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Section 1
PURPOSE AND TEST PROCEDURE

This 35 mph frontal barrier impact test is part of the Composite
FY B9 Vehicle Barrier Impact Testing Program sponsored by the National Highway
Traffic Safety Administration (NHTSA) under Contract No. DTNH22-87-D-02012.
The purpose of this test was to obtain vehicle crashworthiness and occupant
restraint system performance data for an impact speed in excess of the current

30 mph requirements.

The 35 mph frontal barrier impact test was conducted in accordance
with the Office of Market Incentives (OMI) Laboratory Indicant Test Procedure.
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Section 2
SUMMARY OF TEST NUMBER MK0200

A load cell barrier consisting of 36 load cells was impacted by a
1989 Ford Probe GL 2-Door Hatchback at a velocity of 34.5 mph. The test was
performed at the Calspan Corporation Advanced Technology Center on
April 11, 1989. Pre-test and post-test photographs of the vehicle and dummies

can be found in Appendix A.

The frontal barrier impact event was documented by one real-time
camera and 15 high-speed cameras. Camera locations and other pertinent camera

information can be found in this report.

Two Part 572, 50th percentile male anthropomorphic test devices
(ATDs) were placed in the driver and right-front passenger seating positions,
according to dummy placement instructions specified in the Laboratory Indicant

Test Procedure.

Both ATDs were fully instrumented with head and chest triaxial
accelerometers and left/right femur load cells. Seat belt load cells were
also on the driver's and passenger's lap and shoulder belts to measure dummy
torso and pelvic section loading. The driver ATD_(Serial No. 1021) had been
used in two previous tests (MK0203 and MK0301) and the passenger ATD
(Serial No. 749) was also used in Test MK030l. The Injury Criteria Values
were not exceeded in these tests. Certification details, along with the

instrumentation calibration data, are found in Appendix C.

The 65 channels of data were recorded on six l4-channel FM tape
recorders. Appendix B contains the vehicle, load cell barrier and dummy

response data traces.
The driver's head struck the steering wheel rim and hub. The

driver's HIC was 969.8. The maximum chest deceleration over 3 milliseconds

was 46.3 g's and femur loads were 690.6 and 870.2 pounds.
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The right front passenger's HIC was 496.1., The maximum chest
deceleration over 3 milliseconds was 34.9 g's and femur loads were 579.3 and
187.3 pounds.
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Table 1

GENERAL TEST AND VEHICLE DATA

VEHICLE YEAR/MAKE/MODEL/BODY STYLE: 1989 Ford Probe GL 2-Door Hatchback

NHTSA NO.: MK0200 VIN.: 1ZVBT20CXK5238639
BODY COLOR:  Silver DATE OF MANUFACTURE: February 3, 1989
Engine: 4 c¢ylinders; - C.1.D.; 2.2 Liters; - cc

X Gasy - Diesel; - Turbocharged
- Longitudinal; X Transverse

Transmission: S Speed X Manual; - Automatic; X Overdrive
Final Drive: X Front Wheelj -  Rear Wheel; - Four Wheel
Date Received: 3/30/89 Odometer Reading: 062.5

-~ A/C; X P/S; X P/B; - P/wdo.; - Tilt Wheel

~ P/seats; - Cruise Control

Type of Occupant Restraint: 3-point continuous belt system

DATA RECORDED FROM VEHICLE'S TIRE PLACARD:

Tire Pressure (at capacity): Front 32 psi, Rear _ 26 psi

Recommended Tire Size: P185/70R14

Recommended Cold Tire Pressure: Front 32 psi, Rear 26 psi

P185/70R14
Tires on Vehicle: Invicta GL 3 Manufacturer: Goodyear

Number of Occupants: 2 Front; 2 Rear; = 3rd Seat; 4 TOTAL

Type of Front Seats: X Bucket; - Bench; - Split Bench

Type of Front Seat Back: - Fixed; X Adj. With X Lever - Rot. Knob

Vehicle Capacity Weight (VCW) = 680 1bs. (A)
No. of Occupants x 150 lbs., = 600 1bs. (B)
Rated Cargo and Luggage
Weight (RCLW) A-B = 80 lbs.
GVWR 3580 1bs. GAWR: Front 2095 1bs. Rear 1740 1bs.
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Table 1
GENERAL TEST AND VEHICLE PARAMETER DATA (cont'd)

WEIGHT OF TEST VEHICLE AS RECEIVED FROM DEALER (WITH MAXIMUM FLUIDS) = UDW:

Right Front = 840 1bs. Right Rear = 480 1bs.
Left Front = 810 lbs. Left Rear = 520 1bs.
TOTAL FRONT WEIGHT = 1650 lbs. (__ 62 2 of Total Vehicle Weight)
TOTAL REAR WEIGHT = 1000 1bs. (__38 2 of Total Vehicle Weight)

TOTAL DELIVERY WEIGHT = 2650 1bs.

CALCULATION FOR TARGET TEST WEIGHT:
UDW = Unloaded Delivered Weight ( 2650 1bs.)
VCW = Vehicle Capacity Weight ( 680 1bs.)

DSC = Designated Seating Capacity (_& )
RCLW = VCW - 150 (pSC) = 80 1bs.

Target Test Weight = UDW + RCLW + (2 dummies x 164 1bs./dummy)
Target Test Weight = 3058 1bs.

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 82 POUNDS CARGO:

Right Front = 890 1bs. Right Rear = 630 1bs.
Left Front = 910  1bs. Left Rear = 63C 1bs.
TOTAL FRONT WEIGHT = 1800 1bs. (59 % of Total Vehicle Weight)

TOTAL REAR WEIGHT = 1260 lbs. (__41 % of Total Vehicle Weight)
TOTAL TEST WEIGHT = _ 3060 lbs.

Weight of ballast secured in vehicle trunk area = O 1bs.

VEHICLE ATTITUDE (all dimensions in inches):
Delivered Attitude: RF 26.7" LF 26.7" RR 26.1" LR 26.1"

Test Attitude: RF 26.0" LF 26.2" BRR 24.3" LR 24.3"
‘ Wheel Base: _99.5 in.; C.G. = 40.9 in. rearward of front wheel C/L
Remarks:
2-4 7731-7



Table 1
GENERAL TEST AND VEHICLE PARAMETER DATA (cont‘'d)

POST-IMPACT DATA:

Type of Test: Frontal Barrier Impact Angle: 0 o
Date of Test: 4/11/89 Time of Test: 12:30

Ambient Temperature: 33 OF at impact area
Temperature in Occupant Compartment: 68 OF.
Windshield Molding Temperature: 68 oF.

Required Impact Velocity Range: 34.5 to 35.5 mph

Impact Velocity: primary = 34.5 mwph, secondary = 34.6 mph
Distance From Front Bumper to Barrier Face When Entering Speed Trap: 52

inches; Exiting Speed Trap: 12 inches

VEHICLE REBOUND AND CRUSH (inches):

Vehicle Length: Pre-test = R 173.7 ¢y, _177.0 L _174.5
Post-test = R 155.2 ¢y, _155.5 L 156.3
Crush = R 18.5 ¢y, 21,5 L 18.2

Distance from front of test vehicle to point of impact:

R 16.2 in. Cc/L 16.7 in. L 16.7 in.

VISIBLE DUMMY CONTACT POINTS:

Driver Passenger
Head Steering rim and hub No Contact
Chest Lower steering rim No Contact
Abdomen No Contact No Contact
Left Knee Dash Panel Dash Panel
Right Knee Dash Panel Dash Panel
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Table 1
GENERAL TEST ARD VEHICLE PARAMETER DATA (cont'd)

Front
Left Right
Door Opening Operable Operable
Front

Seat Movement Left Right

Seat Back Failure None None

Seat Shift (in.) None None
Glazing Damage
Backlight/Windshield Windshield remained intact.
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II.

Section 3
OM]1 FINAL DATA

Occupant and Vehicle Information

OMI DATA

1. Dummy Injury Criteria Data Summary

2. Dummy Positioning Data

3. Seat Belt Positioning Data

4. Seat Belt Performance Assessment Data
5. Driver Dummy to Steering Column Dimensions
6. Camera Locations

7. Vehicle Target Locations

OVR DATA

1. Load Cell Barrier Data

2. Vehicle Accelerometer Data

3. Test Vehicle Measurements
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Table 2

DUMMY INJURY CRITERIA VALUES

MAXIMUM ACCELERATION ("G")
HEAD CHEST
X Y z R X Y z R*
DUMMY (1) -103 ) a1l 62 lizzd -sof -13] -8 l4e.3
DUMMY (2) =22 124 58 | 59.4 -36}) 14)]-12 |34.9
buMMY (3)
DUMMY (4)
MAXIMUM FORCE - FEMUR LOAD (LBS)
LEFT FEMUR RIGHT FEMUR
DUMMY (1) 690.6 8702
DUMMY (2) 579.3 187.3
DUMMY (3)
DUMMY (4)
MAXIMUM FORCE - SEAT BELT LOADS (LBS)
SHOULDER STRAP LAP STRAP LAP STRAP
UPPER BELT LOAD | RIGHT BELT LOAD | LEFT BELT LOAD |
DUMMY (1) 1792.1 - 8011
DUMMY (2) 1962.8 945.6 -
DUMMY (3)
DUMMY (&)
HEAD INJURY CRITERIA%*
36 millisecond max. AVE. ACC. (g)
HIC ty (SEC) | t, (SEC) t) T0 t,
puMMy (1) 969.8 . 07177 09292 13.2
DUMMY (2) 496,1 .06855 10455 45,3
DUMMY (3)
DUMMY (4)
*DEFINED AS EXCEEDING 0.003 SEC. DURATION
#*AS DEFINED IN FMVSS NO, 208
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Figure 1

PART 572 DUMMY IN-VEHICLE POSITION

TEST NO.: MK0200 VEHICLE: 1989 Ford Probe 2-Door Hatchback

SEAT TYPE: ADJUSTER TYPE: BUCKET SEAT BACK TYPE:
Bench X Manual Fixed
X Bucket Power . X Adjustable Reclining

Split Bench

DRIVER DUMMY
MEASUREMENT
_LOCATION _
A - Head Target
B - Knee Joint
C - Approximate
'H' Point
D - Sill to
Reference
Point
A= 29 g 1in. 36 Degrees A= 22.6 in, 35 Degrees
B = 33.5  in. 98 Degrees B = 33,6 in. 97 Degrees
C= 19.8 1in. 120 Degrees cC= 20.3 in. 116  Degrees
D= 15,7 1in. D= i5.7 in.
8 - it
NN :
1 i 1
LEFT RIGHT
FRONT FRONT
DOOR TOP VIEW DOOR
DUMMY ID
1021 749
A = Left Door to Driver Centerline 12.3 in.
B = Left Door to Center Passenger Centerline - in,
c - Left Door to Right Passenger Centerline 39.4 inm,
D = Left Door to Right Door 51.8 1im,
E, F = Window Glass Height (Right and Left Must Be Equal) 10.0 in.
3-3 7731-7




KD

Figure 2
OCCUPART CLEARARCE DIMENSIONS
DRIVER PASSENGER
HH 12,1 12,1
HW 17.0 17.1
CD 20.9 22.6
Cs 14.4 -
KDL 5.7 6.2
KDR 6.1 5.8
SA 21.0° 21.0°
TA 22,0° 23.0°
HH = Head to Windshield Header L-
HW = Head to Windshield
CD = Chest to Dash
] = Chest to Steering Wheel
KD(L/R)= Enee to Dash (Left/Right)
SA = Seat Back Angle
TA = Torso Angle
HA = Head Target to "A" Pillar
HR = Head to Side Roof
HS = Head to Side Window
AD = Arm to Door HEAD
HD = Hip to Door
KK = Knee to Knee
HA
“AY PILLAR/b
DRIVER PASSENGER
HR 5.5 5.4
HS 9.1 9.2
AD 4.9 4.4
HD 7.3 7.3
KK 9.2 7.2
HA 16.4 16.0

3-4
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Figure 3

SEAT BELT POSITIONING DATA

- DUMMY'S CENTERLINE

‘D’ RING

— SHOULDER BELT PORTION

(D
AP BELT PORTION
S/
PBU PBL ' - 1/8" THICK ALUM. PLATE
MALE BLADE
O ~—EMERGENCY LOCKING
RETRACTOR
\
A
BUCKLE ASSY. REEL
INBOARD ANCHORAGE OUTBOARD ANCHORAGE
I
FLOORPAN
FRONT VIEW CE DRIVER DUMMY
DRIVER DUMMY PASSENGER DUMMY
(inches) (inches)
PBU -- Top surface of alum. plate to pelt
upper edge 14.0 13.8
PBL -- Top surface of alum. plate to
belt lower edge 10.7 10.5
LAP BELT TENSION .
2.0 1b 2.0 1bs
SHOULDER BELT TENSION - -
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Table 3

SEAT BELT PERFORMANCE ASSESSMENT TEST DATA

BELT LENGTH DATA:

Belt length from trim panel exit
to bolt hole anchor point for
continuous webbing systems.

Shoulder belt length as measured
on part 572 Dummy

Lap belt length as measured on
Part 572 Dummy.

BELT SPOOL-OFF DATA:

As determined by film analysis.

As determined mechanically.

BELT STRETCH DATA:

Measured electronically between
shoulder belt load cell and the "D" ring.

Measured mechanically

Driver Passenger
77.3" 77.5"
37.3" 37.5"
34,0" 34.0"
l.5" 1.5"
1,0" 1.5"
0.9 in/ft 0.3 in/ft
0.0" 0.0"
7731-7
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Figure 4
DRIVER DUMMY TO STEERING COLUMN/WHEEL ASSY. REFERENCE DIMERSIORS

-
Y
X SCA
LEFT SIDE VIEW
MEASUREMENTS
NR -- Distance from tip of dummy's nose to 17.4 Inches
Top Rear surface of steering wheel rim
NH -- Distance from tip of dummy's nose to 18.2 Inches
center of steering column hub
SCA -- Angle of steering column relative to 20 Degrees
the horizontal X axis
SWA -- Angle of steering wheel relative to Degrees
the horizontal X axis -70
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Pigure 5

CAMERA POSITIONS FOR FRORTAL IMPACTS

NOTE: Camera Information Shown on Table &

‘FIXED COLLISION BARRIER

11
ygm— "
7P .
Y '
- e B 10
X g

#5 and #6 y ™ TEST VEHICLE | o S L
#7A ™~ #12

/CONCRETE TEST PAD

MONORAIL &
TOW CABLE

\/ TOP VIEW ly
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Pigure 6

VEHICLE TARGET LOCATIORS

P — -~ N >
o 1
[
! 20.3
\
J ! !
- - - ci
':“ | 13.3 | f
= l } l 20.3
v 1 ;
L ;__LL), C H
- 88.6 36.0
$66 5.0
556
o 5.0
= .
= 53.3 =™
+ +
< 32. 7% 32,5
— 55 =t -—
;] \
6.0 fe— | &=
[ |
+ .
|$! &
b.6 ——tm i-_zz.z.-un- 32.4
2.4 ST 37.0 ™ 55.2 >
REF.
(DIMENSIONS IN INCHES)
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Figure 7

LOAD CELL LOCATIONRS OR FIXED BARRIER

36 Load Cells

4 Rows

9 Columns

6 Groupings (6 cells/group) FIXED BARRIER

CENTER UNE\ /EXTENSION ASSEMBLY

PLYWOOD FACE ON
STEEL FRAME ! 18"

‘\\GROUNDSURFACE

2.6 FRONT VIEW

6 GROUPS OF 6 LOAD CELLS EACH

Group 4 Group 5 Group 6
Cl thru D3 C4 thru D6 C7 thru D9
Group 1 Group 2 Group 3
Al thru B3 A4 thru B6 A7 thru B9

The following data is presented in Appendix B:
(1) Data from 36 individual load cells

(2) Total or Sum of 36 individual load cells
(3) Data from 6 Groupings shown above (6 cells/group)
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Figure 8

VEHICLE ACCELEROMETER LOCATIONS

TOP VIEW
—_—
B e R
15.5
} " :
—B&- - -
15.5
0 o
=
—_—
109.5 >
ACCELEROMETER | DIRECTION
NUMBER* ACCELEROMETER LOCATION X Y Z
1 Left Rear Seat Crossmember X
2 Right Rear Seat Crossmember X
3 Top of Engine X
4 Bottom of Engine X
5 Right Disc Brake Caliper X
6 Instrument Panel X
7 Left Disc Brake Caliper X

*The accelerometer pack number can be correlated with the vehicle response data
traces found in Appendix B.
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Figure 9
TEST VEBICLE MEASUREMERTS

REAR DATUM REFERENCE

TO EDGE OF DOOR
-(EVEN NUMBER FOR
RIGHT SIDE AND
ODD NUMBER FOR
LEFTSIDE)

LENGTH OF
ENGINE BLOCK

TO TRAILING EDGE
BEHIND DOOR
(RIGHT/LEFT SIDE)

TO LEADING EDGE

IN FRONT OF DOOR
{RIGHT/LEFT SIDE)

X19,20
{RIGHT/LEFT SIDE)

TO HEADLINER

CENTER OF \X18 @
STEERING 8 _ !
0

COLUMN — ==,
[y "\. v a‘l 1 l“'
X17 — = T T? —
70 ‘A’ POST &‘ I e 'k/
V227 benadd g

X12,13 REAR DATUM
REFERENCE AT
CENTER OF REAR

BUMPER

TO BOTTOM OF

‘A’ POST

{RIGHT/LEFT SIDE)

TO FIREWALL (RIGHT/LEFT SIDE)

X14,16

X16
TO STEERING COLUMN
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Appendix A

PHOTOGRAPHS

Al 7731-7



ME1A INO¥A 1SAl-3¥g 1-¥ 2andig




MEIA IN(EE LSIL-1S04 -V @and1ig

_}

731

,,
1

e



MFIA RAIS 1491 1SBL-¥E4 ¢-v 2and1g

ﬂ.ilil.-‘llllliil.l.




MAIA BQIS IIAFT I5E1-1504 4-V =2andig

FEEE

NV

ﬁ@i - l;i l,.ﬂ! - %@wgﬁéigﬁ t@&&. ww e

= Ms..u,....". e e
R e



#9IA 9015 IBOTH ISUI-FEd ¢-¥ #InB13

.-l-i-..% P e EE




MIIA FOIS IHOTH IS31-1804 9o-¥ =In8ig

I3




ME1s HEIEVND-FAEHL ISOEE IHDIW 1S9l-FE4 -V 2anfig

3=7

R o




HETA BAIEVOD-FHEHI IRC¥A IBDIE IS3I-1804 @~V sandig




MIIA ¥ILEVOD-EFEEL BVEN IJ¥T LSIL-FEd 6V 2ndid

11-17




MIIA HHLEVAD-FE¥HL ¥VHEE I1ITT IS3L-1S0d Q1-V *and1g




AFIA CTETHSONIM 1SHI-FN4 11—V =an813

AR R

WAL




BUTA CTITHSEIIM LSYLI-ISO4 Z7-V 2anB1a

e
e

i
g
i
ot
i
i

L




B B B B B BN D B B B B B B T T B e e
META INTHISVIROD ANTIONT IS3L-H84 £1-¥ 23ndig

i-7

i




HYTA INEWIBEVAROD ENTONE ISHI-1S04 1<y sandig




MEIA 4VD THNI LgEI-TEd ci-V =3ndig

1131-7




MEIA AOOYHHEGHD INOEE 1g3l-T8d 91-¥ =2in81g




ME1A AOQOHMIONN INOHJ 189I-1804 £1-V 2and1j

F3l=7

I




MATA ACOUEEAHN FO1S-INOE4 1S531-THd g1-V =2an313

B

i

Bl

07 0UW - Y5 ALH

o) EAe N 4
10 13044 GMD4 LS




Il .- N .
META AGOSHIGNE FO1S-1NO¥A LSEL

~I1804 #1-V =23Ind13

S
S

i i,
._?:&,mi%\.mfﬁ
e T

A




RITA LOOTEHAND BVEE ISH1-TE4 f7-Y 2Indig




MEIA AGOEHIONN WVER 1SII-I1S04 12—V 2andig

Fadl=




MAIA NO11IS04 BEATHC ISEi-384 g7~y sanfig

-




KIIA ROI1I€04 ¥EAIRA ISIL-1504 £Z-¥ @and1d




M3TA NOILISOd WHONASSVd 1Sdl-F8d vZ-V =2Ind1a




MIIA MOIIISOd ¥EONISSVd LSHL-IS04 Sz-V 2andty




MATA MOTHIINT GNV HHATHG 1831-F¥d 9Z-V 230813




MEIA HOTHZINI NV HEATSO I$E1-1S0d [fg-V =23and1)




MI1A BOTHHLINT ONV WEONMHESSVA 183i-984 g7-v =2an¥ig

i e st e
e

A L=3




MAIA BOTHIIR] NV ¥EONASSVA LSALl-1S04 67-v 23andig




Appendix B
VEHICLE, LOAD CELL BARRIER AND DUMMY RESPONSE DATA

B-1 7731-7



VERICLE DATA

TEST NO.

MK0200

B-2

FILTER CHANNEL CLASS

60

7731-7




IISITN

INIL m
‘88 "@GT @@z as1 "aat "ag 8 "as- N
eat-
p9-
£ 93- R
i)
4"""!\ -h
8z
g3
| 1 1 ps; aal
5.9 (X)T8 NOYd 20%¥ /3 13INNUHD
882 =S3I335 2838 =NN¥



7731-7

J3SITIH Il
80 - 852 @62 "@s1 "aal ‘8s '8 @S-
al-
l\
8
el T
s8]
6e
Z/
/l 2t
_ 2P
HdW ALIJ013n 1 T3INHUHI
(X)1# TIO0V B82 =S3IY¥3S <288 =NNYy




JISITTIN NIl

‘88g - "@S¢ '86¢e ‘@St 881 as 9 ‘88~
el-
o Iy &
o
a1
T
l//
I a2
Illlll
/.l
- 6L
ov
SIHINI INIW3JUISIA 2 T13INNYHI

(X)T4# 1300V 982 =S3I435 288 =HNY

7731-7

B-5




. A3SITIIN INIL

peE  "Bgz ‘aaz ‘@Sl ‘aal "% ‘8 ‘ag-
pal-
a9-
8-

‘-( o
ez
ga
| 1 a1
5.9 (Xo2¥ N84 298 82 13NNGHT

882 =G63I438 288 =NNy

7731-7

B-6




) JISINTIN . INIL
eeL - "@se ‘eec @St eal as '8 ‘8§~
er-
— llllllnullllllllllllll\l %)
ol
r a2
/ Bz
1 __ _l16b
HdW ALIJ0T3N £ T3INNYHI
(X)z# TI0V 082 =S5S3Id3S /.88 =NNY

7731-7

B-7



7731-7

J3SITTIN 3NIL
‘80 - @S2 88 "B8S1 ‘8e1 '8s8 N "88-
al-
e
] x
6
r. l/[ﬂ
oL
L o
S3IHINI INJUIIYTHSIA +  TINNBHI
(X)z# TIOOV 86 =53I335 288 =Hnd




AISITHKR JWIl

‘@8 "@cz "Boc 8sT ‘gal "85 ‘a "85~
lagt-
pa-
ar-
I B Jw )
ﬁ 2%
| | I | 1 _ 1 las
$.9 (X)E® AJ6d 208 &2 13INNGHD

88 =S3I343S 288 =NNY

7731-7

B-9



. JISITTIN Il
80g . @S82 ‘002 ‘@St ‘88t NS ‘8 ‘86~
ar-
— S 2
Illllllr\illr
al
82
r ag
— —3
ey
HdW ALIJ013n S T3NNBHI

(X)e# 1300V 882 =S3143S 288 =NNY

7731-7

B-10




. J3ASITIN JNIL
8oL . 0S¢ "@0c "as1 ‘aat @8 N ‘@S-
er-
4.!’
1"!@
t— et
82
"
oL
{1
S3HINI ININIIUTILSIA 9  T3IMNY
(X)€# T30V 802 =S3I435 288 =NNY

7731-17

B-11



7731-7

SECYRRINT 1L

@82 "9SE ‘gz st 981 "8s 8 -8g-
erI-
eal-
ga- p
0z-

F
22
L a9
5.9 (ROFE NJ6d 000 8F  TINNGAD

882 =53I33S 283 =NN¥




JISTTIN WLl
‘80 . 'ese 08l ast eat 'as '8 "S-
al-
N—
- lllj/ = @
r a1
b 9s
b ec
ﬁ ot
Hdl ALIJ03Nn & T3HHBHD
(X) v A0V 082 =S3I¥3S 288 =NNJ

7731-7

B-13



7731-7

J3SITIN JNIL
‘p0E - @882 982 "ps1 @81 ‘@G ‘8 ‘@S-
a1~
Q
r 2
oL
J A ob
S3HINI INFW3JIYT4SIT 8  TIHHNYHI
(X)%# TIO0V 80Z =S3I435 <88 =NNdA



J3SITIM INIL

‘a8t "868¢ ‘@ecg "ag1 ‘aatl es e 86~
val-
ag-

< >/. az-
.}1‘%{% — $("j
&g
aa
L1 1 1 | L ae 1
S.3 (X)G# NI¥d 229 1£  13NNGUHD

8682 =S3I33S /88 =N

7731-7

B-15



JISITIN NIl
‘geg - "@6e ‘g8c "8S1 ‘aat "as 5 ‘@G-
el-
- R R - alil.JHIIII 0
el
82
0L
- | ] 14
H ALIJ03n 6 T3IHNBHD

(X)S# TV

di
0802 =S3I33S

288

=Ny

7731-7

B-16



93SI 1IN NI L

‘eeg - "0se 8ec ast 601 '8S ‘a 06~
er-
@
)
ac
{ \
et
L oy
S3IHINI INIU3TUTdSIO 81  TINNUHI.

(X)s# IOV 60 =S3I¥3S 288 =NNy

7731-7

B-17



7731-7

33SITIIN INIL
‘@RE 8.z ‘802 “@g1 “@al "@% ‘@ ‘@8-
aar-
99-
2 az- o
n
| S Y o
az
a9
1 | gal
5.9 (X908 NJ9d 218 of  13NNGR)

882 =S3I¥43S 288 =NNY




J3SITIN INIL
‘oL - "@GZ ‘a6 @81 et '8S ) @S-
at-
e e gevan,
! ) o1
ﬂf r %P4
/ L
1. 214
HdW ALIJ0T3n 11T I3MHYHI
(X)9# T1ad0V BaZ =S53143S 288 =HNY

7731-7

B-19




JISITTIM JWIL
‘@ge - '@se ‘8as "8G1 ‘aat a5 '8 '@5-

T~ 7 02

ey

S3HINI IN3W3IVT4SI0 2T I13NNBHD
(X)9# ROV 882 =53I¥35 .88 =HNd

7731-7

B-20




) JISITIIN 3NIL
e8g "@s2 512 s "8s1 881 ‘8§ '8 @S-
aal-
3 a9-
\ >r
A3
1 i 1 1 | | Bl
S.9 (X228 Xavd J3¥ L€ T13NNYHD
882 =S3IY3S 288 =NNY

7731-7

B-21




J3SITTINM JWIL
‘e8g . "@S2 ‘el 851 ‘aal "@s '8 ‘86~

7731-7

B-22

) ot

/\/ oL
\

ab

HdW ALTJ013n &7 13NNGHD
(X)L# 1300Y 802 =53I1¥3S 288 =NNY




93ST1IN 1L

‘eeg . "@s? 'e8c 61 801l ec '8 85~
et~

Tl@

r el

l
/
//

8

Illl'l 1
- ag
12

S3IHINI INFWIIUI4SIA $T  TT3INNUHD

(X)L# TIOOV 802 =S3I¥35 288 =MHN¥

7731-7

B-23



LOAD CELL BARRIER DATA

TEST NO.

MK0200

B-24

FILTER CHANNEL CLASS

60

7731-7



Do
L ol

61

7731-7

B-25

A3SI TN INIL

'@ac . "8g "85~
| | i1 | |

5871 o T8 1130 QU071 3314393 £ 13NNOHI

862 =S3I¥3S 288 =NMNY




J3SITH JHIL

"@BE 882 ‘88¢ ‘asi ‘aatl ‘ag ‘8 88—
W|

= i 1@

S

a1

51

| 1 lez

1
S8 A ZY 1130 09071 4313388 SE  13INNUHI
882 =S3I33S 288 =N

7731-7

B-26




. I3SITIN IWIL
898 08T 382 ‘951 801 "8 ‘@ 8-
W.l
g
o1
o1
| | W I | I . | 02
581 % £9 1130 0907 3319809 SF  TINNOH3
882 =53I¥35 288 =NNd

7731-7

B-27



23SITTIM WL 3
‘@98 |8s? ‘B0z LN ‘a0t "ag 8 86— S
W‘
—= 8
U™ 5 8
m
a1
o1
i | B2
S 0 1137 QU071 33IN4UA  ZE  13NNGHD

882 =S3I33S5 288 =N




. 93SITIN INIL
aac use ‘882 "ast "aal ‘a8 N "8G~
-WI
Pr— ! e
S
21
51
1 1 1 1 | | L1 i Az

S81 A S 17130 GQU0T 4313389 SE 13NNBRI
88 =S3J¥3S 288 =NNY

7731-7

B-29




JISITTINM IRIL
‘et ‘852 aed "85l “aat a8 8 85~

7731-7

'y
B-30

31

\c a2

S8 N 94 1137 GYOT 43134388 of 13NNUHI
882 =53I33S 288 =NNd




J3ASITTIN NI
‘a8 862 ‘aec "851 88l 88 8 @S-
Wl-
/ m
S
a1
g1
1 : L l i 1 ] az
S81 X Y 1130 QY07 43I33U3 8  TINNUHD
882 =S3I435 283 =NM

7731-7

B-31



7731-7

2381 1IN IMIL
‘@E  @ST -gaz ‘@St ‘@@l @8 ‘a ‘@g-
W|
o 8
5 ;
[-a]
a1
a1
] 0z
387 X 86 1737 4907 4319968 1P 13RNEHI

8ac =S3I435 288 =Nnd




aec

=83I33S 288 =NNd

J3SIT1IH INIL
‘8@ @S2 -B@z ‘851 ‘g0l "8g ‘8 ‘@6~
1ml
e 8
g
a1
g1
1 | | l | f I ez
387 3 59 1130 G907 5313469 2b  TINNGHD

7731-7

B-33



7731-7

A3SITIH W1l
aaL "B8Ge ‘882 “851 “aal ‘88 '8 "8G~
Wl
s 3
m
al
51
ac
‘S871 X 8 113] QYo 4314398 €  13NNYHI

1
882 =53I¥35 288 =HNNd




1

=83143S 288 =NNd

. . JIASITIK JWIL
aage 8se 88 ‘ag1 a8t ‘88 8 "aG-
Wl
N N\
4/ Y
8
el
51
IF . | el
"S81 X c8 1130 au0T 4313388 ++ 13INHUHD

7731-17

B-35



J3ASITIH JHIL
‘88t "862 ‘88c ‘861 ‘aat "asg @ 85—
W'

N

/ w

//J
N al
Al
ﬁ | 8¢

881 o £8 1130 QY01 4313488 St 13NNEHD
882 =S5313435 288 =NNd

7731-7

B-36



212 1A

=531343S

288

=NNd

23SITIM INIL

‘@8g 852 282 ‘8T 001 "85 ‘8 85~
W'
f— 0
\ m
a1
51
| L1 1 1 1__lsz

587 3 ¥8 1730 0007 4313498 56 13HHORD

7731-7

B-37



7731-7

J3SITVIN JHIL
‘89¢ ‘852 ‘@aae ‘851 ‘g8l ‘8% ‘B8 ‘gG-
Wl
ij a
/J IR
\/ A

at
|
th ﬁ.ﬁ. ) | ; B BZ

sg81 A C8 113] aU0 4313493 ¥ 13NMHBHID

662 =531435 288 =HNA




u

g1

682

=531435

288

=HNY

. JISITIIN IMIL
BegL ‘862 882 ‘8S1 881 85 8 5
e ———— e
sa1 i 28 1130 GY01 4314888 b 13INNYHI

7731-7

B-39



J3ISITIIN INIL
‘g8 @52 892 "B51 g2:) "85 8 85—
// m
) m
/

a1
51
i . S —_— 82

581 A 28 1133 0901 3313498 6% 13HHBHD

882 =53I1435 288 =HNA

7731-7

B-40




JISITIN 3RIL
"98f "858¢ "882 ‘851 ‘881 ‘8¢ c-
JD..
} m
llllllll\l\l

21
Sy
I N N R N 1 1 1 lez

s81 M 88 1133 QY01 43144Y8 85 13INNYHD

882

=531343S

88

=NNd

7731-7

B-41




7731-7

JASTTIIN IHIL
B8L ‘852 1T "851 gal "85 8 ‘B5-

u
B-42

1p 74

| i
S81 A 68 1130 U0 4314498 1S T13NNUHI
80 =53143S 288 =HNY




JISITIIN IHIL

7731-7

‘88 952 "802 851 "801 "8G '8
r | I | | | F | |

—A
5871 A 13 113D mcoq 43138308 26 3IHNUHI
862 =53143S £88 =NNA

u
B-43




7731-7

J3SI11INW JuIl
‘BBt ‘8%e ‘88l "B851 881 ‘8S ‘8 ‘@G~
mml
/ ,..,.
VIl .
0
21
gl
1 1 1 L 82
‘s81 A 23 7732 auol ¥3134v¥8 £S  T1INHUHID

#8c =53I43S 288 =NNd



9351 T1IM IMIL
'88E 85z 882 ‘851 ‘881 "85 ‘8 ‘9G-
.If'
J/ 2
:
a1
a1
| . | | | | 1 ez
S87 3 £J 1130 G907 4319498 $&  13HNBHD

eac

=53I143S

88

=NNY

7731-7

B-45



7731~7

J3ISI 1IN JWIL
"86L 862 -1 851 ‘Ba1 ‘88 8 ‘AS-
lml
— 3
: :
[=0]
a1
g1
i | i 1 __lsz
S81 4 $J3 1130 QY01 431d43¥8 5SS TINHWHI

892 =S3I435 288 =NN¥




88c

=533143S

288

=HNd

CELIRRI INIL
‘8eE @52 982 ‘951 ‘801 "85 g "8c-
m.l
g
/<< :
a1
51
| .. L 1 1 | _ 82
387 A §J 1130 (601 4313493 9C 13NNGHD

7731-7

B-47



23SI11IK IWIL
‘898 952 g1y B51 "ol “@g G-
Wl
]
ln/l.\l\.l/\

¢
21
g1
| T4

6471 A 97 1130 QY01 4314393 26 13HNBHI

P92 =S3133S 288 =HNY

7731-7

B-48



JISINIKN 3HI1
‘08¢ ‘862 "88e "8S1 ‘881 ‘8g R ‘86~
iml
— —]a
S~~~
c
g1
ST
1 | 1 L1 f 82
581 A ZJ 1130 QY07 A3144¥3 85 T13HNYHI

88c

=53143S

288

=NNY

7731~7

B-49



71731~7

JISITIIR 3RI1
86f ‘852 ‘68l "B8S1 801 8§ ‘8 ‘85—

U
B-50

| P 1 62
597 A 83 1130 QY01 3313498 6C 13IHHUHD
902 =531435 288 =NNJ




7731-7

U
B-51

gl

I3SI1TIM INIL
‘88 @5z @8z ‘81 ‘881 "85 ‘9 - pc-
g g —
1 1 | I I
ST A & 1135 0907 4313408 69 13RNOHD
882 =S31435 288 =NNY

B2



JASITINK JHIL
‘98L ‘862 ‘B8e "8G1 B8l ‘BS '8 ‘85—
n.l
%)
5
vl
5 |
1 I L ez
‘S81 A 10 71133 auo1 4313448 19 13INNYHI
882 =53143S 288 =NNd

7731-7

B-52



88¢c

=53143S

288

=Ny

I3SI 1IN ML
‘88E  "@C2 ‘882 '8c1 ‘@01 "85 '8 'BG-
IW‘
c
a1
a1
| I | 1 1 i 11 sz
Sg1 A 20 1130 0U01 4313498 29 13HNYHD

7731-7

B-53



J3SITIR 3dIL
"86g ‘852 ‘88¢e "8S1 ‘881 "8S ‘B a5-
m-..‘
— e SN NN SV L
21
51
| 82
ST A £4 1133 aY01 4313498 £9 T3INNUHI
#8Z =53143S 288 =HNAd

7731-7

B-54




JISTTIIN

$0 113D 0OV0T 4314493 ¢9  T3IMNBHD
=53143S

7731-7

Ty
B-55

Bc




7731-7

JISTT1INH JHIL
‘eeL ‘852 ‘a8¢e "BST ‘881 85 8 86—
G-
B - @
b\
: 3
a1
51
| f : . ] | 8 ;| Be
"541 4 SO 1130 0Y01 4314498 G9 T13INNUH]
882 =S3I43S 288 =HNY




JASIT1IH WIL
‘89¢ 852 "808¢e "8G1 ‘881 ‘8% "8G-
I
|J’I\' p—— @
21
4 ¢
N I A | 1 e
S8 A 9d 1130 QU0 4314498 99 T13INHYHI
882 =S3I33S 288 =HN4d

7731-17

B-57



33SI111IK INIL
‘8gE @52 " 962 851 281 "B% ‘B @5~
Wl
—— oy —— ~ - . ——{
@l
g1
| | 62
581 A 20 1130 G901 3314498 29 13HNYHD

B =S3I143S 288 =NNY

7731-7

B-58




882

=53143S

288

=NNd

J3SITTIN JHIL
‘88L "@G2 ‘982 "8S1 801 ‘8¢ a 86—
ls-
7R
4 ¢
| | 1 I 1 1 §F 1 1 62
s$891 A 80 1130 QY01 4314888 89 I3HNUHI

7731-17

B-59



J3ISITIR JHIL
‘@8L ‘85¢ "88¢e ‘@51 ‘es1 - @S 9 "85-
jm‘
)
381
Sl
1 1 . | | 1 1 ez
Sa1 A 60 1130 QU071 ¥3144¥8 69 TT13NNYHID
882 =531435 /288 =NNA4

7731-7

B-60




'SH Qg £ 697 N 997 €6 ”
"SW SE " p- 881 N 9tt I- WNS 1132 Q07 HL0L < |
"SW 26742 697 o Q26T W
"SW O ThI 387 X 98¢ - $7132 QY01 9 dnoyd 9 |
"SW 6§°GE 891 M +62° 01 ~
'SW GO ob- 681 N $02 - 571320 QY01 6 4NO¥Y S ¥
"SW 29 °#2 337 4 99€ 8 |
"SW 211 887 N 693 - $71732 B0 ¢ 4N0AT b
‘SW 26 TE 581 A 638 & ﬁ
"SW 29 887 N $8T - $7132 V01 £ 4no¥9 € W
"SW 26 I 5871 A 638t . |
"SW 82" b- S8 o L9 - 57130 QY01 2 4no¥9 2
'SW G521 S81 A 89¢ 12
"SW 80 - 'S97 A £#G - 377132 QY01 T dno¥9 I

INIL LY WORIXEW/WORINIY 311 NYH

PAz # S3I¥3S 288 # NN

6861 - 1S31 HSUAD IN3WNSSISSY dY) M3IN



3381711 E[T) § T
‘89  '@SsZ 002 "est ‘eat @S ‘9 @5~ 2
ar-
l//
// a1 .
bt
' 5
8¢
e
S8 S1130 G0 T dnod9 1 13NNBHD

08¢ =S53Id3S 288 =NNy




0o

4

=531343S

288

=Ny

JISITTIN JWIL
00g "0S8e ‘eee "@g1 ‘aal 88 ) a5~
—— ‘llrlnlllllllr e .Q
‘al
02
8L
a8y
. ] | ‘08
$871 o ST1130 QY071 Z dN0AD ¢  TT3IHNYHI

7731-7

B-63



9351711IK INIL i)
'908 0982 @82 051 ‘@al "8% 0 ‘@G- 2
ar-
o1 %
m
Az
g
. i 8b
597 A 51130 G901 £ dnods £ TInNSHD

062 =S3I1335 288 =HNNY




JISITIN INIL
Q0L "85e ‘882 '8s1 ‘eal as a 98-
ar-
fe —— ot '}l@
;>
V
~ el
@2
- 0z
1 (2} 4
581 X S1130 QY01 + dN0AT +  TIHNBHD
88c =S3I435 288 =NN¥

7731-7

B-65



J3ASITIN JUIL

‘88t "06e 902 ‘85T 881 '8s a ‘@S-

er-
A /

el
=Y
ez
32

881 S$1130 G071 S dN0a3 S TINHYHD
68 =S3Iy3S 288 =HNA

7731-7

B-66




381N

o1~

a1

8e

1

24

‘@egL '8S¢2 882 8G1 ‘aet "89S~
"S81 A S$7133 au01 9 dN0¥s 9

88 =S53143S

7731-7

B-67



JIASITNIN INIL
'98L 1Y ‘8ec ‘851 "get '8s ‘a ‘@8-
5=
tlllllllllllllllrllllllll\lilllll-llnllllllnnﬂl g 8

&

h S
/
5871 X WNS 7130 QY07 TWloL 2 13NNYHI

882 =53I43S 288 =NNd

7731-7

B-68




TEST NO. MK0200

DUMMY DATA
FILTER CHANNEL CLASS
HEAD ACCELERATION 1000
CHEST ACCELERATION 180
FEMUR FORCES 600
BELT LOADS 60

B-69 7731-7



3 1.21=X30ONI ALI¥3N3S
335 ©°00L =3WIL IN3n3
1 ONY T1 N33N133 NOILWd3ITIIIE 303Ny
J6ce@ =21 0L 221287 =1) NO¥4 8696 =JIH
4 Ju3H 14504
288 =NM4
6861 - LS31 HSHYT INIWSSIS3H dAHD M3H

(3]

S.92 82 =

NOTL1UaNd WORIXBW “SWIE
N30NT ALT43n3S 0v3H
NOTA3LT4d ANCKHI QY3H

7731-7

B-70



23SININ INIL

"90% "8G ‘aas 15129 4 ‘et "@g 8 " @G-

18c1-
as-
b~
g
at

i1 1 L LT L

S:9 X GU3H 14504 I TINNYHI

88 =S3I33S 288 =NNY

7731-7

B-71




23SITIIN INIL D
'9BE " @G3 e ‘851 a8l 88 g ‘86~ R
e81-
a3-
4 az- R
iy
2z
e3
| I I I I | 1 ae1
5.9 A 0930 T#S0d & 13nNeHd

882 =53143S 288 =NDd




882 =S3I¥3S 285 =NNY

. A3SITN 1L 0
@88 853 Rac 951 @Al "85 ‘a 8G- 2
| a1~
as-

—_— e} 1 8- - ”
& W
r" .!)1 4. — .} - W
A -t g |
|
|
i
|
R 23 ”
ﬁ
|
f
1 | i | 1L 1___lao1 |
) Z 093R 18504 £ 13NNGAD i
f



3351 111IN IWIL =
'80L © @82 902 8ST 901 "ag ‘@ ‘ag- =
) [ N 0
@8
_ —1 " 901 N
m
‘881
602
‘952
5 3 QU3H 14504 T 13HHGA)

Bl
802 =S3I43S 288 =HNY




3SITIN MLl
"aeg ase 'Baz @Sl 981 "@g 8 "B8g-
lasi-
89-
as-
HWHHT)M“NI!‘I ) -
az
ag
er,lpr,'<r A Jear
S.9 X IS3HD 18504 ¥ T13NNOHD
882 =S3I¥3S 288 =N

7731-7

B-75



7731-7

. JISITIN NI L
pas  "ase 883 ‘ag! ‘eal "as ‘@ 96~
a1~
aa-
az- .
3
SR, Wt ey
a2
a9
L1 | | I |1 B T
S, A ISIH] T#S0d §  13RNBhG

2
882 =S3I338 28R =NMY




. 23SI TN INIL
e8E @S2 @02 "8GT ‘ea1 "85 ‘a ‘@5~

81~

|89~

"—
4

| I . | - | | B N N N B 7Y
5.9 Z IS3H) T#S04 5 TanNBR)
802 =531¥3S 2883 =NN¥

7731-7

B-77




JIASITIIN INIL i
‘@8L . 882 "p6e "@ST ‘gat "85 @ ‘a5~ o
—pe————) ™~
pr— 0
f

ec
‘ob o
o

99

@8

1 ‘907

S d 1S3HI 184504 < TINNUHI

88Z =53JJ35 268 =N




JISI TN IR

‘aag ‘882 ‘88e asl ‘881 as 8 “a6-
aeal-
tqux . o Bame . aaamaann L n o lm““mvinnlllll1 e o m
gaal
3883
angg
1 1 1 1 I 1 __ fover
S81 dNk3d 1437 T4S0d i1 T3INNBHI

882 =53I¥3S 488 =N

7731-7

B-79



-

. I3ISTTIIMW INIL
I 1T '@8T ‘ast ‘el 8 @ "85~

7731-7

Real

B-80

Agad

agar

;| . r 208+
581 INW3I3 1HO1d 1850d <of 13NNBHD
882 =53I¥3S /88 =NiY¥




JISITNR JWIl

@8y "853 "982 RST ‘a8l as ‘8 " @G-
Jeear-
@
/ f
Qael
2983
QoA
L1 : |
S31 1738 1337 18504 3¢ 13NNBHD

882 =53I¥3S 288 =NnNd

7731-7

B-81



-

93SIT1IN | IMIL D
R - 202 ‘@ast ‘281 "85 ‘8 ‘ag- 2
agal-
\\\‘ m
gaal ¥
eoaz
2@
ages

“S97 1739 0SY¥01 184504 £2 13HNEHD
882 =531435 288 =NNd




, 23SI17IN EM |
88t @G “aed "8G 88t ‘as 8 86—

at -
ae'e
at’
8"
gL

| t« \p Fiilh FV‘ P | Fl‘FIII!@v.

S3IHONI NOILIUJNOT3 11738 18504 &  T3NNUHD
SSYOUT G°Z I9A0 POINSEI| 882 =S3I43S 288 =NNJ

7731-7

B-83



7731-7

97194 =X30ONI ALId3N3S
JASH ©'88f =3WIl IN3IN3
3.JL &F =cl ORY T1 N3I3FML3T NOI1Ud31320Y 330d3ny
CobBl =21 01 SSE38° =11 W04 1796 =JIH
d OQW3H 2#S0d
288 =Nid .
6861 -~ 1531 HSUJD INIHSSISSH ¥H] M3H

B-84

NOILYING WOAKIXYW " SW=E
23ANI ALT&3N3S QY3H
NCIJ3114D JANMNT QY3H




) J3SITTIN WL
a8t ‘88¢ ‘aasg "8S81 aat as 8 86—

~
1
—
™
~
~

aat-

B-85

en
(72

| I | el

$.9 X Ot3H Z#504 £1  3HNGEHD
88C =53I43S 283 =NN¥




. 23SITIM W11 X
pas  '@sz @@ esl  eal s ‘8 ag- 2
Qe1-
aa-
ac- 3
F% n&
oz
a3
| Aol
g, L G93A S#S04 FT T3RRGHD

3
88g =53Iy43S

288 =NNd

lll




T
A3SITIN HIL Q
1 N o "88c "ag1 “pal a5 '@ @G- ~
aal-
a3-
az- 5
&
IJ"L,
_ ad
a3
| 1 1 o@l
S.9 2 OY3H 2#S04 ST 13INNBHD

882 =53133S

288

=Ny




. J3SITTIN INTL
60 . ‘882 902 ‘8G1 ‘pal @89 i) ‘@G-
@
I J/ ac
N1
‘a9
‘92
. | ‘991

S, d QU3IH c8S0d £ 13IHHBHI

J
882 =53143S £88 =NNY¥

7731-7

B-88




) . ouwmqqmz. ) INIL
aag ase aag agl eart a9 8 "@g-
Qel-
83-
A R3-
FM“HUJ(\Il Sieas ///Illr ~
a3
as|
| I 1 i L1 1 Joar
S.9 X 1S3H]I Z85Q4 <1  13INNYHI

882 =S3I¥3S 288 =NNN

71731-7

B-89




AISITTINR INIL
aat ‘@58 “ead ‘asl a8l as 8 ‘a5~

7731-17

az-

}

anl

$.92 A 1S3HD S#S0d <1 13INKEHI
882 =S3I¥3S 288 =NNA

‘Il




IISITN NIL

882 ‘851 ‘el "8 '8 ‘ag-
eo1-
89-
83-

by
2z
8%
ear
5.9 Z ISIH] T#50d 81 13NNBHI

882 =53I¥3S 283 =NNV

7731-7

B-91



o ETITHF T

A3SITINW JNIL

‘gL - 0S¢ ‘@gece "BS1 ‘8at ‘88 8 ‘@S-

Z\wl @
: "ae

W

"of
‘B9
98
‘801

$.,9 4 1S3HI c#S04 $  3NHUHI
@82 =S53I1435 288 =NNY

7731-7

B-92



. 23SITIN INIL
@€ @6z B8z ‘ga1 a8l "85 L '8%-
a8a1-
 mmm— lbﬂﬂﬂlllj )
aeal
aeas
aees
| I N | 1 1 gear
591 ~___UNW33 1337 2¥50d  of 13RNEHT
882 =S3I¥3S 288 =NN¥

7731-7

B-93



7731-7

J3SIT1INH INIL
‘@eE  "@sg @8z "Bel “@al "28 ‘2 96~
eRel-
poal .
a
aees
2anL
aaat

S8 3NW34 1HIIY 28504 @& 13HNUHD
882 =S53I435 288 =NNd

N




2ISITN 1L

‘8@ '@s2 ‘a8 sy ‘981 "as ‘@ 8-
gaar-
/ ‘
aaal
ez
@0ag
1 | - i ] a8at
591 1133 IHDId 28504 G2 T3NNEHD

@82 =S3I43S 288 =NNA

7731-7

B-95



J3SITIN JNIL 1
‘@eg '@se "aas &gy [t "ag N "@c- ~
2eQT-
2
aeal o
Il &
083
aaap
ARBH

881 1739 05401 c#5ad S 13INNWKD
882 =53I¥38 288 =NNY




JISITNIN

7731-7

B-97

"3age "88e "80¢e "8G~
ar’
aa’
g8l

P11 1 1 111
T S3IHINI NOILYUYINOI 1138 C8#S04 6 T3INNUHI

IDA0 painseal 882 =S3Iy3S 288 =Ny




Appendix C

DUMMY CERTIFICATION TESTS
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Appendix C contains the results from certification tests performed on
the 50th percentile male anthropomorphic test devices utilized for this crash
test. The results indicate that the dummies meet all of the performance
requirements of the six standard tests as specified in 49 CFR Part 572,

Federal Register, Volume 42, No. 25, dated February 7, 1977.

The tests were conducted at the Dummy Certification Test Facility of
Calspan Corporation, Advanced Technology Center. A summary of the test
results, Part 572 specifications and instrument calibration information is

included in this Appendix.

Dummy serial numbers and certification dates are:

Serial No. Completion Date
1021 3-10-89
749 3-9-89

Electronic Test Equipment

The complement of signal conditioning recording and display equipment in
conjunction with dummy certification testing can be found in New Car

Assessment and Standards Indicant Testing Final Report, Report No. 6525-V-1.
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Figure 10 DUMMY CONFIGURATION DIMENSIONS
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PART 572 DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA

: P. 572 PRE-TEST POST-TEST |
{SPECIFICATION if required; if required)
[)

) 1
DATE OF CONFIGURATION VERIFICATION [XXXXXXXXXXXXX
’

] )

1 ]

) L]

! L

1} L[]

) L]
! 3-10-89 | i
[ttt : """"""" : ““““““““ :
VERIFICATION NUMBER FOR DUMMY (%) TXXXXXXXXXXXXX ¢ 2 H '
-------------------------------------- e e T PR L R EE AR L L L Sl gt
! SH - Seated Height t 35.6 to 35.8") 35.7 " H " H
it itk L bttty |mm————m————— === '
! SP - Shoulder Pivot Height ' 21.8 to 22.4"} 21.9 " ' v
HEE ettt bt ol ettt jm————————eeee- |mmmrm e el bt 1
' HP - Hip Pivot Height ! 3.9" ref ' 3.9 " H "o
N ittt L D LoDttt bbbttt e HE |wwmm—m :
! KH - Knee Pivot from Back Line ! 20,1 to 20.77% 20.4 " : " .
e bt e T Dt e L Ll L HE atatatedab bbbt jmm—————— e ,
! KV - Knee Pivot from floor ¢ 19.3 to 19.9"} 19.8 " : "o
ittt bbb bbbttt {mem—mm—r e |mmm————— e (= '
! SW - Shoulder Width 1 17.8 to 18.4"! 18.3 " 1 "o
ittt btk kel ettt |mm e ittt |mmm—————e——— :
! HW - Hip Width ' 14.0 to 15.4"} 14.9 " ! "o

II. PERFORMANCE VERIFICATION DATA:

' PRE-TEST ! POST-TEST H
! {if required)! (if required};
------------------------------------------------- R e L L P P L EE LS L
! DATE OF PERFORMANCE VERIFICATION --rccec—c—eecc——-- H 3-10-89 \ H
it e et {mmmm e '
! SEQUENTIAL VERIFICATION NUMBER FOR DUMMY (%)---| 2 H H
R ittt ettt il Btk e e e H
' VERIFICATION LAB TEMPERATURE ( 66 to 78 deg. ) H 70-72 deg | deg |
R ettt ittt ity |mmmmmmm—e e (= m e H
! VERIFICATION LAB HUMIDITY (10 TO 70 %) : 22-25 % H % H
R D ikttt bt bbbttt : ------------ : ----------- :
! TEST PARAMETER ! SPECIFICATION | : H
R it bttt R e | mmmem———— e |
' 1, HEAD DROP TEST ' : ' '
V. memmsmremesee- ‘ : , H
! a. peak resultant accel. ! 210 to 260 G's i 250 G's G's |
e ettt Dbttt ot dddadddh HE Bt e |mwm——mm e '
! b. peak lateral accel. : <= 10 G’s ‘ 2 G's | G's
e e etk hd g = | mmm—————ee— e )
' ¢c. Time above 100 G’s ' 0.9 to 1.5 ms. 1.15 ms H ms !

¥ Sequential number beginning with "1" at the start of each fiscal year's
crash test program.

TECHNICIAN’S NAME: 22 “:ZZ,/I

e e o

NC- 7731-7
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PART 572 DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA...continued

POST~TEST

PRE-TEST H
{if required)!

(if required)

[} []

1] (]

[] [ ]

] (]

: H

] [ ] [

) L] [ ]

1 : '

t ) )

‘ ] L]

' H H

a. Pendulum Speed 121.5 to 25.5 fps.! 22.4 fps |
e et L et T |mmmmee——cccmmcaea e et T R et L DL LT :
H b. Pend. Avg. Decel. over ! 20 to 24 G'’s ' 24 G's ! H
H t3 to t2 ! ' ' '
e et ittt R et i e e R Gttt Dl :
: ¢, Peak Resultant Head ! 26 G’s max : 25.7 G’'s ! H
H Acceleration ! ' : H
e i R e C L e e R L L DL H
H d. Pendulum Decel. (t2-t1) ! <= 3 ms. H 2 ms ) H
e R e LT P e | = :
. e. Pendulum Decel. (t3-t2) ! 25 to 30 ms. ! 27 ms : '
e ittt e e ettt R e |mmmmm———— e H
H f. Pendulum Decel. (t4-t3) ! <= 10 ms. H 3.1 ms H H
e ittt e (mm e jmmm e —————— jmmmmmmm——————a H
H 2. Max. Head Rotation i 63 to 73 deg. ! 65 deg | !
I o e e e e e ————— '

: h. Chordal Displacement
g S
: + HEAD ROTATION ANGLE ' ' ' !
H e L T P H ; ‘ H
H i 0 deg. i Time H -2 to 2 ms. : 0.0 ms H H
H H (= ———— it e | ——————— D e L H
: : ! Displ. ' -.5 to .5" ! 0.0 " H H
H R e |mm———————— Rt R e C L T e e :
' t 30 deg. i Time i 25.6 to 34.4 ms. | 27.1 ms : .
H ' j=mmm——————— D et B DL L Lt e |mm e ————— | — e :
' ' i Displ. H 2.1 to 3.1" H 2.35 " \ H
: {mmmme—ceeae R L R e L L R e ———— H
H i 60 deg. { Time ¢+ 40.3 to 51.7 ms. | 44 ms : H
' : jmmm———————— et e L e e L R el T L H
' H i Displ. H 4,3 to 5.3" H 4.7 " ' H
. e e et e e D H
' ' Maximum i Time i 53.2 to 66.8 ms.! 53.4 ms ' H
H : e e T R L L L L b R ettt D i Tt :
! H i Displ. H 5.0 to 6.0" H 5.2 " : H
: T |mm————————— e et L (mmm—mmmmm e (e ———— - H
: i 60 deg. t Time 1 67.0 to 83.0 ms. | 71.1 ms H '
H H fmm e e L e LT R L L L L P e H
H H + Displ. H 4,3 to 5.3" H 4.8 " H H
H e R T T R et e et R et L L :
! 't 30 deg. i Time 185.4 to 104.6 ms.! 88 ms H :
H ' f=mm—————ee (= mmm———— e e R L TP :
H H t Displ. H 2.1 to 3.1" H 2.4 " : H
H - e HE e ettt {rer e ccceccna et L L LTSN :
! i 0 deg. { Time 1101.0 - 123.0 ms.! 102.8 ms H H
H : R ettt Rt it L T e R e e H
: H i Displ. H -.5 to 0.5" H 0.0 " : H
_________________________________ =T~ ceecccccemccc e
'S NAME: —
TECHNICIAN'S » _’é‘_ _ el
C-5 7731-7




r—

DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA (continued)

NHTSA DUMMY 1.D. NUMBER: 1021 2 e—emmeememcececeemme————---=--o=
------------- ‘ PRE-TEST POST-TEST '

! (if required)! (if required |

]

]

TEST: (preload = 50 1bs.)

[

)

1

1]

L]

L]

)

L]

L]

1

H

a. Force @ 0.5" 23 to 36 lbs. | 24 lbs
: """""""""""""""""""""""""""""""" R ettt bbbttt ]
: b. Force @ 0.75" 36 to 50 lbs. E 37.5 1lbs !
ol lebd el bt Rttt ettt st :
H c. Force @ 1.0" 50 to 63 lbs. H 53 lbs H
I ettt bl bl Dlebiatedill Bttt R itttk de e Bttt :
H . Force @ 1.3" 73 to 88 1lbs ! 78 1lbs !
bttt el kb il S ettt ddl Rt bttt ;
ettt bt e R tataiade bbbtk mmemmccc e e s m e !
! 4, LUMBAR FLEXION TEST ' : ' H
HEE e ikt i : H H
) a. Force @ 20 deg. ! 22 to 34 lbs. H 25.5 1lbs | '
e e ittt HE bbbl bl bt oo | mr—me—e e !
H b. Force @ 30 deg. ! 34 to 46 1lbs. | 37.7 lbs H
mmemcecc e m e e s e mm mm = L D Saintuindulai | mm————m—mm—— e s '
H c. Force @ 40 deg. ' 46 to 58 lbs. | 51 lbs | '
ittt bttty et st HE LD R bttt \
\ d. Return Angle ! 12 deg. maximum , 11 deg H
lememr e e e e mmm s e {=mmmmmem e ki |mrmmr—m e \
cmmmer e e e m s ms s s s mm o — = e R et \
' 5. CHEST IMPACT TESTS: : i H :
| mmmmmmm—mmmmeeoooos : : : :
' A.High Speed ' : : |
| mmememmmee—-- ] | H H
' (1) Probe Speed ! 21.78-22.22 fps.| 21.8 fps | '
e ittt ekt btk dataid ettt e et o ;
: (2) Peak Deflection ' 1,7" maximum H 1.52 " H !
ittt itttk kit |mmmmm Y simhathladsg i :
) {3) Peak Resistive Force 1 2250 lbs maximum; 2236 lbs | H
D ittt ettt e~ R itk | ————————e - :
H (4) Internal Hysteresis H 50 to 70% H 68.4 % H H
ettt bttt T Dl it S i R el HE et ety H
E B. Low Speed ' : : H
| memmem—ememe- ' , : H
! (1) Probe Speed ' 13.86-14.14 fps., 14.1 fps :
emmmccaccmrmm o e o s mm o e mtminlateiedadedtataded | mmm———————————— Rt kbt '
¢ (2) Peak Deflection !1.1" maximum H 1.08 " H H
T ittt bttt ettt e m e et |—mm e ;
t  (3) Peak Resistive Force ! 1450 lbs maximum; 1393 1lbs | E
e ittt ettty jmmmmm e |mmmm——— e (omm e H
' (4) Internal Hysteresis H 50 to 70% ' 65.2 % H !
R S P P E L L L S LSt ihuintatnte it
TECHNICIAN’S NAME: w2y —
C'6 7 731"7
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II. PERFORMANCE VERIFICATION DATA {continued)

NHTSA DUMMY I.D. NUMBER: 1021 e ____
PRE-TEST POST-TEST

) [)
] [}
it (if required)! (if required)!
[) 1
) )

i+ TEST PARAMETER « SPECIFICATION !
' t ]

1
i 6. KNEE IMPACT TEST H :

:

H :

H ' H H

: : H H

: : : ;

: (1) Probe Speed + 6.76 to 7.04 fps! 7.0 fps ! ‘
§ S e e |l e Rt T TS R ettt LT H
H (2) Maximum Force 1 1850 to 2500 1bs! 2210 1lbs ! :
HE U e e e o e mcc e e e mcc_r— e ——— ]
] ’ ] ] L]
H {(3) Time above 1000 lbs. i 1.7 ms. minimum ! 1.7 ms H H
e e e e e e e e e e e e — L]
1 ] L ] 1]
i B. Right Knee : H H :
O ' : ] i
: (1) Probe Speed « 6.76 to 7.04 fps! 7.0 fps ! H
o e L R Tt Lt PR, el T e :
H {2) Maximum Force + 1850 to 2500 1lbs! 2155 lbs ! H
e ettt TP R fm e R D LT S :
H {3) Time Above 1000 lbs. ¢« 1.7 ms, minimum ! 1.75 ms H H

TECHNICIAN’S NAME: éf ;ZﬁZL,,;‘=:/
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1 om [ ] N [ ] [ [ [ [ ] (B |
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] m ] 1 | ] | ] ] | 1 t 1 | i | | 1 |
| B 1 t 1 ] \ | 1 | 1 | 1 | | | | | 1 1
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1 aol 1 1 | | [ | t | 1 [ | | ] ] 1 | t
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| < < | 00 100 ) | 100 1 O ) oo 100 10 1 | 1o | | ot o 0 | l
| . 0 | 0 | | 100 1 00 11 10 Ll | toot 1 | 0 | o 1 |
1 m 1 [ | [ L] Ll Vo (] [ [ [ )
] M e R R I | bt b= [ B B | 1ol -t - | - — | ]
1 B ) - -] e R R o= =1 | [ I B | -l —- | )
1 o« < | 1 1 | 1 | 1 ] | 1 [ t | 1 1 1 ] )
1 =R SN ] | 1 [ t ' | l ' bt 1 | 1 | [ 1 |
i eSS EP IV PRSP ST PR AR SR S S A tihtinieitedietedidedieiedbiehsiedhi et |

| | ] ] 1 1 1 | 1 | I 11 ] I 1 1 1 | |
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1 2 ] ! 1 l 1 | | l | ] t | 1 1 ( t 1 1
| (] 1 t 1 i i i i 1 | { [ 1 ' 1 | | 1 |
| = [ ] l 1 1 1 | | | I 11 | 1 | | ) -1 |
1 [ 94 < | N = 1en O | = | [ O O I < | S I - | N - ]
| < =@ Nl It~ 1 © | <= | I B IR R T TR T I 0 | (] '
1 = mE 1 ERRHE: B | < 1< - s I by — | (=301 o e~ | 1
1 0o ®no QIO LD | 1O | 1 | (] 1 <0 < | o o o | 1
1 (o] mnz\ | i | | ] | | | ] (] 1 1 \ [ I (S| w |

| B ] | 1 1 | | | | i ) i | | 1 1 i 1 |
i =4 | 1 1 1 ' 1 1 1 1 1 (] ' 1 t [ 1 1 | o
| = e e e e e e ac e mm—— - me m= mm mm mm mm mm o= oe e ww e e C. a8 Me me TS SS S eSes oSS oS o eSSe S oS ms S SS S 10
| | 1 t 1 1 ] 1 1 ] ' [ 1 1 1 [SJ | ] 1 O
i 4 | | 1 | | i i 1 1 1 [ | t | zZ ] 1 |
1 (@) | 01010 1 1O 1 1 ] [ 1 1 1 [ 1 1 {

1 el 1 DI 1D 1 1Ot i | ] (] 1 | 1 | 1 1 |

| (3] | > > >0 | > | | | 1 to| 1O oI | < I} (O] 1
| « - (&I M1 Moo O 1101 e mo [ ) ZE|) jE g 1
| [« ~ ot QA e E | [ B B 10| O I<€<0 | m (&2 ]
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PART 572 DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA

H P. 572 + PRE-TEST | POST-TEST |
iSPECIFICATION E if requireds if requiredi
DATE OF CONFIGURATION VERIFICATION IXXXXXXXKXXXXXX { 3.9-89 | :
VERIFICATION NUMBER FOR DUMMY (%) Egg;;;;i;;;;;;—g-----; ------ E ------------ g
i SH - Seated Height } 35.6 to 35.8"1  s5.6 0 i i
i SP - Shoulder Pivot Height P 21.8 to 224" 220 " i " i
{ HP - Hip Pivot Height P39 et 1 3.8 i v
| KH - Knee Pivot from Back Line i 20.1 to 20,771 205 * i v
| KV - Knee Pivot from floor {19.3 to 19.9"1 19.5 0
{ SW - Shoulder Width  17.8 to 18.4"1 181
{ W - Hip widen I 14.0 to 15.4"1  14.7 % & % i
I1. PERFORMANCE VERIFICATION DATA:
| PRE-TEST | POST-TEST !
5 {(if required)i (if reggifffli
! DATE OF PERFORMANCE VERIFICATION ---—----------|  3.9-89 | :
| SEQUENTIAL VERIFICATION NUMBER FOR DUMMY (¥)---i 1 C :
{ VERIFICATION LAB TENPERATURE 66 to 78 deg. ) | 7072 des | deg !
{ VERIFICATION LAB HUMIDITY (10 T0 70 %) i 2z26x i x
{ TEST PARAMETER i SPECIFICATION [ P :
{ 1. HEAD DROP TEST o C F g
U e
E a. peak resultant accel. g 210 to 260 G's E 226 G’s E G’'s ;
s S Y e § e e '
E b. peak lateral accel. E <= 10 G's E 7 G's E G's g
i c. Time above 100 G’'s : 0.9 to 1.5 ms. { 1.15ms { s |

* Sequential number beginning with "1" at the start of each fiscal year's
~ crash test program.

TECHNICIAN'S NAME: Z %“"%
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PART 572 DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA...continued

e e et 4t o e S P P ————— —— Em e G EE e S eSoessaemEesssssaesSesSSsEesET"

@ e e o - - D " e - - - e -

2. NECK BENDING .TEST

- . - v - = - - -

a. Pendulum Speed

b. Pend. Avg. Decel. over
t3 to t2

1
]
4
]
L}
:
[]
+
[)
4
]
[}
1
1]
e cmmm—mmme e mmmm—e————— '
H c. Peak Resultant Head H
H Acceleration '
1

)

:

:

1

L]

1

]

1

1

1

]

[)

4

H d. Pendulum Decel. (t2-tl)
H e. Pendulum Decel. (t3-1t2)

H f. Pendulum Decel. {(t4-t3)

x
=
e
Ed
=<}
[1]
©
o
<
[o]
ot
)
ct
-
o]
o]

@ o o o e = = ——————— = - =~ = - " W > = W e M R em e SR DS L o eSS S S S S S

2

- - — - - - -

0 to 24 G’s

1

()

1

)

1

]

' H

: i 0 deg } Time : -2 to 2 ms.

: : HEL DL LD bttt il H
H ' \ Displ. : -.5 to .5" H
: | ———— | e D e it :
4 ! 30 deg ! Time ! 25.6 to 34.4 ms.;
: : === R L ekl el Gt :
: \ ! Displ. ' 2.1 to 3.1" H
' R e it | ——————m === |mr e :
4 ' 60 deg. ¢ Time ! 40.3 to 51.7 ms.}|
: : (= R it el H
' ' ¢ Displ. H 4,3 to 5.3" '
H jm————mme——- {mmm—mm———=— | — e :
H ! Maximum i Time ! 53.2 to 66.8 ms.|
H H e kel R e dadakdedy !
: : i Displ H 5.0 to 6.0" !
' fmmmm e b e e il Dbl Rl :
E | 60 deg. | Time ! 87.0 to 83.0 ms.!
: : D R :
! H ! Displ. H 4.3 to 5.3" H
' pmm—mm - fo=—=mmmmm—- Sttt '
! { 30 deg. i Time 185.4 to 104.6 ms.)
1 [] Y e ——— b e e e et - [}
] ] ) [} ]
H H ! Displ. H 2.1 to 3.1" H
H {mmmmmmmmm jmmmrmm e e :
! ¢t 0 deg. ! Time '101.0 - 123.0 ms. |
H \ e m—e- D itk h b !
! : i Displ H -.5 to 0.5" !

TECHNICLAN'S RAME: ,4.“‘7’4;4.7/ .......

(-
C-10

PRE-TEST
(if required)

POST-TEST
(if required)

————————————————————————————
————————————————————————————
----------------------------
----------------------------
----------------------------
————————————————————————————
————————————————————————————
————————————————————————————
----------------------------
——————————————
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NHTSA DUMMY I.D. NUMBER: 749 e
------------- : PRE-TEST + POST-TEST H

E (if required).: (if regt-xifiecf—:'
}'5&55'5;§£§£§£§""’"""""E"EEEEEEEEREEGQ"'§ """"""" P :
{ 3. ABDOMINAL COMPRESSION co T P P ;
| TRoT: (prelosd 50 oa.) | g | g
é a:-l:';rce @ 0.5" E 23 to 36 1bs. E' 26 1lbs ; 'E
i b. Force @ 0.75% {36 to 50 lba. | 39 16s :
i c. Force @ 1.0 §"EB'ZS'ES'IB;T"g“""'EZ'IB;"E """""""""" ;
| d. Force ® 1.3 g"55'23"55'I£;f"§"""55’18;"§ """"""" :
;IZIZZZIIZZIZIZZZ:ZIZIZZIII;IZZZZZ:ZIIZIZ::Z;ZIZ::ZI:Z:IZ;ZZIZIII:Z:ZI;
.: 4. LUMBAR FLEXION TEST: E E E E
g a:-;‘;;;;—é—g(-)-:i;;?--- E' 22 to 34 1lbs. E‘ 28 1lbs E é
| b. Force @ 30 deg. i 34 to 46 lba. | a1 g
| . Force @ 40 aeg. i 46 to 58 lba. | s1tbs 1 g
{ d. Return angle | 12 deg. maximum | o deg g
,'ZZIZ:ZIIIZIIIZIZIZZZZIZ::ZI;ZZI:::IIZII::Z5ZIZZIIIIZIZI,‘I::IZI:ZII;
E 5. CHEST IMPACT TESTS: ‘: ': s .:
| AHigh Speed i g : :
f' _H;—;;ggg-gpeed : 21.78-22.22 fps.:: 21.8 fps ; ;
| (2) Peak Deflection ;"If?7';;;2;;;""§"°'ITZ£"3""§ """"""" :
g’"ISE’QQQQ'Q;;ZQZICé'ES;;;"'g'55%5"15;';;;2;;;5""EIEZ‘IQQ'"g """"""""" §
g"'?ZI'E;Z;;;;I'Q;;Z;;;;Z;""g""56'23'¥6£""§""Eafi'i'""g """""""" g
i B. Low Speed Co A P g
(1) Probe Speed . 13.86-14.14 fps.:: 14.1 fps :
| (2) Peak Deflection g"ITIT';;;I;;;"'E""'ITB'I""E """"""" :
g"ZSI’E;;E'Q;;Z;ZIS;'E;;;;""g—IZEB'Ié;';;;E;;;g""ISEE'IQQ"g """""""" g
i (4) Internal Hysteresis i 50 to 70%x | aris x iTTTTTTTTTTTTT- E
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DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA {continued)

II. PERFORMANCE VERIFICATION DATA (continued)

PRE-TEST
(if required)

POST-TEST
{if required)

: (1) Probe Speed 6.76 to 7.04 fps 7.0 fps
P e | e e :
' (3) Time above 1000 1lbs. 1.7 ms. minimum 1.75 ms H
[kttt nietuietnhaiatefatataabatedetheb ettt bl ettt b B bttt B stk enies il :
i B. Right Knee :
, (1) Probe Speed 6.76 to 7.04 fps 7.0 fps i
: {2) Maximum Force 1850 to 2500 lbs 2295 1lbs !
| e e e e e e e e o o e o e o o e o e e e e v o} e = e o o e e e o o o o } o e o o o e ot e e e | - :
H {3) Time Above 1000 1lbs. 1.7 me. minimum 1.8 ms :
REMARKS :
~
TECHNICIAN'’S NAME: 6!4:;‘:_;232,
C-12 7731-7
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Appendix D
VEHICLE OWNER'S MANUAL OCCUPANT RESTRAINT SYSTEM INSTRUCTIONS
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