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Table 1 Current FMVSS 208 injury criteria.

Test device
Criteria
Hybrid I Hybrid Il
Head : HIC* <1000 O O
Chest : Accel. =60G O O
Femur ! Force £22501b. O O
Chest : Comp. £ 3 in. - O

% Head Injury Criterion

a=A resultant head acceleration
(ts—t) £36ms
t;, b3 Selected so as to maximize (1)
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Fig. 1 The Hybrid III test dummy.
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Hybrid I

(@) Head acceleration 3
(@ Chest acceleration 3
(®Femur force 2

(DHead acceleration 3
(2)Neck moment 3
(3 Chest acceleration 3
@ Chest deflection 1
(B Lumbar acceleration 3
(6)Femur force 2
(DXnee force 4
(®Knee deflection 2
(@Upper leg force 4
@@ Lower leg force 6

Total 8 Total 31

Fig. 2 Measuring location and number of channel
on dummy.
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Table 2 Summary of tolerance data for facial bones.

Facial bone Impact surface E)Z‘i??fz.)
Frontal bone Flat 1,338
Frontal bone 8 in. radius hemisphere 1,390
Frontal bone 3in. radius hemisphere 1,035
Frontal bone 1in. radius cyl.-saggital plane 1,960
Frontal bone 1in. radius cyl.-perp. to saggital plane 1,265
Frontal bone 5/16 in. radius cyl. -perp. to saggital plane 1,250
Frontal bone Flat-supraorbital ridge 1,410
Zygoma Flat-1 in. square 392
Zygoma Flat-5.2 in. square 505
Zygomatic arch Flat 320
Maxilla Flat 245
Mandible Flat-chin 620
Mandible Flat-lateral 431
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Fig. 3 The skull-oblique view.
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Table 3 Facial impact tolerance of cadaver heads
(Minimum value).

Bone Force Force Force
(1b.) (kN) (kg)
Mandible (A-P) 400 1.78 181
Mandible (Lateral) 200 0.89 91
Maxilla 150 0.66 68
Zygomatic arch 200 0.89 91
Frontal 900 4.00 408
Zygomatic areas 200 0.89 91
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Fig. 5 Frontal / maxilla impact location (Numbers
identify the different force transducers on

Fig. 4 Impactor design. the impactor.)
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Fig. 6 Comparison of Hybrid IIT and cadaver maxillary compliance.
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Fig. 7 Comparison of the rigid bar impact responses

of two fracture-indicating faceforms with the
average responses of cadavers under similar
test conditions.
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(a) Replaceable face geometry compared to
the human facial skeleton.

(b) Head showing the deformable facial element in
place. A featureless facial covering is shown.

Fig.8 Revised Hybrid III face form.

10+

Impactor force (kN)

15.2cm diameter
rigid flat disc impactor
6.7m/s
0 L T T Y 1
0 2 4 6 8 10
Time (ms)

Fig. 9 Full-face impact response of the prototype 2
face structure compared to the response
corridor at 6.7m/s.

00o0Do00oooo0oooooDooooooooo
o0ooooooooooOooooooooooo
000000000+ 50b(22.7kg)0 0000
gooooboooooobobooooobon
0 OMoultond "°"O0 000 00O O O OMoulton O O

23

goooooooooooooboooooooo
ooooooOoopooooooooOoooood
gooooo0ooooooUoooooooooo
000o0ooo0ooDoooOoooooooooodg
ooooooooooo

GroschO """0 0Hybrid0 000 O00OODO 88
ooooooooobobobobobobbbobobOo O
oooooo0oooooooooooooooo
gdoooopooOooooUooooooooog
00odoooooooooooooooogog

Warnerd """0 OHybrid ID OO OOOOOO
gobooooos2iggoooooooobooa
goooooooooooobooooooooo
oooooooooooouoooooooooo
gooooooooopooOooOoooooOooog
0000oo0oUoooooUoooooooooo
000o0ooo0ooooooUooDoooooooo
gobodoobboooobbuoooobboo
oooooooooooooooo

Planath "°°0 O 1.0in.? (6.45cm*»)0 O 0 O 0.5
in2(3.23cm®»0000000O0O0OOOOCODO
O2500Hybrid HIOOOOOOOOODOOOO
oooooo0oooooooOooooooooo
gobooooboboooooboooooboboo
ooooooooooooobooooooooo
000o0o0ooO0ooooOoO (ODoOs0% ) 053
J541kg)000000O00O0OOODOOODOOO
O0255kg/em0 0 0000000COOO0ODOO
oooooo0ooooooUoOooooooooo
goooooobooooobbuooooobbooo
ogooooooooo

Perld """O 0Hybrid MO O OOOOODOOO
AB3mmO000000254mm0 00000000
0 000oooooooooo (ecouooo ) o
000ooooooooooooooooooo
goboooobobooooobobooooooboo
go0ooooooooooooboooooonoo
ooooooOoooooooooooooooo
goooooOoopoooOooooooooood
0000ooo0oooooooooooooooo
000o0oo0oooooooooooooooo
oo

0000000 R&DOODODODO Vol 27 No. 1(1992.3)



24

Table 4 Load sensing face form.

Reported date 1987 1986—1989 1989 1989
Reported . ¢ - Collision Safety :
company Daimler-Benz AG*® Volvo Car Corp.** | General Motors Corp.*”| Engineering Inc.*®
- Volvo Car Corp.*”
Appearance
Revised Hybrid[l Face | Revised Hybridll Face| Revised Hybridll Face| Revised Hybridlll Face
. + Pressure sensitive | * Piezoelectric - Deformation of - Simultaneous use of
Detecting b .
foils sensors insert load washer and
method .
deformable insert
- Easy handling - Pressure-time + Good biofidelity - Pressure-time
Advantage - Low cost curves are avail- curves are available
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cation is difficult detecting precision values are unavail-
[ able
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