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Development of Highly Efficient Shock Absorbing Reinforcement
Structure and Active Bonnet
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Summary

To reduce traffic fatalities, decrease in pedestrian death toll (protecting their heads) is an important
task. Generally, the larger the clearance between a hood and the below engine parts is, the safer
pedestrians’ heads become, but it will raise the hood top, which ruins the vehicle overall styling.
Especially, for the All-new roadster which leading the Light Weight Sports, achievement of both opposing
performances, the sports-car-typical styling (low hood position) and the top level pedestrians’ head
protection performance, was a big challenge. This was solved by the development and application of the

highly efficient Shock Absorbing Reinforcement Structure and Active Bonnet as shown below.
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Fig. 2 The Damaged Area of the Deceased
During a Walk

2. R

21 B2t ERRINEREDMmIL

A%*¢@?4F?I4sz—VT%DﬁﬁE,%w
BITEREMERRZZR T 2720121, RO2OVHETH
«ﬁaloai,%EME%f%mﬁé?wiﬁy*y%
T, B F Y b REOEERIN AR5 2 L,
2O HIFRELAR Ry NAZA Y T HRSFY DD, +45
REERINA F o —7 ZHETH 2 E Th 5D,

HATE DTSR 3w MIEZE LB, DR b
0—7 TR R B ZWINT 5 720120%, BEEHN S
WIERBOEE 2155 2 ENEETH D, Z ORGHE 2R E
#é%f@romﬁ/x/hﬁﬁaf&b,Tawﬁm¢
5 EPHE BN ABMRICH D, ZORREEEE TS
= Wbﬁttﬁb:%%@/if%ié L, TAVI=UADLE
W0, BEE LKL 2D, ERELTA M r—I R
S MBI/ B, RIURYFy bC, MEMHEOARZZEZ
THTH ARG 22 % CAERGE L 7o/ 5, BEEERIZLY
BWEEENMET L, 743 =0 AL 28 E{0 & HEIER
PRI ORI T 5 2 L AR Tx - (Fig. 3) .

//l/I/'.

Engine parts

Impact point

[First stage]
Deceleration of aluminum is down
to 49% as compared with steel.

\fi:k\ﬁL\ — :Aluminum
T e

Deceleration

- :Steel

Time
Fig. 3 Effect of Deceleration Wave Form by Each
Material Characteristic

PO — R2AF—ICH SO LWVMEERELMR Sy FAZA
VU TEBRORD, ERFEOMBRBYLETH ST,

3. %

31 ENERFBRRIRARLRY LS ITF—RAD
BRI L D BRRNEDR T2 RET 520120, &
BEORNERNEROBTH D, Thbb, Rrxy
& IEREIIC AR &8 5 2 & CEZEYIE OBOEE 2% < 15
T, ERRINEEZS< THZENEETHDL, ZDart

DX, EBENRIEND LA VT 4 — AR
— EMGE LT, &g, Fig. 48 LT, Aoy hOJRHL
PICTHRfESE 2R bW EFHl%Z, Fig. 56 LT, LA
VT G —ARE — ORGSR AR T,

Bonnet is long in BL direction.
Therefore we make a bonnet
transformed like an oblong ellipse.

The transformable area can be
made BL direction widely by
designing high rigidity reinforcement.

Fig. 4 Target and Prediction of Load Transfer
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Load transfer can be greatly Load transfer can be carried out Deceleration comparable as

carried out in horizontal in cross direction of a bonnet. general steel bonnets

direction of a bonnet. However, load transfer is less
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Fig. 5 Influence Comparison to Deceleration by the Difference in Reinforcement Form
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Fig. 7 The KARAKURI Outline of Active Bonnet
Requirement Function from Collision of a Pedestrian and a Vehicle to Impact Absorption
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1. Accelerometer Detection data is 3. ECU
sent to ECU. . L .
3 An operation Judging is performed using
-y the information from a accelerometer

and PCM. (layout in console)
Collision detection

with a pedestrian.
2. PCM

Speed information (etc.)
is send on CAN.

An operation electric currentis
poured into an actuator.

7. Warning

4. Actuator

A piston rod is raised
by generated gas.

A bonnet is pushed with
the lifted rod.

6. Bonnet

Bonnet catches an impact
of pedestrian's head.

Bonnet is raised in ]
rotation of an arm. 5. Bonnet hinge

_ Shear pin is cutoff only at the time of
‘ system operation and rotation of

bonnet hinge arm is made free.

Fig. 8 Scheme of a Component and the Function
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Fig. 10 Diagram of Bonnet Deployment
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