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SECTION 1
PURPQSE AND TEST PROCEDURE

This side impact test is part of the FY98 NCAP Side Impact Program, sponsored by the
National Highway Traffic Safety Administration (NHTSA), under Contract No. DTNH22-93-C-
02047. The purpose of this test was to evaluate side impact protection of a 1998 Ford Escort
ZX2 2-Door.

This side impact test was conducted in accordance with the New Car Assessment

Program Side Impact Testing Procedure dated October 1996.

MGA does not endorse or certify products. The manufacturer's name appears solely for

identification purposes only.
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SECTION 2
SUMMARY OF SIDE IMPACT TEST

A 1998 Ford Escort ZX2 2-Door was impacted on the left or driver's side by a Moving
Deformable Barrier (MDB) which was moving forward in a 27° crabbed position to the tow road
guidance system at a velocity of 38.2 mph (61.5 kph). The target vehicle was stationary and was
positioned at an angle of 63° to the line of forward motion. The side im;;act test was conducted
by MGA Research Corporation in Burlington, Wisconsin, on September 29, 1997. Pre- and
post-test photographs of the test vehicle, the MDB and the side impact dummies (SIDs) are
included in Appendix A.

Two Side Impact Dummies (SIDs) were placed in the driver and left rear designated
seating positions according to instructions specified in the New Car Assessment Program Side
Impact Laboratory Test Procedure which is dated October 1996. The side impact event was
documented by nine high speed cameras. Camera locations and other pertinent camera

information can be found in this report.
The SIDs were instrumented with the following accelerometers.

Left Upper Rib (LUR) uniaxial accelerometer (Y-direction)
Left Lower Rib (LLR) uniaxial accelerometer (Y-direction)
Lower Thoracic Spine (T,,) uniaxial accelerometer (Y-direction)

Pelvic (PEV) section uniaxial accelerometer (Y-direction)

wos W -

Head Center of Gravity triaxial accelerometers (X, Y, and Z-direction)

Appendix B contains the vehicle and dummy response data traces. A summary of the
side impact dummy (SID) configuration and performance verification test data is shown in

Appendix C. Dummy and vehicle calibration data can be found in Appendix D of this report.



The following table summarizes the results of the test:

Injury Criteria Front SID Rear SID
TTI (g) 100 72
Pelvis (g) 119.8 1263
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SECTION 3
SIDE IMPACT DUMMY (SID) AND
VEHICLE TEST DATA
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DATA SHEET NO. 1
GENERAL VEHICLE TEST PARAMETER DATA

TEST VEHICLE INFORMATION:
Year/Make/Model/Body Style: _1998/Ford/Escort/ZX2/2-Door
Vehicle NHTSA No.: MW0211 VIN: 3FALP1136WR135585
Vehicle Body Color: _White Build Date: _June 1997
Engine Data: _4 _ Cylinders; ___ CID; 2.0 Liter, _ cc
Placement ___Longitudinal; _X_Lateral
Transmission:_5 _Speed; X Manual; __ Automatic; __ Overdrive

Final Drive: ___ Rear Wheel Drive; X _Frt. Wheel Drive; __ Four Wheel Drive

Odometer Reading _92 miles
Options: _X A/C; _X Pwr. Steering; _X Pwr. Brakes; __ Pwr. Windows;

_Cruise Control; ___Tilt Wheel; ___ Power Door Locks;

DATA FROM TIRE PLACARD:
Tire Pressure (at capacity): 32 Psi FRONT
35 PsiREAR
Recommended Tire Size: P185/65R/14 or _P185/60R/15
Tires on Test Vehicle: P185/65R/14 Manufacturer: Goodyear

Vehicle Capacity Data:
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; _)_(_;Adjustable with X Lever

Vehicle Maximum Capacity Loading = 3084 kg (A)
No. of Occupants x 68.04 kg. =2722 kg (B)
Cargo Capacity (A-B) =_36.2 kg
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GENERAL VEHICLE TEST PARAMETER DATA (Cont’d)

WEIGHT OF TEST VEHICLE WITH MAXIMUM FLUIDS:

Right Front = _366.5 kg
Left Front = _363.8 kg

TOTAL FRONT = _730.3 kg
% of Total Vehicle Weight = 63 %;
TOTAL WEIGHT = 1152.6 kg -
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Right Rear = _213.6 kg
Left Rear = _2087 kg
TOTAL REAR = _ 4223 kg
% of Total Weight = 37 %



GENERAL VEHICLE TEST PARAMETER DATA (Cont’d)

Year/Make/Model/Body Style: _1998/Ford/Escort/ZX2/2-Door
Vehicle NHTSA No.: MWO0211  Test Date: _September 29, 1997

CALCULATION OF VEHICLE'S TARGET TEST WEIGHT:

Total Test Vehicle Delivered Weight with Maximum Fluids

Cargo Carrying Capacity of Test Vehicle

Weight of 2 Side Impact Dummies (2 x 80.7 kg.)

TEST VEHICLE TARGET WEIGHT

1152.6 kg
36.2 kg
1614 kg

1350.2 kg

ACTUAL WEIGHT OF TEST VEHICLE WITH 2 DUMMIES AND CARGO (Fully Loaded):

Right Front =_3738 kg

Left Front =_4155 kg

TOTAL FRONT =_7893 kg

% of Total Weight = 58%

TOTAL TEST WEIGHT = 1350.0 kg

TEST VEHICLE ATTITUDE:
CURB WEIGHT ATTITUDE:
Right Front 659 mm Left Front 669 mm

FULLY LOADED WEIGHT ATTITUDE:
Right Front 652 mm Left Front 653 mm

TEST ATTITUDE:
Right Front 649 mm Left Front 657 mm

Right Rear = _268.1 kg
Left Rear = _2926 kg
TOTAL REAR = _560.7 kg
% of Total Weight = 42 %

Right Rear 669 mm Left Rear 663 mm

Right Rear 639 mm Left Rear 621 mm

EN

Right Rear_642 mm Left Rear 635 mm

3-4



GENERAL VEHICLE TEST PARAMETER DATA (Cont’d)

Test Vehicle Wheelbase: 2495 mm

C.G. =1005 mm rearward of front wheel centerline

TOTAL VEHICLE LENGTH:
Right Side = 4055 mm
Centerline = 4455 mm

Left Side = 4055 mm



GENERAL VEHICLE TEST PARAMETER DATA (Cont’d)

Year/Make/Model/Body Style: _1998/Ford/Escort/ZX2/2-Door
Vehicle NHTSA No.: MWO0211  Test Date: _September 29, 1997

il

UPRIGHT{
FRONT SEAT CUSHION PLACEMENT:

Total Length of Adjustment Travel: 220 mm
Test Position: _12th of 23 total locking position

FRONT SEAT BACK ADJUSTMENT POSITION:
Seat Back Angle =20°

(5th locking position) SEAT CUSHION |

|
SECOND POSITION SEAT:

Total Length of Fore/Aft Adjustment Travel: Non-adjustable

Seat Back Adjustment Position: Non-adjustable

ADJUSTABLE STEERING COLUMN POSITION:

WINDOW POSITIONS: Left Front _Closed

Right Front _Open

Lefi Rear _Closed
Right Rear _Open

AMOUNT OF STODDARD SOLVENT IN FUEL TANK:

Fuel system usable capacity = _12.7 gallons

Test Volume:_11.8 gallons 93 % of capacity

MN

SEAT BACK

INCLINOMETER

'ADJUSTER

LEFT SIDE VIEW

LOCATIONS OF IMPACT POINT ON TEST VEHICLE SIDE TO BE IMPACTED:

<

Wheelbase: = _2495 mm

Impact Pointis _308 mm rearward of front axle centerline



DATA SHEET NO. 2
TEST VEHICLE SUMMARY OF RESULTS

Year/Make/Model/Body Style: _1998/Ford/Escort/ZX2/2-Door
Vehicle NHTSA No.: MWO0211 Test Date: _September 29, 1997
Overall Length = 4455 mm; Overall Width = 1682 mm

TEST WEIGHT:
Right Front = 390.5 kg Right Rear = _263.5 kg
Left Front = 4123 kg Left Rear =_278.1 kg
TOTAL FRONT = 8028 kg = TOTAL REAR = 5416 kg
% of Total Weight = _60 % % of Total Weight = 40 %

TOTAL VEHICLE WEIGHT = 13444 kg

Wheelbase = 2495 mm

Longitudinal C.G. from Center of Front Axle = 1005 mm
Impact Angle with Respect to Impactor =_90 ° degrees

MAXIMUM EXTERIOR STATIC CRUSH:

1. LEVEL 1 (248 mm above ground) = 240 mm
2. LEVEL 2 (480 mm above ground) = 416 mm
3. LEVEL 3 (538 mm above ground) = 398 mm
4. LEVEL 4 (880 mm above ground) = 306 mm
5. mm

LEVEL 5 (1284 mm above ground) = _107

Maximum Post-Test Intrusion = 416 mm

K

OCCUPANTS: Left Front Passenger Left Rear Passenger
Type of Dummy SID SID
Restraints Used type 11 belt type II belt
and frontal airbag
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TEST VEHICLE SUMMARY OF RESULTS (Cont’d)

INSTRUMENTATION:
Number of Vehicle Data Channels: =_24
Number of Cameras: Onboard Vehicle =__ 2
Offboard Vehicle =__5
Deformable Barrier =__ 2
TOTAL =_09

3-8



DATA SHEET NO. 3
MOVING DEFORMABLE BARRIER (MDB) SUMMARY OF RESULTS

Year/Make/Model/Body Style: _1998/Ford/Escort/ZX2/2-Door
Vehicle NHTSA No.: MW0211 Test Date: _September 29, 1997

POSITION OF IMPACT (MDB) ON MONORAIL:

Crabbed 27" toyleﬁ

MDB DETAILS:
 Overall Width of Framework Carriage - =_1252 mm
Overall Length of MDB (incl. honeycomb impact face) =_4115 mm
Wheelbase of Framework Carriage =_2591 mm
Tread of Framework Carriage (Front & Rear) =__ 1880 mm
C.G. Location Rearward of Front Axle =_1105 mm
C.G. Location From Center Line =__ -12 mm
C.G. Location Above Ground Level =__ 484 mm
MDB WEIGHT:
Left Front =_440.0 kg Left Rear = _2425 kg
Right Front =_3382 kg Right Rear = 3319 kg
TOTAL FRONT =_778.2 kg TOTAL REAR =_574.4 kg

TOTAL MDB WEIGHT = 13529 kg

Impact Angle (MDB C/L to Target Vehicle C/L) = 90 ° degrees
Impact Speed = Primary: 38.17 mph (61.4 kph) Secondary: 38.23 mph (61.5 kph)
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CRASH TEST SUMMARY FOR SIDE IMPACTOR (Cont’d)

MAXIMUM STATIC CRUSH OF HONEYCOMB IMPACT FACE:

1 Row A Top of Stack (813 mm) = _221 mm

2 Row B Mid Stack (686 mm) = _184 mm

3. Row C Top of Bumper (533 mm) = _141 mm

4 Row D Center of Bumper (432 mm) = _190 mm
INSTRUMENTATION:

Number of MDB Data Channels =_35
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Year/Make/Model/Body Style: _1998/Ford/Escort/ZX2/2-Door

DATA SHEET NO. 4
POST-TEST OBSERVATIONS

Vehicle NHTSA No.: MWO0211  Test Date: September 29, 1997

VISIBLE DUMMY CONTACT POINTS:

Head.

Arm

Pelvis

Left Knee
Right Knee

DOOR OPENING:

Front

Rear

LEFT FRONT SID

to window sill and headrest

to rear of front door

to armrest

to mid door

none observed

LEFT SIDE
Remained closed
N/A

MDB DISTANCE FROM TARGET IMPACT POINT:

Horizontal:

ARM REST LOCATIONS:

3 _mm rearward

Vertical: 2 _mm high

Front: _220 mm from bottom of window

Rear: 280 mm from bottom of window
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LEFT REAR SID

to C-post and rear ;
window

to trim panel

to trim panel armrest
to trim panel

to left knee

RIGHT SIDE
Remained closed
N/A




POST-TEST OBSERVATIONS (Cont’d)

SEAT CRUSH:
Front Seat Back: 61 mm  Front Seat Cushion: 123 mm
Left Rear Seat Back: 15 mm _ Rear Seat Cushion: 207 mm

GLAZING DAMAGE:
Driver door glazing broken. Windshield cracked.

PILLAR PERFORMANCE:

No separation noted

SILL SEPARATION:

No separation noted

AIRBAG DEPLOYMENT STATUS:
DRIVER REAR PASSENGER
Front: No No
Side: None None

OTHER NOTABLE IMPACT EFFECTS:

Fuel spillage from fuel filler cap during static rollover. Frontal airbags did not deploy
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SECTION 4
OCCUPANT AND VEHICLE INFORMATION
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VEHICLE PRE AND POST-TEST MEASUREMENTS

D = Length at Centerline
R =Right Side Length

S = Left Side Length

T = Width at B Post

DATA SHEET NO. 6

LEFT SIDE VIEW

J1 = To Pinch Weld

E & L =Bumper Thickness J2 ="To Sill ALL MEASUREMENTS IN (mm)
PRE-TEST POST-TEST A CHANGE

A 2495 2478 17
B 980 950 30
C 980 | 972 8
D 4455 4400 | 55
E 143 145 2

F 398 | ' 424 26
G 180 198 18
H 183 202 19

1 172 200 28

J1/72 177/170 214/205 37/35

K 268 ‘ 288 20
L 178 180 2
M 374 390 16 -
N 666 » 533 133
0 790 ) 778 12
P 503 502 1

Q 450 412 38
R 4055 4060 5

S 4055 4044 11
T 1682 1309 373
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DATA SHEET NO. 7
SIDE IMPACT DUMMY (SID) LONGITUDINAL CLEARANCE DIMENSIONS
Year/Make/Model/Body Style:_1998/Ford/Escort/ZX2/2-Door
NHTSA NO.: MWO0211 Test Date:_September 29, 1997

\~ B-POST STRIKER

NOTE: All dimensions are in mm with tolerance of + 3 mm

DRIVER SID LEFT REAR.
ID # 271 PASSENGER
SID ID # 272
HH 377 HZ 100
HW 588 NB | 555
HZ 152 CB 460
NR 469 KBL (KBA) 198 (4.5%)
CD 536 KBR (KBA) 188 (2.8°)
CS 353 PA° 400
KDL(KDA®) 172 (14.4°) ____PHX 149
KDR(KDA®) | = 174(16.3°) ~___PHZ 23.5
PA° 23.8°
PHX 430
PHZ 145
NOTE: 2-door vehicle shown. Rear dummy PHX & PHZ measurements

for 4-door vehicle would use the C-post striker as reference point.
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DATA SHEET NO. 8

SIDE IMPACT DUMMY (SID) LATERAL CLEARANCE DIMENSIONS

Year/Make/Model/Body Style: _1998/Ford/Escort/ZX2/2-Door
Test Date: _September 29, 1997

NHTSA NO.: MW0211

NOTE: All dimensions are in mm

DRIVER SID LEFT REAR PASSENGER
ID #271 SID ID #272
HR 190 198
HS 276 250
AD 68 60
HD 132 108




DATA SHEET NO. 9
VEHICLE SIDE MEASUREMENTS

Year/Make/Model/Body Style: _1998/Ford/Escort/ZX2/2-Door
NHTSA NO.: MW0211  Test Date: September 29, 1997

§3m 150 10 150300 450 600 750 $001050 1200 1350 1500 1550 1800 1950
: : Measurements in millimetaers (mm) .

LEFT SIDE VIEW

MEASUREMENTS ARE TAKEN WHEN THE VEHICLE IS IN THE “AS TESTED”
CONFIGURATION

MEASUREMENTS ALONG THE VERTICAL 750 mm. LINE SHOWN ABOVE

Level 1 @ Axle Centerline Height

(or Sill Top Height) =248 mm
Level 2 @ Occupant H-Point =_480 mm
Level 3 @ Mid Door = _538 mm
Level 4 @ Window Sill = _880 mm
Level 5 @ Window Top = _1284 mm
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DATA SHEET NO. 10
VEHICLE EXTERIOR CRUSH PROFILES

Level 1 - Axle Centerline
Longitudinal Distance (mm) Pre-Test (mm) Post-Test (mm) | Static Crush (mm)

-1800 |
-1650
-1500

-1350
-1200
-1050

-900

-750

-600

-450

-300

-150

0 (impact point)

150 678 735 57
300 676 805 129
450 678 829 151
600 677 842 165
750 676 859 183
900 673 870 197
1050 | 671 881 210
1200 673 904 231
1350 664 . 904 240
1500 651 ‘ 866 215
1650 5 642 | 829 187
1800 ' 639 787 148

Reference plane is parallel to test vehicle longitudinal centerliﬁe.
Given dimensions = Reference plane to car body
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DATA SHEET NO. 10
VEHICLE EXTERIOR CRUSH PROFILES

Level 1 - Axle Centerline

Longitudinal Distance (mm) Pre-Test (mm) Post-Test (mm) | Static Crush (mm)

1950

2100

2250

2400

2550

2700

2850

3000

3150

3300 o

3450

3600

Reference plane is parallel to test vehicle longitudinal centerline.
Given dimensions = Reference plane to car body
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DEFORMATION (mm)

100

-100

VEHICLE EXTERIOR STATIC CRUSH

R AR S
0

- = e e e e -

MM FROM IMPACT POINT

LEVEL 1 - AXLE CENTERLINE



DATA SHEET NO. 10
VEHICLE EXTERIOR CRUSH PROFILES

Level 2 - Occupant H-Point

Longitudinal Distance (mm) Pre-Test (mm) Post-Test (mm) Static Crush (mm)

-1800

-1650

-1500

-1350

-1200

-1050

-900 680 688 8
-750 649 662 13
-600

-450

-300

-150

O (impact point)

150 608 823 215
300 608 904 296
450 608 944 336
600 607 959 352
750 607 968 361
900 605 970 365
1050 605 993 388
1200 604 1007 403
1350 602 N 1013 411
1500 601 1017 416
1650 597 989 392
1800 594 933 339

Reference plane is parallel to test vehicle longitudinal centerline.
Given dimensions = Reference plane to car body
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DATA SHEET NO. 10
VEHICLE EXTERIOR CRUSH PROFILES

Level 2 - Occupant H-Point

Longitudinal Distance (mm)

Pre-Test (mm)

Post-Test (mm)

Static Crush (mm)

1950 -

2100

2250

2400

2550

635

636

2700

663

663

2850

701

699

-2

3000

3150

3300

3450

3600

Reference plane is parallel to test vehicle longitudinal centerlihe.

Given dimensions = Reference plane to car body
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DEFORMATION (mm)

100

-100

VEHICLE EXTERIOR STATIC CRUSH

LR~

- v e v e = e

MM FROM IMPACT POINT

LEVEL 2 - OCCUPANT H-POINT
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DATA SHEET NO. 10
VEHICLE EXTERIOR CRUSH PROFILES

Level 3 - Mid-Door

Longitudinal Distance (mm) Pre-Test (mm) Post-Test (mm) | Static Crush (mm)
-1800
-1650
-1500
-1350
-1200
-1050
-900 676 687 11
-750 645 656 11
-600
-450
-300
-150
0 (impact point) 611 741 130
150 608 856 248
300 607 899 292
450 606 928 322
600 606 929 323
750 607 951 344
900 607 968 361
1050 606 983 377
1200 605 993 388
1350 604 1000 396
1500 604 1002 398
1650 601 979 378
1800 597 952 355

Reference plane is parallel to test vehicle longitudinal centerline.
Given dimensions = Reference plane to car body
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DATA SHEET NO. 10
VEHICLE EXTERIOR CRUSH PROFILES

Level 3 - Mid-Door

Longitudinal Distance (mm)

Pre-Test (mm)

Post-Test (mm)

Static Crush (mm)

1950

2100

2250

2400

630

627

2550

643

649

2700

674

676

2850

712

709

3000

3150

3300

3450

3600

Reference plane is parallel to test vehicle longitudinal centerline.
Given dimensions = Reference plane to car body
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DEFORMATION (mm)

VEHICLE EXTERIOR STATIC CRUSH

20 2
pute
/
BB PEREEEE32° 28 R B0 08850 8828882858¢3

MM FROM IMPACT POINT

LEVEL 3 - MID-DOOR
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DATA SHEET NO. 10
VEHICLE EXTERIOR CRUSH PROFILES

Level 4 - Window Sill

Longitudinal Distance (mm)

Pre-Test (mm) Post-Test (mm) Static Crush (mm)
-1800
-1650
-1500
-1350
-1200
-1050
-900
-750 739 741 2
-600 723 732 9
-450 713 726 13
-300 702 721 19
-150 695 717 22
0 (impact point) 687 716 29
150 679 730 51
300 677 784 107
450 678 825 147
600 679 867 188
750 681 879 198
900 680 897 217
1050 679 911 232
1200 677 932 255
1350 674 956 282
1500 674 980 306
1650 670 925 255
1800 668 845 177

Reference plane is parallel to test vehicle longitudinal centerline.
Given dimensions = Reference plane to car body
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DATA SHEET NO. 10
VEHICLE EXTERIOR CRUSH PROFILES

Level 4 - Window Sill
Longitudinal Distance (mm) Pre-Test(mm) | Post-Test (mm) Static Crush (mm)
1950 , 669 786 ‘ 117
2100 676 | 745 69
2250 680 721 41
2400 690 719 29
2550 701 710 9
2700 721 714 -7
2850 741 729 -12
3000
3150
3300
3450
3600

Reference plane is parallel to test vehicle longitudinal centerline.
Given dimensions = Reference plane to car body
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DEFORMATION (mm)

VEHICLE EXTERIOR STATIC CRUSH

/ 3
Y

- e e e e e -

MM FROM IMPACT POINT

LEVEL 4 - WINDOW SILL



DATA SHEET NO. 10
VEHICLE EXTERIOR CRUSH PROFILES

Level 5 - Window Top

Longitudinal Distance (mm)

Pre-Test (mm)

Post-Test (mm)

Static Crush (mm)

-1800

-1650

-1500

-1350

-1200

-1050

-900

-750

-600

-450

-300

-150

0 (impact point)

150

300

450

600

750

897

938

41

900

890

938

48

1050

884

946

62

1200

880

959

79

1350

873

980

107

1500

870

949

79

1650

880

926

46

1800

893

929

36

Reference plane is parallel to test vehicle longitudinal centerline.
Given dimensions = Reference plane to car body
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DATA SHEET NO. 10
VEHICLE EXTERIOR CRUSH PROFILES

Level 5 - Window Top

Longitudinal Distance (mm)

Pre-Test (mm)

Post-Test (mm)

Static Crush (mm)

1950

Reference plane is parallel to test vehicle longitudinal centerline.
Given dimensions = Reference plane to car body
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DEFORMATION (mm)

VEHICLE EXTERIOR STATIC CRUSH

\
0’0/0/ .\0\0

MR A L L R R 44

MM FROM IMPACT POINT

LEVEL 5 - WINDOW TOP
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DATA SHEET NO. 12 (Cont’d)

HONEYCOMB FACE /~— SIDE IMPACT BARRIER FRAME ASSEMBLY

TOP

RIGHT
S MOUNTING BLOCK
— ,_,_.—-—“"_’.——-”' -
-l L _‘ LEFT

=~ L - =

— ’ \vic\ | | —— LEVEL <.

4 Al OP STACK LEVEL
leL h ‘L“ 2 o8¢ -~ LEVEL 3 --
I 533 A —~ _MID LEVEL
l ).(Q' T i~ ig\risc%ge-bupsa
s S LEVEL 1 --
CENTERLINE <:”\ BUMPER LEVEL

BUMPER ASSEMBLY-~

432 |

FRONT VIEW

P

GROUND LEVEL—/ \

N

NOTE: Dimensions shown in millimeters, mm
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DATA SHEET 13
TEST VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY

Year/Make/Model/Body Style: _1998/Ford/Escort/ZX2/2-Door

Vehicle NHTSA No.: MW0211 Test Date: September 29, 1997

,ux é""’« ”’”/ =
P 1‘? ‘1“. ( : . +Z
g RV v
IMPACT DIRECTION %
BY MOVING DEFORMABLE BARRIER Y X
o -z

VERTICAL

1-RT. S%de Sill @ Frt Seat 10-Midrear of Left Rear Door
2-RT. Side Sill @ Rr. Seat 11-Left Rear Door Upper Ctrline
3-Rr. Floorpan Above Axle 12-Left Lower B-Post

4-Left Side Sill @ Rr. Seat 13-Left Middle B-Post

5-Left Side Sill @ Frt. Seat 14-Left Lower A-Post

6-Left Frt. Door on Centerline 15-Left Middle A-Post

7-Rt. Rr. Occ. Compartment 16-Front Seat Track

9-Left Frt. Door Upper Ctrline 18-Vehicle C.G.

<
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DATA SHEET NO. 14

MOVING DEFORMABLE BARRIER (MDB) ACCELEROMETER LOCATIONS AND DATA SUMMARY

Year/Make/Model/Body Style: _1998/Ford/Escort/ZX2/2-Door

Vehicle NHTSA No.: MW0211

Test Date: _September 29. 1997

Coordinates (mm)* (+) Positive (-) Negative ‘
Accel. Description X Y Z Max Time Max. Time l
No. |_(msec)
MDB Center of Gravity -1092 0 483
Longitudinal (X) —- .- o
1 Lateral (Y) 2.8 57 5.8 41
Vertical (Z) . --- -—- 19.8 61 18.5 67
Resultant (R) - --- -=-
Rear Frame Member -2591 -625 "622
2 Longitudinal (X) - - --- 1.5 183 23.3 39
Lateral (Y) 3.5 43 13 | 176 |
*Reference: X - Front Axle (+ Forward)

Y - Vehicle Centerline (+ To right)

Z - Ground Level (+ Up)
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DATA SHEET NO. 15
HIGH SPEED CAMERA LOCATIONS AND DATA

Year/Make/Model/Body Style: _1998/Ford/Escort/ZX2/2-Door
Vehicle NHTSA No.: MW0211  Test Date: _September 29, 1997

5
Y
T
(MPACT CAVERA £10
~~ CREIE >
U
sl 3
Camera Coordinates (mm)* Lens | Film
No. View ’ ' - Angle (mm) | Speed
X Y | Z | ~ (fps)
Real Time '

6 Left Impact =420 | -2320 | 1685 13 | 699
8 Onboard Hood B 13 | 980
9 Onboard Front Occupant ; | 8 952
7 Onboard Rear Occupant : , 8 1111
5 Right Impact - =505 10450 | 1670 25 897
1 Top Overall 90 | 1365 5000 8 980
2 Top Impact 230 | 50| 5000 13 881
4 Cart Overall : 13 917
3 Cart Impact 35 1020

* Reference: (from point of impact)
+X = Forward
+Y = To Right
+Z = Upward
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DATA SHEET 16
FUEL SYSTEM INTEGRITY POST IMPACT TEST DATA

Vehicle Year/Make/Model/Body Style:

1998/Ford/Escort/ZX2/2-Door

Vehicle NHTSA No.: MW0211 Test Date: _September 29. 1997

TEST REQUIREMENTS:

Drain the test vehicle’s fuel system and operate the engine until the futel system is
dry. Add Stoddard solvent, which has been dyed purple, until 92-94% of the

stated usable capacity is reached. Operate the engine to assure the Stoddard

solvent is present throughout the entire fuel system.

TEST VEHICLE IMPACT TYPE: X __ Side Impact MDB 38.2 mph (61.5 kph)

FUEL SPILLAGE MEASUREMENT:

POST IMPACT TEST TEST RESULTS | MAXIMUM ALLOWABLE
1. From impact until vehicle 3/4 gal. 1oz
; motion ceases
2. For 5 minute period after 0 50z
vehicle motion ceases
3. For next 25 minutes 0 1 0z./1 min

FUEL SPILLAGE LOCATION(S): None
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DATA SHEET 16
EMVSS 301 STATIC ROLLOVER TEST DATA

Vehicle Year/Make/Model/Body Style: 1998/Ford/Escort/2-Door
Vehicle NHTSA No.: MW0211 Test Date: _September 29. 1997

O o
TEST PHASE: 0° - 90° 0 l FUEL FiLLer | 90
CAP .LOCATIAN

NOTE: IF SIDE FILO
ROTATE SO FILLER

- CAP IS DOWN
DETERMINATION OF SOLVENT COLI ECTION TIME PERIOD:
Rollover Fixture 90° Rotation Time = __ 2  minutes 0__seconds
(Spec. Range = 1 to 3 minutes)
FMVSS 301 Position Hold Time =__0___ minutes 0__seconds
TOTAL TIME =_0 _ minutes 0 _seconds
Next Whole Minute Interval =__0___ minutes
FUEL SPTI. LAGE MEASUREMENT:
| 0° TO 90° ROTATION (FILLER CAP TEST RESULTS MAXIMUM
DOWN) | ALLOWABLE
1. First 5 Minutes From Onset of Rotation 0oz 5oz
| 2. Sixth Minute From Onset of Rotation 0oz 1oz
| 3. Seventh Minute From Onset of Rotation ‘ ‘. 0oz 1oz
4. Eighth Minute if Required ; 0oz 1oz

FUEL SPILLAGE LOCATIONS(S): Fuel spillage from fuel filler cap did not allow for full
rotation. Approximately 3/4 of a gallon spilled during first 2 minutes of rotation. Rollover

discontinued following spill.
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APPENDIX A - PHOTOGRAPHS



Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
'Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.

TABLE OF PHOTOGRAPHS

A-1 - Pre-Test Front View of Test Vehicle

A-2 - Post-Test Front View of Test Vehicle

A-3 - Pre-Test Rear View of Test Vehicle

A-4 - Post-Test Rear View of Test Vehicle

A-5 - Pre-Test Left Side View of Test Vehicle

A-6 - Post-Test Left Side View of Test Vehicle

A-7 - Pre-Test MDB Positioned Against Vehicle (left side)

A-8 - Pre-Test MDB Positioned Against Vehicle (right side)
A-9 - Pre-Test MDB Positioned Against Vehicle Overhead View
A—lO - Post-Test MDB Positioned Against Vehicle (left side)
A-11 - Post-Test MDB Positioned Against Vehicle (right side)
A-12 - Post-Test MDB Positioned Against Vehicle Overhead View
A-13 - Pre-Test MDB Top View

A-14 - Post-Test MDB Top View

A-15 - Pre-Test MDB Front View

A-16 - Post-Test MDB Front View

A-17 - Pre-Test MDB Right Side View

A-18 - Post-Test MDB Right Side View

A-19 - Pre-Test MDB Left Side View

A-20 - Post-Test MDB Left Side View

A-21 - Pre-Test Driver Dummy Right Side View

A-22 - Post-Test Driver Dummy Right Side View

A-23 - Pre-Test Driver Dummy Left Side erw

A-24 - Post-Test Driver Dummy Left Side View

A-25 - Pre-Test Driver Dummy Left Side View (Door Open)
A-26 - Pre-Test Driver Dummy Shoulder and Door Top View
A-27 - Post-Test Driver Dummy Shoulder and Door Top View
A-28 - Post-Test Driver Dummy Contact

Page No.
A-1
A-2
A-3
A-4
A-5
A-6
A-7
A-8
A-9
A-10
A-11
A-12
A-13
A-14
A-15
A-16
A-17
A-18
A-19
A-20
A-21
A-22
A-23
A-24
A-25
A-26
A-27
A-28



Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.
Photo No.

TABLE OF PHOTOGRAPHS

A-29 - Post-Test Driver Dummy Head Contact

A-30 - Pre-Test Passenger Dummy Right Side View

A-31 - Post-Test Passenger Dummy Right Side View

A-32 - Pre-Test Passenger Dummy Left Side View

A-33 - Post-Test Passenger Dummy Left Side View

A-34 - Pre-Test Passenger Dummy Left Side View (Door Open)
A-35 - Pre-Test Passenger Dummy Shoulder and Door Top View
A-36 - Post-Test Passenger Dummy Shoulder and Door Top View
A-37 - Post-Test Passenger Dﬁlimmy Contact

A-38 - Post-Test Passenger Dummy Head Contact

A-39 - Pre-Test Left Front Impact Point on Vehicle

A-40 - Post-Test Left Front Impact Point on Vehicle

A-41 - Impact

A-42 - Vehicle Certification Label
A-43 - Tire Placard

A-44 - Rollover 0°

A-45 - Stoddard Leakage Area
A-46 - Stoddard Leakage Area
A-47 - Collected Stoddard

A-48 - Left Front Attitude Point
A-49 - Right Front Attitude Point
A-50 - Left Rear Attitude Point
A-51 - Right Rear Attitude Point

Page No.
A-29
A-30
A-31
A-32
A-33
A-34
A-35
A-36
A-37
A-38
A-39
A-40
A-41
A-42

A-43
A-44
A-45
A-46
A-47
A-48
A-49
A-50
A-51
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APPENDIX B - VEHICLE AND SID RESPONSE DATA



Table of Data Plots

Occupant: : Page No.
Figure B-1 - Driver Head X Acceleration vs. Time B-1
Figure B-2 - Driver Head X Velocity vs. Time B-2
Figure B-3 - Driver Head Y Acceleration vs. Time B-3
Figure B-4 - Driver Head Y Velocity vs. Time B-4
Figure B-5 - Driver Head Z Acceleration vs. Time B-5
Figure B-6 - Driver Head VA Velocity vs. Time B-6
Figure B-7 - Driver Head Resultant vs. Time B-7
Figure B-8 - Driver Upper Rib Y Acceleration vs. Time B-8
Figure B-9 - Driver Upper Rib Y Velocity vs. Time B-9
Figure B-10 - Driver Lower Rib Y Acceleration vs. Time B-10
Figure B-11 - Driver Lower Rib Y Velocity vs. Time B-11
Figure B-12 - Driver Lower Spine Y Acceleration vs. Time B-12
Figure B-13 - Driver Lower Spine Y Velocity vs. Time B-13
Figure B-14 - Driver Pelvis Y Acceleration vs. Time B-14
Figure B-15 - Driver Pelvis Y Velocity vs. Time B-15
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APPENDIX C
SID CONFIGURATION AND PERFORMANCE VERIFICATION






REPORT NO. MGA-97-DC03

DUMMY PERFORMANCE CALIBRATIONS

NEW CAR ASSESSMENT PROGRAM
SIDE IMPACT TEST

1998 FORD ESCORT 2 DOOR
NHTSA NO. MW0211

MGA PROVING GROUNDS
5000 WARREN ROAD
BURLINGTON, WI 53105

Test Date: September 29, 1997

Report Date: October 7, 1997

FINAL REPORT

Prepared For+

U. S. DEPARTMENT OF TRANSPORTATION
NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION
- OFFICE OF CRASHWORTHINESS STANDARDS
ROOM 5313, NPS-10
400 SEVENTH STREET, S.W.
Washington, D.C. 20590







DUMMY S/N:

DUMMY S/N:

DUMMY S/N:

DUMMY S/N:

DUMMY S/N:

DUMMY S/N:

271

272

271

272

271

272

TABLE OF CONTENTS

PRE-TEST CERTIFICATION DATA

PRE-TEST CERTIFICATION DATA

POST-TEST CERTIFICATION DATA

POST-TEST CERTIFICATION DATA

POST-TEST INSPECTION CHECKLIST

POST-TEST INSPECTION CHECKLIST

VEHICLE AND DUMMY TEMPERATURE

Page No,

1-1

2-1

4-1

5-1






|
| S—

PRE-TEST CERTIFICATION DATA

Front Dummy Serial Number: 271

1-1






External Dimensions:

Thorax Impact Test:

Pelvic Impact Test:

Abdominal Compression Test:

Lumbar Flexion Test:

Calibration Test Results Summary

Dummy Serial Number: 271

Pre-Test Calibration

The dummy passed all external dimension requirements.
The thorax passed all impact test requirements.

The pelvis passed all impact test requirements.

The abdomen passed all compression test requirements.

The lumbar passed all flexion test requirements.



SIDE IMPACT DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA

DUMMY NO.: _271

DATE OF VERIFICATION: _September 26, 1997

I DESCRIPTION SPECIFICATION TEST RESULTS
SH - Seated Height 35.0" - 35.8" 35.6
RH - Rib Height 19.75" - 20.50" 20.40
HP - Hip Pivot Height 3.9" ref. 3.9
RD - Rib From Back Line 9.0" to 9.5" 9.4
KV - Knee Pivot From Back Line 20.1" -20.7" 20.4
SW - Knee Pivot to Floor 19.3" - 19.9" 19.5
I HW - Hip Width 14.0" - 15.4" 15.1

—

MEASUREMENTS BY: | oo

APPROVED BY: _/A5.p” ;ﬁ/ﬂ/«y |




MGA RESEARCH CORPORATION

THORAX IMPACT TEST
SIDE IMPACT DUMMY (SID)
DATE: September 26, 1997
DUMMY NUMBER: 271 TEST NUMBER: D971682
TEST PARAMETER SPECIFICATION TEST RESULTS

TEMPERATURE 66 - 78 °’ F 70°
RELATIVE HUMIDITY 10 - 70% 40%
PROBE SPEED 14.0 - 14.2 fps 14.1
UPPER RIB 37-46g's 42
LOWER RIB 37-46g's 41
LOWER SPINE 15-22g's 19

TEST MEETS SPECIFICATIONS

TECHNICIAN q;_ [MQ;/Q_.N
APPROVED BY %é/ AL )
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MGA RESEARCH CORPORATION

DATE:_September 26, 1997

DUMMY NUMBER: 271

PELVIS IMPACT TEST

SIDE IMPACT DUMMY (SID)

TEST NUMBER: _D971683

TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 66 - 78° F 70°
RELATIVE HUMIDITY 10 - 70% 40%

_PROBE SPEED 14.0-14.2 f/s 14.1
l[ PELVIS ACCELERATION 40 - 60 g's 57

TEST MEETS SPECIFICATIONS

TECHNICIAN \ \.— lﬁﬁ :,Q,_\

APPROVED BY »&W’ M "
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MGA RESEARCH CORPORATION

ABDOMINAL COMPRESSION TEST
(PRELOAD = 10 LBS)

SIDE IMPACT DUMMY (SID)
DATE: September 26, 1997
DUMMY NUMBER: 271 TEST NUMBER: D971684
TEST PARAMETER SPECIFICATION TEST RESULTS

TEMPERATURE 66 -78°F 70°
RELATIVE HUMIDITY 10 - 70% 40%
FORCE @ 0.5 in 23.3-36.51bs 33.0 -
FORCE @ 0.75 in 36.7 - 49.8 Ibs 44 8
FORCE @ 1.0in 50 - 63 Ibs 59
FORCE @ 1.3 in 73 - 88 Ibs 80

TEST MEETS SPECIFICATIONS

TECHNICIAN G\m— W, J_\
APPROVED BY QM/ %M/

1-10
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MGA RESEARCH CORPORATION

LUMBAR FLEXION TEST
SIDE IMPACT DUMMY (SID)
DATE: _September 26, 1997
DUMMY NUMBER: 271 TEST NUMBER: _D971685
TEST PARAMETER SPECIFICATION TEST RESULTS "
TEMPERATURE 66 -78°F 70° |
' RELATIVE HUMIDITY 10 - 70% 40%
FORCE @ 0° 0- 61lbs 0
FORCE @ 20° 22 - 34 Ibs 27
FORCE @ 30° 34 - 46 Ibs 40
FORCE @ 40° 46 - 58 Ibs 53
I RETURN ANGLE 12° maximum 50

TEST MEETS SPECIFICATIONS

TECHNICIANQ\;;__ e 2
APPROVED BY Ytrer Ay —

1-12
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PRE-TEST CERTIFICATION DATA

Rear Dummy Serial Number: 272

2-1






External Dimensions:

Thorax Impact Test:

Pelvic Impact Test:

Abdominal Compression Test:

Lumbar Flexion Test:

Calibration Test Results Summary

Dummy Serial Number: 272

Pre-Test Calibration

The dummy passed all external dimension requirements.
The thorax passed all impact test requirements. ’

The pelvis passed all impact test requiremehts.

The abdomen passed all compression test requirements.

The lumbar passed all flexion test requirements.

2-2



SIDE IMPACT DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA

DUMMY NO.: _272

DATE OF VERIFICATION: _September 26, 1997

DESCRIPTION SPECIFICATION TEST RESULTS

SH - Seated Height 35.0" - 35.8" 352
RH - Rib Height 19.75" - 20.50" 20.20
HP - Hip Pivot Height 3.9" ref. 3.9

RD - Rib From Back Line 9.0" to 9.5" 9.4

KV - Knee Pivot From Back Line 20.1" - 20.7" 20.7
SW - Knee Pivot to Floor 19.3" - 19.9" 19.6
HW - Hip Width 14.0" - 15.4" ‘ 15.0

MEASUREMENTS BY:G;._ l\QVQ-' )

APPROVED BY: .Z/W M

23




MGA RESEARCH CORPORATION

THORAX IMPACT TEST
SIDE IMPACT DUMMY (SID)
DATE.: September 26, 1997
DUMMY NUMBER: _ 272 TEST NUMBER: _D971692
TEST PARAMETER SPECIFICATION TEST RESULTS

' TEMPERATURE 66 - 78° F 70°
RELATIVE HUMIDITY 10 - 70% 40%
PROBE SPEED 14.0 - 14.2 fps 141 "~
UPPER RIB 37- 46 g's 37
LOWER RIB 37 - 46 g's | 37
LOWER SPINE 15-22 ¢'s 18

TEST MEETS SPECIFICATIONS

TECHNICIANG\;-\ Y, ./Q\
APPROVED BY /Q;«g/ W

2-4
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MGA RESEARCH CORPORATION

PELVIS IMPACT TEST
SIDE IMPACT DUMMY (SID)
DATE: September 26, 1997
DUMMY NUMBER: _ 272 TEST NUMBER: _D971693
TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 66-78°F 70°
RELATIVE HUMIDITY 10 - 70% 40%
PROBE SPEED 14.0 - 14.2 /s 14.1
PELVIS ACCELERATION 40 - 60 g's 43

TEST MEETS SPECIFICATIONS

TECHNICIAN Q\m (‘«0;&...__

APPROVED BY /QW A fo e —
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MGA RESEARCH CORPORATION

ABDOMINAL COMPRESSION TEST
(PRELOAD = 10 LBS)

SIDE IMPACT DUMMY (SID)

DATE: September 26, 1997

DUMMY NUMBER: __272

TEST NUMBER: _D9716%4

u TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 66 -78°F 70°
RELATIVE HUMIDITY 10 - 70% 40%
FORCE @ 0.5 in 23.3 -36.5 Ibs 30.2

|LFORCE @ 0.75 in 36.7 - 49.8 Ibs 40.2
FORCE @ 1.0 in 50 - 63 Ibs 54

|LFORCE @ 13 in 73 - 88 Ibs 73

TEST MEETS SPECIFICATIONS

TECHNICIAN (l\w W JQ——-—
APPROVED BY Ql}/ M
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MGA RESEARCH CORPORATION

LUMBAR FLEXION TEST
SIDE IMPACT DUMMY (SID)
DATE: September 26, 1997
DUMMY NUMBER: _ 272 TEST NUMBER: _D971695
TEST PARAMETER SPECIFICATION TEST RESULTS ||
TEMPERATURE 66 - 78° F 70° ||
RELATIVE HUMIDITY 10 - 70% 40%
FORCE @ 0° 0- 61lbs 0
FORCE @ 20° 22 - 34 Ibs 23
FORCE @ 30° 34 - 46 Ibs 37
FORCE @ 40° 46 - 58 Ibs 55
 RETURN ANGLE 12° maximum 6°

TEST MEETS SPECIFICATIONS

- /
TECHNICIAN \ | o (.0 L -

APPROVED BY %& M
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POST-TEST CERTIFICATION DATA

Front Dummy Serial Number: 271

3-1






External Dimensions:

Thorax Impact Test:

Pelvic Impact Test:

Abdominal Compression Test:

Lumbar Flexion Test:

Calibration Test Results Summary

Dummy Serial Number: 271

Post-Test Calibration

The dummy passed all external dimension requirements,
The thorax passed all impact test requirements.
The pelvis passed all impact test requirements.
The abdomen passed all compression test requirements.

The lumbar passed all flexion test requirements.

3.2



SIDE IMPACT DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA

DUMMY NO.: _271 _ DATE OF VERIFICATION: October 1, 1997
II 7 DESCRIPTION SPECIFICATION | TEST RESULTS

SH - Seated Height 35.0" - 35.8" 35.6

RH - Rib Height 19.75" - 20.50" 20.40

HP - Hip Pivot Height 3.9" ref. 3.9

RD - Rib From Back Line 9.0" to 9.5" 9.4

KV - Knee Pivot From Back Line 20.1" - 20.7" 20.4
_SW - Knee Pivot to Floor 19.3" - 19.9" 19.5

HW - Hip Width 14.0" - 15.4" 15.1 1l

MEASUREMENTS BY: C\\m 10 Q,\
APPROVED BY: __ A st W
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MGA RESEARCH CORPORATION

THORAX IMPACT TEST
SIDE IMPACT DUMMY (SID)
DATE: October 1, 1997
DUMMY NUMBER: _ 271 TEST NUMBER: _D971742
TEST PARAMETER SPECIFICATION TEST RESULTS

TEMPERATURE 66-78°F 70°
RELATIVE HUMIDITY 10 - 70% 34%
PROBE SPEED 14.0 - 14.2 fos 141
UPPER RIB 37-46g's | 43
LOWER RIB 37 -46 g's 40
LOWER SPINE 15-22¢'s 20

TEST MEETS SPECIFICATIONS

G0
TECHNICIAN | \;Mw“
APPROVED BY %&/Wé
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MGA RESEARCH CORPORATION

PELVIS IMPACT TEST
SIDE IMPACT DUMMY (SID)
DATE: October 1. 1997
DUMMY NUMBER: _ 271 TEST NUMBER: _D971743
Ir
TEST PARAMETER ‘ SPECIFICATION TEST RESULTS

TEMPERATURE 66 -78°F 70°

RELATIVE HUMIDITY 10-70% 35%

PROBE SPEED 140-1421/s 14.1

PEL VIS ACCELERATION 40 - 60 g's 58

TEST MEETS SPECIFICATIONS

TECHNICIAN (!\Mw 0 Q,
APPROVED BY %% W
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MGA RESEARCH CORPORATION

ABDOMINAL COMPRESSION TEST
(PRELOAD = 10 LBS)

SIDE IMPACT DUMMY (SID)
" DATE: _October 1. 1997
DUMMY NUMBER: _ 271 TEST NUMBER: _D971744
IF
TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 66 -78° F 71°
RELATIVE HUMIDITY 10 - 70% 34%
FORCE @ 0.5 in 23.3-36.5Ibs 30.7
FORCE @ 0.75 in 36.7 - 49.8 Ibs 4138
FORCE @ 1.0 in 50 - 63 Ibs 54
|LFORCE@13in 73 - 88 Ibs 13

TEST MEETS SPECIFICATIONS

om0
APPROVED BY %é/ WW
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MGA RESEARCH CORPORATION

LUMBAR FLEXION TEST
SIDE IMPACT DUMMY (SID)

DATE: _OQOctober 1, 1997

DUMMY NUMBER: 271 ’ TEST NUMBER: _D971745

,L TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 66-78°F 71°
RELATIVE HUMIDITY | 10 - 70% 34%
FORCE @ 0° 0- 61bs 0
FORCE @ 20° 22 -341bs 27
FORCE @ 30° 34 - 46 Ibs 41
FORCE @ 40° 46 - 58 lbs 57
RETURN ANGLE 12° maximum 6°

TEST MEETS SPECIFICATIONS

TECHNICIAN (1\,&. H? JQ\
A'PPROVED BY g/ Aol —
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POST-TEST CERTIFICATION DATA

Rear Dummy Serial Number: 272






Calibration Test Results Summary

Dummy Serial Number: 272

5 Post-Test Calibration

External Dimensions: » The dummy passed all external dimension requirements.
Thorax Impact Test: The thorax passed all impact test requirements.

Pelvic Impact Test: The pelvis passed all impact test requirements.
Abdominal Compression Test: The abdomen passed all compression test requirements.
Lumbar Flexion Test: The lumbar passed all flexion test requirements.




SIDE IMPACT DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA

DUMMY NO.: _272 DATE OF VERIFICATION: _October 1, 1997
DESCRIPTION SPECIFICATION TEST RESULTS
: SH - Seated Height 35.0" - 35.8" 35.2
RH - Rib Height 19.75" - 20.50" 20.20
" HP - Hip Pivot Height 3.9" ref. 3.9
RD - Rib From Back Line 9.0"to0 9.5" 9.4
KV - Knee Pivot From Back Line 20.1" - 20.7" 20.7
_SW - Knee Pivot to Floor 19.3" - 19.9" 9.6
|_HW - Hip Width 14.0" - 15.4" 15.0

MEASUREMENTS BY: Q\M VAO;Q—\
APPROVED BY: %&/ W |

4-3




MGA RESEARCH CORPORATION

THORAX IMPACT TEST
SIDE IMPACT DUMMY (SID)
DATE: October 1. 1997
DUMMY NUMBER: _ 272 TEST NUMBER: _D971752
I
TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 66-78°F 70°
RELATIVE HUMIDITY 10 - 70% | 34%
PROBE SPEED | 14.0 - 14.2 fps 14.1
UPPER RIB 37 - 46 gs 38
' LOWER RIB 37-46 ¢'s 38
LOWER SPINE , 15-22 ¢'s 18

TEST MEETS SPECIFICATIONS

TECHNICIAN C\\M_LQQ—-‘
APPROVED BY %/ AL fa e —
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MGA RESEARCH CORPORATION

PELVIS IMPACT TEST
SIDE IMPACT DUMMY (SID)
DATE: October 1, 1997
DUMMY NUMBER: _ 272 TEST NUMBER: _D971753
n;
I TEST PARAMETER SPECIFICATION TEST RESULTS
' TEMPERATURE 66 - 78° F 70°
RELATIVE HUMIDITY 10 - 70% _ 34%
PROBE SPEED 14.0-14.2 s 14.1
PELVIS ACCELERATION 40 - 60 g's 55

TEST MEETS SPECIFICATIONS

TECHNICIAN | - k&,é»«

APPROVED BY /%Aé// W
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MGA RESEARCH CORPORATION

ABDOMINAL COMPRESSION TEST
(PRELOAD = 10 LBS)

SIDE IMPACT DUMMY (SID)

DATE: October 1, 1997

DUMMY NUMBER: 272 TEST NUMBER: D971754

" TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 66-78°F 71°
RELATIVE HUMIDITY 10 - 70% 34%
FORCE @ 0.5 in 23.3-36.51bs 28.9
FORCE @ 0.75 in 36.7 - 49.8 lbs 39.5
FORCE @ 1.0 in 50 - 63 Ibs 53
FORCE @ 1.3 in 73 - 88 Ibs T4

TEST MEETS SPECIFICATIONS

\
TECHNICIANY \ e (p.O JQ— .
APPROVED BY ?z/w/ %;/W |
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MGA RESEARCH CORPORATION

LUMBAR FLEXION TEST
SIDE IMPACT DUMMY (SID)

DATE: _October 1, 1997

DUMMY NUMBER: _ 272 TEST NUMBER: _D971755
"; TEST PARAMETER SPECIFICATION TEST RESULTS "
" TEMPERATURE 66 - 78° F 71° "
' RELATIVE HUMIDITY 10 - 70% 34%
 FORCE @ 0° 0- 61bs 0

FORCE @ 20° 22 - 34 Ibs 25

 FORCE @ 30° 34 - 46 Ibs 36

' FORCE @ 40° 46 - 58 Ibs 54
I RETURN ANGLE 12° maximum 6° It

TEST MEETS SPECIFICATIONS

TECHNICIAN. ) ;,n_h»ﬁtlé;-__ -
A@PROVTI{BY_ZQ%;@/”zﬁigéiééa//
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POST-TEST DRIVER DUMMY INSPECTION CHECKLIST

Type: Side Impact Dummy

Serial Number: 271

Inspected By:

Tim Michnay

Date: October 1, 1997

Part

Skin

Head
Neck
Spine box
Rib cage
Sternum
Lumbar spine
Abdomen
Pelvis
Upper legs
Knees
Lower legs
Ankles
Feet

Joints
Other

Items Checked

visual inspection

visual, ballast, accelerometer mount
visual

visual, ballast, weldment, accelerometer mount
visual, measure

visual

visual

visual

visual, palpate, accelerometer mount
visual

visual

visual, range of motion

visual, range of motion

visual, range of motion

I to 2 g range

Comments

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

Rivets popped out of foam on impact side. -- Rib wrap replaced.

NOTES: (include component/problem/action/reason):

5-1
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POST-TEST PASSENGER DUMMY INSPECTION CHECKLIST

Type: Side Impact Dummy

Serial Number; 272

Inspected By:

Tim Michnay

Date: October 1, 1997

Part

Skin

Head
Neck
Spine box
Rib cage
Sternum
Lumbar spine
Abdomen
Pelvis
Upper legs
Knees
Lower legs
Ankles
Feet

Joints
Other

Items Checked

visual inspection '
visual, ballast, accelerometer mount
visual

visual, ballast, weldment, accelerometer mount
visual, measure

visual

visual

visual

visual, palpate, accelerometer mount
visual

visual

visual, range of motion

visual, range of motion

visual, range of motion

1 to 2 g range

NOTES: (include component/problem/action/reason):

Comments

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
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VEHICLE AND DUMMY TEMPERATURE
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A = dummies installed in vehicle

B = test conducted
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APPENDIX D
TEST EQUIPMENT LIST AND CALIBRATION INFORMATION



L661 11 Joqoydog

~0oAdpUY

IL2 "ON AWINNA YHATIA 404 SINFNNYLSNI
VLIVA NOILVYLITVD HTIJIHAA ANV AWNNA

£SOV X Juepunpoy SPg

1661 ‘11 Joquialdog 00ASPUY OLVNV A JUEpUNpaYy ouldS JoMoT]
L661 ‘11 1oquioidog 00A3pU 901V A JUEpUNPaY Ry JoM0']
L661 ‘11 oquiajdog 00A3pUY 8AZdV X Juepunpay qry Jodd)
L661 11 1oquaidog 0oAIpUH £OLHV | X SIAPd
L6671 ‘11 Joquiaideg 0oAdpug IdVNV A ouidg omor]
L661 ‘11 Joquoidag 0oAdpUF ca1dv X QRf 30M0]
1661 ‘11 Joquoideg "~ ooAspuY PVTav X Qg J2ddpy

a1vd YTINIOVANNVIN | ON TVIdas
NOILVEI'TVD
YHATIA

D-1




L661 ‘11 10quioidog

CLT 'ON AWNNA YIONISSVd YO SINAWNNYILSNI

OO>O@GM~ 9TAdY A aﬁdﬁﬂﬂﬁom m_>—OAH
L661 ‘11 Joquiaydag 00AJPUH wmr#\ A juBpunpay oulds Jomo]
L661 ‘11 oquiaidog 0oASPUH T ENAdV X JUEpUNPSY QR J9MO']
L661 T1 Joqueydsg [ ooopug 9aaTV A EpUNpSY gy 1oddn
L661 11 Joquiaidos OoASpUY STAdY | X SIAPJ
L661 ‘11 Joquoidag 00AIpUY 7504V A ouldg Jomo|
L661 11 3oquiajdog 0oAdpuT ONAdV X Qrg 1omo']
L661 ‘11 12quiaidog 00A9pUY LIATV A qrg J1oddny
THIvVd ATINIDVANNVIA | ON IVIdas
NOILVYEITVD
WHONASSVd 4vad Lad1

D-2




L661 T &g UeTjug s0d-s0d X TEaS 00X Je IS 9pIS YOI
L661 L 1ty uenug PII-S2l Z 189S 183y 12 [IIS IS 1By
L661 9 108Ny ey OTd-€EI[ X 1838 185 78 [IIS OPIS TSrd

L661 71 Alng uenug L0£-109 X 1635 163 1€ [IIS OpiS 14O
1661 'L snsny eIy 80D-81d Z 1838 JUGI 7€ [IIS OPIS 13rd
L661 'L ¥sndny ueug TID-02d X J83S JUOI{ 7 [IIS OPIS DT
1661 9 1sn3ny ueIug €11-2 X 189S JUO1] € [[IS OpIS WBTd
L661 0 1s0BNY uenug TTe-€2d X JOI[ 183 JOAL
L661 9 158Ny uenug 0L-02D Z 91XV 3A0QY UBdIOO[] Jeay
L661 "L 1130y uenug STI-STl X 9[XV 9A0qy uedIoo]] ey
L661 'L sndny ueIug 02a-9zI X 9]V 9A0qy Ued100]d Jeoy
L661 'L 15080y eIy pId-01H X 1504-g om0 §oT
L661 b1 A ueIug 205 11d X 350G PIN Yo T
L661 1 18080y ueIug 20Z-€19 X 150gV 1omo] o]
L661 'L By UEnug ETNES X150V PIN 591
L661 ¥ Isnny ueIug POa-+11 X 91Xy 18y Jotiieg SUIACY
1661 9 wnBy wenug L0g-€1D X XV 169y JoLieg SUIAOIN
L661 'L 1580y RNy Z1a-p0r Z D) 1auTeg SO
L661 L 1080y Uenug ¥0D-11d X DD IoLiIeg SUIAON
L661 ‘L Isudny uenuy 01d-¥0r X DD Jateg SUIMON
JEATS YTANLOVANNVIN | ON TVIdasS
NOILVYErIvO
T SHALANOWATHOOV T TOIHAA

NOLLVILI'TVD INHNNYLSNI A TOIHHA

J———

D-3



TL-ADH "ON [SPOJA dJ SI9ISWOII[3I98 UBIIUH [[V 000Z-19ZL “ON [SPOJAl 918 SISIOUIOIS[IIE OIASPUL [[V 9ION

1661 ‘9 1snony uenuy cOI-Z0H SuIIaUS)) 15dd() 100 0L Y]
L661 ‘L s050y uenug €04-012 300 01 Yo'1JO JEIPIN
1661 L Anf wenuyg S0D-01V SUI[ISIUS)) UO JOO( JUOIJ JorT
L661 ‘L 15030y uenug €0-€1D RN
L661 'L 080y eIy 109-80D FOREETN
1661 L wtidny uexug 600714 X DO PIPA
Nmmﬂ ,N bz_..v c,m.:cm LOZ-¥1D | A Eo&tmaaoo Ema:ooo Som Em_m
L661 1 3180y uenug Ia-rig T X 7835 165 38 IS OPIS Y91
T — , - |
NOILVILI'TVD AHANLOVANNVIN ON TVId4dS
| ~ SUALANOYATADDV A 10IHAA

NOLLVILI'TVD LNHANILSNI A TOIHAA

D-4






