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The Light—weight Door Design :
Based on the Vehicle Safety ° ’
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Abstract The lateral collision of a car is analyzed in this paper (
and the strength and design of its deformable barrier and columns
are considered. The conditions of the simulation are the same as in
the European New Car Assessment Programme (Eruo—NCAP). The
influence of the strength and thickness of the door sheet on the
safety of the car is discussed and analyzed. The result suggests that
the strength and the thickness of the door sheet metal parts are not
the key for safety in side impact crash of lateral columns. The
central door reinforcement should not be too strong. The door inner
panel strength and thickness is the key with respect to the amount
of intrusion into the car. This analysis also shows that through the
rational distribution of the strength and thickness of the door sheet ’
metal, the door can be lighter by more than 10% as compared with
its current weight.
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Fig. 1 The door frame
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Table 1 The light-weight door
1
" /MPa 200 159 159 159 200 "
/mm 0.8 1.8 0.8 1.0 1.0
5 /MPa 300 200 200 260 200 0
/mm 0.6 1.5 0.7 0.7 1.0 ’
/MPa 300 200 159 260 200
3 0.83
/mm 0.6 1.5 0.8 0.7 1.0
/MPa 300 200 200 260 200
4 0.84
/mm 0.7 1.5 0.7 0.7 1.0
- /MPa 200 159 159 159 300 "
/mm 0.8 1.8 0.8 1.0 1.0
1 s 2. 3. 4 1
4 2
1 5 o

(European New Car Assessment Programme,Euro —

NCAP)

, Euro—NCAP
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Fig. 2 Testing point of the B pillar
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Fig. 4 The B-pillar intrusion into the car
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Fig. 5 Comparison of the incursive velocity on the B—pillar and middle of the floor
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Table 2 Incursion of the door
1 2 3 4 5
1 139.8 148 14577 1435 1509
/mm 2 82.2 91 80.8 89.0 86.35
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Fig. 5 Comparison of the incursive velocity on the B—pillar and middle of the floor (continued)
9
8
7
Aa —
& é
&t 8
E i
< <
M2 .
I
0
002 004 006 o008 010 0.2 0.4 10 002 004 006 008 o0 0.2 0.4
fii]/ms I 5] /ms
Fig. 6 Comparison of the incursive velocity on the door
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Table 3 Incursion of the door in FPB
2, ,B
2 mm, 6 mm, 1 2
, 289.7 261.8
/mm 2 295.1 267.2
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Fig. 8 Comparison of the incursive velocity on the B—pillar and middle of the floor
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