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1. Scope

This Regulation applies to motor vehicles
categories M1 and N1

However, vehicles of category N1 where
driver's position "R-point" is either forward

of the front axle or longitudinally rearwal

of the front axle transverse centreline by a

maximum of 1,100 mm, are exempted fi
the requirements of this Regulation.

This Regulation does not apply to vehicle

category M1 above 2,500 kg maximum

mass and which are derived from
category vehicles, and where the driy
position "R-point"is either forward of th
front axle or longitudinally rearwards of t
front axle transverse centreline by

maximum of 1,100 mm; for these venhi

+£+0O >~ EmaT h S ZATARIE
EMRE(EE)

1. Ewebir AR EAE -

11 +2RBEOFOA0OB A » HA

A ML -N1Jgddn > RPERE

OF0OA0OBA  FAHK ML -

N1#a&dm R T I 2o B

S ARBHRRE °
111 BBE R B AT ATy o &

RA A SR P O tEH B H

REE R ENR——000%

Z N1$gaHdm o
112 ZEAEFTRN - ENHEZ F 5|

M1 5 # 5
1.1.21 NUgastA 2 M1 $addm > B
1.1.22 BB REAMDAIEAT F * &

o7 AT b ) b o B 0k K B

EF&?EE’J‘%&%%"" O O

N

12 mshe FH B2 B> P
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categories Contracting Parties mg

continue to apply the requirements alre

VESAREERREEVFR
HR2FERE 1T R EERBR

o
in force for that purpge at the time ¢
acceding to this Regulation.
2. Definitions 24 F A

When performing measurements as desc
in this Part, the vehicle should
positioned in its normal ride attitude.

If the vehicle is fited with a badge, mascot
other structure, which would bend bamk
retract under an applied load of maxim
100 N, then this load shall be appl
before and/or while these measurem
are taken.

Any vehicle component which could cha
shape or position, other than suspen
components or active devices to pro
pedestrians, shall be set to their sto
position.

For the purposes of this Regulation:

2.1. "Adult headform test area” is an area o
the outer surfaces of the front struct
The area ibounded, in the front, by a wr
around distance (WAD) of 1,700 mm a

be

ied

sion

at therear, by the rear reference line

PAT A AT Z PR = BI6G > B4
JE e W i I # 4k A& (Normal ride
attitude)-

% B 45 % A 42 ¥ (Badge/mascotk,
H bk 4k (Structure) B H WK % &
A=—0044Ex &HRTF G5 d ik
45 o BRI EAT F R AT R/ R E BB
HEMAiL A -

R P REFHHEITARLE >
MITUEGNI R E 2 B FAE
T4k > RIS E -

2.1 s A 58 3 AR A K B & 3% (Adult

headform test areaY4$5 £ #5 A7 7
BT R B —HEER - F
EBRZAFTAH—EL0 0By
g B M & g (Wrap aroun

distance)(WAD)Z 42 k& % F7 i &
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adult headform and, at each side, by
side reference line.

2.2. "A-pillar" means the foremost a

—

outermost roof support extending frohe|
chassis to the roof of the vehicle.

2.3. "Approval of a vehicle type' means th
full procedure whereby a Contracting Ps
to the Agreement certifies that a vehi
type meets the technical requirements
this Regulation.

2.4. 'Bonnet leading edge" means the edge
the front upper outer structure of
vehicle, including the bonnet and wing
the upper and side members of
headlight surrounds and any othe
attachments. The reference line identify
the position of the bonnéeéading edge
defined by its height above the grou
reference plane and by thhorizonta
distance separating it from the bum
(bumper lead).

2.5. 'Bonnet leading edge height" means, ¢
any point on the bonnet leading edge,

vertical distance between the gro

referene plane and the bonnet lead

the

ZEEIRL > BT AR AT

M2 BFEER > BRBHRIARMY

2.2 Atx(A-pillar) -4 B am R MGt /b &

2.3

BTER > KA BRI Z ETR

XA o

7] ¥ Z A7 % (Bonnet leadin

2.4

edge): {445 & ¥ AT h &1k I3 K

mZ Ak ol ¥

> ¥ TFIR - SAEIME L HAedal

7 A~ BRAEAT HAG B A o A AR

HES SE IS e L8 B 3

SEG AW EBLEEFEIEAE

B - B 9LAR AT (£R (R A7 AT 45 )

Z KPS -

7] % & A7 4 & 7 (Bonnet leadin

edge height} 353] ¥ Z aT4 H4x

— BB A EE NG SFE

goumbE P omilxELE
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edge reference line at that point.

2.6. "Bonnet leading edge reference line'
means the geometric trace of the point
contactbetween a straight edge 1,000
long and the front surface of the bon
when the straight edgéeld parallel to th
vertical longitudinal plane of the car &
inclined rearwards by 50 deg. from t
vertical and with the lower end 600 n
above the grounds traversed across ang
contact with the bonnet leading edge
Figure 1).

For vehicles aving the bonnet top surfa
inclined at 50 deg., so that the straight €
makes a continuous contact or mult
contacts rather than a point contact,
reference line is determined with th
straight edge inclined rearwards at an a
of 40 deg. from the vertical.

For vehicles of such shape that the bot
end of the straight edge makes first con

then that contact is taken to be the bo

dge

tact,

leading edge reference line, at that lateral

position.

For vehicles of such shape that the top er

B o
25 3] ¥ B A7 4% 4 # 4 (Bonnel

leading edge reference line)4 35
=000~k -~ -FARn T
FEHNM PR AR TSNS
P4t E O ~ JRIAIEMF < 0
O2rEZBER >IN EFAIH %
AR AN T AR ATy > AR
AESVIE S ICE: S ke Yol
IF o ko B — PR ©

EhHBAFKRELRIAESL HIEA
EI)EXIEF VLIPS ES
dh o HEE A R 12 i SR A8 &
SEiimIE B A > AlER
JEH FEH G ARG H A4 O
BRRRESGER -

FEREI AL EIniag > Al
BREEBRAAIMEZ I ESAT
GEEG MR o

AR AM B InEAE > AIE
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the straight edge makes first contact with

the vehicle, then the geometric trace
1,000 mm wrap around distance will
used aghe bonnet leading edge refere
line at that lateral position.

The top edge of the bumper shall alsco
regarded as the bonnet leading edge fo
purposes of this Regulation, if it
contacted by the straight edge during
procedure.

Figure 1: Bonnet leading edge refereng
line

GEZH EKET)

2.7. 'Bonnet rear reference line' means th
geometric trace of the most rearward p¢
of contact between a 165 mm diam
sphere and the front structure of the vel
when the sphere is traversed across
front structure of the wvehicle wh
maintaining contactwith the windscree
(see Figure 2). The wiper blades and &
are removed during this process.

Where the bonnet rear reference line anc

side reference line do not intersect,

r the

le

the

bonnet rear reference line should

U—00 0 EymBAmTIEE
BRI Z LB B E X T
BEANGESEL AR

ZARIRAT b 90 B R > B
(R B A% b TR AR B 31 B AT
4% o

nﬁ = %E;E.T)

2.6 3] ¥ % 1% H % # & (Bonnet rea

reference line)is A A — X< E N

BEZHENEHmAI S EHE ERG
B 0 B4 b AE K 938 R ok 35 4R
HEAEZ T GwB A ) 3KiE
1% SR AT 5 A% R X IR 1% T 4 A
ZE P AR X B AT BB o ShATIBAZ
R AR R R R AR RE

FN BT S HEGRART 5
Fgm o BEERFERZ—0O0

o Je 2 B HRAR R AL & B R4
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extended and/or modified using
semi-circulartemplate, of radius 100 m
The template should be made of a
flexible sheematerial that easily bends t
single curvature in any direction. T
template shouldpreferably, resist doub
or complex curvature where shicoulg
result in wrinkling. The recommende
material is a foam backed thin plastic s
to allow the template to "gripthe surfac
of the vehicle.

The template should be marked up with
points "A" through "D", as shown in Figu
3, while the template is on a flat surface

The template should be placed on the ve
with Corners "A" and "B" coincident wi
the side reference line. Ensuring these
corners remain coincident with the g
reference line, the template should be
progressively rearwards until the arc of
template makes first contact with
bonnet rear reference line. Throughout
processthe template should be curved
follow, as closely as possible, the ol

contour of thevehicle's bonnet top, witho

h

ide

the

EFEEEISHER - R

Btk B AR H AT R > HE T

EZ O hEESE - LR

ok AE B R ARAR E A SR A X B dh R

REZHE - RFHEATBKEA

048 (Foamy #8 8 J 4R > LU4F 4%

REBNEIRES -

HERENFIE LG > AERRE

WA AR R X FH A~-D > do[§]

Z R
kR EN B E > R A AR

i BERTEERER - EAR

AT AR S H R ER

ol R M e W/ =R

AR E R F B A R R

B o B2 PARARME E T AE MR

B | FE TR X IR A dh

SRBIT 0 M R AR AR AR A 4B

B SHARAFNEZET S E R

847 0 BipEfa s C DyNgg b -

RIJE 75 2% AR 2 Bl N6 28 R B %,

BESNRERT SEG  pHE

FEERFILERER > B W
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wrinkling or folding of the template. If th
contact betweerthe template and bonr
rear reference line is tangential and
point of tangency liesoutside the ar
scribed by points "C" and "D", then t
bonnet rear reference line iextende
and/or modified to follow th
circumferential arc of the template to m
the bonnet side reference line, as show
Figure 4.

If the template cannot make simultang
contact with the bonnet side reference
atpoints "A" and "B" and tangentially wi
the bonnet rear referencedinor the poir]
at which the bonnet rear reference line
template touch lies within the arc scril
by points "C" and "D", then addition
templates should be used where the
are increased progressively in increme
of 20 mm, until all the aboveriteria are
met.

Figure 2: Bonnet rear reference line
A2 HAKET)

Figure 3: Template
A2 E HAET)

ﬁfr T _°

% 8% B B AP Ak AR A Zhfv B gL

NEER I SRR > RET

EEBHLEgMEY > RETIE

ERASEGARARZ AT

£ C D E > RIEAMER i

B H¥Ru -0 EaE
Bk BEINEE LA

R T T ARIE R R R E 5]

REBHSER -

B 5 %5%F SR

(2% HARER)
B = 4RAR
(FF2% HARETR)
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Figure 4: Marking of intersection betweer
bonnet rear and side reference lines

A2 HHAKET)

2.8. 'Bonnet top" is the area which
bounded by (a), (b) and (c) as follows:

(a) The bonnet leading edge reference ling

(b) The bonnet rear reference line;

(c) The side reference lines.

2.9. 'Bumper" means the front, lower, out
structure of a vehicle. It includes
structures that are intended to gi
protection to a vekie when involved in
low speed frontalcollision and also ar
attachments to this structure. The refer¢
height and laterdimits of the bumper a
identified by the corners and the bum
reference lines.

2.10. 'Bumper lead" means for an
longitudind section of a vehicle, tf
horizontal distanceneasured in any vehic
vertical longitudinal plane between
upper bumper referentiae and the bonn
leading edge reference line.

2.11. 'Bumper test area’ means the front

ERERIEIE S ¥ TS . S e

28
(FF2% HARER)

2.7 3] % % 1A 3R (Bonnet top): 1445 &

%4

T AT B A2 3R
CHES R ET =X %

OHEF T ¥E &%

(Y 5% & -

2.8 4L K42 (Bumper): 4435 £ AT H

EHIFEBZ T I - b
HhmRRA TR EA R
PR SRR B - fRRITZ S
25 ERAG R R EIERAE LS
BB ARIRAT 4 A (Corneryq & & -

2.9 4% AR B 4% (Bumper lead) {4 35 7

EWmZ A EAYgETFEE > P
BRI RERAT L S g %
ENIE © ok e o

2.106% B 4% 3K B & ¥k (Bumper tes

surface of the bumper limitedy two

area): i mutmEHAF M X
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longitudinalvertical planes intersecting t
corners of the bumper and moved 66
parallel andinboard of the corners of t
bumpers.

2.12. 'Centre of the knee" of the lowe
legform impactor is defined as the pc
about which the knee effectively bends.

2.13. 'Child headformtest area” is an area o
the outer surfaces of the front struct
The area is bounded, in the front, by
front reference line for child headfor
and, at theear, by the WAD1700 line, a
by the side reference lines.

2.14. 'Corner of bumper" means the vehiclg
point of contact with a vertical plane wh
makes an angle of 60 deg. with the vert
longitudinal plane of the vehicle and
tangential to the outer surface of
bumper (see Figure 5).

Figure 5: Corner of bumper

sH 2 HARET)

2.15. 'Corner reference point” means th

intersection of the bonnet leading e

reference line and of the bonnet si

ch

S

PRIRAZ AT 7 & @ o b= -F @A 7
Z B R RIR AT S B & o 1P AT
%5’@]/\/\% /{’

211F pd 3R A A g B R (Lower

legform impactory. g If EPM R
SRR A S s o

2.12% & 58 3 A2 A X B & 3% (Child

headform test area)4 s £ 8537 H
A E S a4
EBIRZ AN A R EBEIRBEA AT S
S 15 F AU WAD —+ 0 0
BRRMAIAEZ SBRE R
R AR LG -

2.131% K42 % 7 (Corner of bumper)4

S5 1R BRAT Sh 30 & @ S5 0 2 Sk A
&P RAR 2 B ok 0
B At T A B R
BT @ASORKAZEELT
& > 4o B B AR o

lﬁ iREAT A

(2% HARER)

2145] ¥ 5 % @A % # = (Corne

reference pomt) 1'5’:4‘:3 1 EZ AT
SEGHINBEEMILERZR
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reference line (see Figure 6).

Figure 6: Determination of corner
reference point; intersection of the
bonnet leading edge referencdine and
the bonnet side reference line

A2 E HAKET)

2.16. 'Driver mass' means the nominal mg
of a driver that shall be 75 kg (subdivig
into 68 kg occupant mass at the seat a
kg luggage mass in accordance with
standard 2416-1992).

2.17. 'Femur" of the lower legform impact
is defined as all components or parts
components (including flesh, skin coveri
damper, instrumentation and brack
pulleys, etc. attached to the impactor
the purpose of launching it) above the I¢
of the centre of the knee.

2.18. 'Front reference line for child
headform” means the geometric trace
described on thevehicle front structur
using a WAD1000 line. In the case
vehicles where the wraground distance
the bonnet leading edge referenageliis

more than 1,000 mm at appint, then th

of

ets,

L Gl v i

¥

Blox 3 FEEEBLEIH2 AR I
EFRE S S U LIES VR
B2 R -

(FF275 HARER)

N

3

2158 $8 i RA LR AT Z
B E R EF (KB ISO
2416-1992 %A JE# LA &
EANNTRITEEE LN )

2.16TF AR Ip 4 A fh B R X ik F
(Femur): 1435 B 2f P o oh b2 B
At R HE T GEEngEs
Lo fE H AT S BAEALA
Shk ~TAR S SR B R
BEE) -

2.175% % A3 A A AT F 44 4 (Front
reference line for chil
headform): 4435 WAD —0 00
K240 B R AT T 4 A PR A BB
BG 2 BT o PME—BE
EESEERWIIEEASS
%2 WAD An—000x»
% RIURE T2 5] 5 B AT 4

2ER LR EFAFBAA T S &

1C
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bonnet leading edge reference line will
used as the front reference lifer child
headform at that point.

2.19. 'Front dtructure” means all outeg
structures of the vehicle except
windscreen, the wirstreen header, t
A-pillars and structures rearward of thg
It therefore includesbut is not limited tg
the bumper, the bonnet, wings, scu
wiper spindles and lowerwindscree
frame.

2.20. 'Ground reference plane’ means
horizontal plane, eithereal or imaginary
that passeghrough the lowest points
contact for all tyres of a vehicle while 1
vehicle is in itsnormal ride attitude. If th
vehicle is resting on the ground, then
ground level and theground refereng
plane are one and tharee. If the vehicle
raised off the ground suds to allow extr
clearance below the bumper, then
ground reference plane is abogeouncg
level.

2.21. Head Injury Criterion (HIC)" meang

the calculated result of accelerometer 1|ime

% -

2.18a7 # &4 (Front structure) 1435 %
A4S R K S - AT dE MR B L B
(Windscreen header)A #x B A AT
WS T 2 S 0 Bdmz
FiR Sh3R&EAE - Al s a45{e
RIRAEERAL ~ 51 %5 - EFAR -
£ 7% (Scuttle) ~ & ] #& #4 (Wiper,
spindles)& ar % & 3% 3B F B
(Lower windscreen frame)

219 & % # F @ (Ground referend
plane): #4435 & #m i H iE T 0k
RETF - BB H AT A RS R AKIE AR
X EERBAKTE - X En
BHNHE L B &b E S
Z T @mAaE % 2wk E
EARIRAR T H A 2890 % 2 RR
Aldhd 24 Famutdm -

2.2088 3 /5 £ 45 ¥ (Head Injur

Criterion)(HIC) : 14454 A F 71| />
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histories using the following formula:

- l ’ 25
HIC = dt t, —1
|:’: — 4 Ia } ( 2 1)

1 1

Where:

"a" is the resultant acceleration measure
units of gravity "g" (1 g = 9.81 m/s2);

"t and "¢" are the two time instan
(expressed in seconds) during the im
defining an interval between the beginn
and the end ofhe recording period f
which the value of HIC is a maximum
t; <15 ms).

2.22. 'Impact point" means the point on t
vehicle where initial contact by the t
impactor occurs. The proximity of th
point to the target point is dependent u
both the anglef travel by the test impact
and the contour of the vehicle surface
point B in Figure 7).

Figure 7: Impact and target point

[F2S5HRER]

2.23. 'Lower bumper height" means th

vertical distance between the gro

reference plane and the lower hpan

A A R B2 HRHERLLE
2

2L t

PﬂC:{ 1 Tadﬁ%ﬁztg

a 1t 45 & & A & E (Resultan
accelerationy #4r:& /) wik E g
(1g=9.81m/9)

ti Bt tad5 42842 F o) MAE R BT 2k
(B4 #) HREAEERA
HIC 14 B %4 85 F] ¥ 45 R 8% ] 2 R %
B3 Fa] (to-t;<15ms)-

2.21 % 2k (Impact point): X B e £
B EsmE A RIEEE ¥
ZhYL B AR BE X H T A2 B BRI
RN RAE A DA D%
B hoB 2 BEFTE

Bl : firi2as i 8 AR R
(FHSH HARET)

222 A2 T F 5 E (Lower bumpe
height): 4 45 & 4% j& 7 E & e Hk
BT owmsE i {Rmiz T
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reference line, with the vehicle positior
in its normal ride attitude.

2.24. 'Lower bumper reference ling' meang
the lower limit to significant points
pedestriancontact with the bumper. It
defined as the geometric trace of
lowermost points ofcontact between
straight edge 700 mm long and the bum
when the straight edgeeld parallel to th
vertical longitudinal plane of the vehig
and inclined forwards by 28eg. from th
vertical, is traversed across the front of
vehicle, while maintainingontact with th
ground and with the surface of the bumn
(see Figure 8).

Figure 8: Lower Bumper Reference Ling
(LBRL)

A2 EHAKET)

2.25. 'Mass in running order" means th
nominal mass of a vehicle as determine
the sum of unladen vehicle masnd
driver's mass.

2.26. 'Normal ride attitude” means th

vehicle positioned on a flat horizon

surface with itanass in running order, wi

FEAEGEx ELAEE-

2.23% A2 T & 2 # 42 (Lower bumpe)
reference line){4 35 4R A2 24T A
PR ZHAREEZ T H R4 - Ut
OO0 EK -~ FiTrEdmE A 4¢
P d B E R B AT AR =
LB R EOEHFEEZE
Rigm Tz £a@mar b EWN R
12 & w5 A8 X i ARG AR B A AT B
B 0 ke B A\FFT o

Bl PRIRAE T 7 54 42 (LBRL)
FF2% HKETR)

2247 4T Br Ak B & & # (Mass ir
running orden i * & & & 1 B 5
FEX o

2.25F % & #& 4k A& (Normal rids
attitude): 1435 # 3w je 7> 7T 4T BEAK

e B EF AR P2

13




BIMEN %

},?‘ml\

BATR NERGEXER

¥R B MR AR

the tyres inflated to manufactu
recommended pressurebe front wheel
in the straight-ahead position andttwia
passenger mass placed on thHeont
passenger seat. The front seats are plac
the nominal mid-track position. T
suspension shall be set in normal run
condition as specified by the manufact
for a speed of 40 km/h.

2.27. 'Passenger mass' means the nomin
mass of a passenger that shall be 68
with in addition a 7 kg provision f
luggage which shall be located in
luggagecompartment(s) in accordance w
ISO standard 2416-1992.

2.28. 'Sde reference line" means th
geometric trace othe highest points
contact betweera straight edge 700
long and the sides of the vehicle, when
straight edge, heldarallel to the transver
vertical plane of the vehicle and inclir]
inwards by 45 degis traversed down, a
maintains contaavith the sides of the fro

structure (see Figure 9).

Figure 9: Side reference line

W W RRE T EA XX

B ¥4 91 0 AT A —

ZESHLERE —PREEHL -

AR — BB AR BZ T R

@A g (Mid-track position)e & $

AGEAKE FEEIE X ERD

ONE /B2 EFATERE -

2.26%k % & & (Passenger mass)i 15

& BR 1S02416-1992 JE & 75 N\

F2REREEE Aok Lp

FZEBNMERNTEEE -

2.2 & % # 4 (Side reference ling)

B0 0 nER ~ FiTdrE

WEARO PR AR TGS

Wyt Y Mg NEEZE

R0 ¥ B 3 AT Ty 5 AR & 4R 45 45

AT RS > ARAZWAT

2R S EEE S 0 ko

B o

BA prEES
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2.29. 'Target point" means the intersection
the projection of the headform longitudi
axis with the front surface of the vehig
(see point A in Figure 7).

2.30. 'Third of the bonnet leading edge'
means the geometric trace between
corner reference points, measured wit
flexible tape following the outer contour
the leading edge, divided in three eq
parts.

2.31. '"Third of the bonnet top" means th
geometric trace of the area between
bonnet sidaeference lines, measured W
a flexible tape following the outer contg
of the bonnetop on any transverse secti
divided in three equal parts.

2.32. "Third of the bumper" means th
geometric trace lteeen the corners of t
bumper, measured with a flexible ta
following the outer contour of the bump
divided in three equal parts.

2.33. 'Tibia" of the lower legform impactor

defined as all components or parts

components (including flesh, skiowering

of

2.288 42 2k (Target point) 1435 58 2R 44
Rl gt vy s 2E AP 4R 1 B EH AT H R |
ZRE o wE L AE e

229 ¥ Z AT 4% = 5 % — % 4 (Third
of the bonnet leading edge)4 15
UM RIBEZINEEEALE
B2 5| B AT IR > &
M&Lmﬁﬁ‘m#%z&ﬂﬁ
B °

2.303] ¥ Z 1A = 5% — 2] 4 (Third
of the bonnet top) t445 W3] ¥ &
BIEHRZAE— o d@m Lt > R
M RBZE | Ry 2 E R
2 5| % Z TR B > = AT
3 4% B o = A8 F oy X AT IRIT

2.3U% 42 = -2 — 24 (Third of the

bmmﬂ)%%uhﬁ%ﬂw%ﬁ

A2 AR 2 AR AR S 3R 5 Br

EM FiEA B =B E BT
I o

232TF BRI A B R 2 B F
(Tihia): AIEME PSS A TFTXME
M RE T (RN RS

15




BIMEN %

},?‘ml\

BATR NERGEXER

¥R B MR AR

instrumentation and brackets, pulleys,
attached to the impactor for the purpos
launching it) below the level of the cer
of the knee. Note that the tibia as defi
includes allowances for the mass, etc
the foot.

2.34. 'Unladen vehicle mass' means th
nominal mass of a complete vehicle
determined by the following criteria:

2.34.1. Mass of the vehicle with bodyw
and all factory fitted equipment, electri
and auxiliary equipment for norm
operation of vehicle, including liqds,
tools, fire extinguisher, standard sp
parts, chocks and spare wheel, if fitted.

2.34.2. The fuel tank shall be filled to at I¢
90 per cent of rated capacity and the @
liquid containing systems (except those
used water) to 100 per cent of the capa
specified by the manufacturer

2.35. 'Upper bumper reference line" means
line which identifies the upper limit
significant points of pedestrian contact v

the bumper. It is defined as the geome

etc.

City

to

atric

trace of the upper most points of ccmfa

L oofE e AT S > BFEALA
SR R BEIEER - FR
%) ATt R & 2 HE IR 64 R

FEExFEE -

2.33% & & & (Unladen vehicl
mass): s KB FHEER T
TREZHET

2331 B 2 G R EdmiE FEARE
HZHAERAZ K
Bt > eiEPTA RAE ~ T B -
KB~ REEA Rt~ i
(Chocksy s (& # Beth ) °

2332 RN E D EBEERE
XAz R0 ReREE(R
BERINZ Rtb A B F
GHETELEX AN A

2.3MRE A2 A 4 # ¢ (Upper bumps
reference line A2 #2147 A 28
EFHME ARG - £ 00
NEE AT EdRE E 4T
mEKEERAEZEMASS =0
B~ R aasHFESMIEar
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between a straight edge 700 mm long
the bumper, when the straight edge, |
parallel to the vertical longitudinal pla
and inclined rearwards by 20 deg.,
traversed across the front of the veh
while maintaining contact with the grou
and wth the surface of the bumper (
Figure 10).

Where necessary the straight edge sha
shortened to avoid any contact W

structures above the bumper.

Figure 10: Upper Bumper Reference Ling
(UBRL)
;ﬁaﬁ%‘ﬁiﬁﬁ)

e T B Al H > MR ERAT
F B AR 2 ik % 1A 26 A AT #h
B > o] — O AR e

b BEFEGESE A R 0 LAREF P14
NEBREEFTZIEEAEME
Ay e

Bl— 0 : %47t 4% 4 (UBRL)
HSHEARET)
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incn far ac thay mav ho ~cancidarad tn ha
H=SO-tar—as—theyHay-PBe-EoRsSaEere6+o-—+

2.37. 'Vehicles of category M1 derived from
N1" means those vehicles of M1 categ
which, forward of the Apillars, have th
same general structure and shape
pre-existing N1 category vehicle.

2.38. 'Vehicles of category N1 derived from
M1" means those vehicles of N1 categ
which, forward of the Apillars, have th
same general structure carshape as
pre-existing M1 category vehicle.

2.39. 'Windscreen" means the frontal glazit
of the vehicle situated between
A-pillars.

2.40. 'Wrap Around Distance (WAD)" meang
the geometric trace described on the @
surface of the vehicle front stwre by on
end of a flexible tape, when it is held i
vertical longitudinal plane of the vehig
and traversed across the front struct
The tape is held taut throughout {

operation with one end held at the sg

uter

level as the ground reference plg

\ne,

2.35 N1sE#74 2 M1 $a 585 : 1435 £
A BriFE&EmikeE—A N1
HE B dHAR [E) 2 M1 $8 B 45 o

2.36 A7 4% B 3% 735 (Windscreen) 4 7 &
WAAEZ B Z AT H I o

2.37 4t vy E & 2 g8 (Wrap aroun
distance (WAD)) 1445 A 43570 &
mEAM G PR X REBRE
AR EIRAT A 0 R 2 — st
B IR Al H A R | L AT AR,
Z HATEEE - BB > B
R EERBAKET > BES
ZHR  HBR—GENHAME S
2rmED  RBEN T EEZ
ETHIR > 5 — 3B RAr Ty 4
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vertically below the front face of t
bumper and the other ergbld in contac
with the front structure (see Figure 11). ]
vehicle is positioned in theormal ride
attitude.

This procedure shall be followed, us
alternative tapes of appropriate lengthg
describe wrap around distances of 1
mm  (WAD1000), of 1,700 m
(WAD1700) and of 2,100 mi
(WAD2100).

Figure 11: Wrap around distance

measurement

sH 2 HARET)

£ R13H 00-S15
2.11. "Maximum mass" means the maxir|
mass stated by the vehicle manufaetuo
be technically permissible (this mass 1
be higher than the "permissible maxim
mass" laid down by the natior

administration).

, to

MAREEAE > B —— AT e

OB REXZHERMA - —0

0 0 » ¥ @t ;m B M T ¥

(WAD1000) £24 ~ —+ 0 QO %

4¢ oy 2 A T 38 (WAD1700)% &

B=—00 k48 EBTIE

(WAD2100)Z &% -

B—— 4 a BB CIEX A
GE2E HAKEIR)

2.38 % A £ ¥ (Maximum mass) 1435

PAETERMLEH TS
(WTHEBZMEEEE) -
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2.36. 'Vehicle type with regard to the
pedestrian protection requirements' means
a category of vahles which, forward ¢
the A-pillars, do not differ in such essen
respects as:

(a) The structure,

(b) The main dimensions,

(c) The materials of the outer surfaces of
vehicle,

(d) The component arrangement (externg
internal),

in so far as theynay be considered to hav
negative effect on the results of the imy

tests prescribed in this Regulation.

dact

S.EmAT N LM AT AR IE Ry M AE
z#HAAKXAR K ERERA

3.1 F TR EIATAIA

3118 fRIFAE -

l2& B R X 4 P48 F °

BI3 RUBEHBABRERZ AL
ALY T AR

313144 -

3132 F &R~ o

3.1.33 FemsifEk mM Y o

3.1.34 @B E (SR NAEZES
I 3% % % (Active protection
system) -

3.2 3 LR B AT ARIB

3.2. 1M £ KA

322k B MM RAKX L 5|48 -

323 RUBEHMBABRLEFEZ Al

AL T AR R

323144 -

3232 x #R~ -

3233 s L EMME -

3.234 amE (RN EH
Iy 3% % # (Active protectior

System) ) °
3.2.1. The manufacturer shall submit to the 4. — R T

Type Approval Authority the information

document, established in accordance with th

4.1 wFEREME VL —FREER
TR XA FARBIAAAS > AT R
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model set out in Part 1 of Annex 1, including

description of the vehicle type with regard to

the items mentioned in paragraph 2.37.,

together with dimensional drawings.

The numbers and/or symbols identifying the

vehicle type shall be specified.

3.3. A vehicle representative of the vehicle 1
to be approved shall be submittéd the
Technical Service conducting the apprg

tests.

Annex 1 - Part 1

Model

Information document No ... relating to
the type approval of a vehicle with regarc
to pedestrian protection

The following information, if applicable, shal
be supplied in triplicate and include a list of
contents. Any drawings shall be supplied in
appropriate scale and in sufficient detail on ¢
A4 or on a folder of A4 format. Photographs
any, shall show sufficient details.

If the systems, components or separate
technical units have electronic controls,

information concerning their performance sh

Size
if

all

be supplied.

EXHRE—EK

411 R 3.2 BmARIKREE TR
B HEFRTRAIRBA

41113 ¥ ERBLEF X -

412 T Ay ez BémaT h 4
BUHMHERARET EE TR/
REBAH -

412. B8 5 # 4 -

4.1.2. 28 A AER B 32 E] 4 ©

4122133 HHICKEAB—00

0 (HIC—-000&#)
FEAB—+L00 (HIC —
t00Es) 23| ¥EZTEI

& 3%
41222 ERPBEZXRY JEIR
ﬁ o

21




BIMEN %

BATR NERGEXER

¥R B MR AR

0. General

0.1. Make (trade name of manufacturer):
0.2. Type:

0.2.1. Commercial name(s) (if available):
0.3. Means of identification of type, if marked
on the vehicle.:

0.3.1. Location of that marking:

0.4. Category of vehicle

0.5. Name and address of manufacturer:
0.6. Name(s) and address(es) of assembly
plant(s):

0.7. Name and address of the manufacturer|s

representative (if any):

D

1. General construction characteristics of the
vehicle

1.1. Photographs and/or drawings of a
representative vehicle:

1.6. Position and arrangement of the engine;
9. Bodywork

9.1. Type of bodywork:

9.2. Materials used and methods of
construction:

9.23. Pedestrian protection

9.23.1. A detailed description, including

photographs and/or drawings, of the vehicle

22
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with respect to the structure, the dimensions,

the relevant reference lines and the constituent

materials of the frontal part of the vehicle
(interior and exterior) shall be provided. This
description shall include detail of any active

protection system installed.

Annex 5

3. Child and adult headform tes
procedures - Common test specification

3.4. Splitting of headform test zones

3.4.1. The manufacturer shall identify
zones of the bonnet top where the
must notexceed 1,000 (HIC1000 zone)
1,700 (HIC1700 zone) (see Figure 3).

)

5. Specifications

5.1. Legform test to bumper:

For vehicles with a lower bumper height
the test position of less than 425 mm
requirements of paragraph 5.1.1. shal
applied.

For vehicles with a lower bumper height

the test position which is greater than

equal to, 425 mm and less than 500 mn

the

or

5. Mk
5.1 fF Fr 4% 2 Bl SR A5 A KB -

R E 2 MRRAL T & A&

p e P

BEH BAASS5112H

=

/ﬁ o

REnfr F X FEIRRAT T I HE A

RREPW_EZNEALIHE00
NEFE o EHEAS 51.1% 51228
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requirements of either paragraph 5.1.1.

5.1.2., at the choice of the manufactu
shall be applied.

For vehicles with a lower bumper height
the test position of greater than, or equg
500 mm the requirements of paragr
5.1.2. shall be applied.

5.1.1. Lower legform to bumper:

When tested in accordance with Annex
paragraph 1. (lower legform to bump
the maximum dynamic knee bending an
shall not exceed 19 deg., the nrmaxm
dynamicknee shearing displacement s
not exceed 6.0 mm, and the accelerg
measured ahe upper end of the tibia sh
not exceed 170 g. In addition,
manufacturer maynominate bumper te
widths up to a maximum of 264 mm
total where theeceleration measured at
upper end of the tibia shall not exceed
g.

The lower legform impactor shall be certif
pursuant to Annex 6, paragraph 1.

5.1.2. Upper legform to bumper:

When tested in accordance with Annex

or

| to,

T o

KRR EZ EWHERIET I &
RRENRLZQOnEX &
5122 < -

E X
& A

5.1.14% 42 2 F BB IR AE A 2K B

B AT 8. 1L (4RFRAR Z T AR 3R AL A 3K
Br) ZREREE BB ABAES Y
AEREAB—HE  BIERAE
A& 37 414 # (Shearing _displacemet
AREABNNE > BB BTN iR
BEAREAB— 09 - BFFHHTIs
RZERAZRBAALELEE 3 5
AW E > mBEIANMN R E R
JEA2B =5 (0Qg-

TRRERAL A 9 B AR 9.1 24
AT S B
5.1.2 {RFattz b RRARALH 3R

& AT 8.2 (SRIRAT X | AR 3F48 A 3K
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paragraph 2. (upper legforno tbumper)
the instantaneous sum of the impact fo
with respect to time shall not exceed
kN andthe bending moment on the t
impactor shall not exceed 510 Nm.

The upper legform impactor shall be certi
pursuant to Annex 6, paragraph 2.

5.2. Headform tests

5.2.1. Child and adult headform tests:

When tested in accordance with Annex
paragraphs 3., 4., and 5., the HIC reco
shall not exceed 1,000 over two thirds
the combined child and adult headform
areas. The HIC for the remaining as
shall not exceed 1,700 for both headforn

In case there is only a child headform
area, the HIC recorded shall not exc
1,0000ver two thirds of the test area.
the remaining area the HIC shall
exceed 1,700.

5.2.2. Child headform impact:

When tested in accordance with Annex
paragraphs 3. and 4., the HIC recor
shall not exceed 1,000 over a minimum

one half of the child headform test a

rded

test
e

ns.

Br ) 2 3REREF 0 48 H N EE R 2w e
BB R ERBE - BT 4
4R 0 BB B 2 4 )46 KR
BB — Q4K o

ARSI AT R R ARG 9.2 XM
EEAT ) AEERE o

5.2 EIRAE A R ER

5.2.1 %% A AAZ I A R ER
#478.3-84 % 852 RHm5 > 7.¥
B AN GBI AR R & e & =

nz = A HCEAEAB—00

0 HEHEH - & HIC {8588

__,[:OO °

EAEH U F IR A SR & % 0 R

ZREmE B =2 = > K HIC xR

EAB—000  H#pEikxz HIC

BREAARB—L00 -

5.2.2 %, SRR A B
4T 83K 8AXRmF F VR E
BB ARBREBR 22— &

HIC EAEAB—-000 LG

B HICEFEREHE—-+00 -
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The HIC for the remaining areas shall
exceed 1,700.
5.2.3. The headform impactors shall

certified pursuant to Annex 6, paragraph

5.2.3 5 S 4 187 4 35 /A K18 9.3 2 A
AT A BB -

Annex 3

General test conditions

1. Temperature and humidity

1.1. At the time of testing, the test facility ¢
the vehicle or sulsystem shall have

relative humidity of 40 +80 per cent an

stabilized temperature of 20 +/- 4 deg. C.

2. Impact test site

2.1. The test site shall consist of a
smooth and hard surface with a slope
exceeding 1 per cent.

Annex 3

3. Preparation of the vehicle

3.1. Either a complete vehicle, or a baidy,
adjusted to the following conditionshall
be used for the test.

3.1.1. The vehicle shall be in its normal
attitude, and shall be either secu

mounted orraised supports or at rest o

flat horizontal surface with the parki

6.— AR R

6.1 BEREE

6.1.1 RXERiF RERZEA BT 4
GIEBEHARHEE B »Zm (0
B-Z0ABBEREHER-—QEFEAM
BBIRT °

6.2 757 83X BRI b
6.2.1 X535 3 JE A T30 - P )lE H B AR
z2F@E > FPEZEERARSBE 5

— o

6.3 B aREMH
6.3.1 axyuE g BPEE T
WEAE AT B

6.3.1.1 & 4m B & 7 E % % KK K
T A% TR S E
S o B 25 B DB R KT M
—L o
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brake applied.

3.1.2. The cut-body shall include, in thett
all parts of the vehicle front structure,
underbonnet components and ¢
components behind the windscreen
may be involved ira frontal impact with
vulnerable road user, to demonstrate
performance andnteractions of all th
contributory vehicle components. T
cut-body shall be securelyounted in th
normal vehicle ride attitude.

3.2. All devices designed to prot
vulnerable road users when impacted
the vehicle shallbe correctly activate
before and/or be active during the rele
test. It shall be theesponsibility of th
manufacturer to show that any devices
act as intended in a pedestrian impact.

3.3. For vehicle components which cg
change shape or position, other than a
devicesto protect pedestrians, and wh
have more than one fixed shape or posi
shallrequire the vehicle to comply with t

components in each fixed shape

[¢7)

ant

position.

6.3.1.2: KB F > 1 E| & G JE b IE Bdn

Ay &b 2 PR Bt ~ S| EET X

PRA 4t > B ATI8 BRI IHIR T °T At

SR ARAEA T AMEZA W

o BB mA R E KRR

& BFEMEE -

6.3.2 %t A UMEH R S B st 2
R AZPAA K E > 4248 B 28R AT
JE A% I 5% 22 5 (Activate) > & /3% 48 B
3R A ] 4F B (Active) - # 355 e o~
SAEAT BT AR ¥ & 4o FAR
WAEE) -

633 UNFEEHMHEITALE M
USSR EZ Bmat > &
AR HULE RS A RMMEZE
Wmas o NRE e BEE TS
R E BRI REESHE °
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Annex 4

Test impactor specifications

1. Lower legform impactor

1.1. The lower legform impactor shall con
of two foam covered rigid segmer
representing femur (upper leg) and t
(lower leg), joined by a deformab
simulatedknee joint. The overall length
the impactor shall be 926 +3-mm, havin
a required test mass of 13.4 8/2 kg (se
Figure 1). Dimensions of the various p
are detailed in Figure 1.

Brackets, pulleys, etc. attached to
impactor for the purpose of launching
may extend the dimensions showin
Figure 1.

1.2. The diameter of the femur and tibia s
be 70 +/-1 mm and both shall be cove
by foam flesh and skin. The foam fle
shall be 25 mm thick foam type CF-45
equivalent. The skin shall be made
neoprene foam, faced with 0.5 mmct
nylon cloth on both sides, with an ovel
thickness of 6 mm.

or

1.3. The knee joint shall be fitted w

7. At 8 R 2 A%

7.1 F B SR AR A fE7 8E 35

7.1.1 FRRIAE A M AR B b AR W
(Foam) & . v 18 Bl 4 P 48 A%,
R AR (KBR) BARE (F
BB ) > % LA 49t 2 e 3R A 5% B &6
A BB PREAHN =N
BENE  BAORTZRREER
A= wmEBQ + =T &3
frz3fmR B — —FFT o

%%&%ﬁ%im%ﬁ%zﬁﬁ’
o X BHETESE 2R
ﬁ— o

712 EREEZ EEMEEL(QE
S BN T & S0 L L
RS st AL B R =
FNE 2 CF-45 38646 ¥k X 2 B
%4 - 9 & BB R B £ R (Neoprene
ki b Lt SRR A S VY
O ’ﬁ’\*“z% é%ﬁ , Q}?}}E;%f;

S

p—g

7.1.3/% 4% F #1 7) A B s B [B] ik 2 <]
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deformable knee elements from the s

batch as those used in the certification tests.

1.4. The total masses of the femur and
shall be 8.6 +/- 0.1 kg and 4.8 +/- 0.1
respectively, and the total mass of
impactor shall be 13.4 +/0.2 kg. The
centre ofgravity of the femur and tib
shall be 217 +/- 10 mm and 233 40 mn
from the centreof the knee respective
The moment of inertia of théemur anc
tibia, about a horizontahxis through th
respective  centre of gravity a
perpendicular to the direction afmpact
shall be 0.127 +/- 0.010 kgrand 0.120 +
0.010 kgm2 respectively.

Annex 4

2. Lower legform instrumentation

2.1. An uniaxial accelerometer shall
mounted on the noimpacted side of th
tibia, 66 +/-5 mm below the knee joi
centre, with its sensitive axis in {
direction of impact.

2.2. A damper shall be fitted to the sH

displacement system and may be mou

at any poihon the rear face of the impac

kg

i) e 1

T1ABFRIEEXBEZTES A
AN XNEAQ - —/~FAm -+ \IE
80— BEBExBEE
EAhH—= -mEA0 - =T K&
FRIEFZ ECHEHEBRET R
BAh=——tEa—0nER-_=
EE—QNE o —K-Fdhfr AR F
BiEFZECHEFANEHE G -
AAHNTAK T KT RETIES
NER»HAHOQ - —=—€EBE(0 -
O0—02F - FFKAEQ-—=0
EFAQ-0—0nF - FFHk-

N
7

7.2 THEIHBARBIE S A

7.2.1 £ BE 2 JEfT B AR 2 K B o
BREMN  mBRENEREABIN
PO FAANEEENER » &
& fian(Sensitive axish ##75& 4 &
_J:_ °

122 it 2R EME S B

TRENERBEE T R BIIE—R

R o AR B M EAERE R
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or internally. The damper properties s
be suchthat the impactor meets both
static and dynamic shear displacen
requirements and prevents excess
vibrations of the shear displacem
system.

2.3. Transducershall be fitted to measu
knee bending angle and knee shes
displacement.

2.4. The instrumentation response V.
channel frequency class (CFC), as def
in 1SO 6487:2002, shall be 180 for
transducers. The CAC response value
defined in 1ISO 687:2002, shall be 50 de
for the knee bending angle, 10 mm for
shearingdisplacement and 500 g for f{
acceleration. This does not require that
impactor itselfbe able to physically be
and shear to these angles
displacements.

Figure 1: Lower legform impactor
A2 HAKET)

Annex 4

3. Upper legform impactor

3.1. The upper legform impactor shall

ring

BAEERE A iw&%zﬁi’
BREB SIS LR S%REIRS -

7.2.3 2 # #834 % (Transducersk & 8]
RE e AR i £ o

7.2.4 1x B8 ISO 6487:2002% % 2 & %
o e fE EiE 4E R £ & (Channe
frequency class)(CFG)Fq 4 #& 4 35
2 CFC EA—ANQ - &8 ISO
6487:2002% % = CAC #fafd »

BB Ex CACHRBEELA
QFE -Hinpmssx CACEREMEES
— QB HhipEx CAC ZE{a

AR QQQ- B BEAG RIAS ¢
élﬂz% BRI E AT -

Bl—= ' FRRSEAIERR
FF2H HKETR)

7.3 b RBS[AE AN B R
7.3.1 b RBIRAE AT A 53 M B A 0t
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rigid, foam covered at the impact side,
350 +/ - 5 mm long (see Figure 2).

3.2. The total mass of the upper legf
impactor including those propuisi ang
guidancecomponents which are effectivg
part of the impactor during the impact s
be 9.5 +/- 0.1 kg.

3.3. The total mass of the front member
other components in front of the Ig
transducerassemblies, together with th
parts of the loadransducer assemblies
front of theactive elements, but excludi
the foam and skin, shall be 1.95 €05
kg.

3.4. The upper legform impactor for
bumper test shall be mounted to
propulsionsystem by a torque limiting joi
and be insensitive to offxis loading. Th
impactor shall move only in the specifi
direction of impact when in contact w
the vehicle andshall be prevented fro
motion in other directions includir
rotation about any axis.

3.5. The torque limiting joint shall be set

that the longitudinal axis of the frg

SO

BRIBEZOmBEN BEREREA=
FOEEEMNE (WwE—ZAm5)-
732 PR AGRBULEIIRA
A+ BIEEQ - —nF > HedEts
a2 P MABR R A BT X i
R E Mt o

7.3.3 & #3234 % (Load transducek®
AR BT A% 4 (Front._memberk i 4
A At e EF 0 ho b X UM
(Active elementh] & & #k 234 5 48
AR (R 835 7648 A R 5 B )
z2HMEFTEA— - NBEEEQ -0
BN i

7.3.4 fr fRipAR sk F > b B SR A8 R 4o
%5 D dm 4E TR 4] 32 4% 4 (Torque
limiting joint) 2z % £ ik 2 % F B
¥ 15 3 & K (Off-axis loadingyr #%
B o 1B dn kAR R o f R R RSl
Fihhxz By afE 0 HEr g H
W @A 0 AL GAE — bl dE o

7.3.5 dm55 R ] 3 B 25 B M6 BE bR 87

Brfi 7tz ZEFa
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member isvertical at the time of impa
with a tolerance of +2 deg., with the joir|
friction torque set to 675 +/- 25 Nm.

3.6. The centre of gravity of those parts of
impactor which are effectively forward
the torque limiting joint, including an
weights fitted, shall lie on the longitudir
centre lineof the impactor, with a toleran
of +/- 10 mm.

3.7. The length between the load transd
centre lines shall be 310 +I-mm and th
front member diameter shall be 50 4/
mm.

Annex 4

4. Upper legform instrumentation

4.1. The front member shall be strain gau
to measure bending moments in tk
positions,as shown in Figure 2, each us
a separate channel. The strain gauge
located on the impactomahe back of th
front member. The two outer strain gauy
are located 50 +/-1 mm from thg
impactor's symmetrical axis. The mid

strain gauge is located on tegmmetrical

axis with a +/-1 mm tolerance.

(NEEBZF) BEMAZER)

JEX XA NEBEA B K o

7.3.6 B4 RABEAT H 2 BB R

A3z EC (8 *#zﬁﬁ

Bl ) BRI P og

(MEEA—QnE)-

737 hmaHBMEFCHHZRE

A= —QE&— )% > HAalh#

HaREAEARE(OEA—/NE o

7.4 & RBERAE A SKERAR 3S 4 S
7.4.1 A1 7 AR R A S 3t e = B4

ELEREGd 4 wE— = A1

T A4 B4R AE R SAE S
B o JESE R R E R R AT 4 AR

ﬁ;z & o R IMALE St RN &

MY R HEM A OLE — R

AN ES S AW/ S Wk

L (REER—RK)-
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4.2. Two load transducers shall be fittec
measire individually the forces applied
either end of the upper legform impact
plus strain gauges measuring ben
moments athe centre of the upper legfo
impactor and at positions 50 mm either
of the centre line (see Figure 2).

4.3. The instrurantation response value CF
as defined in 1ISO 6487:2002, shall be
for all transducers. The CAC respo
values, as defined in ISO 6487:2002, S
be 10 kN for the force transducers g
1,000 Nm for the bending mome
measurements.

Figure 2: Upper legform impactor

A2 E HAKET)

Annex 4

5. Child and adult headform impactors

5.1. Child headform impactor (see Figure

5.1.1. The child headform impactor shall
made of aluminium, be of homogen
construction and be of spherical shape.
overall diameter shall be 165 +1- mm
The mass shall be 3.5 +8.07 kg. Th

DUS

moment of inertia about an axis through
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6 Ao s b B SR A AN fE7 B 3 R g 2
J1 o AR FREISIBE R R P
EEEP R ER ) ERZIRAIE
kB ERE S AHE (wE—
;F’ﬁ’ﬂ") °

7.4.3 1k B8 ISO 6487:2002¢ & % 1& &
TrREREHFEFR CFC ra#
#HE2 CFCEA—NQ - KA ISO
6487:2002% £ % CAC #JE{E > /)
B CACEA— QT4 BE
Bh J3E2 CAC BA—00 Q4%

Bl — = © BRI R R
(FHSH HARET)

7.5 %% B R A SB35 A fhr 82 25

751 R FERBAHLEE (o —
)

7511 7 FAFE AR X E B L
45 # H [ B % # (homogenou
construction® s 3k 52 > AR A —

NAEE— B FEAH= - BE

33




BIMEN %

BATR NERGEXER

¥R B MR AR

centre ofgravity and perpendicular to t
direction of impact shall be within t
range of 0.008 to 0.012 kgnThe centre q
gravity of the headform impactor incling
instrumentationshall be located in th
geometric centre of the sphere with
tolerance of +/-2 mm.

The sphere shall be covered with a 140th
mm thick synthetic skin, which shall co
at least half of the sphere.

5.1.2. The first natural frequenof the chilg
headform impactor shall be over 5,000 K

5.2. Child headform instrumentation

5.2.1. A recess in the sphere shall allow

mounting one triaxial or three uniaxi

accelerometers within #/06 mm seismi
mass location tolerance from the centf
the sphere for the measurement axis,
+/-1 mm seismic mass location tolera
from the centre of the sphere for t
perpendicular direction to the measuren
axis.

5.2.2. If three uniaxial accelerometers

used, one of the accelerometers shailg

its sensitive axis perpendicular to
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mounting face A (see Figure 3) and
seismic masshall be positioned within
cylindrical tolerance field of 1 mm radi
and 20 mm length.

The centre line of the tolerance field shall
perpendicular to the mounting face ang
mid-point shall coincide with the centre
the sphere of the headform impactor.

5.2.3. The remaining accelerometers ¢
have their sensitive axes perpendicula
each otherand parallel to the mounti
face A and their seismic masshall b
positioned within apherical tolerance fie
of 10 mm radius. The centre of
tolerance field shall coincidenith the
centre of the sphere of the headf
impactor.

5.2.4. The instrumentation response v
CFC, as defined in ISO 6487:200Ra8 be
1,000.The CAC response value, as defi
in 1ISO 6487:2002, shall be 500 g for
acceleration.

Figure 3: Child headform impactor
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5.3. Adult headform impactor (see Figure
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5.3.1. The adult headform impactor shal
made of aluminium, be of homogen
construction and be of spherical shape.
overall diameter is 165 +/- 1 mm as sh
in Figure 4. The mass shall be 4.5 6/1
kg. The moment of inertia about an &
through the centre of gravity a
perpendicular to the direction of imp
shall be withinthe range of 0.010 to 0.0
kgnf. The centre of gravity of tf
headform impactor including
instrumentation shall be lated in thg
geometric centre of the sphere with
tolerance of +/-5 mm.

The sphere shall be covered with a 140th
mm thick synthetic skin, which shall co
at least half of the sphere.

Figure 4: Adult headform impactor
[F25HRER]

5.3.2. The first natural frequency of
headform impactor shall be over 5,000 K

5.4. Adult headform instrumentation

5.4.1. A recess in the sphere shall allow

mounting one triaxial or three uniax
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mass location tolerance from the centrg
the sphere for the measurement axis,
+/-1 mm seismic mass location tolera
from the centre of the sphere for t
perpendicular direction to the measuren
axis.

5.4.2. If three uniaxial accelerometers
used, one of the accelerometers shall
its sensitive axis perpendicular to
mounting face A (see Figure 4) and
seismic masshall be positioned within
cylindrical tolerance field of 1 mm radi
and 20 mm length.

The centre line of the tolerantield shall rur
perpendicular to the mounting face ang
mid-point shall coincide with the centre
the sphere of the headform impactor.

5.4.3. The remaining accelerometers ¢
have their sensitive axes perpendicula
each other and parallel to theounting
face A and their seismic mass shall
positioned within apherical tolerance fie
of 10 mm radius. The centre of

tolerance field shall coincidawvith the

centre of the sphere of the headf
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impactor.

5.4.4. The instrumentation response e
CFC, as defined in ISO 6487:2002, sha
1,000.The CAC response value, as defi
in 1ISO 6487:2002, shall be 500 g for
acceleration.

5.5. Rear face of the child and adult headf
impactors

A rear flat face shall be provided on the o
surface of the headform impactors whis
perpendicular to the direction of travel, :
typically perpendicular to the axis of ooE
the accelerometers as well as being 4
plate capable of providing for access to
accelerometers and an attachment poir

the propulsion system.
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the

the
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Annex 5

Test procedures

1. Lower legform to bumper

1.1. For each test the impactor shall be f

with new foam flesh cut from one of up

four consecutive sheets of foam type €3

flesh material or equivalent, produced fr
the same batch of manufacture (cut fi

one block or "bun" of foam), provided t

8. 5 Az -
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foamfrom one of these sheets was use
the dynamic certification test and
individual weights of thes sheets a
within +/-2 per cent of the weight of t
sheet used in the certification test.

1.2. The test impactor or at least the f
flesh shall be stored during a period o
least fourhours in a controlled storage a
with a stabilized humidity of 35 +/5 pe
cent and a stabilized temperature of 2@
4 deg. C prior to impactor removal for t¢
After removal from the storage t
impactor shall not be subjected
conditions other tharthose pertaining i
the test area.

1.3. Each test shall bempleted within tw
hours of when the impactor to be use
removed from the controlled storage are

1.4. The selected target points shall be ir
bumper test area.

1.5. A minimum of three lower legform
bumper tests shall be carried out, one
to the middle and the outer thirds of

bumper at positions judged to be the n

+/-

d is

a.

likely to cause injury. Tests shall be
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different types of structure, where tf
vary throughoutthe area to be assess
The selected test points shall be a minin
of 132 mm apariand a minimum of 66 m
inside the defined corners of the bum
These minimundistances are to be set w
a flexible tape held tautly along the oy
surface of thevehicle. The positions test
by the laboratories shall be indicated in
test report.

1.6. The direction of the impact velog
vector shall be in the horizontal plane
parallelto the longitudinal vertical plane
the vehicle. The tolerance for the direct
of the velocity vector in the horizont
plane and in the longitudal plane shall b
+/-2 deg. atthe time of first contact. Tk
axis of the impactor shall be perpendic
to the horizontaplane with a tolerance
+/-2 deg. in the lateral and longitudi
plane. The horizontallongitudinal an
lateral planes are omlgonal to each oth
(see Figure 1).

1.7. The bottom of the impactor shall be &

mm above ground reference plane at
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time of first contact with the bumper (s
Figure 2), with a +t0 mm tolerancs
When settinghe height of the propulsic
system, arallowance must be made for
influence of gravity during the period
free flight of the impactor.

1.8. The lower legform impactor for t
bumper tests shall be in "free flight" at
momentof impact. The impactor shall
released to free flight aduch a distanc
from thevehicle that the test results are
influenced by contact of the impactor w
the propulsion system during rebound
the impactor.

The impactor may be propelled by an

spring or hydraulic gun, or by other me

that can be shown to give the same resuilt.

1.9. At the time of first contact the impadg
shall have the intended orientation abou
vertical axis, for the correct operation of
knee joint, with a tolerance of &-deg
(see Figure 1).

1.10. At the time of firstcontact the cent

line of the impactor shall be within a 0

mm tolerance to the selected imp

t its
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location.

1.11. During contact between the impa
and the vehicle, the impactor shall
contact theground or any object which
not part of the vehicle.

1.12. The impact velocity of the impac
when striking the bumper shall be 11.1
0.2 m/s.

The effect of gravity shall be taken i
account when the impact velocity
obtainedfrom measurements taken bef
the time of first contact.

Figure 1: Tolerances of angles for th
lower legform impactor at the time of
the first impact

A2 E HAKET)

Figure 2: Lower legform to bumper testg
for complete vehicle in normal ride
attitude (left) and for cutbody mounted
on supports (right)

A2 E HAKET)

Annex 5

2. Upper legform to bumper

2.1. For each test the foam flesh shall be

new sheets of 25 mm thick foam ty

+/-
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CF-45 or equivalent, which shall be ¢
from the sheet of material used for

dynamiccertification test. The skin shall
a 1.5 mm thick fibre reinforcke rubbe
sheet. Thenass of the foam and the rub
skin together shall be 0.6 +3.1 kg (thig
excludes anyreinforcement, mounting
etc. which are used to attach the rear €
of the rubber skirto the rear member). T
foam and rubber skin shall belded bacl
towards the rearwith the rubber ski
attached via spacers to the rear memb
that the sides of theubber skin are he
parallel. The foam shall be of such a

and shape that an adequawap ig
maintained between the foam g
components éhind the front member,

avoid significant load paths between

foam and these components.

2.2. The test impactor or at least the f
flesh shall be stored during a period o
least fourhours in a controlled storage a
with a stabilized humidity of 35 +/5 pe

cent and a stabilized temperature of 2@

4 deg. C prior to impactor removal for te

+/-
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After removal from the storage t
impactor shall not be subjected
conditions other tharthose pertaining i
the test area.

2.3. Each test shall bmompleted within twi

hours of when the impactor to be used is

removed from the controlled storage are

2.4. The selected target points shall be ir
bumper test area as defined in parag
2.11.

2.5. A minimum of three upper legform
bumper tests slfl be carried out, one ea
to the middle and the outer thirds of
bumper at positions judged to be the n
likely to cause injury. Tests shall be
different types of structure, where tf
vary throughoutthe area to be assess
The selected tesbts shall be a minimu

of 132 mm apariand a minimum of 66 m

inside the defined corners of the bumper.

These minimum distances are to be set w
flexible tape held taut along the ou
surface of the vehicle. The positions te

by the laboratories shall be indicated in

test report.
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2.6. The direction of impact shall be parg
to the longitudinal axis of the vehicle, w

the axis of the upper legform vertical at

time of first contact. The tolerance to this

direction is +/-2 deg.

2.7. Theimpact velocity of the upper legfol
impactor when striking the bumper shal
11.1 +/- 0.2 m/s.

Annex 5

3. Child and adult headform tes

procedures - Common test specification

)

3.1. Propulsion of the headform impactors

3.1.1. The headform impactors shak in
"free flight" at the moment of impact, at {
required impact velocity (as specified
paragraphs 4.6. and 5.6.) and the req
direction of impact (as specified
paragraphs 4.7. and 5.7.).

3.1.2. The impactors shall be released to
flight" at such a distance from the veh
that the test results are not influenced
contact of the impactor with the propuls
system during rebound of the impactor.

3.2. Measurement of impact velocity

3.2.1. The velocity of the headform impac
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shall be mreasured at some point during
free flight before impact, in accordan
with the method specified in IS
3784:1976. The accuracy of velocit
measurement shall be 8/01 m/sec. Th
measured velocity shallbe adjuste
considering all factors which may atfft the
impactor  between the  point
measurement and the point of impact
order to determine the velocity of
impactorat the time of impact. The an
of the velocity vector at the time of imp
shall be calculated or measured.

3.3. Recording

3.31. The acceleration time histories shal
recorded, and HIC shall be calculated.
first point of contact on the front structl
of the vehicle shall be recorded. Recorf
of testresults shall be in accordance V|
ISO 6487:2002.

3.4. Splitting of headform test zones

3.4.1. The manufacturer shall identify
zones of the bonnet top where the
must notexceed 1,000 (HIC1000 zone)

1,700 (HIC1700 zone) (see Figure 3).
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Figure 3: Example of marking of HIC1000Q
zone and HIC1700 zone
[F2S5HRER]

3.4.2. Marking of the "bonnet top" impd
area as well as "HIC1000 zone" ¢
"HIC1700 zone" will be based on
drawing supplied by the manufactu
when viewed from &orizontal plane abo
the vehicle that is parallel to the vehi
horizontal zero plane. Aufficient numbe
of x and y coerdinates shall be supplied
the manufacturer to mankp the areas (
the actual vehicle while considering
vehicle outer contour in the z direction.

3.4.3. The areas of "HIC1000 zone"
"HIC1700 zone" ray consist of sever
parts, withthe number of these parts
being limited. The determination of t
impacted zone islone by the first conta|
point of the headform with the "bon
top".

3.4.4. The calculation of the surface of

impact area as well as the surface areas of

"HIC1000 zone" and "HIC1700 zone" sk

be done on the basis of a projected bo

nnet

) o
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when viewed from a horizontal pla
parallel to the horizontal zero plane ab
the vehicle, on the basis of the draw
data supplied by the manufacturer.

3.5. Impact test points - Particula
specifications

Notwithstanding the provisions of paragra|
4.2. and 5.2. below, if a number of test
positions have been selected in orde
potential to cause injury and the test area
remaining is too smalbtselect another te
position while maintaining the minimum
spacing between tests, then less than
tests for each impactor may be perforn
The positions tested by the laborato
shall be indicated in the test rep
However, the technical servieeonductin
the tests shall perform as many test
necessary tguarantee the compliance
the vehicle with the head injury crite
(HIC) limit valuesof 1000 for the HIC100
zone and 1700 for the HIC1700 zg
especially in the points near to the deng

between the two types of zones.

Annex 5

A HIC—=+t00&E&RZ @ -

8.3.5 B XA — AR T

25 842K 8522 B 2w > i
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N 0 LA B AR IRER & 3R K M &
REE RS E o Al AR
BHATZ AR BT DA R 2 K
Bt BB LN RERIR S o A
AR AT L B R 2 KB > UFEAR
B ABEALGELEHHCO) K
Bl HC—000BRAEMEA
—000 HC —+00E®RAE
EAHE—€00 > AHZAELRHBER
EBE R 2 E o

48




HIEN %

},?‘ml\

BATR NERGEXER

¥R B MR AR

4. Child headform - Specific test procedur
4.1. Tests shall be made to the front struc
within the boundaries as defined
paragrapl.13. For tests on the rear are
the bonnet top, the headform impacsball
not contact the windscreen or pllar

before impacting the bonnet top.

4.2. A minimum of nine tests shall be car
out with the child headform impactor, th
tests each to the middle and the outer tf
of the child/small adult bonnet top t
areas,at positions judged to be the m
likely to cause injury.

Tests shall be to different types of struct
where these vary throughout the area t
assessed and at positions judged to b
most likely to cause injury.

4.3. The selected test ptan for the
child/small adult headform impactor skh
be at the time of first contact:

(a) A minimum of 165 mm apart, and

(b) A minimum of 82.5 mm inside tk
defined side reference lines, and;

(c) Forward of the WAD1700 line or

11°J

[ee

D be

minimum of 82.5 mm forwardof the

8.4 R EEIMA — AR RKEFR T
8.4.1 e f£ 212 AR SE N X AT 7 &

M AT R o W3] K TA MR K

B3R AR 0 AR 5] ¥ B TR

2 AT SEIBA T A 4 B R M S AT B

JE I 3E R A AX A o

8.4.2 J&E LA 57, 57 A0 45 A Mo B B AT

E D RARAS - RS A ELNE

BRAFEZRIRBRERZ FHA

MIMINE =52 — 35 ERE TR

DA R - B BAT = R

JE AT 3 BAR T B A & B A

2 HMBRE TR BRGME -
#4718 3] 3K -

8.4.3 8 RyLAFRT > 57 &/ NA Ay AFEIR
AR 55 2 3% R JE
(QMEEVP—XNENE B

by F 2 EGUNE DN« BN
%8

(> WAD —+ 0 Q124 Kb prir &
2 EBRRATS 0 RINFEEBH S
ERZAFTEVIAN" - BNE B
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bonnet rear reference line, whichever
most forward at the point of measurem
and

(d) Rearward of the WAD1000 line, or
minimum of 82.5 mm rearward of t
bonnet leading edge reference |
whichever is most rearward at the poin
measurement.

These minimum distances are to be set w
flexible tape held tautly along the oy
surface of the vehicle.

4.4. No impact point shall be located so

the impactor will impact the test area with a

glancing blow resulting in a more sev
second impact outside the test area.

4.5. The point of first contact of the headfc
impactor shall be within a +/40 mm
tolerance to the selected impact point.

4.6. The headform velocity at the time
impact shall be 9.7 +/- 0.2 m/s.

4.7. The direction of impacshall be in th
longitudinal vertical plane of the vehicle
be tested at an angle of 50 2/deg. to th

horizontal. The direction of impact of te

to the front structure shall be downw

RMEEPRAASZEREE > B
(dy» WAD — 0 0 Q424 R FRA T

ZEBERE N - RN EEAE S

EBBEFEDNC « BN S R

FEPRAEB I EREE -
b IE R AR B s B RN S
BRI R MR o

8.4.4 % 7% 2 fir B % 4y B T S AB 1575
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8.4.5 37 [ 4% A 187 82 % B R 4R AR 2L gL
BB BLMZNEZRNEE—Q
N LA o
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e tEBQ - =nRIF-
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EE@MN  AAEHRAAKTEF B AR
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A B2 SRR S BT R
WELG -
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and rearward.

Annex 5

5. Adult headform specific test procedure

5.1. Tests shall be made to the front strug
within the boundaries as defined
paragraph2.1. For tests at the rear of
bonnet top, the headform impactor shall
contact the windscreen or pilar beforg
impacting the bonnet top.

5.2. A minimum of nine tests shall be carr
out with the adult headform impactor, th
tests each to the middle and the outer tk
of the adult bonnet top test areas
positionsjudged to be the most likely
cause injury.

Tests shall be to different types sifucture
where these vary throughout the area t
assessed and at positions judged to b
most likely to cause injury.

5.3. Selected impact points on the bonne
the adult headform impactor shall be, at
time of first contact:

(a) A minimum of 165 mm apart, and

(b) A minimum of 82.5 mm inside t

ree

D be

the

defined side reference lines, and;

8.5 MASHSMET — EE BN T
8.5.1 5 2.1 7 4618 P9 2 AT 7 4 14
HATRI - HRI K EAL B S E
B2 R AEAEE I EETAEZ
AT » 58 SR 4 7 1o 4 % R B 92 AT 45 R
B3 K, A AE AT o
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2D R - st H AT E
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23N EREFTHRHIEX

B EAT = R o

S
|

JE AT 3 BB 346 & B0 &R B A &
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(c) Forward of the WAD2100 line or
minimum of 82.5 mm forward of tk
bonnet rear reference line, whichever
most forward at the point of measurem
and

(d) Reaward of the WAD1700 line, or
minimum of 82.5 mm rearward of t
bonnet leading edge reference |
whichever is most rearward at the poin
measurement.

These minimum distances are to be set w
flexible tape held tautly along the oy
surface of the vehicle.

5.4. No impact point shall be located so

the impactor will impact the test area with a

glancing blow resulting in a more sev
second impact outside the test area.
5.5. The point of first contact of the headf
impactor shall be within a 0 mm
tolerance to the selected impact point.
5.6. The headform velocity at the time
impact shall be 9.7 +/- 0.2 m/s.
5.7. The direction of impact shall be in

longitudinal vertical plane of the vehicle

be tested at an angle of 65 +/- 2 dmgthe

%ﬁzmﬁéyA; &

ME ST TRAR T Z EREH > B
(dpp> WAD —+ 0 O AR & K3 P A

2 EBERET 0 RN FEAEK S

2RI BFIEIA=S - BNE R

RMEEPBRAEL I X FREH -
LR AR AR B X SRS E
BRI R MR o

854w 2 8E i B RJE &@%
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horizontal. The direction of impact of te
to the front structure shall be downw

and rearward.

AT 7 4 M 2 R 16 4 ) R A T R
B o

Annex 6

Certification of the impactor

1. Lower legform impactor certification

1.1. The certified impactor may be used f
maximum of 20 impacts befo
re-certification.

With each test new plasticalldeformabile
knee elements shall be used. The impa
shall also be reertified if more than or
year has elapsed since the prev
certification, if any impactor transdug
output, in any impact, has exceeded
specified CAC or has reached
mechaital limits of the leg impactc
deformation capability.

1.2. Static tests

1.2.1. For both tests specified in paragrg
1.2.2. and 1.2.3. below, the impactor s
have the intended orientation about
longitudinal axis, for the correct operat

of its knee joint, with a tolerance of 2

Actor

ous

the

deg.

9. ¥ XX AEERE
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B SR E AT AERE o

9.1.2 FrE Xk
9.1.2.13uT 9.1.2.2 % 9.1.2.3 % K8k
B > A sE bR AR 3R B B E FEAE B 0 £
Bt B S R H N R Y B
A (NEEBF )

) REER R BT > At R R 2 45
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The stabilized temperature of the impa

during certification shall be 20 deg. +;

deg. C.

The CAC response values, as defined in
6487:2002 shall be 50 deg. for the k
bending angle and 500 N for the apd
force when the impactor is loaded
bending in accordance with paragra
1.2.4., and 10 mm for the shear
displacement and 1@&N for the applie
force when the impactor is loaded
shearing in accordance witlparagrap
1.2.5. For both tests low-pafiltering at al
appropriate frequency ispermitted, tq
remove higher frequency noise with
significantly affecting themeasurement
the response of the impactor.

1.2.2. When the impactor is loaded
bending in accordance with paragr
1.2.4. below, theapplied force/bendin
angle response shall be within the lin
shown in Figure 1. Alsathe energy take
to generate 15.0 deg. of bending shal
100 +/- 7 J.

nee

1.2.3. When the impactor is loaded

& B8 ISO 6487:2002¢ & % CAC %

Jef MRS AR AR O -

R BB 9.1.2.408, & 4 dh B P ok T 15 B

RN AR QQFH - BRE

9.1.2.58, % 3] v B PR b Aw B RN

BR2UMMBEAE— 0N NE > WA

By — O F 440 - b= A KB

F oo BT RS IR > N HEER

B BEEEALEEAE Y

T B A AR R ARGR IR K

9.1.2. 24 #FEn b 4 35 s hu 9.1.2.450 &
Z G AW NG AEZE
LB — X RAIGEN - B
CHAE—REMEZETRL—
OOFE&ELEH-

9.1.2.3 558 % B3 hv 9.1.2.58L €
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shearing in accordance with paragr
1.2.5. below, theapplied force/shearir
displacement response shall be within
limits shown in Figure 2.

1.2.4. The impactor, without foam cover
and skin, shall be mounted with the ti
firmly clamped to a fixed horizont
surface and a metal tube connected Ifjr
to the femur, ashown in Figure 3. TH
rotational axis of the impactor knee |G
shall be vertical. Tavoid friction errors
no support shall be provided to the fe
section or the metal tubelThe bendin
moment applied at the centre of the K
joint, due to the mass of the metalbe an
other components (excluding the legf
itself), shall not exceed 25 Nm.

A horizontal normal force shall be appliec

m

the metal tube at a distance of 2.0 +/- 0.01

m from the centre of the knee joint and
resulting angle of knee deflection shall
recorded. The load shall be increased
rate between 1.0 and 10 deg. /s until

angleof deflection of the knee is in exc

of 22 deg. Brief excursions from thg

be

Z Ay & REF > AT IR E
ERABR QO XMRHISEEN -

0.1.2.4 & ifth A K % A Sk &k 2 45

BT E R R R AR RER

FE A AE—ERZATEE  Ld

BEREEEHAMRE > dof = —

P w o B thr 52 2 M 30 B B X pe 9%

WEAFEE - HTE GBI FX
ME O FERMBE X ELR T LR
¥ oRBABERAIMMIE(CEELIE
BRI AR G)Z T F 0 Mk
G P2 Eeh R EATE =
BFHEK o

P EERRI MG P = - QI &
00— REZABEAKTF
2 EdmN > BREBITZ A
(Angle of knee deflectior) LA — « ()
E—QE/FZtefh3ima R A
B md A AR = = Ak o 35 4E
F F %) & (Hand-pump) 8] 7t 2 £k 4
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limits due, for instance, to the use of
hand-pump shall be permitted.

The energy is calculated by integrating
force with respect to the bending anglé
radians, and multiplying by the lever len
of 2.0 +/- 0.01 m.

1.2.5. The impactor, without foam cover
and skin, shall be mounted with theiai
firmly clamped to a fixed horizont
surface and a metal tube connected fif
to the femur andestrained at 2.0 m frg
the centre of the knee joint, as showi
Figure 4.

A horizontal normal force shall be appliec
the femur at a distance of 50 mm from
centre of the knee joint and the resul
knee shearing displacement shall
recorded.The load shall be increased g
rate between 0.1 and 20 mm/s until
shearing displacement of the knee is
excess of 7.0 mm or the load is in exces
6.0 kN. Briefexcursions from these lim
due, for instance, to the use of a hauoeRp
shall be permitted.

2 in

=)

the

1.3. Dynamic tests

ank
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1.3.1. Calibration

1.3.1.1. The foam flesh for the test impa
shall be stored for a period of at least
hours in a controlid storage area with
stabilized humidity of 35 +/10 per cer

and a stabilized temperature of 20 2

deg. C prior to impactor removal f{
calibration. The testmpactor itself sha
have a temperature of 20 2-deg. C at th
time of impact. The tempature tolerance
for the test impactor shall apply at
relative humidity of 40 +/30 per cent afte
a soak period of at least four hours prig
their application in a test.

1.3.1.2. The test facility used for {
calibration test shall have a stalsiik
humidity of 40 +/- 30per cent and
stabilized temperature of 20 +4 deg. C
during calibration.

1.3.1.3. Each calibration shall be complg
within two hours of when the impactor
be calibrated is removed from t
controlled storage area.

1.3.1.4. The relative humidity an

temperature of the calibration area sha

9.1.3.1 K .iE

9.1.3.1.1 £ B 7 8% 25 44 BROA A ARIE 2
Al 0 AFEn b B B 2 AR WAL P B
GRS EBREBANZ =R E —
O RBEREHRK-—Q0F&-_HEX
PEHGFRE BN E D v o AR
B FrEnfei i S R 58 K E A K
—QFEB-FK - HERHBEAGE
BENrEZBANE VS EHRE
AR AIZBIAAHEEZEG 2w 0
E£8=0-°

9.1.3.1. 242 L B42 P - RER 6 JEAR
HETREERZWOEE=( >
BfegmEHRRK—0FgmE

9.1.3.1.3 Fphn iy 25 4 E A7 A & 5K
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measured at théime of calibration an
recorded in the calibration report.

1.3.2. Requirements

1.3.2.1. When the impactor is impacted [
linearly guided certification impactor,
specifiedin paragraph 1.3.3., the maxim
upper tibia acceleration shall be not
than 120 gand not more than 250 g. T
maximum bending angle shall be not
than 6.2 degand not more than 8.2 d¢
The maximum shearing displacement s
be not less thaB.5 mm and not more th
6.0 mm.

For all these values, the readings used
be from the initial impact with th
certification impactor and not from t
arresting phase. Any system used to a
the impactor or certification impactor sh
be so aranged that the arresting phase
not overlap in time with the initial impac
The arresting system shall not cause
transducer outputs to exceed the sped
CAC.

1.3.2.2. The instrumentation response V|

CFC, as defined in ISO 6487:2002, st

e

the

&

9.132%%K
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i LT NS IO /L sy s
B PREFX R AR ER
Bt —=09 BREARB=F(
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180 forall transducers. The CAC respo
values, as defined in ISO 6487:2002, S
be 50 degfor the knee bending angle,
mm for the shearing displacement and
g for theacceleration. This does not requ
that the impactor itself be able to sigally
bend and shear to these angles ¢
displacements.

1.3.3. Test procedure
1.3.3.1. The impactor, including fog
covering and skin, shall be suspen
horizontally by three wire ropes of 1.5 /-
0.2 mm diameter and of 2000 n
minimum length, as showim Figure 5. |
shall be suspended with its longitudi
axis horizontal, with a tolerance of @/5
deg., and perpendicular to the directior
the certification impactor motionyith al
tolerance of +2 deg. The impactor sh
have the intended orientation about| its
longitudinal axis, for the correct operat

of its knee joint, with a tolerance of 2

deg. The impactor must meet t

requirements of paragraph 1.1., with

attachmentbracket(s) for the wire rop

AR CFCEA—NQ -
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fitted.

1.3.3.2. The certification impé&ar shall hav
a mass of 9.0 +/-0.05 kg, this mag
includes thosepropulsion and guidan
components which are effectively part
the impactor during impact. The
dimensions of the face of the certificat
impactor shall be as specified higure 6
The face of the certification impactor sh
be made of aluminium, with amuter
surface finish of better than 2
micrometers.

The guidance system shall be fitted with

friction guides, insensitive to off-axi

loading, that allow the impactor to mg
only in the specified direction of impa
when in contact with the vehicle. T
guides shall prevent motion in otk
directions including rotation about an
axis.
1.3.3.3. The impactor shall be certified v
previously unused foam.
1.3.3.4. The impactor foanshall not b

excessively handled or deformed bef

during or after fitting.
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1.3.3.5. The certification impactor shall
propelled horizontally at a velocity of 7
+/- 0.1 m/s into the stationary impactor
shown in Figure 5.The certificatior
impactor shall bepositioned so that i
centreline aligns with a position on the ti
centreline of 50 mnfrom the centre of th
knee, with tolerances of €-mm laterally
and +/-3 mm vertically.

Annex 6

2. Upper legform impactor certification

2.1. The certifiedmpactor may be used fo
maximum of 20 impacts befo
re-certification(this limit does not apply 1
propulsion or guidance components).
impactor shall also be mertified if more
than one year has elapsed since
previous certification or if anympacto
transducer output, in any impact,
exceeded the specified CAC.

2.2. Calibration

2.2.1. The foam flesh for the test impa
shall be stored for a period of at least

hours ina controlled storage area with

stabilized humidity of 35 +/- A per cen
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and a stabilized temperature of 20 2
deg. C prior to impactor removal f{
calibration. The testmpactor itself sha
have a temperature of 20 2-deg. C at th
time of impact. Theéemperature toleranc
for the test impactor shall applyt &
relative humidity of 40 +/30 per cent afte
a soak period of at least four hours prig
their application in a test.

2.2.2. The test facility used for the calibrat
test shall have a stabilized humidity of
+/- 30 per cent and a stabilized tesrgture
of 20 +/- 4 deg. C during calibration.

2.2.3. Each calibration shall be complg
within two hours of when the impactor
be calibrated is removed from t
controlled storage area.

2.2.4. The relative humidity and tempera
of the calibration aa shall be measured
the time of calibration, and recorded in
calibration report.

2.3. Requirements

2.3.1. When the impactor is propelled int

stationary cylindrical pendulum the pg

force measured in each load transdt
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shall be not less than2D kN and not mot
than 1.55kN and the difference betwe
the peak forces measured in the top
bottom loadtransducers shall not be m
than 0.10 kN. Also, the peak bend
moment measuredby the strain gaug
shall not be less than 190 Nm and notej
than 250 Nm on theentre position and n
less than 160 Nm and not more than
Nm for the outempositions. The differenc
between the upper and lower peak ben
moments shall not be more than 20 Nm
For all these values, the readings used
be from the initial impact with th
pendulumand not from the arresting pha
Any system used to arrest the impactg
pendulumshall be so arranged that
arresting phase does not overlap in t
with the initial impact. The arrestir
system shall not cme the transduc
outputs to exceed the specified CAC.
2.3.2. The instrumentation response V.
CFC, as defined in ISO 6487:2002, sha
180 forall transducers. The CAC respo

N0

values, as defined in ISO 6487:2002, S

— BB THHE LFRTFHIZE
BB MBAE RGN EEZ £
FEABBO « — 0T 448 - ¥R
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be 10 kN for the force transders an
1,000 Nm for the bending mome
measurements.

2.4. Test procedure

2.4.1. The impactor shall be mounted to
propulsion and guidance system, by
torque limiting joint. The torque limitin
joint shall be set so that the longitudi
axis of thefront member is perpendicu
to the axis of the guidance system, wit
tolerance of +/ 2 deg., with the joir
friction torque set to 675 +25 Nm. The
guidance system shalle fitted with low
friction guides that allow the impactor
move only in the specifiedlirection of
impact, when in contact with the pendull

2.4.2. The impactor mass shall be adjustg
give a mass of 12 +/0.1 kg, this mag
includes those propulsion and guidar
components which are effectively part
the impactor during impact.

2.4.3. The centre of gravity of those part
the impactor which are effectively forwe

of the torque limiting joint, including th

extra masses fitted, shall lie on

um.
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longitudinal centreline of the impacta
with a tolerance of +/-10 mm.

2.4.4. Tke impactor shall be certified w
previously unused foam.

2.4.5. The impactor foam shall not
excessively handled or deformed bef
during or after fitting.

2.4.6. The impactor with the front mem
vertical shall be propelled horizontally g
velocity of 7.1 +/- 0.1 m/s into th
stationary pendulum as shown in Figure

2.4.7. The pendulum tube shall have a 1

7.

of 3 +/- 0.03 kg, a wall thickness of 3 #/-

0.15 mmand an outside diameter of 1
mm +1 mm/4 mm. Total pendulum tul
length shall be 275 +/25 mm. The
pendulum tube shall be made from ¢
finished seamless stegmetal surfac
plating is permissible for protection frg
corrosion), with an outesurface finish g
better than 2.0 micrometer. It shall
suspended on two wire ropes of 1.5 82
mm diameter and of 2.0 m minimy

length. The surface of the pendulwhall

be clean and dry. The pendulum tube s

0.2.4.4 BT B B2 BRI IEAE
N ECES D
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be positioned so that the longitudireatis
of the cylinder is perpendicular to the fr
member (i.e. level), with a tolerance of2/-
deg., and to the direction of impag
motion, with a tolerance of 2-deg., an
with the centre of the pendulum tU
aligned with the centre of the impag
front member, with tolerances of %/mm
laterally and +/-5 mm vertically.

Annex 6

3. Child and adult headform

3.1. The certified impactors may be used
a maximum of 20 impacts befg
recertification. The impactors shall [
recertified if more than one year |
elapsed sincthe previous certification or
the transducer output, in any impabgs
exceeded the specified CAC.

3.2. Drop test

3.2.1. When the headform impactors
dropped from a height of 376 +I-mm in
accordancewith paragraph 3.3. below, t
peak resultant acceleration measureg

one triaxial (or three uniaxial

accelerometer (accelerometers) in t
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headform impactor shall be:

(a) For the child headform impactor not |
than 245 g and not more than 300 g;

(b) For the adult headform impactor not
than 225 g and not more than 275 g.

The acceleration time curve shall

uni-modal.

3.2.2. The instrumentation response va
CFC and CAC for each accelerometer g
be 1,000 Hz and 500 g respectively
defined in ISO 6487:2002.

3.2.3. The headform impactors shall ha
temperature of 20 +/2 deg. C at the tin
of impact. Thetemperature tolerances sl
apply at a relative humidity of 40 +/- 30
cent after a soak period of at least 1
hours prior to their application in a test.

3.3. Test procedure

3.3.1. The headform impactor shall
suspended from a drop rig as shown
Figure 8.

3.3.2. The headform impactor shall

ber

N

dropped from the specified height
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Fohvih=—wmAa g BAREAEB=00
g-°

(b) #7458 Ak A 58 3R 45 A 187 5% 25 R
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means that ensurmstant release onto
rigidly supported flat horizontal steel pla
over 50 mm thick andver 300 x 300 mi

surface finish of betweer®.2 and 2.

micrometers.

3.3.3. The headform impactor shall
dropped with the rear face of the impa
at the testangle specified in Annex
paragraph 4.7. for the child headfc
impactor and in Anne), paragraph 5.
for the adult headform impactor w
respect to the vertical as shownFigure 8
The suspension of the headform impal
shall be such that it does not rotalgring
the fall.

3.3.4. The drop test shall be performed t
times, with the headform impactor attq
120 deg. around its symmetrical axis a
each test.

Figure 1: Force versus angle requiremer
in static lower legform impactor bending
certification test
A2 EHAKET)

Figure 2: Force versus displacemel
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requirement in static lower legform
impactor shearing certification test

A2 HHAKET)

Figure 3: Top view of test setdp for static
lower legform impactor bending
certification test

A2 E HAKET)

Figure 4: Top view of test setdp for static
lower legform impactor shearing
certification test

A2 E HAKET)

Figure 5: Top setup*/ for dynamic lower
legform impactor certification test (side
view top diagram, view from above
bottom diagram)

A2 E HAKET)

Figure 6: Details of dynamic bwer legform
certification impactor face

A2 E HAKET)

Figure 7: Test set-up for dynamic upper
legform impactor certification test

A2 E HAKET)

Figure 8: Test setup for dynamic

headform impactor biofidelity test
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Figure 1: Bonnet leading edge reference line
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Figure 2: Bonnet rear reference line
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Figure 3: Template
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Figure 4: Marking of intersection between bonnet rar and side reference lines
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Figure 5: Corner of bumper
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Figure 6: Determination of corner reference point;intersection of the bonnet leading edge referenceé and the bonnet side reference line
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Figure 7: Impact and target point
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B: Impact point
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Figure 8: Lower Bumper Reference Line (LBRL)
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Figure 9: Side reference line

Bonnet slide

/ reference line
Fa ™

i : 1
-'-._.""- -\._'\__
iy p W
I '-,_‘
! / "\.__ '
a \
e e —_— = et \
7 =
r 7 :I'n
.'. : 1
Straight edge =T e ——4
A& | =
700 mm long = e g

53

€00

ER

*
43¢ *

R SE R

78



Figure 10: Upper Bumper Reference Line (UBRL)
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Figure 11: Wrap around distance measurement
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Annex3
Figure 1: Lower legform impactor
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Annex3

Figure 2: Upper legform impactor
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Annex3

Figure 3: Child headform impactor
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Annex3

Figure 4: Adult headform impactor
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Annex 5
Figure 1: Tolerances of angles for the lower legfon impactor at the time of the first impact
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Annex 5

Figure 2: Lower legform to bumper tests for comple¢ vehicle in normal ride attitude (left) and for cubody
mounted on supports (right)
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Annex 5

Figure 3: Example of marking of HIC1000 zone and HC1700 zone
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Annex6
Figure 1: Force versus angle requirement in statitower legform impactor bending certification test
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Annex6

Figure 2: Force versus displacement requirement igtatic lower legform impactor shearing certificatian test
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Annex6
Figure 3: Top view of test set-up for static lowetegform impactor bending certification test
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Annex6
Figure 4: Top view of test set-up for static lowetegform impactor shearing certification test
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Annex6
Figure 5: Top set-up’ for dynamic lower legform impactor certification test (side view top diagram, view from above bottordiagram)
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Annex6
Figure 6: Details of dynamic lower legform certifiation impactor face
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Annex6
Figure 7: Test set-up for dynamic upper legform impctor certification test
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Annex6
Figure 8: Test set-up for dynamic headform impactomiofidelity test
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