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A new computer simulation model with
measurements of the properties for each segment of
Hybrid-111 lower extremity was developed using
ATB (Articulated Total Body) program.

The simulation results were compared to those of
component impact tests and sled tests for model
validation. High accuracy for tibia axial load and
moment was confirmed.

It was found that improvement of friction model
is needed while a large friction force is applied on
a sole.
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Fig.1 Segments of the Hybrid-1ll leg

Table 1 Mass and moment of inertia for each
segment

Mass Ixx lyy 1zz

(k) | (xa6%gnd) | xadkgn?) | (<1 kgnd)
Femur | 3.79 1.807 1.525 0.435
Knee | 2.05 0.827 0.923 0.366
Slider | 0.14 0.002 0.045 0.045
Clevis | 1.12 0.258 0.199 0.103
Tibia 2.35 3.285 3.073 0.220
Ankle | 0.76 0.052 0.052 0.067
Foot 1.83 0.093 0.335 0.316

Segment
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Fig.5 Structure of ankle joint
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Applied

Hybrid 111 foot

Fig.10 Setup for toe flexion test

Torque (Nm)
40

30

1.197 Nm/deg y

4
Y/
Yo
7,

20

10 4 — Experiment

Y - - - Fitted

0 PR T S T S N T N T T —T—|

0 5 10 15 20 25 30 35
Angle (deg)

Fig.11 Flexion property of toe

01920



HONDA R &D Technical Review

Vol.10 (1998)

Foot
Tibia - - \)
<8

Femur  sjider
Ankle L

ORIigid joint
@®Pin joint

Toe joint

Lehigh shoe

Detail of foot segments

Fig.12 New Hybrid-1ll lower extremity model

Pin joint

Hybrid Il dummy leg

S
n

Toeboard

Impactor

Fig.13 Setup for impact tests

goooooooboooooooboooooooobooo
gboocoboooooooooooDo
gooooooooooooooooooboobooooo
OO00OShider0000000000OOKneeOOOOODO
Slider0000000000000C0OODOOOSHderO
OOoOOoOcClevisDOOOOOOODOODOOODOODO
gooooooo
gooooooooooooooooobooooon
goooooooboooooooboooooooobooo
goboooooooboooooooOooboOoooobooboOooo
goooooooboooooooboooooooobooo
gbooobooooocoboooooooog

4. 0O0OO0ODOOODOO

gooooooooooooooooooboobooooo
gbooooooooooOooobooooboooog

Table 2 Conditions for impact tests

Impactor velocit Heel location Toeboard angle
Case P (m/sec) Y V (mm) L (deg) 9 9
1 3.9 680 50
2 5.9 680 50
3 6.5 680 50
4 7.3 680 50
5 6.5 660 50
6 6.5 700 50
7 6.5 720 50
8 6.5 680 30
9 6.5 680 40
10 6.5 680 60
11 6.5 680 70
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Seatbelt Table 3 Conditions for sled test
Energ_y absorbing
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Case (km/h) intrusion intrusion
(mm) (msec)
p 56.8 0 0
Energy abs
knee bolster N\ 2 56.8 70 70
ll: R 56.8 220 40
0O000000Y

Fig.16 Sled test device with mechanism for
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Fig.18 Validation results for tibia axial load and moment
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