REPORT NUMBER: 214-CAL-05-05

SAFETY COMPLIANCE TESTING FOR FMVSS 214
SIDE IMPACT PROTECTION

GENERAL MOTORS CORPORATION
2005 CHEVROLET COBALT
4-DOUR SEDAN

NHTSA NUMBER: C50112

CALSPAN
TRANSPORTATION SCIENCES CENTER
P.0O. BOX 400
EUTFFALD, NEW YORK 14225

FINAL REPORT

U. 5. DEFARTMENT OF TRANSPORTATION
Mational Highway TrafTic Safeiy Adminisration
Enforcement
Ofiice of Yehicls Safety Compliance
400 Seventh Soeet, 3W
Reoom &111 (NVE-2200
Washington, DC 205%)

7

L5 S

{ -



This Final Test Reporl was peeparcd for the U.S. Depattment of Transportation, National Highway Trailic Safesy
Admimsiration, under Contracl No, DTNH22-02-D-01114.  This publication is digtributed by the U.§. Department of
Transporlaion, Matonal Highway Teallic Salcty Adiminisieation, in the interest of information exchange. The opinions,
findings and conciusions ¢xpressed in this publication are those of (he author(s} and not necessarily those of the Department
of Transpartation or the National Highway Truffic Safcty Administration. The Uniled States Ciovemment assumes no
liability for its contents or use thereol. 1M trade or manufaciures’ names or products arc mentioned, it is only because they are
congidercd vssential 10 the object of e publication and shoudd not be construed as an endorsement  The United States
Gaovernment does ot emdorse products or marafacturers.

Agproved By: T4 ) 1A

David 7. Travale, Pghgram Manager
Transportation Scieaces Cemter

Appravak Datc: I, |7 tood”
4 =

FINAL REPORT 40CEPTANCE BY:

/ A/
Accepted By: ;‘1&1 -

Acceptance Date: -ﬂ-;:" Q? S

is 8675-F214-24




TECHNICAL REPORT STANDARD TITLE PAGE

1. Report No. 1, Goverminent Acesssion Mo, 3. Racipicr's Canlog Mo-
214-CAL-D5 05
4. Tithe ancd Sulaile 5. Repent Diake
Fiaal Repoct of FMVES 214 Complionce Side fmpact Testing afa April 12, 2003
20605 Cheveolet Cobult 4-Doos Sedun &, Performing Ocganization Code
NHTSA Nu.: C50112 CAL
7. Author{s) 8. Performing Ovpanization Report No,

Lawrence (). Walve, Project Engineer
David J. Travale, Progron Manager

8, Pedommng Orzaniration Mank: and Ashless 14, Wik Unit Mo
Calspan
Transportalion Scignces Cenler
P.0). Box 400 11. Coztract or Ganmt Ma.
Buffalo, Now York 14225 DTNH22-02-D-0 114
12. Sponsoring Agency Nomwo and Addrcss 13 Type of Report aod Poriod Covercd
U.S. Department of Transportation Fipal Report,
Mational Highwoy Traffic Safety Administration Apwil 2005
Office of Yehicle Safety Compliance
400 Sevemb Street, 5W, Room 6111 14. Sponwsing Agency Code
Washington, D.C. 205%0 NVS-220

15. Supplemenlary Mol

| b Absiract

A 48724 kph 90° Impact Moving Deformable Barrier Side Impact Test was conducted on ihe subject 2005
Chevrolet Cobalt 4-Doar Sedan in accordance with the specifications of the Office of Vehicle Safety Compliance Test
Procedure No. TP-214D-0f (Tuly 26, 2001) to determine FMVES 214 Side Impact Protection compliance. This test was
performed at the Calspan Transportation Sciences Crash Test Facility in Buffalo, New York, on April 12, 2005.

The impact velocity of the Moving Deformable Barmer (MDB) was 53.43 kph, and the ambient lemperature at the
struck {driver's) side of the target vehicle et the time of impact was 21 0°C. The target vehicle positest maximum crush was
275 mmm at level 2.

The test vehicles performance follows:

Front 31D Reay 3]0
Left Upper Rit Accelcration (LURY: 6.5 £ 43.4 e
Left Lower Rib Acceleration (LLR): 0.6 Z'5 44.3 Es
Lower Spine Acceleration (T)2): 9.1 £ 46.2 E's
Thoracic Tranma Index {TTT): 6l gs 45 gs
Pelvis Acceleration (PEY): 35 Es 44 2’5

The two doors an the struck side of the vehicle did not separate from the body at the hinges @ latches and the
opposite dooms did oot opon during the side inpact event.

17. Key Worids LR. Distribution Statemwnt
Compliamse Testing Copies of this raport are available from:
Side Imgacl Protection Nationsl Highway Traffic Safety Adminisiration
FMVSS 214 Technical Reference Division (TIS}
Side Inmpact Duintny (S10) Room 5108 (HE{O-230)
400 Severth 3¢, 5. W.
Washington, D.C. 20590
Telephone No. (202) 366-4046
19. Security Classification of Report 20). Secutity Classification of Page  |21. No. of Pages 22 Price
UNCLASSIFIED UNCLASSIFIED 250
i R675-F114-24




Suelion
|

2

AFPENDIX A
APPENDIX B
AFFENDIX C

APPENDIH D

TABLE OF CONTENTS

PURPOSE AND TEST PROCEDURE
SUMMARY OF SIDE IMPACT TEST

SUMMARY OF TEST RESULTS

Duta Sheet | - General Yehicle Test Farameter Data

Data Sheet 2 - Test Vehicle Summary of Resulis

Data Sheet 3 - Moving Deformable Barrier (MDB) Summary
Duta Sheet 4 - Post Test Dbsetvations

OCCURANT AND VEHICLE INFORMATION

Dkt Sheet 5 - SID Instumentation Data

Data Sheet 6 - Vehicle Pre- And Post Test Measurements

Dita Sheet 7 - SID Longitudinal Clearance Dimensions

Date Sheet B - SED Lateral Clearance Dimensions

Data Shect 9 - Vehicke Side Measurements

Data Sheet 10 - Vehicle Exterior Crush Profiles - All Lovels

Data Sheet 11 - ¥Vebicle Damage Profile Distances

Data Sheet 12 - Exterior Static Crush For Impactor Face

Data Sheet 13 - Test Yehicle Accelerometer Locations And Data Summary
Data Sheet 14 - MDB Accelerometer Locations snd Data Snmmary
Data Sheet 15 - High Speed Camera Locations and Data

VEHICLE FUEL SYSTEM INTEGRITY

Data Sheet 16 - FMVSS 301 Fuel System Integrity Data

Data Sheet 17 - FMVSS 301 Rollover Data

PHOTOGRAPHS

VEHICLE, MDB AND SID RESPONSE DATA

SID CONFIGURATION AND PERFORMANCE VERIFICATION DATA

TEST F(XIIPMENT LIST AND CALIBRATION INFORMATION

v

1-1
2-1

3-1
32
3.5
34
3-7

41
4.2
43

45
46
47
48
4-9
4-10
413
414

B1
L

D-1

8675-F214-24




SECTION 1

FURPOSE AND TEST PROCEDURE

This side impact test is part of the FMVSS 214 Side Lmpact Protection Compliance Test Program sponsered by the
National Highwuy Teaffic Safety Administration (NHTSA) under Contract No. DTNH22-02-D-01 114. The purpose of this
test was ¢ evidute side impact protection in a 2005 Chevrolet Cobalt 4-Door Sedan. The test was conducted in accordance

wilh the OFfice of Vehicle Safcty Compliance’s Lahoratory Test Procedure (TP-214D-06, daled July 26, 2001).

k-1 &675-F214-24




SECTION &

SUMMARY OF SIDE IMPFACT TEST

A 2005 Chevrolet Coball 4-Doar Sedan was impacted on the teft or driver's side by 2 Moving Deformable Barries
(MDBE) which was moving [orward in a 27° crabbed position ta the moaocail at 2 velocity of 5343 kph (33.2 mph). The
target vehick: wos stationary and was positioned at an angle of §3° to the line of farward motion. The side impact best was
conducted by the Calspun Transportation Sciences Center in Buffalo, New York on April 12, 2005, Pre- and post-tesl
photographs of the 1est vehicle, the meving deformable barrier (MDEB), and the side impact dommits (SIDs) are included in
Appendiz A,

Two restrained Side Impact Dummies (SIDs) were placed io the driver (Pos. #1) and left rear (Pas. #4) designated
seating positions aceording to the instructicns specified in the OVSC Side Impact Laboratory Test Procedure {TP-214D-06,
dated Tuly 26, 2001). Both SIDs were certified prior to this test. The side impact test was documented by one real-time
camera and 3 high-speed cumcres. Camera locations and other pertineot camera information are jncinded in this repott.

The $1Ds were instrumented with the following accelesometers:

1. LeRt Upper Rib {LUR} uniaxial and redundant aceelerometer (Y-direction)

2. Left Lower Rib (LLR) sniaxial and redundant accelerometer (Y -direction)

3, Lower Theraic Spinc (Ty2) uniaxial asd redundant accelerometer (¥-dircction)
4. Pelvic (PEY) section uniaxial and redundant accelerometer (Y-direction)

5. Head triaxial accelerometers {X-, Y- and Z-dizection)

A summary of the side impact dummy (SHD) configuration and verification test data can be found in Appendix C. A
1otal of 48 channels of data were rocorded. Appendix B contains the vehicke, MDE and dummy response data traces.

The following table summarizes the results of the test

Injury Criteria Fromt 51D Rear 81D
TT14{#) 6l 45
PEY (g) 55 44%

* The P4 Pelvis accelerometer cable was damaged during the event, the redundant accelerometer data is reported

FMYVSS 214D requites that the TTI not cxceed BS g's for 4 door vehicles and not exceed 9 g's for 2 door vehicles.
Peak lateral pelvis ecceleration shall not exceed 130 g'%.
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l SECTION 3
l SIIMMARY OF TEST RESULTS
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DATA SHEET 1
GENERAL TEST AND VEHICLE FARAMETER DATA
TEST YEHHCLE INFORMATION:
YeaMake/Model/Body Style: 2005 Chevrolet Cobalt 4-Dioor Sedan
Vehick Body Coler: Silver VIN: L ALs2 s
Vehicle NHTEA No.: C50112 Month & Year of Manufacture; 128M
Engine Dxia: 4  Cylinders; - CICy; 2.2 Liters; - cC
Engine Placement: - Longitudenal; o X  Liuteral
Tranzmissign: 4  Specd; - Mamml, X  Automatic; X Ovendrive
Final Drive: - Rear Wheel Drive; X Front Wheel Drive; - Four Wheel Drive
Odometer Reading 399 km
Supplemental Airbag Restraints:
Fromt Ocoupant: X Fronial; -  Knee; ~  Side; - Curtain
Rear Occupant: - Frontal; - Knge; - Side,; - Curtain
Drptions:
X ADL; X ASG; X Power Steering; X Power Brakes; X Power Windows
DATA FROM TIRE PLACARD
Recommended Tire Size: P1OYHOR 15
*Recommended Cold Tire Pressure: 210 kpa FRONT: 210 kpa REAR
DATA FROM TIRE SIDEWALL:
Size of Tircz on Test Vebdcle: P1O5/60R 1S ; Mannfacturer: Continental
Tire Pressurc with Maximum Capacity Vehicle Loaxd; Front: 300  kPa; Rear: __ 300 kPa
Treadwear: 520 ;  Traction: A :  Temperatare: B
VERICLE CAPACITY DATA:
Number of Occupants: 2 Front; 1  Rem; - 3rd Beat; 5 Total
Type of Front Seats: X Bucket; - Bengh - Split Beoch;
i Type of Rear Seats: X Bucket; - Bench; - Split Bench; X Contoured
i Type of Front Scat Back: - Fixed, X Adjustoble with X Lever of - Kmob
Type of Rear Seat Back: X  Fixed; - Adjustoble with - Lever  or - HKnob
Vchicle Max Capacity Loading = 404.0 kg (A)
No, of Occupents x 68.0d4 kg. = 340.2 kg (Bl
Vehicle Cargo Caparity = 653.3 kg (A-B)
IEST YEHICLE DELIVERED WEIGHT WITH MAXIMUM FLUIDS:
Left Front = 396.0 kg LefiRear = 254.0 kg
Right From = 397.0 kg Right Rear = 249.0 kg
TOTAL FRUINT = 7930 kp TOTAL REAR = 5030 kp
% of Tatal Weight = 51.2 ki % of Total Weight = 38.8 %
TOTAL WEIGHT = 2060 kg
¥ Tire prossure used in tesl,

|
iz BHT5-F214-24

1
i
!
i
i
||
i
i
!
i
i
i
1
i
|
1
1
|
i




]
DATA SHEET 1 (continned)
l GENERAL TEST YEHICLE PARAMETER DATA
I Vehicle: 2005 Chevrolet Cobglt 4-Doeer Sedgn NHTSA No. C50112
' CALC OF E'S TARGET TEST WEIGHT:
Totsl Test Vehicle Delivered Waight with Max. Fluids = 12060 %e(A}
Maximum Cargo Carrying Capacity of Test Yehicle = 63.2 kg (B)
I Weight of instrumenied Side Impact Dummies  ( 2 X 8] 2 kg = 162.4 kg {3}
TEST YEHICLE TARGET WEIGHT: = 15222 kg (A+B+0)
. FO ADED YEHICY. VW 2 51ls DY:
Left Front = 440,0 kg Left Rear = 366.0 kg
l Right Front = 403.0 kg Right Renr = 3220 kg
TOTAL FRONT = 843.0 kg TOTAL REAR = 688.0 kg
l % of Total Weight = 55.1 2% % of Total Weight = 45.5 %
TOTAL TEST WEIGHT = 1531 0 kg
AS TES GHT O VEHI SIN(s) + CARGO +E & INSTRUMENTATIONY:
l Left Front = 434.0 kg Left Rear = 355.5 kg
: Right Front = A10.5 kg Right Rear = 3135 kg
l TOTAL FRONT = 344.5 kg TOTALREAR = £60.0 kg
' % of Talal Weight = 558 % % of Total Weight = 44.2 %
‘ TOTAL TEST WEIGHT = 1513.5 kg
CL DE (oll imensions in_ pillimetecs};
' AS DELIVERED:
Left Front 674 Right Front __ GES LeftRear 703 Right Rear 704
FULLY LDADED:
l Lefi Front 656 Right Front 677 LefiReac 666 Right Rear 676
READY FOR TEST:
I Lett Front 668 Right Front 678 Left Rear 669 Right Rear a7
Test Vehicle Wheelhas:: 2622 millimeters
l CG = 115¢  millimeters rearward of front wheel centerline
TOTAL VEHICLE LENGTH:
l Right Side = 4449  millimetets
Left Bide = 4447  millimetees
I Centerline = 4554 millimeters
|
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DATA SHEET 1 (contived}
GENERAL TEST VEHICLE PARAMETER DATA

Vehicle: 3008 Chevmler Cobalt 4 Door S=dan NHTSA No. C5(12

Nominal Besign Riding Pogition for adjusiahle deiver "Hmm—l
and passenger seol backs. Please describe how to
position the Inclinomeler to messarz the seat back
ongle. Include deseription of the locadon of the
adjostment latch detent, if applicable.

g
FRONT SEAT ASSEMBLY

FRONT SEAT CUSHION PLACEMENT:  The seat cushion was placed at the first detent rearward of the middle of its
abeolute forefaft travel (detent |3, where the forward mnost detent is defined
a5 () and there are 27 positions total). There was ne detent available at the

rwe mid travel location,

Tatal Length of Adjustoent Travel: 266 millimeters

Total Mumber of Adjustment Positbons or Detents: 27
FRONT SEAT BACK ADIUSTMENT POSITION: The sext back was positioned so thar the head restraint posts were
3.75 degrees from verticel with the ATD ingtalled.
3ee1 Back Toeso Angle: 220 degrees
SECOND POSITION SEAT:
Total Length of ForefAft Adjustment Travel: 0 millimeters
Seat Back Adjustment Position: Fixcd
ADIUSTARLH ING COLUMN POSITION: The steering column was position at rmid-tilt (2 degrees
down from the vpper-most locking position)
WINDOW POSITIONS: Left Fronl:  Closed Left Rear;  Closed
Right Front:  Open Right Rear: __ Open
Note: Windows will be in closed position on struck side of test vehicle and in open pasiiion on opposite side.
AUTOMATIC DOOR LOCES: Is test vehicle equipped with ADLe¥ X Yes - Mo
Does vohicle owner's manusl describe how to deactivate ADL5? - Yes X Mo - NA
SO L5 For this compliance speed wsl, the vehicle door were left in the wnbocked position
AMO F STODDARD 50L TANE:

4285 liters {Fuel Tank Usabk: Capacity}
46.2  liters used for test (Y2%-94% of Fuel Tank Usable Cupacity)

LOCATION OF IMPACT FOINT ON TEST ¥EHICLE SIDE TO BE IMPACTED:

Wheelhase = 2622 millimeters
Impact Point is a7l millimeters nearward of Front axle centerline

fwhich is 946 millimerers forword of the wheelbase midpoing

Actual Itopaet Poine iy a3 millirneters rearwand of front axle centerline

34 BOT5-F214-24
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DATA SHEET 2
l TEST YEHICLE SUMMARY OF RESULTS
I VEHETLE IDENTIFICATION:
Vehicle YearMake/Model: 2005 Choevlet Cobalt
I By Style: 4-Duor Sedan VIN: 1GIALS2F2S S
NHTSA Ho.: C5 12 Test Date: Aprl 12, 2003
Overall Length = 4594  millimeters; Overall Width = 1727  millimeters
I VEHICLE TEST WEIGHT {Pro-Tost):
Left Tront = 414.0 kg Left Rear = 3555 kg
' Right Front = 4195 kg Right Rear = 3135 kg
TOTAL FRONT = 844.5 kg TOTAL REAR = H60.0 kg
I TOTAL VEHICLE WEIGHT 15t3.5 kg
Wheelbuse = 2622 millimeices
. Loengiludinal C.G. from Ceater of From Axle = 1159 millimeters
Impact Angle with Respect to Impactor = Fal) dogrees
ACTUAL IMPACT POINT .
' Actual Tmpact Point is 8 om forward of nominal impact ref. line {Lateral)
‘ Avivad Jmpact Point is 7 mm below nominal impact point (Vertical)
. MAXIMUM EXTERIGR STATIC CRUSH.
LLEVEL I ( 235 mm above ground) = 134 millimetera
I 2. LEVEL 2¢ 438 mm above ground} = 275 millimeters
A LEVEL3( Hl1 mm abpve groumd} = 214 millimeters
I 4 1.EVEL4 ¢ 834  mm ahove pround) = 186 millimeters
5 LEVEL 5¢{ 132 m above groumd) = 15 millimciers
Muxtimum Posi-Test Intrusion = 275 millimeters
l QCCUPANTS: Front Passenger: Rear Passenzer:
Crannny [deniification a13 015
l Rearaint Used 3-point scat belt I-poiot seel belt
INSTRUMENTATIOIN:
I Mumber of Vebicle Dala Chaonels: = 21
MNumber of Cuncras: {Omboard =
l Offboard =
TOTAL = L0
]
]
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DATA SHEKET 3

MOYING DEFORMAPLE BARRIER (MDBE] SUMMARY

NHTSA No. CS0EL2

Plascore:2 1 3BRQ104; H63RO304

SITIONM CF MO
Crabbed X7 o left
MDB DETAILS:
Overall Width of Fmmework Carriage = 125 i llimeters
Dverall Lenpth of MDB {inc). hameycomb impact face) = A120 millimeters
Whee!base of Framework Corringe = 2550 millimeters
Tread of Framewotk Carrizge (Front & Rear) = 1875 mitlimeters
.05, Location Rearward of Fronl Axle = 114 millitneters
MDB WEIGHT:
Leift Front 409.5 kp Eeft Rear Z81.5 kg
Right Frant 37235 kg Right Rear 209.0 kg
TOTAL FRONT = 782.0 kg TOTAL REAR = 5805 kg
TOTAL MDE WEIGHT = 13625 kg
Impact Angle (MDB CfL te Target Yehicle C/L} = a0 deprees
Impact Speed = 5343kph

MIMUM STATIC CRUSH OF HONEYCOMB IMPACT EACE:

L. Row A g1 Center of Bumper Leve]l = 103 miltimeters

2. Row B ot Top of Bumper Level = 57 millimetess
3. Row C at Mid Lewel = 16 millimeters
4, Row D ot Top of Steck Level = 87 millimeters

INSTRUMENTATION:

Mumber of MDB Data Channels = 5

36 8675-F214-24




DATA SHEET 4
POST-TEST OBSERVATIONS
Yehicle: 2005 Chevrolet Cabalt 4-Dioor Setlan NHTSA No. C50112
VISIBLE DUMMY CONTACT POINTS:
LEEFT FRONT SI3 LEFT REAR SiD
‘Top of head w side header, side window and
Head: Face 1o 1eft shonlder quarter window frame
Arm to (ho rear section of the arm rear and to

Uprper Towso: the: door trim above the arm rest Arm to upper door rim below the arm rest

Lower Tars: Pelvis 10 door rim below the arm rest Pelvis to door im below the arm rest

Left Bnee: Laft knoe to door tim Left kmee to door tim

Right Knee: _Right kmee (o teft knee Rirht ket 10 left knee
DOOR OPENING:

LEFT DOOR RIGHT DOOR
Front: Clused, latched, and inoperable without tools Closed, latched, and operahble without tools
Rear: Closcd, latched, and inoperable without tools Closed, latehed, and operable without tools

MDB DISTANCE FROM TARGET IMPACT POINT:

ARM REST LOCATI(ONS:

Vertical' 8 mm forward of target

Horizontal: 7 mm bebyw target

Front: 240 min below the boltom of the window cpening
Rear: 250 mm below the botom of the window opening
SEAT MOVEMENT:
Froal: The seat was deformed slightly inboard
Rear: Nong
GLAZING DAMAGE:
Windzhield: None
Window: Thw driver side window and left rear passenger side window shattered during the event.

PILLAR PERECOIRMANCE:
Wo vigible renrs or separations

SILL SEPARATION;

MNome:
AIR BAG DEPLOYMENT STATUS:
DRIVER FRONT PASSENGER REAR PASSENGER

FRONT No No N4

Sl NiA NIA NiA
OTHER NOTADLE IMPACT CEFECTS:
MNomne

37 B675-F214-24




SECTION 4

OCCUPANT AND YEHICLE INFORMATION
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DATA SHEET 5

INSTRUMENTATION DATA

Yehicle: 2005 Chevrolet Cobalt 4-Door Sedan NHTSA No. C50112
Front Dummy ID# 013 Rear Dummy IC# 015
Pos. Direction Meg. Direction Pos. Drircction Neg. Direction
$

Max Time Max Time Mex Time Max Time
(g} (msec) {g) {meec) {e) (msec) (&) {msec)

Longitudinal X 204 77.8 -2.5 LER.4 16.9 169.6 260 i06.3

Lawral Y 13 | 466 | 75 | 318 | a9 | s9s8 | 95 [ 1720
Vertical Z 25 | 584 | 60 | 10 | s62 | 708 | .78 | sm
Resulant R a26 | s8a | - . fees | 705 [ - !
201 231

Upper Rib Lateral v | 628 | 293 | 77 | 130 | 434 | 425 | 43 | 1157
Upper Ril Lateral TR 61.0 293 -7.6 T5.6 43.5 435 4.5 1162
Lower Rib Lateral y | 606 | 00 | 87 | ss7 | 443 | 375 | 439 [ e6o
Lower Rib Lateral yw| sot | 00 | 83 | ss7 | 438 | 375 | 30 [ evs
LowerLateral Y 59.1 31.% -19.7 6,2 462 A4 4 -12.6 711
LowerLaterl _ Y(R) 604 | o | 195 | 662 | 414 | a4 | 126 | 7
Lateral Y ss5 | 775 | 83 | sea | sa3t | 308 | 25t | 544
Lateral Y{R) ss. | 225 | s | ssa | as3 | o33z | 75 | 544

EFERENCE: Positive Direction -
Longitudinal {(X) = forward
Lateral (Y = to right
Vertical {Z} = dawm

Mote: Above dala has been FIR filtered, Y(R) denotes redundant Y direction aceelerameter.
Head Accelerations ate filtered at SAE Class 1000,

1 Questionable Daia - Cable Dumage. The redundent P4 Pelvic Accelecation data was used for 1o assess vehicle performanee.

4-2 RETS-F214-24
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DATA SHEET &
VEHICLE SIDE MEASUREMENTS
l WVehicle: 2005 Chevrolet Cobalt 4-Door Sedan NHESA No. C50112
i .
E L
i 1 1l
(o —x
I T . G‘Ir H L : 1 L K LROUND h 4
F |« L »lu o M
B v A ! C
l - D
LEFT SIDE VIEW
I NOTE: ail diroensions are io millimeters with tolerance of +3 mm
PRE-TEST PRE-TEST POST-TEST 4 CHANGE
{zs delivered) (s testod) {ns tested)
I A 2625 2622 2609 - -13
B D83 o OB i5
l c “ 086 (002 982 20
[ 4554 - 4576 -18
E ags - 05 1
l F | 245 247 254 7
G | 207 195 200 5
f H 211 199 215 16
l I 217 199 211 12
3 207 176 132 (1]
l 12 225 198 207 9
K 27y 243 237 -6
L il - 334 1
I M 174 337 33 -3
N 655 - 625 -30
l o | ™ : 762 3
. P 1109 - 141 68
Q 417 - 405 -12
I R 4445 - 4454 5
5 4447 - 4431 -16
T 1727 - 1616 =111
I D=ILenplh ol Conierline B&T. = Bumper Thickness R = Right Side Length 5 =Left Side Length
T = Width at B-Pillar J = To Pinch Weld J2="To Rill
|
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VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY

DATA SHEET 13 (continued)

Vehicle: 2005 Chevrglet Cobalt 4-Door Sedan NHTSA No. L3011
At;:]:l.:]. Location | Coordinates (o3 Long. (x) LaL. {y) Vert. (2] Resulmnt
Q. m
Max Time Miax Time Max Time Max Time
() (msec) (2 (misec) (2) {roses) () {msec)
X« | y» | Z*
127 el Lower B-Pillar 2102 | 642 | 483 | pos. - 209.6 4.5 - -
- neg. - - -70.2 237 - - -
13 |[Lef Middie B-Pillar 2058 | 699 | 683 | pos. - - 2085 3.1 - - -
nag. - - -105.9 26.4 - - -
13 [Lefi Lower A-Pillar 3081 | 673 | -235 | pos. - 208.4 4.0 - - -
T neg. - -125.3 110 - -
=115 [LeR Middie A-Pillar 3108 | -646 | -936 | pos. - 23.6 36.2 ]
neg. - - -1.8 124.1 - - - -
16 [Fram Seal Track 2247 | -548 | -233 | pos. - - 803 12.7 - - -
neg. - . -39.7 17.1 - - -
17 [Rear Seat Track 1102 | -619 | 591 | pos. - - 26.8 6.7 . - -
neg. - - -4.7 780 - - - -
18 [Vehicle CG 2706 | 20 | 438 | pos. 84 511 71.0 204 2.2 36.6 T2.2 20.3
neg. | -223 317 -47.6 27.8 -13.5 64 9 - -
*Referance. X - Rear Bumper (+ Forward) Y - Vehicle Cenierline (+ To Right} 2 - Ground Level (+ Down)
3
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DATA SHEET 14

MDB ACCELEROMETER LOCATIONS AND DATA SUMMARY

Vehicle: 2005 Cheyeoler Cohale 4-Daogr Sedgn NHTSA No. 50112

——ayt— =

i
|
]
i
;
I
i
i
i
1 7 %m
i
!
I
;
]
i
!
i
i

z/'\\f

v\

TOP VIEW
|

] ]
Accel. Location Coordinates (millimeters) Pos. Direct. Neg. Direct.
Nao.
X+ |
1 MDB Center of Gravity T
Longitodinal . X 1850
Pateral . ¥
Verical........  Z 12.2 58.0 -13.9 63.3
Resulagt....... R 20.9 321 - -
2 Reur Frame Member o e ) r?:' ' ﬁiﬂf’ J:ﬂ:ﬁ%ﬁk\%&

Lonpiludinal., X 386 -660 560 L6 05.6
lalerd.. .. Y 5.0 291
*Relerence: X =Teur Bumper {+ Forward)

Y = Vehivle Centerline (+ Fo Righth

£ = Orovumd Tevel (+ Downd

Al messurcments sccorate 10 within 23 mm.,
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DATA SHEET 15
HIGH SPEEFD CAMERA LOCATIONS AND DATA SUMMARY l
ehicle: 2005 Chevrolel Cobalt 4-Door Sedan NHTSA No. £50112
g8/ 9 \ i
h
N T[]
\) o -7
Ly
- .
MERA #10
INT CA
[ IMPACT PO (REAL TIME) i
LOCATION
‘ |
Camera Coordinales {millimewrs) Angle Eens | Film Speed
Nao. View {dep.) {(mnz) {fps)
X Y+ 7* .
1 Dverhead view of test vehicle 12 512 -4R80 ratl ] 1000
2  Overhead closeup view of impact plane | 195 835 4860 -9 125 1000
3 |MDB onboard closeup view of impact point f -1470 1] -B47 1] 11 1000 l
4 tMDB eaboard view of diives dummy g -1140 832 -1586 =17 15 1000
5 IRight wide ground level overali view 0 0845 - 1095 -4 50 100¢ '
& Eefiside ground level overll view 1920 -1620 - 1003 =7 28 100G
T Test vehicle onboard driver front view 510 472 -1237 -10 25 10K}
B Test vehicle onhoewd driver side view 1673 705 - 1025 -10 §2.5 1000} l
0 [Test vehicle onboard passenger side view 16045 1636 - L1040 =10 I2.5 L (KM
10 Real ime flm coverape of 1oxt - - - - - X
* Refercnee (froom point of impact); all measuremenls accurale 1o within 25 min. l
' X = ([mpat Point) + Foraard
Y = ([mpact Pointk + To Rizli
F=(Umund Levely + Down .
414 H675-F214-24 l
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FUEL SYSTEM INTEGRITY
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DATA SHEET 16
FMYSS 301 FUEL SYSTEM INTEGRITY DATA

NHTSA No.. CsD112 TEST DATE: Aprit 12, 2005

Vehicle Mfgr MakeModel: General Motors Corporation 2005 Chevralet Cabalt 4-Door Sedan

o 3l o o ol A o o o oo e o e o W o A kA s e A R R SR Rk ek ok el i Rk ik

TEST YEHICLE IMPACT TYPE: ___ - _Fronal (48.28 kph}
- Oblique (4828 kph) with - “baier face first
contacting the - gide
{driverfpnusenger}

- Rear Moving Barrier (48.28 kph)

Lateral Moving Barrier {32.19 kph}
X  Side Impact Moving Deformuble Barrier {33.43 kph)

contocting the driver side side
{drivec/possenger)
GE MEASUREM - ACTUAL MAX ALLDWED
bep i. From impact until
hicle motion
tr 5 e 0g 28 g
2. Por five minute
period after vehicle
motion ceases 0g 142 g
3. For next 25 minutes
Og Z8 g/l min.
Tp vulob %
OLVENT SPILLAGE I¥ -
MNone
5-2 Hais-1R214-24




DATA SHEET 17
l ROLLOVERIDATA
l Vehicle: 2005 Chevrolet Cobalt 4 Door Sedan
I. DETERMINATION OF SOLYENT COLLECTION TIME PERIOD:
I Rollover Rotation Tims FM¥SS 301 Total Time Next Whole
Stage {spec. 1 -3 min) Hold Time Mimste Interval
F -5 { Jininoics] 5 heconds| 5 Iminutes] 6  |mioes| 5 keconds| 7 Iminutes
90" 180" | t  |minotes| 10 feconds | 5 |minutes|] 6  [mioutes| 10 keconds| 7 |minutes
180270° | 1 [minotes] 7 kecondst 5 [minutes|] 6 [mimmes] 7 peconds| 7 [minutes
l THANY 1 lmimses]| 3 bkeconds] 5 |minutes] 6 [mimxes] 3  beconds| 7 [mingtes
1. FMV4S 301 REQUIRBMENTS: {Muxinum allowable solvent spillaga):
l Firsl 5 minutes (rom ensel of cotation £ith min, Tth min. Bth min. (if required)
142 g 28g 28 W p
I ILACTUAL TEST VEHICLE SOLVENT SPIELAGE:
Rollaver First 5 minutes 6th min. Tth min. 3th min. (if rersired)
. Sloges from onsel of rotation {g) {z] {) 4:4]
0° -9 0 ] a NiA
oF - 12 0 0 ] N/A
l 180°-2707 0 0 a NiA
27003607 0 0 a MiA
' Note: Record spillage for whole minute intervals only as determined above,
IV. SOLVENT SPILLAGE LOCATIONGS):
l Rollowver Spillage Location
Stage.
" - a0 None
I o0 - 130" Nome
180°-270r None
l ZT0°-36(F Neme
l 53 #575-F214-24
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APPENDIX B

VEHICLE, MDE AND S1ID RESPONSE DATA

B-1 BOTS-F214-24




TABLE OF DATA PLOTS I
DRIVER AND PASSENGER DUMMY INSTRUMENTATION PLOTS
ACCELERATION DATA - FILTER CLASS 1000, LOWER SPINE - FILTER CLASS 180
INTEGRATION DATA - FILTER CLASS 180 l
Plot No. Data Plot Thile Page
) DRIVER HEAD (X} ACCELERATEON VS TIME B 6
2 DRIVER HEAD (X) YVELOCITY V5 TIME B=7 l
3 DRIVER HEAD (Y) ACCELERATHOMN V5 TIME B-B
4 DRIVER HEAD (Y VELOXTTY VS TIME B-O
] DRIVER HEAD {7) ACCELERATION Y5 TIME B- 10 I
& RRIVER HEAD (Z) YELOCITY ¥S TIME B- 11
T DRIVER HEAD RESULTANT ACCELERATION VS TIME B-12
| DRIVER UPPER RIB (Y) ACCEF1I ERATION VS TIME B-13 .
g DRIVER UPPER RIB (Y) VELOCITY ¥§ TIME B-14
10 DRIVER LOWER RIB (Y) ACCELERATION VS TIME B- 15
11 DRIVER LO'WER RIB (Y) YELOCITY ¥3 TIME B-14 l
12 DRIVER LOWER SPINE {¥) ACCELERATION V5 TIME B- 17
13 GRIVER LOWER SPINE (Y} YELOCTTY VS TIME B- IR
14 DRIVER FELVIC (Y) ACCELERATION VS TIME B-19 .
15 DRI¥ER PELYIC (Y} YELOCITY ¥5 TIME B- 2}
16 FASSENGER HEAD (X) ACCEL.ERATION v5 TIME B-21
17 FASSENGER HEAD (X)) YELOCITY VS TIME B-22 I
1E PASSENOER HEAD (Y)Y ACCHEHLERATION VS TIME E-23
1% FASSENGER HEAD () VELOCITY VS TIME R-24
P FASEENGER HEAD (Z) ACCELERATION ¥5 TIME B-25 l
21 PASSENGER HEAD (Z) YELOCITY VB TIME B-24
x PASSEMGER HEAD RESULTANT ACCELER ATION ¥8 TIME B- I7
3 PASSENCGER UPFER RIB (Y) ACCELERATION ¥8 TIME B-28 .
24 PASSENGER UPPER RIB {Y) VELOCITY ¥5 TIME B-29
25 PFASSENGER LOWER RIE (Y) ACCELERATION V5 TIME B- 30
26 PASSENGER LOWER REB () YELOCITY ¥S TiME B- 31 I
7 PASSENCOER LOWER SFTME (¥} ACCELERATION ¥ TIME B-32
s PASSEMGER LOWHR SPINE (YY) YELOCITY ¥5 TIME B-33
a0 PASSENCER FELVIC (Y) ACCELERATION VS TIME B-3d l
k(1] PASSENGER PELVIC (Y) YELOCITY ¥ TIME B- 35
DRIVER & PASSENGER DUIMMY INSTRIMENTATION PLOTS l
ACCEIERATION DATA - FIR FILTERED
Plot No. Data Figl Tile Page
31 GRIVER UPPER RIB (Y) ACCELERATION V& TIME B- 35 .
32 DRIVER LOWER RIB (Y) AQCELERATION WS TIME B- 37
33 DRIVER LOWER SPINE {1) ACCEEERATION ¥5 TIME B- 38
34 DRIVER PELVIC ['I."} ACCELERATION V8 TIME B- 1% '
35 PASSEMGER UPFER RIB (Y) ACCELERATION ¥S TIME B-40
a5 PASSEMNGER LOWER RIB (Y) ACCELERATI(IN V5 TIME R-41
A7 PASSENGER LOWER SPINE (Y} ACCELERATICN ¥5 TIME B- 42 '
38 PASSEMNGUER PELYIC (Y) ACCELERATION ¥S TIME K- 43
B2 BGT5-F214-24 l




ol

2HZE2382528

71
73
T
73
6

TEFT VEHICLE INSTRUMENTATION FLOTS
ACCELERATION DATA - FILTER CLASS 8
INTEGRATICN DATA - FILTER CLASE 180

Drara Plod Title
RIGHT SIDE SILL AT FRONT SEAT (X) ACCELERATION VS TIME
RIGHT SIDE SILL AT FRONT SEAT (X) VELOCITY V8§ TIME
RIGHT 5IDE SILL AT FRONT SEAT (Y) ACCELERATION ¥S TIME
RIGHT SIDE SILL AT FRONT SEAT {Y) VELOCITY ¥§ TIME
RIGHT SIDE SILL AT FRONT SEAT (Z) ACCELERATION VS TIME
RIGHT SIDE 5ILL AT FRONT SEAT (Z) VELOCITY Y5 TIME
RIGHT SIDE SILL AT FRONT SEAT RESULTANT ACCELERATION V§ TIME
RIGHT SIDE SILL AT REAR SEAT (X} ACCELERATION V8 TIME
RIGHT S1DE SHLL AT RBAR SEAT (X) VELOCTTY V5 TIME
RIGHT SIDE SILL AT REAR SEAT (¥) ACCELERATION ¥8 TIME
REGHT SIDE SILL AT REAR SEAT (Y) VELOCITY ¥5 TIME
RIGHT SIDE SILL AT REAR SEAT (Z) ACCELERATION ¥5 TIME
RIGHT SIDE SILL AT REAR SEAT (Z) VELOCITY VS TIME
RIGHT SIDE SILL AT REAR SEAT RESULTANT ACCELERATION VS TIME
REAR FLOORPAN ABOVE AXLE (X) ACCELERATION VS TIME
REAR FLOORPAN ABOVE AXLE (X) YELOCITY V& TIME
REAR FLOORPAN ABOVE AXLE (Y) ACCEEFRATION Y5 TIME
REAR ELOORPAN ABOVE AXLE (Y) VELOCITY VS TIME
REAR FLOORPAN ABOVE AXLE (%) ACCELERATION VS TIME
REAR FLODRPAN ABOVE AXLE (Z) VELOCITY V5 TIME
REAR FLOORPAN ABOYE AXLE RESULTANT ACCELERATION V5 TIME
LEFT SIDE SILL AT REAR SEAT (Y) ACCELERATION VS TIME
LEFT SIDE SILL AT REAR SEAT (Y) VELOCITY ¥5 TIME
LEFT SIDE SILL AT FRONT SEAT (Y) ACCELERATION V5 TIMB
LEFT SIDE SILL AT FRONT SEAT (Y) VELOCTTY ¥5 TIME
RIGHT REAR OCCUPANT COMPARTMENT (Y) ACCELERATION V5 TIME
RIGHT REAR QCCLPANT COMPARTMENT (¥) VELOCITY VS TIME
LOWER B-POST (Y) ACCELERATION ¥§ TIME
LOWER B-POST (Y) VELOCITY ¥S TIME
MICAILE B-POST {¥) ACCELERATION V3 TIMB
MIDDLE B-POST (Y) VELOCTTY ¥S TIME
LOWER A-POST (Y} ACCELERATION V5 TIME
LOWER A-POST (Y} VELOCITY ¥S TIME
MIDDLE A-PDST (Y) ACCELERATION VS TIME
MIDDLE A-POST (Y) VELOCITY V5 TIME
FRONT SEAT TRACK (Y} ACCELERATION VS TIME
FRONT SEAT TRACK (Y} VELOCITY VS TIMB
REAR SEAT TRACK (Y) ACCELERATION V5 TIME
REAR SEAT TRACK (Y) VELOCITY Y5 TIMB

B- 44
B- 45
B- 46
B- 47
B- 48
B- 49
B- 50
B-51
B- 52
B- 53
B- 54
B- 55
B- 36
B- 57
B- 58
B- 5%

B-61
B- 42
B- 63
B- &4
B-&5
B- 86
B- &7
B- 68
B- 59
B- 70
B-71
B-12
B-13
B- 74
B-T5
B- 76
B-H
B- 78
B- 78
B- &0
B- 21
B- 52

2575-F214-24




78
%
$0
21
£
83

=
EEEEE

&9

4 |

1

95

TEXT VEHIH'LE INSTRUMENTATION FLOTS
ACCELERATION DATA - FILTER CLASS 6
INTEQRATIHON DATA - FILTBR CLASS 180

Liaia Pl Title
VEHICLE CENTER OF (SRAVITY (X} ACCELERATION VS TIME
YEHICLE CENTER OF GRAVITY (X} VELOCITY ¥5 TIME
¥EHICLE CENTER OF GRAVITY (Y) ACCELERATION ¥8 TIME
VEH|CLE CENTER OF GRAVITY (Y] VELOCITY ACCELERATION v§ TIME
VEHICLE CENTER OF GRAVITY (Z) ACCELERATION V5 TIME
VYEHICLE CENTER OF GRAYITY (Z) YELOCITY V5 TIME
VEHICLE CENTER OF GRAVITY RESULTANT ACCEL ERATION VS TIME

MDB INSTRUMENTATION FLOTS
ACCELERATHON DATA - FILTER CLASS 60
INTEGRATEON DATA - FILTER CLASS 1RO

Dais Pioa Fitle
MDH CENTER OF GRAYITY (X) ACCELERATION VS TIME

MDB CENTER OF GRAVITY (X} YELOCITY ¥5 TIME

MDB CENTER OF GRAVITY (¥) ACCELERATION V5 TIME

MDB CENTER OF GRAVITY (Y) YELOCITY VS8 TIMRE

MDH CENTER OF GRAYITY (Z) ACCELERATION ¥5 TIME

MDI:B CENTER OF GRAVITY (Z) YELOCITY V5 TIME

MDHB CENTER OF GRAYITY RESULTANT ACCELFRATION VE TIME
MDE EBAR {X) ACCELERATION V5 TIME

MDB REAR {X) VELOCITY V& TIME

MDE REAR {Y) ACCELERATION ¥5 TIME

MDB REAR {Y) VELOCITY VS TIME

B- 83
B- 34
B- 85
B- 85
B- 87
B- ER
B- 29

B- %0
BN
B 92
R-03
B- 94
B-93
B- 98
B- 97
B- 98
B-99
B- 100

B6T5-F214-24




it Mo,

1]
7
D

100
m
102
1
104
15
106
107
108
109
110
I

12
113
114
1x
116
17
1E
119

DRIVER & PASSENGER DITMMY INSTRUMENTATION FLOTS (REIATNDANT)
ACCELERATION DATA - FILTER CLASS 1000, LOWER SPINE - FILTER. CLASS 180
INTEGRATION DATA - FILTER CLASS 130

Data Flot Title
DREIVER UPFER RIE (Y} ACCHLERATION V5 TIME
DRIVER UPPER RIB (Y} YELOCITY ¥5 TIME
LRIYER LOWER RIB (Y) ACCEL ERATION ¥S TIME
DRIVER LOWER RIB (Y) YELOCITY V5 TIME
DRIVER LOWER SPINE (Y} ACCELERATION V3 TIME
DRIVER LOWER SPINE{Y) VELOCITY V& TIMH
DRIYER PELYIC (¥) ACCELERATION ¥5 TIME
DRIVER PELYIC (Y) VELDCITY V3 TIME
PASSENGER UFPER RIB (Y) ACCEE FRATION V5 TIME
PASSFHGER UPPER RIB [Y) VELOCITY V8 TIME
PASSENGER. LOPWER RIE (Y) ACCELERATION VS TIME
PASSENGER LOWER RI1B (Y) VELOCTTY ¥S TIME
PASSENGER LOWER SPINE (Y) ACCELFRATHON V5 TIME
PASSENGER LOWER SPINE (Y) VELOCTTY VS TIME
PASSENGER PELYIC (Y) ACCELERATION VE TIME
PASSENGER PELVIC (Y) VELOCITY V3 TIME

DRIVER & PASSENGER DUMMY DNSTRUMENTATION FLOTS (REDUNDANT)
ACCELFRATION DATA - FIR FILTERED

Datz Plot Title
GRIVER UPPER RIB (Y] ACCFLERATION VS TIME
DRIVER LOWER RIB (Y} ACCEEERATION V5 TIME
DRIVER LOWER SPINB (Y) ACCELERATION ¥5 TIME
DREVER PELVIC [Y) ACCEL ERATION VS TIME
PASSENGER UPPER RIB (¥) ACCELERATION VS TIME
PASSENGER LOWER RIB (Y) ACCELERATION VS TIME
PASSENGER LOWER SPINE (Y) ACCELERATION VE TIMB
PASSENGER PELVIC (Y) ACCELERATION VS TIME

B- 10%
B- 142
B- 113
B- 104
B- 105
B- 106
B- 107
B- 108
B- 149
B-I10
B-111
B- 112
B-113
B- 114
B- 115
B- 116

B- 117
B- 118
B- 119
B- 13
B-12t
B-122
B-123
B-i24
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AFPENDIX C

SID CONFIGURATION AND PERFORMANCE YERIFICATION DATA

C-1 8675-F214-24



SUMMARY
SID PRE & POST TEST CALIBRATION '
CONFIGURED FOR LEFT SIDE IMPACT
|
Date; March 31, 2005; Jamuary 19, 2005 Sequential Test Number; LI: 1.2
: Laboroiory Technician: B. Swiccicki l
SPRCIFICATION | SIDNO: 013’ _SIDND. 015 .-
; L pRE | POST | pRE |: PGSI-" '
SH- Seated Height {rm) 889 - 909 504 504 89¢ I l
: |RH- Rib Height (mm) 501 - 521 513 513 511 511
. |HP- Hip Pivot Height {mm) 99 ref. 99 59 99 0% I
: |RD- Rib from Back Ein (mm) 229 - 241 239 239 23 239
 |KV- Knee Pivot from Back Lioe {mmn) 511 - 526 518 518 518 518 |k
|5W- Knee Pivot to Floor (mm) 490 - 505 493 493 493 493 i l
HW- Hip Width (rom) 356 - 391 376 376 373 373 I
THORAX IMPACTS i l
| TEMPERATURE (°C) 18.9 - 25.5 211 21.1 21.1 211
. IRELATIVE. HUMIDITY (%) 10 -70 38.0 38,0 28.0 37.0 .
- | PROBE SPEED (s} 437 -4.33 4.31 4.32 4.27 431
UPPER RIB {g's) 37-46 42.65 42.48 4127 40.16 .
" |LOWER RIB ('s) 37-46 39.85 43,42 43.33 3936 §
' |LOWER SPINE (g's) 15 22 19.13 19.19 20.06 13.97 l '
. PELVIS IMPACT
TEMPERATURE (“C) 18.9-25.5 21.1 21,1 21.1 21.1 l
: |RELATIVE HUMIDITY (%) 1¢ - 70 350 37.0 28.0 17.0
PROBE SPEED (m/s) 427-4.33 4.28 432 4.28 431
|PELVIS () 40 60 50.78 51.96 41.79 40,55 '
" REMARKS: Nore I
i
i
2 RE75-F214-24 l




CALIBRATION TEST RESULTS
PRE-TEST

SIDND.: (13

CONFIGURED FOR LEFT SIDE IMPACT

C-3 B675-F214-24




| §ID Sarial Na.; 013

CALTBRATION TEST RESULTE SUMMARY
PRE-TEST

CONFIGURED FOR LEFT SIDE 1IMFACT

Sequential Tast Number: 1

- Date: March 31, 2005 Laboratory Technician: B. Swiecicki
H O . I 1 S . o
EXTERNAL DIMENSIONS Przsed all requirements,
‘ITHORACIC SHOCK ABSORBER TEST Passed all requiremenis.
i LATERAL THORAX IMPACT TEST Pansed all requtirernents.
: HL}\TERAL PELVIS IMPACT TEST Passcd all requirermenis.
| {HEAD DROP TEST* Pagsed all requirernents.
' ABDOMINAL COMPRESSION TEST* Fassed all requirements.
NLUMBAR FEEXION TEST* Passed all reguirements.
. * Test nat required for ST certification.
' REMARKS: Nooe

4 Ri75-T214-24

r——




EXTERNAL DIMENSIONS
FRE-TEST

CONFIGURED FOR LEFT SIDE IMPACT

SID Serial Ne: 13 Sequential Test Niamber: 1
Diate: March 31, 2005 Laboratory Teclmician: B. Swiecicki
TEST PARAMETER, .~ &%

SH- Seated Height (mm}

RH- Rib Height (nar) 502 — 520 313
HP- Hip Pivot Height (tom) 00 ref, 99
RD- Rib from Back Line (mm) 126 - 241 139
KH- Knee Pival fivm Back Line {tom} 511 — 526 318
EV- Knee Pivot 1o Floor (rmom) 490 — 505 - 403
HW- Hip Width {mm) 356 - 391 376
REMARKS: None

C-5 R5675-F214-24



Shock Impact [ 3.05 m/s )
FRE TEST

CONFIGURED FOR LEFT SIDE IMPACT

! ATD Serial No: 013 Sequential Test Number: 1 File: 013SL 03-29-05
5 Dute: 03-29-05 Laboretory Technician: B. Swiecicki
' THST PARAMETER SPECIFICATION TESTRESULTS  STATUS |
Lab Temperature: 18.9-255C 2l.1cC Pasged
Lab Humidity: 10-70 % 38.00 % Pessed
Displecement; 30.60-35.00 mun 32,51 mm Possed
Maximom Force:; $36.00-1125.00 N 1082.14 N Pessed

Tmpact Test Velocity: 3.05 mia
Damper Identification: 013

Deunper Setting: 5
Dlplacenent va, Time Max: 3.5 [mm] =t 0.051 [3] Shock Force v, Time  Max: 1082.1 [N7 mt 0.8 [#]
2 CFC_1001H Min:  -0.] [1om] mt8.717 [} J80.CFC 1000 Min; -362.7 [N] st 0.111 {s]
| I | ; [
- — g - N—— — — = = 10004
i' _______ 1T 250k
| g [ | Z, il
- - — A== - = 250}
- =X - - S 500k
0 ' 750
5] ' —t — -1000
.05 0 0,05 0.l 015 n2 L.05
T [B]

C-6 2675-F214-29




Shock Impact (4.27 m/a )
FRY TEST

CONFIGURED FOR LEFT SIDE IMPACT

ATD Scrial No: 013 Sequential Teat Number: 1 File: 0135M 03-29-05
Date: 03-29-05 Laboratory Technician: B. Swiecicld

TEST PARAMETER SPECTFICATICN TEST RESULTS STATUS
Lab Temperature: 18.9-255C 211¢C Pagsed

Lab Hymidity: 10-70 % 38.00 % Pasgad
Displacement: 32.00-37.00 mm 36.04 mm Passed
Maxinmm Force: 1730.00-20%9.00 4 2072 86N Pagsed

Impact Test Velocity: 427 min
Damper Identification: 013

Damper Sching: 5
Displaccment va. Tame  Max:  36.0 [mun] at0.029 [5] Shock Force vs: Time  Max: 20729 [N] &t 0.007 [a]
4. CFC_1000 Min: -0.4 [xom] at 0,095 [1] 2500 CFC1000 Min: -1049.2 [N] st D.099 [¥]
I I | 1 L
it SR U 4000,
- - -4 -5 -——- - —— — - 15001
. asf— — - - 1oood
: wf- — 4 —_ e — ] — ] T
— — 2 _——d =
g 15— — + A= F =~ o
5 'g‘..‘— — m— —1— sool
‘ ol y_ L _ | ' -1600}
' S — 4 i 1500
£.05 N 0.0 0.1 0.15 02 .05
Time [s}

C-7 8a75-F114-24




Shock Impact { 6.10 /s )
PRE TEST

CONFIGURED FOR LEFT SIDE IMPACT

ATD Seria] No: 013 Sequential Test Number: 1 File: 013SH G3-29-05
Data: 03-2905 Laboratory Technician: B, Swiscicki

IBST PARAMETER SPECIFICATION IEST RESULTS STATLRS
Lab Temperatare: 189-255C 21.1C Passed
Lab Humnidity: 10-70 % 358.00 % Passed
Displacement: 33.00-49.00 rmn 1928 mm Passed
Maxinmm Fores: 3741 . (0~-H4B.G0 N 3863.64 N Pasged

Impact Test Velocity: &.10 m's
Damper Identification: 013

Damper Setting: 5
Diplcement vo. Time M 39,3 [mm] at 0.027 [5] Shock Force vi. Time Max 3863.4 [M] 2t 0,005 [&]
4. FC lmﬂl

Min: 0.9 [mm] st 0.0ES [5] 2000 CFC_1000 Mie: -1276.85 [N] 2t 0.084 [s]
I o

m.:___l | R R DR
I
| ™ — r — =1 7 7
1r_u.: - _ _1_ _
1 | |
™ ] |
16— —
1105 0 008 {1 015 02

-8 B675-F214-24




E

gE

Thorax Impart

FPRE TEST

CONFIGURED FOR LEFT SIDE IMPACT

AT Serial No: 013

Sequential Test Number: 1 File: 11372 03-31-05

Date: 03-31-05 Laboratory Technician: B. Swiecicki
TEST PARAMETER SPECIFICATION TESTRESULTS  STATUS
Labk Temperature: 18.9-255C 21.1C Pagred
TI.ab Homidity: 10-70 % 38,00 % Passed
Prabe Velocily: 427-433 miz 431 mfs Passed
Upper Rib Acceleration: 37.00-46.00 g'= 42.65 ' Fassed
Lower Rib Aceeleration: 37.00-45,00 g's I085p Passed
Lower Spine Acceleratiown: 15.00-22.00 g'a 1913 g's Passed
EBLUI Ay Max: 493 [g's] al 0.018 [£] RBLLIZ Ay Max: 426 [z's] &t 0.01% 5]
50 CFC_1000 Min: -27.9 ['s] at 0.027 [s] 5 FIR_100 Min:_-11.6 [g's] at 0.027 [5]
! I I ! 1 | 1 | |
Y- -7 - -1 ——1- % — 11— - — -
e e o £ T TS
% S R - -+ — —I- —1— -+ —
of | LT -+ —— —
ol o 0 D-.
71 G -HH 4 01— _ L —— L
30} 4 20} | | 4
A1 a .01 a .01 o2 %) o .05
Time [5]
RALLI Ay blax. 401 ['s] =t 0.017 [3] RBLL2 Ay Max: 399 [g'5] et 0019 [4]
0 CFC_ 1) Min: -24.6 [E,‘a-] at 0.027 [1] 40 FE_1H M -134 F&] mt (026 [x]
I I | | 1 F 1 I |

o pu—

- -+ —I— = ¥
-3}  SNEREN U S U
-0 o 01 0. 0.m 0.0 10 Lt
Tinaa [31
SPNLt Ay Mat: 191 [gs] at 0.024 [s] SPNL2 Ay Max 191 [¢'s] at 0024 [5]
50 CEC_ 1060 M -7.1 [g's] at 0040 [s] 50 FIR 100 M -5.5 LF‘]'I“'W[“]
| | 1 T | | [ [ I
54— --F -- + + —
(117 AU I 1l ]
I I [
L I o
| | | =
17 I T
1 S = A= — - - - -+
10! — 1 i - |
4Nt i} fuxth .02 L EE .04 0.0 -0.01 1] 0.0 0.02 0.3 0.04 0
Tinw [s] Time [5]
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Pelvic Impact
PRE TEST

CONFIGURED FOR LEFT SIDE IMPACT

ATD Serial No: 013 Sequential Teat Nuymber: 1 File: 813P 03-30-05
Date: G3-30-05 Laboretory Technician: B. Swiecicki
TEST FPARAMETER SPECIFICATION TEST RESALTS ETATIIS
Lab Temperature: 18.9-255C 2l.1c Pasged
Lab Humidity: 10-70 % 35.00 %4 Pasecd
Probe Velocity: 4.27-433 m's 428 mfs Passed
: Pelvis Y Acceleration: 40.00-60.00 g's 5078 g's Passed
: Time Above 20 Ga 3.0-7.0 ms 6.0 ms Passed
PYCNIL Ay Mex:  55.9 [g'a] a1 0.000 [5] PYON2 Ay Max: 50.5 [g's} at 0.009 [¢]
ﬁl].FE-lm Min: -10.0 [g's] at 0.023 [n]

C-10 S675-F214-24




ATD Secrial No: 013

Head Drop
PRE TEST

CONFIGURED FOR LEFT S1DE IMPACT

Sequential Test Mumber: 1 File: 013H 03-28-03

| ' Date: 03-2805 Laboratory Techmician: B. Swiecicld
' l TEST PARAMETER SPECIFICATION T RESULT STATUS
5 Lab Terperature: 18.9-25.6 C 21.1C Passed
, Lab Fumidity: 10-70 %% 3R.00 % Passed
: l Peak Resultant Accel.: 210-260 Gs 218.72 G Passed
' Peak Laterat Aceel.: 10 Gz Max 289 (5 Passed
Uninrodal Criena Above 100 Gs: 0.9-1.5 ms 1.22 mg Paszed
l Curve PerlCent NonModal: < 10% 5.20% Fasaed
’ HDOG Ax Moc 8.5 [¢'s] at 0.006 {s] HDOG Ay Mazx 2.9 [g's] ot 0.005 a]
25.CFC_1000 Min: -180.1 ['s] at 0.005 Js} . CFC_1000 Min: 0.7 [#'s] at 0.009 [s]
T T T T 1 T
N ! | |
s 0Lt _ L
<ok _ L .
l 75k -
o -100} -+ —
-125% - -
50k — - Temmr T
asf . W L - — - T L ]
20— |
l 0.0 0.04
HDOG Az Max:  1.0[gs] at.021 [5] HDOG As Max: 218.7 [¢'s] t 0.005 [#]
CRC_ 10060 Max: -124.0 [gs] at 0,063 [¢] CFC 1000 Mim 0.0 [g'a] st -0.002 [8]
. 23 T T T T | 250 T T 1 [F T
i + aond— — L e L L ]
_ _ 1 _ _] | | | | |
l |__|___ 15“'__—I' T - 1T - 0T -r =7
| | ﬂmu..__J_ S DU I ISR S
[ - | i | | i
I - — + — - M- -7 H|-—=-r ==~
. N S AN T
003 004 005 041 0 oM 00z 003 0 D05
| l Fme fi]
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Abdomen test
Pre-Test

CONFIGURED FOR LEFT SIDE IMFACT

ATD Secial No: 013 Sequential Test Number: 1 File: 013ab2 03-31-05
Date: 03-31-05 Laboratory Technician: B, Swiecicki

TEST P ETER SPECIFICATION TEST RESULTS STATUS
1.ab Temperatare: 189-235C 21.1C Passed

L.abh Humidity. 10-70% 3% Passed
Torce at 12.95 mm 104.00-162.00 N 12801 N Passed
Force at 1905 mm 162.98-2209% N 19161 N Passzd
loree st 2540 mm - 221.97-28002 N 23448 N Passed
Force at 33.02 mm 3499301 00N 35750N Passed

ABDOMINAL COMPRESSION TEST
400

350 =
3004
250+

200+

hy

1504
100+

5

15

KIE
254

20+

10+

5
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Spine Test
PRE TEST

CONFIGURED FOR LEFT SIDE IMPACT

ATD Scrial No: 013 Sequential Test Number: 1 File: 013spinel 03-31-05
Date: (13-31-05 Laboratory Technician: B. Seriecicld
5 TEST PARAMETER SPECIFICATION TEST RESULTS STATLIS
Lab Temperature: 189-255C 21.1C Passed
Lab Humidity: 10-70 % 37.00% Passed
i Force at O Dep; 0.00-26.69 N 71N Paseed
5 Foree at 20 Dep: 07.86-131.24 N 13465 N Passed
' Furee at 30 Deg 151.24-204.62 N 180.28 N Passed
Force at 4 Deg 104.62-258.00 N 2306 N Passed
Relurn Anple 12 Deg Max B.08 deg Passed

LUMBAR SPINE FLEXION TEST

degresy

L #575-F214-24



PRE-TEST DUMMY INSI'ECTION LIST

CONFIGURED FOR LEFT SIDE IMPACT

" §ID Serial No.: 012 Sequential Test Number: 1
Date: March 31, 2005 Laboratory Technician: B. Swiscicki
_ . PART - __ITEMS CHECKED . COMMENTS .
IskIN VISUAL INSPECTION OK
- |HEAD VISUAL, BALLAST, oK
| ACCELEROMETER MOLINT
|nECK VISUJAL, CABLE TORQUE OK
. |SPINE BOX VISUAL, BALLAST, WELDMENT, 0K
ACCELEROMETER MOUNT
- |rIB CAGE VISITAL, MEASURE, STIFFENERS OK
| STERNUM VISUAL 0K
: [LUMBAR SPINE VISUAL 0K
' | ABDOMEN VISUAL OK
. |PELVIS VISUAL, PALPATE, OK i
ACCELEROMETER MOUNT
UPPER LEGS VISUAL DK 4
- | KNEES VISUAL, STOPS, INSERTS DK
|LowER LEGS VISUAL, RANGE OF MOTION OK,
- | ANKLES VISUAL, RANGE OF MOTION OK
FEET VISUAL, RANGE OF MOTION oK
|10mTS 1 TO 2 g RANGE DK
|otEER NONE ;

- REMARKS: None

8675-F214-24




CALIBRATION TEST BESTLTS

PRE-TEST

51D NQ.:

CONFIGURED FOR

013

LEFT SIDE IMPACT

B6T5-F2l4-24



CALIBRATION TEST RESULTS SIIMMARY

PRE-TEST

CONFIGURED FOR LEFT SIDE IMPACT

Q1D Serial No.: 015 Sequential Test Nomber: 1
Date: Ianyary 19, 2005 Labomtory Technician: B. Swiecicki
EXTERNAL BIMENSIONS Pasaed all requiremnents.
THORACIC SHOCK ARSOREER TEST Passed all requirements.
(JLATERAL THORAX IMPACT TEST Passed all requitements.
: ILATERAL PELVIS IMPACT TEST Passed all requirements.
: |HEAD DROP TEST* Fassed all requirernents.
ABDOMMNAIL COMPRESSION TEST® Fassed all requirermenta.
|[LUMBAR. FLEXION TEST* Pazxed all requirements.
* Teai not required for 81D cectification,
REMARKS: None
L-10 R675-F214-24
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EXTERNAL DIMENSIONS
PRE-TEST

CONFIGURED FOR LEFT SIDEIMFACT

SID Scrial Ne.. 015 Sequental Teat Nmnber: 1
Date: Jaruory 19, 2005 Laborgtory Technician: B. Swiecick
TEST PARAMETER "

SH- Seated Lleight (mrm} B8Y - 509 899
EH- Rib Heighi {mm) 502 - 520 51t
HP- lTip Pivot Huight {mm) i} ref, g
RD- Rib from Back Line (mm) 229 - 141 239
KH- Enee Pivot from Back Lioc {(rmmn) 11 - 326 518
KV- Knee Pivot to Floor (mm) 490 - 505 493
H'W- Bipy Widih {mm) 356 - 391 373 §
REMARKS: None

C-17 RGTS-F214-24




ATD Serial No: 015
Dmate: Jarmary 4, 2005

Shock Impact Low { 3.05 m/fs )
FRE TEST

CONFIGTTRED FOR. LEFT SIDE IMPACT

Sequential Test Number2  File: D1581. 01-04-G3
Labomtory Technician: B. Swiecicki

TEST PARAME SPECIFICATION TEST RESUILTS STATUS
Lab Tempemture: IRO255C 21.1¢C Passed
Lab Hurnidity: H-70 % 36.00 % Pagsed
Displacement: 30.00-35,00 mm 33.42mm Pazsed
Maximum Force: B36.00-1125.00 N 1059.03 N Passed
Intpact Test Velocity: 3.05 mfs
Damper [dentification: 013
Damper Setting: 5

Displacoment vs. Time Max: 334 inmj ax 0.035 [¢] Shock Foree va. Tite  Max: 1059.0 [N] at 0.005 [s]
45 CEC 1000 Min: 0.1 [mm] at 0.11% [4] CFC_ 1000 Min: -G54.5 [N]ﬂ']lllﬂ [

C-18 B675-F214-24




Shock Impact Med ( 4.27 m/s )
PRE TESTY

CONFIGURED FOR LEFT SIDE IMPACT

ATD Serial No: 015 Sequential Test Numberz 1 File: 0155M 01-04-05
Date: January 4, 2005 Laboratory Technician: B. Swiecicki

TEST PARAMETER SPECIFICATION TESTRESULTS  STATUS
Lab Temperature: 189-25.5C 21iC Passed

Leb Humidity: 19-70 %4 36.00 % Passed
Displacement: 32.00-37.00 mm 30.54 mmn Passed
Maximum Foree: 1730.00-2095 00 N 1884.66 N Passed

Impact Test Velocity: 427 mys
Damper ldentification: 015

Damper Setting: 5

Digplacement ve. Tine  Moc  36.9 [mum] at 0.034 fa] Shaock Foree va. Time m 1884.7 [N] et 0.003 [#]
M i : -RIARZ at 0,

;: cre |+;nunur | Min: ?.4 [mn]utID.IEH-[n] 2000 T:Fﬂ_l_mul | | ] ?lm[s]
S Ry A VN N 15004

;1% R S SOV NUPU U U PO [ +

[} R S N B VN S _ . LI000 L

wof - — [— — . I
[ SO0 _

15f- - - - ~ !

sL— — - - o N — — — — ]

0] i L i

54 i PRI TS -1000

=15 1] (05 .1 0.15 0.2 .05

Tinw [4]
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ATD Serial Na: 015
Date: Jammry 4, 2005

Shock Tmpact Bigh { 6.10 m/s )
PRE TEST

CONFIGURED FOR LEFT SIDE IMFACT

Sequential Test Nmnber2  File: 0158H 01-04-05
Laboratory Technician: B. Swiecickdi

JEST PARAMETER SPECIFICATION TEST RESULTS STATUS
Lab Temperature: 18.9-255C 21.1cC Passed
Lab Humidity: 10-70 % 36.00 % Pazssed
Displacerment; 33.00-40.00 mm 39.16 onm Paseed
Maximnnn Force: 3741.00-4448.00 N 3831.4N Passed
Impact Test Velocity: 610 m's
Damper Identification: 015
Damper Setting: 5

Displacemmant v, Time  Mex:  39.2 [mun] ut 0,029 [s] Shack Force v, Time  Max: 38310 [N] at 0.006 [4]
4p.CEC_1008 Miz  -0.8 [mm] et 0.087 [5] 4ppg-SFC_1008 Min: -1047.6 [N] at 0.087 [4]

-20 3675-F214-24




G's

s

Thorax Tmopact
Pre-Test

CONFIGTRED FOR LEFT SIDE IMPACT

ATD Scrial Mo: 013
Date: Junuery 18, 205

Saquential Test Nomber: 1 File: 015T 01-18-05
Laboratory Teclmician: B. Swiecicki

TEST PARAMETER SPECIFT TESTRESULTS  STATUS
Lab Temperature: 189-255C 2110 Pasaed
Lab Hunmdity: 10-70 % 28,00 %o Pazsed
Probe YVelocity: 4.27- 433 m's 427 mfs Pazsed
Upper Rib Acceleration: AT.00-45.00 G's 41.27 G's Passed
Lower Rib Acceleration: 37.00-46.00 G's 43 331 G's Passed
Lower Bpine Acceleration: 15.00-22.00 Gz 20.06 G's Passed
RBLUT Ay Max: 484 [G's] at0.0171&] RBLLZ Ay Mm 413 [@Fs] at BOLG 5]
5.CFC_1000 Min: -180 [G's]mu::nan §] sp.FIR mnl i | -113 [G‘s]u:DMﬁ[a]
- — 1 — - ——| —|———
i e Bl Sl
W — 4 — ——f B - - — -
10] " 4- -
0] +
=101 A L .
20 | i
.0.01 0 06 002 003 0ed 005
Tio: [5] Time [5] )
RBLLI Ay Max: 527 [Ge] at 0.018 [5] RBLL2 Ay Mnx 433 [G'=] at0.019 [3]
¢ C¥C, 1000 Mio: -19.7 [('<] at 0.030 [3] 5. FIR_100 | | | -1L8 [fi'a]atﬂ,tlﬂﬁ [a]
W — 4 — ==~~~ — ]
-+ =
+ =
o gt + -
L
4 1
: i i | _
W0l ¢ 001 002 003 004 003 ol 0 001 002 003 004 005
Tim: |1 Time [4]
SPNL1 Ay Max: 208 [C's] ak 0.023 [3] SPNLZ Ay Mxx: 201 [('a] at 0023 [€]
25.CFC_ 100 Min. 4.7 {Gs]at 0.041 [} . F[R_!.m: | Ml:l: 43[:3-51510.0:2[3]
G
onr ¢ 08l 04 o3 0D 00S 000 0 ool 02 003 004 005
T | s5f Tame [4]
C=2) B&TS-F214-24




Pelvic Impatt
Pre-Teast

CONFIGURED FOR LEFT SIDE IMFACT

ATD Serial No: 015 Sequentiai Teat Number: | File: 015Pt 01-18-05
Date: Fanuary 18, 2005 Laboratory Technicien: B. Swiecicki
TEST PARAMETER SPECIFICATION TEST RESIILTS STATIIS
Lab Temperatute: 189.25.5C 211cC Passed

: Lab Humnidity: 10-70 % 28.00 % Passed

; Prcbe Velocity: 4.27-433 m/s 428 mfs Passed

! Pelvis ¥ Acceleration: 40.00-60.00 (s 41,72 G's Passed

; Time Above 20 (g 3.0-7.0ms 54 ms Passed

? PVCNL Ay Max: 568 [G]at0.010[s] PYCNZ Ay Mix 418 [Gs] a1 0.008 [4]
50 CFC_1000 Min:_-10.8 [G's] a1 0.019 [s] 5. FIR 100 Min: -10.7 [G's] at 0,021 [s]

D r r

La
.
I
|
f
i

\ |
001 0 001 002 003 404 008
Time [5]
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Head Drop
l Pre-Test
| CONFIGURED FOR LEFT SIDE TMPACT
l ATD Scriel No: B15 Sequential Test Mymmber: 1 File: 015H2 01-18-05
- Diate: Jaouary L8, 2005 Laboratory Technician: B. Swiecicki
I TEST PARAMETER SPECTFICATION IEST RESULTS STA
- Lab Temperatores: 180256 C 211C Poassed
Lab Humidity: 10-T0 % 33.00 % Pazsed
l Peak Resultant Acccl.: 210-260 (35 212.30Gs Paszed
. Peak Lateral Accel.: 10 Gz Max 4.57 Gs Passed
ITmimedal Crieria Above 100 Gs: 0.0-1.5 ms 1.20 ms FPassed
l Curve PerCent Nonbodal: = 10% 509 % Passed
HDIOG Ax Mox: 15314 [(¥s] at 0.002 [5] HDOG Ay Max 4.6 [(Fs] at 0002 [5]
175 CFC_1000 Mim: -10.3 [G's] at 0.003 [s] - CRC_1000 Min: -19[G's] at 0.004 [5]
I 1 [ [ | - | | | | |
l Bt — — 5 — 1 — | — =~~~ T— - |
' :ﬁg"__| CT T T T T T T ] S
. Ao ZTC | | 2}
" y— — 4 - - - _'— _ L _ -
i) 5ﬂ_____'I N Y I R IR 11
% SRR S N N M I a
l o ~ 1 | | ol
T3 — } 4 4 |
-0.01 0 0.0l 0.2 003 .04 005
l T [5)
Max: 4.9 [Gs] wt 0037 [5] HBCG Ar Max: 2128 [3'9] st 0002 [=}
Min: -149.5 [G's] a1 0.002 [4] CFC_1000 Min: 0.0 [G'e] &t 0.005 [5]
' T T 1 250 | T I- T i
[ I 1 2004— _ _ _ L _
l— —1— =+ — s I |
I tr— =1 -—=--+ — - 150+— i D I
— - = —-—1- -+ -4 & .0 N D N
4 - == - F - : | I
. 4 - - L . Hr— B D I
002 0.03 .04 005 00 0.3 004 005
I T | 5]
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Abdomen Test
Pre-Test

CONFIGURED FOR LEFT SIDE IMPACT

ATD Serial No: 015 Sequential Test Namber: 1 File: 015Ab 01-19-05
Date; Jaouary 19, 2005 Laborstory Techmician: B. Swiecick
TEST PARAMETER SPECIFICATION TEST RESULTS STATUS
Lab Tempexahure: 189-25.5C 21.1c Passed
; Lab Humidity: 10-70 5% 16.00 % Passed
f Force at 1295 mm 104 00-162.00 N 11266 N Passed
; Force at 19.05 v : 162 98-220.99 N 17TA70N Fassed
; Force at 2540 mm 221 97-280.02 N 29242 N Paszed
Force at 33,02 oom : 3249530100 N 35281 N Pagzed

ABDOMINAL COMPRESSION TEST

24 3675-Fl4-24




Lumbar Spine
Pre-Test

ATD Serial No: 015
Datc: January 1%, 2005

TEST PARAMETER SPECIFICATION
Lab Temperalure: 18.9-25.5C

Lab Humidity: 10-70 %

Force at 0 Dep: 0.00-26.69 N
Force at 20 Dey: 7 86-151.24 N
Force at 30 Dey 151.24-204.62 N
Force at 40 Deg 204.62-25800 N
Return Angle 12 Deg Max

Test

CONFIGURED FOR LEFT SIDE IMPACT

Saquential Test Namber: 1  File: 0155gine 0£-19-05

Laboratory Technician: B. Swiecicki

TEST RESULTS

21.1¢
36.00 %
643N
12075 N
17398 N
21594 N
7.68 deg

LUMBAR SPINE FLEXION TEST

STATUS

Pagged
Passed
Passed
Paased

Yazeed
Paseed
Passed

degrees

depress

B675-F214-24



FRE-TEST DUMMY INSPECTION LIST

i CONFIGURED FOR LEFT SIDE IMPACT

| 1D Serial No.: 015 Sequential Test Numbex: 1

: Date: January 19, 2005 Laboratory Techmician: B. Swiecicki
B eakr. . | ¢ rekis crmcREp . COMMENTS..
' Fsxin VISUAL INSPECTION OK

HEAD VISUAL, BALLAST, OK

ACCELEROMETER MOUNT

NECK VISUAL, CABLE TORQUE OK

SPINE BOX VISUAL, BALLAST, WELDMENT, OK i
_ ACCELEROMETER MOUNT |
RIB CAGE VISUAL, MEASURE, STIFFENERS OK |
| |sTERNUM VISUAL OK

LIMBAR SPINE VISUAL OK

ABDOMEN VISUAL OK

PELVIS VISUAL, PALPATE, 0K
. ACCELEROMETER MOUNT
. [upPER LEGS VISUAL OK
: IENEES VISUAL, STOPS, INSERTS QK

LOWER LEGS VISUAL, RANGE OF MOTION OK

ANKLES VISUAL, RANGE OF MOTION DK

FEET VISUAL, RANGE OF MOTION DK
: |JOINTS 1TOZ2 g RANGE OK
| |oTEER NONE -

i REMARKS: None

C-26 KG75-F214-24




CALIBRATION TEST RESULTS
POST TEST

SIDND.: 013

CONFIGURED FOR LEFT SIDEIMPACT

-7 2475-F214-24



CALIBRATION TEST RESULTS SUMMARY
POST TEST .
CONFIGURED FOR LEFT SIDE IMPACT '
! 81D Serial No.: 013 Sequential Test Number: 1
: Date: April 22, 2005 Laboratory Technician: B. Swiccicki .
BT %ﬁ | COMMENTR- = .
I EXTERNAL DIMENSIONS Passed all requirements. l
| LLATERAL THORAX IMPACT TEST Passed all requirements.
| [LATERAL PEEVIS IMPACT TEST Passcd all roguirements. .
'|HEAD DROP TEST* Passed all requirements.
. | ABDOMINAL COMPRESSION TEST* Passed all requirements. I
LUMBAR FLEXION TEST* Passed all requirements,
. * Test not required for SID certification. I
' REMARKS: Nans
(128 8675-F214-24 l




EXTERNAL DIMENSIONS
POST TEST

CORFIGURED FOR LEFT SIDE IMPACT

SID Serinl Mo.: 013 Sequential Test Murnber: 1
Date: Mpril 22, 2005 Lahoratory Technieian: B, Swiecicki
TESTPARAMETER 3

SH- Bcated Ieipght {nom) BEY - 509 904
K- Rib Height (mumn) ' 502 - 520 513
HP- Hip Pivot [Teight {mm}) 59 ref, o
RB- Rib from Back Line {nim) 220 - 241 239
F.H- Koce Pivot frmin Back Ling {mi) 511 -526 51E
XV- Knee Pivot lo Floor (mm) 4490 - 505 493
HW- Hip Width (mm) 356 - 391 376

REMARKS: Mooc

Cc-29 8675-F214-24



Thorax Impact
POST TEST

CONFIGURED FOR LEFT SIDE IMPACT

ATD Serial No; 013 Sequential Test Number: 1  File: 0137 (4-22-05
Date: 04-22-D5 Labomatory Technician: B. Swiscioki
TEST PARAMEBTER SPECIFICATION TEST RESULTS STATUS
Lab Tenyperamre: 189-235C 21.1C Passed
Lab Homidity: 10-70 % 16.00 % Passed
Probe Velocity; 4.27-4.33 mfs 4.32 mfs Passed
Upper Rib Acceleration: 37.00-46.00 g's 42,458 p's Passed
Lower Rib Acceletation: 37.00-46.00 ' 4142 g's Passcd
Lower Spine Aceslemtion: 15.00-22.00 g's 1919 g's Paszed
RBLLI Ay Max: 42.9 [g's} st 0.0 & [£] BBLU2 Ay Max: 425 [p's] st 0059 [x]
4 CFC. 1000 Min: -26.1 {g's] at 0.028 5p.FIR_100 Min: _-16.2 [g's] at 0.027 [3]
] 1 1 | | I
M- -7t - = — K — 11— —F - -
30

RBLLI Ay Max: 46.0{g's] at 0.020 [5] RBLLZ Ay Max: 434 [gs] 4t0.019 s]
CFC_1600 Min: -32.3 [2's] at0.028 [g) FIR_ 10 Mim: -IT.l_Fs]atﬂ.DZﬁ [s]
- T T T

T T
40, T r
30+ + +
20, + + =
0 + + -
i1 + -
-1 4 1 i
-20 4 4 4 ! 4
. 001 B 001 502 003 Q04 OGS
Time [5] Timea [B]
SPML1 Ay Max:  20.0 [g's] ot 0,024 [5] SFNLZ Ay Mex: 192 [gs] at 0024 [g) |
CRC_1000 Min:  -7.9 [g's] =t 0.04F [5] FIR_100 Min: 67 [gh] at 0.041 [5] |
T T | T 20 | | | T i
54— — - — + —+ ~
wh— L _ 1 1 L
' - 1 | |
O A N £
°T | T
- —F — + +
) ST} A R SR [ PR S
001 0 GO 02 003 ad DDS 0 ¢ 001 002 @203 404 DS
litne [5] Tirae |s)
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Pelvic Impact
POST TEST

CONFIGURED FOR LEFT SIDE IMPACT

ATD Berial Mo: 013 Sequential Test Number: 1 File: 013F (4-22.05
Datc: 04-22-05 Laboratory Technician: B. Swiecicki

TEST PARAMETER SPECIFICATION TEST RESULTS STATUS

Lab Temperature: 18.9-255C 21.1C Pasged
Lab Humidity: 10-70 %% 3700 % Passed
Probe Velocity: 4.27- 433 m's 432 m's Passed
Pelvis ¥ Acveleration: 40.00-60.00 2's 5196¢gs Pazsed
Time Above 20 (= 3.0-7.0 ms 3.7 ms Passed

PVCNI Ay Max: 65.2 [gs] a 0.009 [s] FVCNI Ay Max: 520 [g's] a1 0.009 [g]
CFRC_ 1000 Min: -10.1 [g'] a8 0.024 [4) 5o FIR_100 Min: -10.1 [e's] at 0.024 [¢]
T ; 1 T ] _

31 Bo75-F214-24
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Head Drop
POST TEST

CONFIGURED FOR LEFT SIDE IMPALCT

ATD Serial No: 013 Sequential Test Number: 1  File: 013H 04-21-05 '
Date: 04-21-05 Laboratory Technician: H. SBwiecicki
TEST PARAMETER SPECIFICATION TEST RESULTS STATLUS I
Lal: Tetaperamire: 1B9-256C 21C Passcd
Lak Homudity: 10-70 % 37.00 % Pagapd
Peak Resultant Accel.: 210260 G=s 2184533 Pasgzed l
Peak Lateral Accel.: 1 G= Max 4.26 Gs Passed
Unimedal Crieria Above 100 Gas: 00-1.5mn 1.24 ms Passexd
Cuarve PerCent NonModal: =< 104 5.10% Pagred l
HIKG Ax Max: 83 [g's] at 0.005 [af HDCG Ay Max: ﬂ.?Estatﬂ.gﬁ[[s]]
» CEC 1000 Min: -167.9[¢'s] at 0.005 [£ CPC_LO0G Min: -4.3 [g's] at O ]
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Abdominal Teat
POST TERT

CONFIGURED FOR LEFT SIDE IMPALCT

ATD Serial No: 012 Sequential Test Number: 1 File: 013 ab 04-22-05
Date: (4-22.05 Labormatory Technmician: B. Swiecicki

JEST FARAMETER SPECIFICATION TEST RESUETS STATUS
Lah Temperature: 1B9-235C 211 C Passed
Lab Huomidity: 10-70 % 35.00 % Passed
Force at 12.95 mm 104.00-162.00 M 121,14 N Passed
Force at 19.05 tnm 16298-22099 N 184 58N Passed
Force at 25.40 mm. : 221.97-280.02 N 27193 N Passed
Foree at 33.02 nun. : 324.9%-321.00 N 383.22N Passcd

ABDOMINAL COMPRESSION TEST
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Spine Test
POST TEST

CONFIGURED FOR LEFT SIDE IMPACT

ATD Serial No: 013 Sequential Test Number: 1 File: 013 Spine 04-22-05
Date: 04-22-05 Laborstory Technician: B. Swiecicki

TEST PARAMETER SPECIFICATION TEST RESULIS STATLIS

Laly Temperatme: 180255 C 211 ¢ Paazed

Lab Humidify: 10-70 % 36.00 % Pagsed

Forca at 0 Deg: {0.00-26.62 N 276N Passed

Force at 20 Deg: 97.86-151.24 N 122.59N Passed

Force at 30 Deg 151.24-204 62 N 17582 N Pagsed

Boree at 40 Deg 204,62-258 00 W 223 80W Pagzed

Retarn Angle 12 Deg Max 4.04 deg Passed

LUMBAR SPINE FLEXION TEST
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POST TEST DUMMY INSPECTHON LIST

CONFIGURED FOR LEFT SIDE IMFACT

SIL: Serial No.: 013 3ecmential Test Murmber: 1
Date; April 22, 2003 Laboratory Technician: B. Swiacicki
PFART

SKIN YISUAL INSPECTION QK

HEAD YISUAL, BATLAST, OK
ACCELEROMETER MOUNT

NECK YISUAL, CABLE TORQUE QK

SPINE BOX VISUAL, BAETAST, WELDMENT, QK
ACCELEROMETER. MOUNT

RIE CAGE VISUAL, MEASURE, STIFFENERS (0] 4

STERNUM VISUAL QK

LUMBAR SPINE YISUAL 0K

ABRDOMEN YISUAL 0K

PELYIS YISUAL, PALPATH, QF.
ACCELEROMETER MOUNT

UPPER LE(S VISUAL QE

KNEES VISUAL, BTOPS, INSERTS QK

LOWER LEGS VISUAL, RANGE OF MOTION QK

ANKLES VISUAL, RANGE OF MOTION O

FEET VISUAL, RANGE OF MOTION 0K

JOINTS 1TO2 g RANGE QK

OTHER NONE -

REMARKS: None
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CALIBRATION TEST RESULTS
FOST TEST

SINO.: 013

CONFIGURED FOR LEFT SIDE IMPACT

C-30 B675-1214-24




CALIBRATION TEST RERULTS SUMMARY
' POST TEST
I CONFIGURED FOR LEFT SIDE IMPACT
SID Serial Ne.: 05 Sequential Test Mumber: 1
l Date: April 22, 2003 Laboratory Technician: B. Swiccicki
TEST
I EXTERNAL DIMENSIONS Paseed all regmirernents.
LATERAL THORAX IMPACT TEST Pasxed all mgnirements,
| I LATERAL PELVIS IMPACT TEST Paszed all eguirements.
i HEAD DROP TEST™ Passed all reqnirermenis.
I ABDDMINAL COMPRESSION TEST* Passed all mquiremenis.
' LUMBAR FLEXION TEST* Pasged all requirements.
I * Teat not required for SID cedtification.
| REMARKS: Notic
I C-37 86G75-F214-24



CONFIGURED FOR LEFT SIDE IMPACT

i RID Berial No.: 015

EXTERNAL DIMENSIONS

POST TEST

Sequential Test Number:

© Date: April 22, 2005 Lahoratory Technician:
i[5, . . TESTPARAMETER i - | SPECIFICATION.
. |5H- Seated Height (mm) %89 - 909
 |RH- Rib Height (mm) 502 - 520 511
| HP- Hip Pivot Height (1) 99 rf. 99
| RD- Rih frum Back Line (rm) 229 - 241 239
| K- Knee Pivot from Back Line (mm) 511-526 518 !
{xv- Knee Pivot to Floar (mm) 450 - 505 493
|Hw Hip Width (nun) 356 - 391 373 ﬂ
- REMARKS: None
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Thorex Impact
POST TEST

CONFIGURED FOR LEFT SIDE IMPACT

AT Serial No: 015 Sequential Test Namber: | File: 015T 4-22-05

Mate: 04-22-05 Laboratory Techmician: B. Swiecicki
EST PARAMEIFER SEECTFICATION TEST RESULTS STATUS
Lab Temperature: 189-25.5C 211C¢ Passed
Lab iIumidity: 10-T0 % 37.00 % Paszed
Prabe Velocity: 427-433 mfs 4.31 mfs Passed
Upper Rib Acceleration: A7.00-46.00 (s 4016 G's Pasged
Lowcr Rib Acceleration: A7.00-45.00 G's 39,36 Passed
Lower Spine Acceleration: 15.00-22.00 'z 1297 Q% Pasged
RELUL Ay Mex: 439 [G%] a 0.020 [5] RBLIIZ Ay Mex: 402 (O] at .09 [£]
CFC 1000 Min: 223 [G'5) at 0.029 [] 0 FIR 100 Min: -14.3 [G'5] et 0.028 T5]
I
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Tima [s]
RBLLL Ay Moe  43.1 [Gs] at 0.018 [5] RBLL2 Ay Mex 394 [Ge] &t 0.019 ]
CFC 1000 Min: -23.4 [G's] st 0.029 [4] 2 FIR_100 Min: -14.5 [G's]} at 0.02E {s]

SPNL] Ay Max: 159 [Gs] st 0.024 [s] SPNL2 Ay Max: 190 [G's] et 0024 [s]

CEC 1000 Min: -7.2 [G's] a 0.043 [s] FIR_ 100 Min: -5.7 [s] at 0.043 [5]
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ATD Serial No: 015

Pelvic Imparct
POST TEST

CONFIGDRED FOR LEFT BIDE IMPACT

Sequential Teat Number: 1 File; 01501 04-22-03

Date: [4-22-05 Laboratory Technician: B. Swiecickd
TEST PARAMETER SPECIFICATION TEST RESULTS STATUS
Lah Temperature: 189255 C 211C Parsed
Lab Humidity: 10-70 % 37.00 % Pasged
Probe Velacity: 4.27-4.33 m's 4.11 mfg Pasged
Pelvin Y Acceleration: 40.00-50.00 G's 40.55 'y Pasaed
Time Abave 28 Gs 3.0-7.0 ms 5.2 ms Passed
PVCNI Ay Mex: 575 [G%] at 0.014 [g] FVCN2 Ay Max: 40.5 [G's] a1 0.010 []
50 CFC_1000 Min: -9 [(Fs] at £.021 [5] sp FIR_100 Miny  =10.5 [G's] a1 0,022 [4]
| | 5
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Head Diryp
l POST TEST
CONFIGURED FOR LEFT SIRE IMPACT
l ATD Scrial No: 015 Sequential Test Mumber: 1 File: 015H 84-21-05
Date: 04-21-05 Labemtory Technician: B. Swiecicki
. TEST PARAMETER SPECIFICATION TEST RESULTS STATUS
Lab Temperatute: 189-256C AlcC Pasted
Lab Humidiiy: 10-70 %5 37.00 % Passed
l Peok Resultant Acoel.: 210-260 Gs 241.36 Gis Passed
Peak Latcral Aceel.: 10 3= Max 0.9 Gs Passed
Unimodal Crceria Abowve 100 Gs: 0.9-1.5ms 1.22 ms Passed
I Curve Per(ent NonModal: =< 10% 7.99 9% Pasred
HDOG Ax Max: 189.0 [G's] ot 0.003 [s] HOCG Ay Mx: 9.9 [G's] at 0.003 Js]
CFC 1000 Min: -19.0 [(¥s] at 0,005 5] CFC_1600 Min: 1.0 [¥s] mt 0.005 [€]
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Abdomionl Test
POST TEST

CONFIGURED FOR LEFT S5IDE IMPACT

AT Serial Ne: 015 Sequential Test Number: 1 File: 015 5b 04-22-05
Date: (4-12-05 Laboratory Teclmician: B. Swiccicki

TEST PARAMETER TION TESTRESULTS  SIATUS
Lab Temperature: 189-25.5C 1.1 C Passed
Lab Homidity: 10-70 % 16.00 % Pagsed
Force 261295 mm 14 00-162.00 N 128 39N Passed
Force at 19.05 mm 162 98-220.99 N 19291 N Passed
Force at 2540 oyn : 2219728000 W 26324 N Pazzed
Force at 33.02 mum . 32499-391 0ON RN Pazsed

ABDOMINAL COMFPRESSION TEST
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Spime Test
POST TEST

CONFIGURED FOR LEFT SIDE IMPACT

ATD Serial No: O15 Sequential Test Number: 1 File: 015 Spine 04-22-05
Dmte: 04-22-035 Laboratory Technician: B. Swiecickd

TEST PARAMETER SPECIFI TEST RESULTS STATUS

Lab Temperature: §89-255C A L Passed

Lab Humidity: 10-70 % 35,00 % Passed

Farce ot 0 Dieg: 0.00-2669 N 1.LTiN Passed

Force ot 20 [eg: O7.86-151.24 N 12338 N Passed

Torce at 30 Teg 151.24-204 62 N 18158 N Passed

Force ot 40 Deg 204.62-258.00 N 2IREN Passed

Retnrn Angle 12 Deg Max 3.14 deg Pazsed

LUMBAR SPINE FLEXION TEST
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1
POST TEST DUMMY INSPECTION LIST l
CONFIGURED FOR LEFT SIDE IMPACT
| SID» SezialNe.: 015 Sequential Test Number: 1 I
| Date: April 22, 2005 Laboratory Technician: E. Swiecicki
E o PART ' ITHM$ CHECKED . COMMENTS 2 e
SKIN VISUAL INSPECTION OK
 JeEAD VISUAL, BALLAST, 0K '
i ACCELEROMETER MOUNT
NECK VISUAL, CABLE TORQUE 0K I
SPINE BOX VISUAL, BALLAST, WELDMENT, 0K H
| ACCELEROMETER MOUNT
| RIB CAGE VISUAL, MEASURE, STIFFENERS 0K l
. |STERNUM VISUAL DK
LUMBAR SPINE VISUAL OK I
| ABDOMEN VISUAL OK
PELVIS VISTJAL, PALPATE, OK l
. ACCELEROMETER MOUNT
 luprEr LEGS VISUAL 0K 1
KNEES VISUAL, STOPS, INSERTS OK l
LOWER LEGS VISUAL, RANGE OF MOTION 0K
ANKLES VISUAL, RANGE OF MOTION DK .
4 FEET VISUAL, RANGE OF MOTION DK
JOINTS 1TO 2 g RANGE OK l
|otHER NONE .
i
: |
|
|
|
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TEMPERATURE TRACE

Dowinloaded Data - Wednesday, April 13, 2005
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AFPENDIX D

TEST EQUIPMENT LIST AND CALIBRATION INFORMATION
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TEST EQUIPMENT LIST AND CALIBRATION INFORMATION

SID INSTRUMENTATION
FRONT SID NO.: 013
SERIAL NUMBER MANUFACTURER | CALIBRATION DATE

AD AX AC-P21373 ENDEVCO 12/3£2004
HEAD AY AC-F21297 ENDEVCO 127342004
i&amn AZ AC-P23128 ENDEVCO 12/372004
|u1=ma RIB AC-PIE516 ENDEVCO 1243/2004
Lowsr ki AC-P19222 ENDEVCO 124372004
iLDWER SPINA AC-P1B663 ENDEVCO 12732004
fpeLvis ACE21171 ENDEVCO 12532004
YUPPER RIB REDUNDANT AC-PLBSSS ENDEVCO 12/3/2004
lIDWER RIB REDUNDANT ACPIRS3T ENDEVCO 124342004
i OWER SPENE REDUNDANT AC-P18639 ENDEYCO 121312004
bELviS REDUNDANT AC-P22639 ENDEVCO 124372004

REAR SID NO.: 015
SERIAL NUMBER MANUFACTURER | CALIBRATION DATE
IHEAD AX AC-P39574 ENDEVCO 12/1042004
i IHEA.D AY ACPISHLT ENDEVCO 1241042004
| EAD AZ AC-PISTH0 ENDEVCO 12/10/2004
luerPer RIB AC-P39731 ENDEVCO 121772004
i lLoweR riB AC-PI88%6 ENDEVCO 1252004
| lLowER sPINE AC-P38188 ENDEVCO 12/7/2004
eELVIS AC-P35757 ENDEVCO 121772004
[urpER RIB REDUNDANT AC-P39740 ENDEVCO 12/7£2004
|lLOWER. RIB REDUNDANT AC-P35786 ENDEVCO 120942004
| } OWER SPINE REDUNDANT AC-P38216 ENDEVCO 120012004
![pﬁuns REDUNDANT AC-PIB132 ENDEVCO 12972004
' REMARKS: None
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TEST EQUIPMENT LIST AND CALIBRATION INFORMATION

VEHICLE AND MDB INSTRUMENTATION

VEHICLE AND MDB INSTRUMENTS
SERIAL NUMBER | MANUFACTURER | CALIBRATION
DATE

RIGHT FRONT SILL (X) AC-P23161 ENDEYCO V2442005
RIGHT ¥RONT SILL (Y) AC-F24011 ENDEYVCO 3£24£2005
IRIGHT FRONT SILL (£} ACPIS} L] ENDEVCO 31442005
"RIGHT REAR SILL (X) AC-P16625 ENDEVCO 32372005
RIGHT REAR SILL (Y) AC-PI3178 ENDEVCO 37232005
RIGHT REAR SILL (%) AC-J33843 ENDEVCD 372572005
IREAR FLOORPAN ABOYE AXLE (X) AC-P22043 ENDEVCO 10/27/2004
'REAR FLOORPAN ABOVE AXLE (Y} AC-P23139 ENDEVCO 1072712004
IREAR FLOGRPAN ABOVE AXLE () AC-P13323 ENDEVCO waieoos &
bLEFT REAR SILL (Y} ACP18718 ENDEVCO vezos |
LEFT FRONT SILL (Y) AC-FGP39 ICS apaes |
KEFT FRONT DOOR CENTERLINE (Y) - ] - |
JRIGHT REAR SEAT (CCUPANT COMP. (Y) AC-9440-045 1S SENSORS viznd  k
[MID REAR OF LEFT FRONT DOOR (Y) ; -

kLEFT FRONT DOOR UPPER CL (Y) ] _ ]

MID REAR 01 LEFT REAR DOOR (Y) - . -

[LEFT REAR IX)OR UPPER CAL (¥) - - : |
3 OWER LEFT B- PILLAR (¥) AC-P17539 ENDEVCO 17772005
BMIDDLE LEFT B-PILLAR (Y) AC-P23155 ENDEVCO 12242004
ILOWER LEFT A-PILLAR (Y) AC-PIRTIR ENDEVCD 17712005
BUPPER LEFT A-FILLAR (Y) ACP231% ENDEVCO §2/3/2004
[FRONT SEAT TRACK {Y) AC-P16628 ENDEVEQ ¥ 1672004
IREAR SEAT TRAUK (¥} AC-P21399 ENDEVCO 127242004
VEHICLE CU (X) AC-P23976 ENDEVCO 32312005
VEHICLE G (Y) AC-P13628 ENDEVCD 312312005
VEHICLE UG {2) AC-P18545 ENDEVCO 3F3£2005
DA CG (X) AC-C16433 ENDEVCO 312005 |
BMDB (G (V) AC-C1841& ENDEVCO 3/31/2005
BMDE €G (2) AC-CI16499 ENDEVCO 33112005
BDE REAR FRAME MEMBER (X) AC-C14948 ENDEVOO 31312005
l‘h‘lDE RILAR FRAME MIEMBER (Y) AC-C16630 EMDEVCD 312005
REMARKS: Mune
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