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Purpose

This 48/24 kph moving deformable barrier left side impact test was conducted for Vehicle

Research and Test Center (VRTC) by Transportation Research Center Inc. (TRC). The purpose

of this test was to gather data concerning the application ofFMVSS 214, "Side Impact Protection

- Passenger Cars," in the 48/24 kph 270° driver’s side impact mode to electric vehicles. The test

was conducted with a 1995 Solectria Force 4-door sedan.
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Test Procedure

This test was conducted using NHTSA's Office of Vehicle Safety Compliance (OVSC)

Laboratory Test Procedure No. TP-214D-03 as a guideline with the addition of a post-test static

rollover test to determine if electrolyte leakage occurred into the passenger’s compartment. Data

was obtained relative to FMVSS 214, "Side Impact Protection - Passenger Cars," performance.

The test vehicle was instrumented with eighteen (18) accelerometers to measure longitudinal,

lateral, and vertical axis accelerations. The vehicle was positioned 63° from the tow track

centerline.

The test vehicle contained two (2) Part 572 F 50th percentile adult male anthropomorphic test

devices (dummies). The dummies were positioned in the rear outboard designated seating

positions according to the dummy placement procedure specified as an attachment of the

Laboratory Test Procedure. Both dummies were instrumented with primary and redundant spine,

rib, and pelvis accelerometers to measure lateral accelerations. Each dummy was restrained by a

three-point unibelt.

The moving barrier was instrumented with five (5) accelerometers to measure longitudinal,

lateral and vertical axis accelerations. The moving deformable barrier's specified impact velocity

range was 53.1 to 54.7 kph. The intended impact point of the left side of the moving deformable

barrier face was 940 millimeters forward of the vehicle's wheelbase midpoint. The moving

deformable barrier's wheels were crabbed 27° clockwise from the barrier's longitudinal centerline.

The thirty-nine (39) data channels were multiplexed and recorded on a 14-track tape drive.

The data was digitally sampled at 12,500 samples per second and processed per Section 12 of the

Laboratory Test Procedure.

The crash event was recorded by one (1) real-time panning motion picture camera and six (6)

high-speed motion picture cameras.
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The vehicle and occupant data are summarized in Section 2.0. The FMVSS 214 data are

presented in Section 3.0. The vehicle, occupant, moving deformable barrier, and camera

measurements are presented in Section 4.0. Appendix A contains the still photographic prints.

Appendix B contains the dummy and vehicle data plots. Appendix C contains the dummy

calibration data. Appendix D contains miscellaneous test information.
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Section 2.0

Side Impact Test Summary
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Test Results Summary

This 48/24 kph 270° driver’s side impact test was conducted at TRC on May 16, 1995.

The test vehicle was a Solectria Force 4-door sedan. The passenger’s Thoracic Trauma Index

(TTI) calculation exceeded 85 g's. The driver’s TTI calculation was less than 85 g’s. The driver’s

and passenger’s pelvis lateral accelerations did not exceed 130 g's as measured by the Part 572 F

dummies seated in the driver and left rear outboard designated seating positions. The vehicle's left

side doors did not separate from the body. The vehicle's right side doors remained closed during

the impact.

The test vehicle was equipped with a three-point unibelt at the driver’s and left rear passenger’s

seating positions. The vehicle's test weight was 1334 kilograms. The moving deformable barrier's

test weight was 1364 kilograms. The moving deformable barrier's impact speed was 52.9 kph. The

vehicle's maximum static crush was 346 millimeters.

The driver's Thoracic Trauma Index (TTI) was 63.8. The driver's pelvis maximum lateral

acceleration was 77.5 g.

The left rear passenger's TTI was 89.7. The left rear passenger's pelvis maximum lateral

acceleration was 83.6 g.

The vehicle's left side doors did not separate from the body. The vehicle's right side doors did

not open during the impact. No electrolyte was found in the passenger’s compartment after

completion ofthe static rollover test.
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Table 1 Test Conditions

Test number: 950516

Test date: 05/16/95

Test time: 1408

Ambient temperature

at impact area: 21° C

Temperature in

occupant compartment: 22° C

Vehicle year/make/

model/body style: 1995/Solectria/Force/4-door sedan

Vehicle test weight: Actual: 1334 kg

Intended: 1334 kg

Moving deformable barrier test weight:

Actual: 1364 kg

Intended: 1367 kg

Impact point
1

:

Actual: 931 mm
Intended: 940 mm

Impact velocity
2

:

Actual: 52.9 kph

Intended: 53.1 - 54.7 kph

Maximum vehicle static crush: 346 mm

Number of cameras:

Real-time: 1

High-speed: 6

Door opening data:

Left-front: Difficult

Right-front: Easy

Left-rear: Difficult

Right-rear: Easy

1

As measured forward of the subject vehicle's wheelbase midpoint
2

Speed trap measurement (± .08 kph (.05 mph) accuracy)
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Table 1 Test Conditions, Cont'd.

Seat movement: Front: Rear:
i

i

Seat back failure: None None
|

Seat shift: None None i

Remarks:

Driver's seat back angle was 25°.

Glazing damage: Both left door glasses were shattered. The left side of the windshield

cracked.

Dummies: Driver #199 Passenger #191

Type: SID SID

Location: Left front Left rear

Restraint: Airbag and

three-point unibelt

Three-point unibelt

Number of data channels: 8 8

Visible dummy contact points:

Head: None C-pillar

Chest: Door panel Door panel

Abdomen: Door panel Door panel

Left knee: Door panel Door panel

Right knee: NA NA

Other notable impact effects: None
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Table 2 Test Vehicle Information

1995/Solectria/Force/4-door sedan

Red

Transverse/lateral

One A.C. motor and gear box

X fwd. _rwd, 4wd

05/09/95

155

NA

Vehicle year/make/

model/body style:

Color:

VIN:

Electric motor data:

Placement:

Type:

Final drive:

Date vehicle received:

Odometer reading:

Dealer's name

and address:

Accessories:

Power steering No

Power brakes Yes

Power seats No

Power windows No

Tinted glass Yes

Radio No

Clock No

Other None

Certification data from vehicle's label:

Vehicle manufactured by:

Date of manufacture:

VIN:

GVWR:

GAWR: Front:

Rear:

Automatic transmission Yes

Automatic speed control No

Tilting steering wheel No

Telescoping steering wheel No

Air conditioning No

Anti-skid brake No

Rear window defroster Yes

CAMI Automotive, Inc.

03/95

2C1MR529X6756913

1249 kg

649 kg

619 kg
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Table 2 Test Vehicle Information. Cont'd.

Size of tires on vehicle: P155/80R13

Tire pressure with maximum
capacity vehicle load:

Front: 300 kPa

Rear: 300 kPa

Spare tire: None

Type of seats:

Front: Bucket

Rear: Bench

Tire & caoacitv data from vehicle's label:

Recommended tire size: P155/80R13

Recommended cold tire pressure:

Front: 220 kPa

Rear: 220 kPa

Designated seating capacity:

Front: 2

Rear: 2

Total: 4

Vehicle capacity weight: 312 kg

Test vehicle attitudes:

Delivered attitude: LF: 662 mm RF: 639 mm LR: 616 mm RR: 618 mm

Fully loaded attitude: LF: 640 mm RF: 657 mm LR: 575 mm RR: 585 mm

Pre-test attitude: LF: 620 mm RF 628 mm LR: 585 mm RR: 595 mm

Post-test attitude: LF: 606 mm RF: 640 mm LR: 581 mm RR: 586 mm

2-6



Table 2 Test Vehicle Information. Cont'd.

Weight of test vehicle as received (with maximum fluids):

Right front 260 kg Right rear 293 kg

Left front 272 kg Left rear 303 kg

Total front weight 532 kg (47.2% of total vehicle weight)

Total rear weight 596 kg (52.8% of total vehicle weight)

Total delivered weight 1128 kg

Calculation of test vehicle's target test weight:

RCLW = Rated Cargo and Luggage Weight

UDW = Unloaded Delivered Weight (1128 kg)

VCW = Vehicle Capacity Weight (3 12 kg)

DSC = Designated Seating Capacity (4)

RCLW - VCW - 68 (DSC) - 40 kg

Target test weight = UDW + RCLW + (Number of SID dummies x 79 kg

per dummy)

Target test weight = 1128 + 40

Target test weight = 1326 kg

+ 158

Weight of test vehicle with required dummies and 48 kg of cargo weight:

Right front 302 kg Right rear 325 kg

Left front 338 kg Left rear 369 kg

Total front weight 640 kg (48.0% of total vehicle weight)

Total rear weight 694 kg (52.0% of total vehicle weight)

Total test weight 1334 kg

Weight of ballast secured in vehicle cargo area: 0 kg

Components removed to meet target test weight: None

CG rearward of front wheel centerline: 1229 mm

Vehicle Wheelbase: 2363 mm
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Table 3 Post-Impact Data

Test number: 950516

Test date: 05/16/95

Test time: 1408

Test type: Left side impact

Impact angle
1

:
270°

Crabbed angle
2

:
27°

Ambient temperature

at impact area: 21° C

Temperature in

occupant compartment: 22° C

Impact velocity:

Primary: 52.9 kph

Secondary 52.9 kph

Specified range: 53.1 to 54.7 kph

Distance from barrier to vehicle:

Entering velocity trap: 356 mm

Exiting velocity trap: 5 1 mm

Angle measured clockwise from longitudinal axis of struck vehicle to longitudinal axis of

moving barrier.
2

Angle measured clockwise from longitudinal axis of moving barrier to its velocity vector.
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Figure 1 Impact Velocity Measurement System

The final vane clears the final emitter/receiver pair 51 millimeters before impact.

The vanes have 305-millimeter spacing.
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Figure 2 Vehicle Accelerometer Placement

BOTTOM VIEW
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Figure 3 Moving Deformable Barrier Accelerometer Placement
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Data Acquisition Explanations

The left front sill Y-axis accelerometer, LFSYG1, lost data at 10 milliseconds as a result

of the accelerometer’s cable being damaged by the vehicle’s crush on impact.

The following moving deformable barrier channels lost data at approximatley 90

milliseconds as a result of the multiplexing box of the data acquisition system not being

attached to the barrier. The box moved on impact breaking the accelerometer cables. The

data loss also affected the barrier center of gravity resultant acceleration calculation.

BCGXG - moving barrier center of gravity X-axis accelerometer

BCGYG - moving barrier center of gravity Y-axis accelerometer

BCGZG - moving barrier center of gravity Z-axis accelerometer

BSRXG - moving barrier left rear frame rail X-axis accelerometer

BSRYG - moving barrier left rear frame rail Y-axis accelerometer
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Table 6 Dummy Data Summary

|

I

TEST NUMBER: 950516 DRIVER DUMMY SERIAL NUMBER: 199

POSITIVE NEGATIVE
DIRECTION DIRECTION

LOWER SPINE
LATERAL (P)

LATERAL (R)

70.1 g
71.2 g

@

@

28.1
28.1

ms
ms

11.8
11.5

g

g

@

@

76.9
76.9

ms
ms

LEFT UPPER RIB
LATERAL (P) 54.1 g @ 23.1 ms 9.5 g <a 91.2 ms
LATERAL (R) 55.8 g @ 23.1 ms 9.9 g 72.5 ms

LEFT LOWER RIB
LATERAL (P) 57.5 g @ 34.4 ms 9.9 g @ 71.3 ms
LATERAL (R) 55.5 g @ 34.4 ms 10.1 g @ 71.3 ms

TTI (P) 63.8
TTI (R) 63.5

1

PELVIS
LATERAL (P) 77.5 g @ 30.0 ms 11.3 g @ 51.3 ms
LATERAL (R) 82.3 g @ 30.6 ms 14.3 g @ 50.6 ms

POSITIVE DIRECTION
LONGITUDINAL:
LATERAL:
VERTICAL:

REARWARD
RIGHTWARD
UPWARD

NEGATIVE DIRECTION
LONGITUDINAL: FORWARD
LATERAL: LEFTWARD
VERTICAL: DOWNWARD

I

I

I
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Table 6 Dummy Data Summary. Cont'd.

TEST NUMBER: 950516 PASSENGER DUMMY SERIAL NUMBER: 191

POSITIVE NEGATIVE
DIRECTION DIRECTION

LOWER SPINE
LATERAL (P)

LATERAL (R)

73.1
72.2

g

g

0

<§

39.4
39.4

ms
ms

24.2
24.2

g

g

@ 69.4
69.4

ms
ms

LEFT UPPER RIB
LATERAL (P) 75.8 g @ 36.9 ms 7.5 g @ 76.3 ms
LATERAL (R) 75.1 g @ 36.9 ms 8.1 g 76.3 ms

LEFT LOWER RIB
LATERAL (P) 106.2 g @ 37.5 ms 32.5 g <a 64.4 ms
LATERAL (R) 105.6 g 0 37.5 ms 32.5 g @ 64.4 ms

TTI (P) 89 .7

TTI (R) 88 .9

PELVIS
LATERAL (P) 83.6 g @ 35.6 ms 14.4 g @ 80.6 ms
LATERAL (R) 85.5 g @ 33.7 ms 14.4 g @ 80.6 ms

POSITIVE DIRECTION
LONGITUDINAL: REARWARD
LATERAL: RIGHTWARD
VERTICAL: UPWARD

NEGATIVE DIRECTION
LONGITUDINAL:
LATERAL:
VERTICAL:

FORWARD
LEFTWARD
DOWNWARD
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Section 4.0

Vehicle, Occupant, Moving Deformable Barrier, and Camera Measurements
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Figure 4 Pre-Test and Post-Test Measurements

Vehicle: 1995 Solectria Force 4-door sedan

Test Date: 05/16/95 YIN: 2C1MR52X6756913

Delivered Post-Test Change Delivered Post-Test Change

A 2362 2295 67

B 832 840 -8

C 973 985 -12

D 4176 4120 56

E 105 105 0

F 466 230 236

G 273 273 0

H 245 249 -4

I 218 153 65

All distance measurements are in millimeters.

J 234 211 23

K 276 268 8

L 90 90 0

M 535 286 249

N 630 578 52

NA 635 629 6

P 1376 1280 96

Q 413 374 39
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Figure 6 Dummy and Seat Positioning Data

Vehicle:

Seat Type:

Adjuster Type:

Bucket Seat Back type:

Technicians:

Positioning Date:

Ambient Temperature:

Time:

1995 Solectria Force

Front - Bucket; Rear - Bench

Manual

Manually adjustable

D. Summers, S. Orts

05/16/95

22° C
1230

Driver Dummy 1

#199; Type: SID

Head 471

Target -50°

Left Rear

Passenger Dummy2
#191; Type

Head

Target

: SID

399
-22

°

702
99°

430
127°

i

1
Driver dummy measurements are referenced to top of front door striker.

2
Passenger dummy measurements are referenced to top of rear door striker.

All distance measurements are in millimeters.

All angles are referenced to vertical.
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Figure 7 Dummy Longitudinal Clearance Measurements

HH 430 NA
HW 603 NA
CD 552 NA
CS 375 NA
KDL 102 NA
KDR 101 NA
PA 23° 24°

PHX 203 324

PHZ 144 310

HB NA 520

NB NA NA
CB NA 454

KBL NA 96

KBR NA 92

Note: The rear passenger's PHX and PHZ measurements are referenced to the front door

striker.

All distance measurements are in millimeters.

All angles are referenced to horizontal.
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Figure 8 Dummy Lateral Clearance Measurements

HZ

HZ

Left Rear

Driver Passenger

HR
HS
AD
HD
HZ

163

227

93

105

146

133

160

104

134

56

All distance measurements are in millimeters.
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Figure 9 Moving Deformable Barrier Face Crush

NOTES: L is pre-test length of contact surface.

Cl through C6 are spaced equally apart.

CL moving barrier centerline.

Pre-test Post-test Crush

L 1630 mm
Cl 250 mm 316 mm 66 mm
C2 226 mm 259 mm 33 mm
C3 224 mm 249 mm 25 mm
C4 226 mm 254 mm 28 mm
C5 224 mm 259 mm 35 mm
C6 239 mm 239 mm 0 mm
CL 229 mm 251 mm 22 mm
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Figure 10 Camera Positions
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Figure A-l Pre-test Barrier and Vehicle Front View

Figure A-2 Post-test Barrier and Vehicle Front View





Figure A-4 Pre-test Barrier and Vehicle Rear View

Figure A-5 Post-test Barrier and Vehicle Rear View



Figure A-7 Pre-test Left Rear Close-up View



Figure A-8 Pre-test Overhead View

Figure A-9 Pre-test Overhead Close-up View



Figure A-l 1 Post-test Front Underbody View



Figure A- 12 Pre-test Rear Underbody View

Figure A- 13 Post-test Rear Underbodv View



Figure A- 15 Post-test Driver Dummy Position View



mm

Figure A- 17 Pre-test Driver Dummy and Vehicle Interior - View 2
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Figure A-19 Pre-test Passenger Dummy Position View

Figure A-20 Post-test Passenger Dummy Position View



Figure A-21 Pre-test Passenger Dummy and Vehicle Interior - View 1

|

;

Figure A-22 Pre-test Passenger Dummy and Vehicle Interior - View 2

i



Figure A-23 Post-test Passenger Dummy and Vehicle Interior View
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Figure A-25 Post-test Driver Dummy Contact - View 2



Figure A-26 Post-test Passenger Dummy Contact View
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Figure A-28 Post-test Deformable Barrier Face Left Side View

9505
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Figure A-29 Pre-test Left Mid Underbody View
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Figure A-3 1 Post-test Rear Battery Box Cover - View 2



Figure A-32 Post-test Vehicle on Static Rollover View
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CS
S3

S3m
C3J

CD

CO

r*-

<r
CD

CO CL.

CS
PO

S3
S>

s>o

s>

s>
S>

cr

oc

CD
>“

S>
CN

I

CO CD CN
I

(3) N0Iiyd31333y
<r

LJ



MOVING

DEFORMABLE

BARRIER

INTO

LEFT

SIDE

OF

SOLECTRIA

FORCE

DRIVER

PELVIS

Y-AXIS

ACCELERATION

REDUNDANT

TRC

INC.

FHVSS

214

SIDE

IMPACT

TEST

NUMBER

95051G

i

(D) N0UUU3R3DDU

_30

i

I

I

I

I

I

I

I

I

i

i

i

i

-20

10

40

70

100

130

1G0

190

220

250

280

310

TIME

(MSI

CHANNEL

:

PEVYGA

FILTER

FIR

100

PEAK

DATA

:

82.35

G
@

30.62

PIS,

-14.25

G
6
50

63

MS





flOVINC

DEFORNABLE

BARRIER

INTO

LEFT

SIDE

OF

SOLECTRI

A

FORCE

LEFT

REAR

PASSENEGER

LOWER

SPINE

Y-AXIS

ACCELERATION

REDUNDANT

TRC

INC

FHVSS

214

SIDE

IMPACT

TEST

NUHBER

S5051G

( 3) NO I lWd31333y
<rc
LJ



MOVING

DEFORMABLE

BARRIER

INTO

LEFT

SIDE

OF

SOLECTR

IA

FORCE

LEFT

REAR

PASSENEGER

LEFT

UPPER

RIB

V

-AX

IS

ACCELERATION

REDUNDANT

TRC

INC.

FNVSS

214

SIDE

IMPACT

TEST

NUMBER

95051G



HOVINC

DEFORHABLE

BARRIER

INTO

LEFT

SIDE

OF

SOLECTRI

A

FORCE

LEFT

REAR

PASSENECER

LEFT

UPPER

RIB

Y-AXIS

ACCELERATION

REDUNDANT



I

K>
m 1

PO

CO

COm

co
co
CN

C!

D

gu

CD

cs
in

CS>

in
CN

CNm
i

co

cs>

LH

G?
CN
CN

m
<2J

CD

in
CN

cs>

CO

CD
cs

<x

CS> V
a? ^ <r^ CD LlJ

2= Q_

CS im
i

CSJ

C£>

cs>

O'

cs
cs

cs>

QC

cs>

CD

cr

CS>

CN

CO CD T
I

( D) N0I1UU31333U
<E
in
CD



HOVINC

DEFORMABLE

BARRIER

INTO

LEFT

SIDE

OF

SOLECTR

IA

FORCE

LEFT

REAR

PASSENECER

LEFT

LOWER

RIB

Y-AXIS

ACCELERATION

REDUNDANT

TRC

INC

FMVSS

214

SIDE

IMPACT

TEST

NUMBER

95051G

-20

10

40

70

100

130

1
G0

190

220

250

280

310

TIME

(MSI

CHANNEL

:

LLRYGD

FILTER

:

FIR

100

PEAK

DATA

105

60

G
g

37.50

MS;

-32.52

G
g
64

.38

MS



nOVINC

DEFORMABLE

BARRIER

INTO

LEFT

SIDE

OF

SOLECTR

IA

FORCE

LEFT

REAR

PASSENEGER

PELVIS

V-

AXIS

ACCELERATION

FHVSS

214

SIDE

IMPACT

TEST

NUMBER

95051G

CTJ

(3) NOIlUyBIBOOU

-20

10

40

70

100

130

1G0

1S0

220

250

280

310

TIME

(
ns

1

CHANNEL

PEVYG4

FILTER

FIR

100

PEAK

DATA

83

60

G
6
35

G3

MS,

-14

37

G
6
80

G3

MS



MOVING

DEFORflABLE

BARRIER

INTO

LEFT

SIDE

OF

SOLECTR

IA

FORCE

LEFT

REAR

PASSENEGER

PELVIS

Y-AXIS

ACCELERATION

REDUNDANT

FflVSS

214

SIDE

IMPACT

TEST

NUMBER

95051G

cs>

ro

cs>

co

CS?

in
CN

S3
CN
CSJ

S3
CO

(S3

CD
,

CO

CS i

MO
|

CS)

(S3

<s>

l>

(S3

cs>

(SP

(NJ

I

in MO MO
I

( D) N0Iiyd31333y

CHANNEL

PEVYGD

FILTER

:

FIR

100

PEAK

DATA

:

85.52

G
0

33.75

MS

;

-14

44

G
0
80

S3

MS



nOVINC

DEFORMABLE

BARRIER

INTO

LEFT

SIDE

OF

SOLECTR

IA

FORCE

RIGHT

FRONT

SILL

X-AXIS

ACCELERATION

FMVSS

214

SIDE

IMPACT

TEST

NUMBER

95051G

cs>

CO
CN

C55

in
CN

cs>

CN
CN

Cv>

CO

CO
zz

CO
rn

<2;

ld

LD
CO

co

cn

ca;

CD

CD

<JL
\—
<Ta

<r

CS>

CD

co

CS3

r-o

cs
CS>

cs>o

cs>

cs>

CD

CO
CO
<r

i

LJ

CJ

K>

CO
X
CO

<3P

CN
I

CD CN CN
I

*r
l

CD

C 0) NO I iUd3133Dy
cr
31
LJ



MOVING

DEFORMABLE

BARRIER

INTO

LEFT

SIDE

OF

SOLECTRI

A

FORCE

RIGHT

FRONT

SILL

Y-AXIS

ACCELERATION

CD) NOIlWdBIBOOy

CHANNEL

RFSYG

FILTER

CH

.

CLASS

60

PEAK

DATA

:

23

46

G
@

18.40

MS,

-4

82

G
@

60.56

MS



nOVINC

DEFORMABLE

BARRIER

INTO

LEFT

SIDE

OF

SOLECTR

I(A

FORCE

RIGHT

FRONT

SILL

Z-AXIS

ACCELERATION

FMVSS

214

SIDE

IMPACT

TEST

NUMBER

950516

cs> cs cs
ld r^j

cs cs>

rvj

l

cs

I

cs
5LD

I

C T NOIIUDDIDODU

-20

10

40

70

100

130

160

190

220

250

280

310

TIME

(MSI

CHANNEL

RFSZG

FILTER

CH

.

CLASS

60

PEAK

DATA

:

7

.49

G
0
6

16

MS

.

-5.05

G
@
53

.60

MS



HOVINC

DEFORMABLE

BARRIER

INTO

LEFT

SIDE

OF

SOLECTR

IA

FORCE

RICHT

REAR

SILL

X-AXIS

ACCELERATION

C D3 N0I1UH31300U

CHANNEL

RRSXG

FILTER

CH

.

CLASS

G0

PEAK

DATA



MOVING

DEFORMABLE

BARRIER

INTO

LEFT

SIDE

OF

SOLECTR

I(A

FORCE

RICHT

REAR

SILL

V
-AX

1S

ACCELERATION

TRC

INC

FMVSS

214

SIDE

IMPACT

TEST

NUMBER

95051G



MOVING

DEFORMABLE

BARRIER

INTO

LEFT

SIDE

OF

SOLECTRIA

FORCE

RIGHT

REAR

SILL

Z-AX1S

ACCELERATION

TRC

INC

FMVSS

214

SIDE

IMPACT

TEST

NUMBER

9505

1

G



MOVING

DEFORMABLE

BARRIER

INTO

LEFT

SIDE

OF

SOL

ECT

RI
(A

FORCE

LEFT

REAR

SILL

Y-AXIS

ACCELERATION



MOVING

DEFORMABLE

BARRIER

INTO

LEFT

SIDE

OF

SOLECTRIA

FORCE

LEFT

FRONT

SILL

Y-AXIS

ACCELERATION

TRC

INC.

FM

VSS

214

SIDE

IMPACT

TEST

NUMBER

950516



HOVINC

DEFORMABLE

BARRIER

INTO

LEFT

SIDE

OF

SOLECTRIA

FORCE

LEFT

FRONT

DOOR

CENTERLINE

Y-AXIS

ACCELERATION

FHVSS

214

SIDE

IMPACT

TEST

NUHBER

95051G



HOVINC

DEFORdABLE

BARRIER

INTO

LEFT

SIDE

OF

SOLECTRIA

FORCE

RICHT

REAR

SEAT

V
-AX

IS

ACCELERATION

FflVSS

214

SIDE

IMPACT

TEST

NUMBER

95051G

<s>

cs> cs
CD V CM

CS
CN

I

cs

l

cs
CD

I

IS
CO
CN

cs
ln
CN

cs>

CN
CN

cs>

CO

f"0

IS)

cs>

<s>

r-

cs?

CSJ

CN
I

c D) Nonyy3i33oy

CO

CN
LTD

ro
rn

<2;

CD

CO
CO

CD
I

CO

<s>

CD

CD

O)

CD

CO
rn

CO
CN

<x
h-
<r

<T
LU
Q_

(S>

CD

CO
CO
<r

1

CJ

CJ

LU

CD
>-
cr
cm

<rm
CJ



!



no

V
ING

DEFORMABLE

BARRIER

INTO

LEFT

SIDE

OF

SOLECTR

I(A

FORCE

LEFT

FRONT

DOOR

UPPER

CENTERLINE

Y-AXIS

ACCELERATION

CHANNEL

:

LFDYG3

FILTER

CH

CLASS

G0



nOVINC

DEFORMABLE

BARRIER

INTO

LEFT

SIDE

OF

SOLECTR

IA

FORCE

LEFT

REAR

DOOR

(1

ID-REAR

Y-AXIS

ACCELERATION

FH

VSS

214

SIDE

IMPACT

TEST

NUMBER

95051G

CO CNI

I

^r
I

( D) N0Iiyy3133Dy

-20

10

40

70

100

130

1G0

190

220

250

280

310

TIME

(MSI

CHANNEL

LRDYG1

FILTER

CH

CLASS

60

PEAK

DATA

76

04

G
8
IS

84

MS;

-37

34

G
6
25

20

MS



riOYING

DEFORHABLE

BARRIER

INTO

LEFT

SIDE

OF

SOLECTRIA

FORCE

LEFT

REAR

DOOR

UPPER

CENTERLINE

Y-AXIS

ACCELERATION

(S LO

CD) NO 1 1UU31303U

CHANNEL

:

LRDYG2

FILTER

CH

.

CLASS

G0



nOVINC

DEFORMABLE

BARRIER

INTO

LEFT

SIDE

OF

SOLECT

RI
(A

FORCE

FRONT

BATTERY

BOX

Y-AXIS

ACCELERATION

FMVSS

214

SIDE

IMPACT

TEST

NUMBER

950516

cs cs
LD CN

cs cs>

rvj

I

cs>

^r
I

cx>

CJD

I

(D) N0Iiyd31333U

-20

10

40

70

100

130

160

190

220

250

280

310

TIME

(MSI

CHANNEL

FBBYG

FILTER

CH

CLASS

60

PEAK

DATA

20

76

G
@

19

52

MS

.

-6

29

G
6
95

36

MS



MOVING

DEFORMABLE

BARRIER

INTO

LEFT

SIDE

OF

SOLECTRIA

FORCE

FRONT

BATTERY

BOX

Z-AXIS

ACCELERATION



MOVING

DEFORMABLE

BARRIER

INTO

LEFT

SIDE

OF

SOLECTRIA

FORCE

REAR

BATTERY

BOX

Y-AXIS

ACCELERATION

FMVSS

214

SIDE

IMPACT

TEST

NUMBER

950516

CO

cs cs
cd cn

cs cs cs
rvj N"

I I

CS>

CD
I

C5>

CNm

CD) NO I 1UH31300U

-20

10

40

70

100

130

160

190

220

250

280

TIME

(MSI

CHANNEL

RBBYG

FILTER

CH

CLASS

60

PEAK

DATA

18

12

G
S

27

52

MS

,

-2

62

G
@



MOVING

OEFORIIAEILE

BARRIER

INTO

LEFT

SIDE

OF

SOLECTRI

A

FORCE

REAR

BATTERV

BOX

Z-AXIS

ACCELERATION



MOVING

DEFORMABLE

BARRIER

INTO

LEFT

SIDE

OF

SOLECTR

IA

FORCE

MOVING

BARRIER

CENTER

OF

GRAVITY

X-AXIS

ACCELERATION

FMVSS

214

SIDE

IMPACT

TEST

NUMBER

950516

cs> cs cs
u? cvj

cs C5>

CN
I

cs>

V
I

cs
UP

I

ID) NOI 1WB31300U

-20

10

40

70

100

130

160

190

220

250

280

310

TIME

(MSI

CHANNEL

BCGXC

FILTER

CH

CLASS

60

PEAK

DATA

425.58

G
S

283.76

MS

,

-13.86

G
@

87.68

MS



MOVING

DEFORMABLE

BARRIER

INTO

LEFT

SIDE

OF

SOLECTRIA

FORCE

MOVING

BARRIER

CENTER

OF

GRAVITY

Y-AXIS

ACCELERATION

ID) NO I lWd3“l300y LJ





nOVINC

DEFORMABLE

BARRIER

INTO

LEFT

SIDE

OF

SOLECTR

IA

FORCE

MOVING

BARRIER

CENTER

OF

GRAVITY

RESULTANT

ACCELERATION

TRC

INC

FMVSS

214

SIDE

IMPACT

TEST

NUMBER

95051G

ID) NO I IWdBIBDDU

-20

10

40

70

100

130

160

1S0

220

250

280

TIME

(MS)

CHANNEL

:

BCGRG

FILTER

:

CH

.

CLASS

60

PEAK

DATA

:

G0G.03

G
@

140

.48

MS

.

0
02

G
@



MOVING

DEFORdABLE

BARRIER

INTO

LEFT

SIDE

OF

SOLECTRI

A

FORCE

dOVINC

BARRIER

LEFT

REAR

FRAME

RAIL

X-AXIS

ACCELERATION



MOVING

DEFORMABLE

BARRIER

INTO

LEFT

SIDE

OF

SOLECTR

IA

FORCE

flOVINC

BARRIER

LEFT

REAR

FRAME

RAIL

Y-AXIS

ACCELERATION

TRC

INC.

FflVSS

214

SIDE

IMPACT

TEST

NUMBER

950516

CD) NOIiyyBDBOOU

-20

10

40

70

100

130

160

1S0

220

250

280

310

TIME

(MS)

CHANNEL

:

BSRYG

F
I
LTER

CH

CLASS

G0

PEAK

DAT

A
:

84.07

G
@

132

5G

MS,

-405

62

G
@

269

04

MS



Appendix C

Dummy Calibration Data

C-l



Pre-test Certification Data

Driver Dummy Serial Number: 199



12-MAY-95

TRC INC.

SYMB

TRANSPORTATION RESEARCH CENTER INC.
SIDE IMPACT DUMMY

EXTERNAL DIMENSIONS
LEFT SIDE CONFIGURATION
SN 199 FIRST TECHNOLOGY

TEST NO: ED19925 572F SN199 EXT. DIMENSION CAL25

DIMENSIONS WITH CHEST JACKET INSTALLED

DESCRIPTION

TEMPERATURE

SPECIFICATION TEST RESULTS

21.1 DEG. C

50.0 %RELATIVE HUMIDITY

SH
|
SEATED HEIGHT

|
889 - 909 MM 894.1 MM

HP
1

|
HIP PIVOT HEIGHT 99 MM REFERENCE

KH
1

|

KNEE PIVOT FROM BACKLINE 511 - 526 MM 520.7 MM

KV
1

|
KNEE PIVOT FROM FLOOR 490 - 506 MM 490.2 MM

HW
1

|
HIP WIDTH 356 - 391 MM 386.1 MM

SYMB

DIMENSIONS WITH CHEST JACKET REMOVED

DESCRIPTION SPECIFICATION TEST RESULTS

RH RIB HEIGHT 501 - 520 MM

229 - 241 MM

165. - 180 MM

165 - 180 MM

< 2.5 MM

508.0 MM

241.3 MM

175.3 MM

175.3 MM

RD RIB FROM BACKLINE

RW-1

RW-2

TOP RIB WIDTH FROM C/L

BOTTOM RIB WIDTH FROM C/L

DIFFERENCE BETWEEN TOP &

BOTTOM RIB WIDTH FROM C/L 0.0 MM

DUMMY MEETS SPECIFICATIONS

TECHNIC IAN_ RUN NUMBER: 051795.1243



PART

572

—

F
S
I
D

THORAX

CALIBRATION

-

(LEFT

SIDE

IMPACT]

LEFT

LOWER

RIB

ACCELERATION

V

AXIS

TRC

TEST

NUMBER

STL

1

9925

572F

SN199

LEFT

THORAX

CAL25

RUN

NUMBER

060895

1238,



PART

57

2
—

F
S
I
D

THORAX

CALIBRATION

-

(LEFT

SIDE

IMPACT]

LOWER

SPINE

ACCELERATION

V

AXIS

TRC

TEST

NUMBER

:

STL

1
9925

572F

SN1S9

LEFT

THORAX

CAL25

RUN

NUMBER

060895

1238,



TRANSPORTATION RESEARCH CENTER INC.

LATERAL PELVIS IMPACT TEST

SIDE IMPACT DUMMY 12-MAY-95

LEFT SIDE CONFIGURATION

TRC INC. TEST NO: SPL19925 572F SN199 LEFT PELVIS CAL25

TEST PARAMETER
1

|
SPECIFICATION

|
(ABSOLUTE VALUE)

1

|
TEST RESULTS

1

TEMPERATURE
1

|
18.9 - 25.5 C

1

|
21.1 DEG. C

RELATIVE HUMIDITY
1

|

10-70 %
1

|
50.0 %

PENDULUM VELOCITY
1

|
4.21 - 4.32 M/S

|
4.28 M/S

PEAK PELVIC ACCELERATION
1

|
40 - 60 G

1

|

-51.7 G

TIME ABOVE 20 G LEVEL
1

|
3 - 7 MS

1

|
5.6 MS

IS ACCELERATION CURVE
1

1

1

1

UNIMODAL?
|

YES
|

YES

TEST MEETS SPECIFICATIONS

TECHNICIAN RUN NUMBER: 051295.1331;!



PART

572-F

S

ID

PELVIS

CALIBRATION

-

(LEFT

SIDE

I
FIPACT

I

PELVIS

ACCELERATION

V

AXIS

TRC

TEST

NUMBER

SPL

l
9925

572F

SN139

LEFT

PELVIS

CAL25

RUN

NUMBER

051295

1351,

cs
CO

ro

cs>

( D)

<r
n:
C.J

N0I1UU31333U





Pre-test Certification Data

Passenger Dummy Serial Number: 191





TRANSPORTATION RESEARCH CENTER INC.
SIDE IMPACT DUMMY

EXTERNAL DIMENSIONS 12-MAY-95
LEFT SIDE CONFIGURATION
SN 191 FIRST TECHNOLOGY

TRC INC. TEST NO: ED19127 572F SN191 EXT. DIMENSION CAL27

DIMENSIONS WITH CHEST JACKET INSTALLED

SYMB
|
DESCRIPTION

1

1
SPECIFICATION

|
TEST RESULTS

|
TEMPERATURE

T
i

21.1 DEG. C

|
RELATIVE HUMIDITY

i

i
50.0 %

SH SEATED HEIGHT
i

i
889 - 909 MM

|
899.2 MM

HP HIP PIVOT HEIGHT
i

i
99 MM

|
REFERENCE

KH
|
KNEE PIVOT FROM BACKLINE

i

i
511 - 526 MM

|
525.8 MM

KV KNEE PIVOT FROM FLOOR
i

i
490 - 506 MM

|
495.3 MM

HU
|
HIP WIDTH

i

i
356 - 391 MM

|
363.2 MM

SYMB

DIMENSIONS WITH CHEST JACKET REMOVED

1 1

DESCRIPTION
|

SPECIFICATION
|
TEST RESULTS

RH
1

RIB HEIGHT
|

501 - 520 MM
|

515.6 MM

RD
1

RIB FROM BACKLINE
|

229 - 241 MM
|

236.2 MM

RW-1
1

TOP RIB WIDTH FROM C/L
|

165. - 180 MM
|

172.7 MM

RW-2
1

BOTTOM RIB WIDTH FROM C/L
|

165 - 180 MM
|

172.7 MM

DIFFERENCE BETWEEN TOP & |

BOTTOM RIB WIDTH FROM C/L
j < 2.5 MM 0.0 MM

DUMMY MEETS SPECIFICATIONS

TECHNICIAN RUN NUMBER: 051795.1245



TRANSPORTATION RESEARCH CENTER INC.

LATERAL THORAX IMPACT TEST

SIDE IMPACT DUMMY 12-MAY-95

LEFT SIDE CONFIGURATION

TRC INC. TEST NO: STL19127 572F SN191 LEFT THORAX CAL27

TEST PARAMETER
1 1

SPECIFICATION

|
(ABSOLUTE VALUE)

|

TEST RESULTS

TEMPERATURE
1 1

|
18.9 - 25.5 C

|
21.1 DEG. C

RELATIVE HUMIDITY
1 1

j
10 - 70 %

|
50.0 1

PENDULUM VELOCITY
1 1

|
4.21 - 4.32 M/S

|
4.22 M/S

PEAK ACCELERATION:
UPPER RIB BAR

1 1

!

|
37 - 46 G

|

-41.4 G

PEAK ACCELERATION:
LOVER RIB BAR

1 1

1 1

|
37 - 46 G

|

-40.6 G

PEAK ACCELERATION:
LOWER THORACIC SPINE

1 1

1

|
15 - 22 G

|
-17.3 G

TEST MEETS SPECIFICATIONS

TECHNICIAN RUN NUMBER: 051295. 1142 ;

2



PART

572-F

SID

THORAX

CALIBRATION

-

(LEFT

SIDE

I
HP

ACT

]

LEFT

UPPER

RIB

ACCELERATION

V

AXIS

TRC

TEST

NUNBER

:

STL

19127

572F

SN131

LEFT

THORAX

CAL27

RUL



PART

572-F

SI

.

D

THORAX

CALIBRATION

-

(LEFT

SIDE

IMPACT]

LEFT

LOWER

RIB

ACCELERATION

V

AXIS



PART

572

—

F

S.I.D

THORAX

CALIBRATION

-

(LEFT

SIDE

IMPACT]

LOWER

SPINE

ACCELERATION

V

AXIS

TRC

TEST

NUMBER^

STL

19127

572F

SN191

LEFT

THORAX

CAL27

RUN

NUMBER

051295

IH2,



TRANSPORTATION RESEARCH CENTER INC.

LATERAL PELVIS IMPACT TEST

SIDE IMPACT DUMMY 12-MAY-95

LEFT SIDE CONFIGURATION

TRC INC. TEST NO: SPL19127 572F SN191 LEFT PELVIS CAL27

TEST PARAMETER
1

|
SPECIFICATION

|

(ABSOLUTE VALUE)

1

|
TEST RESULTS

1

TEMPERATURE
1

|
18.9 - 25.5 C

1

|
21.1 DEG. C

RELATIVE HUMIDITY
1

|

10-70 %
1

|
50.0 %

PENDULUM VELOCITY
1

|
4.21 - 4.32 M/S

1

|
4.29 M/S

PEAK PELVIC ACCELERATION
1

|
40 - 60 G

1

|

-43.8 G

TIME ABOVE 20 G LEVEL
1

|
3 - 7 MS

1

|
5.8 MS

IS ACCELERATION CURVE
1

1

1

1

UNIMODAL?
|

YES
|

YES

TEST MEETS SPECIFICATIONS

TECHNICIAN f^L<- RUN NUMBER: 051295.1015;!



PART

572-F

SID.

PELVIS

CALIBRATION

-

(LEFT

SIDE

I
HP

ACT

]

PELVIS

ACCELERATION

V

AXIS

TRC

TEST

NUflBER

SPL

19127

572F

SN191

LEFT

PELVIS

CAL27

RUN

NUMBER

051295.1030;





Appendix D

Miscellaneous Test Information

D-l





Dummy Instrumentation Placement

Dummy Manufacturer & S/N: First Technology #199

Seating Position: Driver

Orientation

Description Axis Manufacturer Model S/N (+ Sensing)

Left lower spine acceleration Y Endevco 7264 CR21H Left

Left lower spine acceleration

Redundant Y Endevco 7264 AGRG8 Left

Left upper rib acceleration Y Endevco 7264 EA78J Right

Left upper rib acceleration

Redundant Y Endevco 7264 CY39H Right

Left lower rib acceleration Y Endevco 7264 CY62H Right

Left lower rib acceleration

Redundant Y Endevco 7264 CC91H Right

Pelvis acceleration Y Endevco 7264 CY92H Left

Pelvis acceleration

Redundant Y Endevco 7264 CC11H Right



Dummy Instrumentation Placement

Dummy Manufacturer & S/N: First Technology #191

Seating Position: Left rear passenger

Description Axis Manufacturer Model S/N

Left lower spine acceleration Y Endevco 7264 A81JJ

Left lower spine acceleration

Redundant Y Endevco 7264 A56JJ

Left upper rib acceleration Y Endevco 7264 A20FJ

Left upper rib acceleration

Redundant Y Endevco 7264 AGRG5

Left lower rib acceleration Y Endevco 7264 A31FJ

Left lower rib acceleration

Redundant Y Endevco 7264 AGRH9

Pelvis acceleration Y Endevco 7264 A85JJ

Pelvis acceleration

Redundant Y Endevco 7264 CH67H

Orientation

(+ Sensing)

Left

Left

Right

Right

Right

Right

Left

Right



Vehicle Instrumentation Placement

Orientation

No. Location Axis Manufacturer Model S/N (+ Sensing)

1 Right front sill X Endevco 7264 AJ790 Rear

Y Endevco 7264 AJ7J9 Left

Z Endevco 7264 AJ7F8 Up

2 Right rear sill X Endevco 7264 AJ8C5 Front

Y Endevco 7264 AJ798 Left

Z Endevco 7264 AJ454 Up

3 Rear battery box Y Endevco 7264 BE69J Right

Z Endevco 7264 EJ69J Up

4 Left rear sill Y Endevco 7264 AJ708 Right

5 Left front sill Y Endevco 7264 AJ7W3 Right

6 Left front door centerline Y Endevco 7264 AJ452 Left

7 Right rear seat Y Endevco 7264 AJ5P2 Right

8 Left front door mid - rear Y Endevco 7264 AJ7Y4 Left

9 Left front door upper centerline Y Endevco 7264 AJ455 Left

10 Left rear door mid - rear Y Endevco 7264 AJ7W9 Left

11 Left rear door upper centerline Y Endevco 7264 AJ7K0 Left

12 Front battery box Y Endevco 7264 AJ5P0 Right

Z Endevco 7264 AE9B7 Up



Moving Deformable Barrier Instrumentation Placement

Orientation

No. Location Axis Manufacturer Model S/N (+ Sensing)

1 Center of gravity X Endevco 7264 AC9H1 Rear

Y Endevco 7264 ADAW3 Right

Z Endevco 7264 AF9J0 Up

2 Left frame rail over rear axle X Endevco 7264 AGAC4 Front

Y Endevco 7264 BF11J Left
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