE J826(95d 69)
Basis - FMVSS 49 SAE1999-01-0639
CRF 17.208.11.4.3.1
A% - SAEJ1100
. e B AFYS H-POINT ¥4l
Usage |ZA 3t 2|55 @A 5= ol ko]
PRI 148t ALS

Fig. 3 H-POINT machine & HRMD

Fig. 4 Assembly of HRMD & H-POINT machine

Table 4 Process of seat evaluation

Process Method
s Seat: A3} 2H A 2 YA,
H7ls A 1EH A
1. Seat & . o
* Seat back : &4 7}HF Al 25°(£1°),
Head rest ooy = o) =
1] Set up 7 A 7]::*]3] .
» Head rest : &7 7} A| checking manual
Fz, Bt 71E9 A
. « Thigh 10%, Lower leg 50%, %5 3}
up o 3 fevel & WF0] welght =27}
« Torso weight 57}
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Table 5 Measurement results of the head restraint positions

Car NO.1 NO.2 NO3 Average
NO. Backset | Height | Backset | Height | Backset | Height | Backset | Height
(cm) (cm) (cm) (cm) (cm) (cm) (cm) | (cm)
1 6.2 5.7 6.2 5.6 6.3 59 16251575
2 29 | 42| 3.0 4.6 3.1 4.7 3 4.5
3 2.6 4 2.4 43 2.5 45 | 25 | 425
4 3.7 6.9 3.8 72 3.7 69 {375 7
5 1.8 47 2 4.8 22 4.7 2 475
6 6.1 3.8 6.2 4.1 6.5 41 1625| 4
7 6.2 55 6.2 54 6.3 55 | 625 55
8 4.8 1.6 | 47 19 4.7 1.7 | 475|175
9 2.5 3.6 2.6 35 2.5 34 | 25 | 35
10| 59 7.2 6 7.3 6 7.3 6 |725
11] 58 7.3 5.9 7.2 6.1 7.3 6 |725
12 1.8 6.5 1.7 6.4 1.8 65 | 1.75] 65
13 3 7.7 3.1 7.8 3 77 3 |775
141 14 8 1.5 8.1 1.6 8 1.5 8
15] 24 77 2.6 77 2.5 7.8 | 25 |75
16| 56 6.2 5.5 6.1 54 63 | 55 |625
17| 86 7.3 8.4 72 8.5 72 | 85 | 725
18| 4.7 65| 48 6.4 6.6 47 | 475 | 65
19| 46 78 | 4.8 7.9 49 82 | 475 8
20| 43 8.3 42 8.5 43 87 | 425 85
21| 3.6 94 | 34 9.6 3.5 95 | 35 |95
22| 3.1 94 | 29 9.5 3 9.6 3 9.5
23| 38 9 4.2 8.8 4 9.2 4 9
24| 26 9.1 2.8 88 | 285 | 91 [ 275 9
25| 712 9.6 7 9.4 6.8 9.3 7 9.5
26| 6.8 9.1 6.9 9 7.3 8.9 7 9
27| 5.6 9.9 5.5 10 54 | 101 | 55 | 10
28 | 4.3 54 | 45 5.2 47 5.1 45 |525
29 5 104 | 49 | 104 | 5.1 10.7 5 105
30| 32 | 108 29 | 111 ] 29 | 111 3 11
31| 53 |106] 54 | 105 5.t 10.7 | 5.25 | 106
32| 47 |104| 48 | 106 | 48 | 105 | 4.75 | 105
33 6 122 6.1 123 | 59 | 123 6 |12.25
34| 63 |104] 62 | 106 | 62 | 105 | 6.25 |105

#HZ PrE 7 Table 6914 HoF5o] 4
(Good) 2} o] 9TH 2 26.4%, % (Acceptable)=} o]
10T =2 29.4%, BZF(Marginal)x}3F0) 9= 26.4%,
1} E(Poor)x} o] 6T 2 17.8%2] H] & = vhERITH
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Table 6 Results of the head restraints evaluation

Car Model Head rest type Percent
Rank Segment -
no. year | Height Backset -age
1| &% 12002 | 24 lock A
2| 28 2002 =4 lock A
3 RV 2001 | ZA lock A
4 SUY 2001 | &4 lock 1A 26.4%
Good | 5 | %% |2000| A lock A
6 | =& |2001 | 24 lock A O
7| A% |2000| A lock 3
8 | &% |2000| =4 lock | &4 lock
9| &Y 2002 | =4 lock A
10| =8 | 1997 | =4 lock A
11| AzaF | 1998 | 24 lock A
12 =3 (1999 Z& lock | &4 lock
13 &8 12002 | A lock | ZA lock
Accep-| 14 | =38 12002 | ZA lock | ZA lock | 29.4%
table | 15| 48 |1998 | 24 lock | %4 lock | (10th)
16 | <3 |2000| &4 lock | =7 lock
17| =3 | 1996 | &4 lock a3
18 | =58 | 2000 | =4 lock | %4 lock
19| 133 | 2002 | A lock | %A lock
20| iE | 2001 | &4 lock 7%
21 | &8 | 1997 | ZA lock | Z A unlock
22| SUV | 1999 | ZA lock | =& unlock
Margin) 23 %53_ 1994 | =7 lock A 26.4%
al 24 | 11338 11994 | ZA lock | ZFA lock o)
25| A8 | 1994 | Z2A lock A
26| AA | 2002 | A lock A
271 RV | 1999 | =7 lock A
28| SUV | 2001 | A lock | =7 lock
29| A¥ | 2002 | A lock LA
30 | 8 [ 1999 | 24 lock | %A lock
Poor 31| 253 12002 ZF lock | &3 lock | 17.8%
32 =9 1997 | Z4 lock A (7))
33| AzaF 1999 | A lock A
34| A% | 1996 | 24 lock A
Total 100%(34cH)
Aol ME REoIAE HS AR A5
9] BT S iz Gl Tk o) A=A
o] g g2l 3 4= AT
Table 7o) 4] 9} ZFo] X} 7o wh& FLo A=
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sk

Table 7 Evaluation results for car size

Segment Rank Percentage Total
Good 30% (34
Small Acceptable 20% (2TH) 107
(%)) Marginal 20% (21H)
Poor 30% (3th)
Good 25% (2tH)
Medium Acceptable 50% (4tH) ge)
(%) Marginal 12.5% (19)
Poor 12.5% (1ti})
Good 0% (0TH)
Large Acceptable 29% (2tH) 79
(0 Marginal 42% (3dH)
Poor 29% (3dl)
Total 25¢h

Table 8 Evaluation results for RV and SUV

Head rest type Percent

Rank | Car |Segment -

Height Backset -age
G-1 RV ZA lock A
G-2| SUV | %A lock A 45%

Good -

G3 | 3% Z A lock a7 @)
G4 | % | =& lock | &7 lock

Acceptab| A-1 | =% | A lock | A& lock | 22%

de [ A2 | 23 | 24 lock o7 @)

M-1| SUV | ZAlock | ZA&unlock 3%

Marginal| M-2 | RV Z4 lock A G
M-3 | SUV | A lock | Z7 lock

Poor 0%
Total | 100%(9tH)
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