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Purpose and Test Procedure

1-1




Purpose and Test Procedure

The purpose of these 12-inch diameter centered pole impact tests was for research and

development in support of the CRASH3 damage algorithm reformulation.

The 1991 Dodge Caravan minivan was equipped with a 2.5-liter, 4-cylinder, transverse,
gasoline engine with a 3-speed automatic transmission. The test weight of the vehicle was 1723

kilograms.

The vehicle was instrumented with eleven (11) accelerometers to measure vehicle X-axis,

Y-axis, and Z-axis accelerations.

The crash test event was recorded by three (3) high-speed motion picture cameras operating at

approximately 1000 frames per second.
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Data Acquisition Explanations

Test No. 960404-4

The vehicle left front sill x-axis accelerometer, LFSXG1, exceeded the data channel’s full scale
range at approximately 20 milliseconds. This anomaly affected the veloicty and displacement,
LFSXV1 and LFSXD]1, calculations.

The vehicle left front sill Z-axis accelerometer, LFSZG1, exceeded the data channel’s full scale
range at approximately 15 milliseconds. This anomaly affected the veloicty and displacement,
LFSZV1 and LFSZD1, calculations.

The vehicle right front sill X-axis accelerometer, RFSXG1, exceeded the data channel’s full
scale range at approximately 60 milliseconds. This anomaly affected the veloicty and displacement,
RFSXV1 and RFSXD1, calculations.
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Table 1 Test Vehicle Information

Vehicle Manufacturer: Chrysler Corporation Model Year: 1991
Make/Model: Dodge/Caravan VIN: 2B4GK25K7MR323484
Body Style: minivan Color: White
Engine Data: Type: Transverse

Cylinders: 4

Displacement:  2.5-liter
Transmission Data: 3 Speed, __ Manual, _X Automatic,

X Fwd, __Rwd, _4wd
Date Vehicle Received: NA Odometer Reading: 43,053
Dealer's Name
and Address: NA
Accessories:
Power Steering Yes Automatic Transmission Yes
Power Brakes Yes Automatic Speed Control No
Power Seats No Tilting Steering Wheel No
Power Windows No Telescoping Steering Wheel No
Tinted Glass Yes Air Conditioning Yes
Radio Yes Anti-Skid Brake No
Clock Yes Rear Window Defroster Yes
Other None
Remarks:

1. Is the vehicle stock throughout? Yes

2. Does vehicle show evidence of prior accident history? No
3. Does vehicle show any significant corrosion? No

4. Condition of the front/rear bumper and frame: Good

Certification Data From Vehicle's Label:

Vehicle Manufactured by: ~ Chrysler Corporation

Date of Manufacture: 06/91
VIN: 2B4GK25K7MR323484
GVWR: 2286 kg
GAWR: Front: 1143 kg
Rear: 1153 kg
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Table 1 Test Vehicle Information. Cont'd.

Tires On Vehicle (Mft., Line, Size): Supreme A/S, Ultra 875, P195/75R14

Tire Pressure With Maximum Capacity Vehicle Load: Front: 241 kPa
Rear: 241 kPa

Spare Tire (Mfr., Line, Size): Goodyear, Temp, T125/70D15

Type of Seats: Front: Bucket

Rear: Bench

Type of Front Seat Backs: Adjustable

Maximum Width: 1850 mm

Wheelbase: 2855 mm

Distance from 3rd axle centerline to front wheel centerline: 530 mm

Location of Label Stating Tire Data: The label was located on the driver’s door.

Tire & Capacity Data From Vehicle's Label:

Recommended Tire Size: P195/75R14
Recommended Cold Tire Pressure:

‘Front: 241 kPa

Rear: 241 kPa
Designated Seating Capacity:

Front: NA

Rear: NA

Total: NA
Vehicle Capacity Weight: NA
Test Vehicle Attitude:
Delivered Attitude: LF 752mm; RF 736mm; LR 810mm; RR 795 mm
Pre-Test Attitude: LF 833mm; RF 817mm; LR 781 mm; RR 772mm
Post-Test Attitude 1: LF 822mm; RF 813mm; LR 778mm; RR 771 mm
Post-Test Attitude 2: LF 831mm; RF 810mm; LR 779mm; RR 763 mm
Post-Test Attitude 3: LF 851mm; RF 805mm; LR 783 mm; RR 756mm
Post-Test Attitude 4: LF 816mm; RF 745mm; LR 816mm; RR 716mm

L
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Table 1 Test Vehicle Information, Cont'd.

Weight of Test Vehicle as Received (With Maximum Fluids):

Right Front 453 kg Right Rear 335 kg
Left Front 457 kg Left Rear 311 kg
Total Front Weight 910 kg (58.5% of total vehicle weight)
Total Rear Weight 646 kg (41.5% of total vehicle weight)

Total Delivered Weight 1556 kg

Weight of Test Vehicle:

Right Front 608 kg Right Rear 261 kg
Left Front 616 kg Left Rear 238 kg
Total Front Weight 1224 kg (71.0% of total vehicle weight)
Total Rear Weight 499 kg (29.0% of total vehicle weight)
Total Test Weight 1723 kg

Weight of ballast secured in vehicle cargo area: 0 kg
Components removed to meet target test weight: None

CG rearward of front wheel centerline: 827lmm




Figure 1 Vehicle Accelerometer Placement
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Figure 2 Pre-Test And Post-Test Measurement Points
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Figure 3 Camera Positions
Test Numbers 960404-1, 960404-2, 960404-3, and 960404-4

Barrier

7 Overhead
e o =

o]

2-7




"93pa Joduinq 1eox W3 5,9[01Y2A oY} 03 [S[[ered pue uroxy SIGJPWI|[IW ] oue[d S0ULIAJOI B UIOI} USYE) SJUSWIDINSEIUE sixe-A [V

“Iodwing 1eax o1} 0} [ojjered pue woly s Qg Sue]d 30USI9HO1 B WO USKL] SJUSWDINSEU SIXe-X [[V

"SJO1DA 3} JO IPIS YO Y} U0 Furie)s pede SIDOWI|IIU G/ DIk STUIPLII UWNJ0Y) "SIDJOWI[IUI Ul 1B SJUSWIIMSEIUT [[Y

¥08 90L1 09L . | 0911 91L yicl LLY €671 9 IS¢l 019 (444! LLS tovl 324 69¢1 |¥ LSHL-LSOd
06§ ¥801 LS 0s1l 9¢s sccl £vs 00tl 0gs 69¢1 61§ 9tvl LIS tlsl 1 £4Y tosI € LSHL-LSOd
88¢ y601 1LS 0911 LSS 8¢£T1 1249 clel LES 8¢l 0es 5941 1744 LESI Les 0191 )T LSY.L-LSOd
LES S601 4 €911 gls $44! 60$ 9lEl vos L8E1 (A1} (414 £0s 1823 (89 vI91 |1 LSHL-1SOd
06$ vLO1 LLS (421! ¥9s S1T1 £9¢ s6tl LSS Sotl LSS oyl 95 Y491 6SS Sos1 LSHL-Hdd
A X A X A X A X A X A X A X A X

tT [4 1T 0C 61 81 9t NOILYDO1
£vs 9691 LTS 68L1 vis 1681 (14 0gol 0cs P00C LIS 8L0C SIS 143 ¥4 1453 9¢CC. [¥ LSHL-LSOd
8IS 0891 LI§ ELLT ¢Is 9¢81 vis 6061 (453 s86l 01¢ 850C 608 veic 80¢ 0127 |€ LSHL-1SOd
(443 691 c8¢ 09L1 08¢ £C8I1 £LS P68l £LS vLol 69S 60T 14549 12 19¢ 00¢C T LS4.L-LSOd
6CS 8691 13:39 09L1 08s te8l tLS vo81 | €LS vLo1 69% 6v0T ¥9¢ 1244 19¢ 00¢¢ |1 .LSHL-LSOd
£8¢ Lol ¢8¢ 09L1 08¢ £781 £ELS y681 tLS yLo1 69¢ 6v0¢ ¥9¢ 1 £AY4 19¢ 00TC | LSHL-ddd
A X A X A X A X A X A X A X A X

Sl 14! ¢l 4 I ol 8 NOILVDO1
(153 L6TC 01s PLET 80¢ oSyt 90§ Y44 1Y L6ST 20s £L9C 00s ePLT 86tv 978T v LSHL-LSOd
90s 13144 £0S 19¢C £t0s 9LVt 10¢ 1] 34 00¢ $86T 008 199¢ 00¢ SELT (147 808C |t LSHL-LSOd
86§ SLTT (4% 0S€T 9¢¢ STre 143 00sT 1339 SLST 44 059¢ 8¢ STLT 6vs 008 |T LSHL-LSOd
8¢S SLTT (4% 3 X4 9¢¢ STIe 1435 00s¢ 1433 SLST 8v¢ 059¢ 8ys STLT (1149 008Z |1 LSHL-LSOd
8s¢ SLTT (4% 05eT 9¢s STt 1439 00s¢ 133 SLST 8vs 059¢ 8¥s STLT 6vs 008T | LSHL-ddd
A X A X A X A X A X A X A X A X

L 9 s L4 £ [4 0 NOILLVOO1

(WU 8S) WS Jodung SPIjaA 18 SIUSWRINSEIJN YSTU) Z JqBL,

2-8



"93pa 1oduing 1891 W34 $,510149A 2 0) [ofjeIed pUR WO SIPUNIUI C[6 sueld 90U3J9Ja1 © U101 UoNE) SJUSWSINSEIU SIXR- A [[V

“Jodwing 1ear oy 0) [ojjered pue woyy s g duL(d OUDIIPOI B WI0L UML) SJUILSINSEIU SIXe-X ||V

DIONIIA 33 JO 3PIS Y9I 2y} U0 Fuiie)s pede s1olPWIIIW ¢/ SI8 STUIPEDI UWN{OD) “SIOJOWI|[IW UT OIE S)UDWIINSLIW ||y

SLYL | S601 | <s¥l I8LT | CL¥I €6TL | SLvL | Lzl | 9zvl | vorT | ochi Covl | SL¥L | $S91 [¥¥L | 0T91 |¥ LSHL-LSOd
9L91 8SL $ol L18 0651 068 LySl LYo sovl | L101 ISv1 | T6OT | 90vl | S€I1 CSel | T8IT |€ LSHAL-LSOd
1281 899 6SLY oIL 9691 SSL 8€91 08 0651 0s8 LeSt r06 8rel 850 YOVl | SOOI |T.LSHL-LSOd
8L81 £9¢ L081 ¥8¢ 9tLl ¢l9 9991 €9 8651 99 829! $69 LLY1 8TL 80Vl 89L |1 LSHL-LSOd
0007 (4% sl £Cs 0s81 148 SLLI LOS 00LI 66¥ £791 sov 8vS1 L8y 13441 98y LSHL-3dd
A X A X A X A X A X A X A X A X
Ly 124 194 144 134 (4 v oy NOLLVDO]
96E1 | SL91 | 08€l | 0€91 | ¥Tgl LoSL | ¥8C1 1061 | 8vCl vyl | 09C1 oLl | 8LCI | 86TI 88C1 | ¥TCl |¥ LSHL-LSOd
¥8TL | 9€TI | vLTI £8IT | LSTI | STIT | TTTl £v0l | L6l LL6 oSl £16 9Ll 868 9L01 L8L |€ LSHL-LSOd
8SET | 0901 | €€€1 | 9001 | 60¢€I SP6 244! 068 6811 6t8 ovil 88L £801 £eL 8701 £89 [T LS4I-LSOd
Or¢l 918 09¢1 SLL 80C1 VEL ESIl 869 801 999 1001 9¢9 144 L09 088 6LS |1 LSHL-LSOd
12391 L8Y SIEl L8Y ovel (€34 9911 00s 1601 S0s 1101 908 9¢6 LIS 98 1339 LSHL-J4d
A X A X A X A X A X A X A X A X
6¢ 8¢ LE 9¢ st 143 123 (4 NOILVOO1
t6tl ISIT | 26Tl | 9L0I | 89T1 Lot | veel 896 8LI1 0¢6 eell 168 9801 968 orot 128 |¥ LSHL-1SO0d
6701 SEL 086 6L9 916 £59 6v8 59 98L £s9 (443 999 659 £89 019 tIL  |€ LSHL-LSOd
1L6 w9 S8 t09 6C8 $68 99L 919 OIL vv9 w9 9L9 08¢ 0lL 608 LSL T LSHL-LSOd
108 6SS 1EL 1449 99 9¢ C19 909 §9¢ €59 | ¥49 60L LLY SIL Loy t8 (I LSH.L-LSOd
s6L 394 STL 98¢ L9 0v9 (4% OIL £V9 08L ¥e9 $e8 ¢19 194 1439 o101 ISaI-aud
A X A X A X A X A X A X A X A X
It 0¢ 6T 8¢ LT 9T 114 14 NOLLVDO1

"PJU0) (Ui (8S) TYSIBH JodUing SPSA Je SIUSWAINSEIN Sy Z J]qeL.

2-9



"2dpa 1odwing 121 13U 5,9[0140A 2} 0) Jo]jered pue woiy sivjRI[IW §16 Sue(d 20UIISYAI B WOLJ USR] SJUSWIOINSEIUI SIXe- A [[V

"1odwing 1e01 9y 0) 9j[eed puk woly sivlRWI[IW (08 dukld S0UIIJOI B WIOL] USNE) SJUSWDINSEIW SIXE-X [[V

"2[219A 9Y) JO 9IS Y[ 9y} uo Jupuels pede siopunjjIun ¢/ 918 STUIPLII UWN[OD) SIDDOWI[[IW UL D18 SJUDWDINSENU ||V

L0ET | THIT | SOET | ¥90T | LOET | 0661 | 80£T | viel | ¥I€T | 1481 CLET | LLLL | ¥6TT | 8TOI | TIET | €vSI |¥ LSHL-LSOd
C6TC | €S1T | 16TC | LLOT | 06TT | OFOT | 06CT | 8TGL | 68TT | €581 | 88TT | L8LI | T6TT | TLOT | ¥0€T | v6S1 |€ LSHL-LSOd
OLLC | SPIT | OLeT | ILOT | 8TET | S661 | 8TET | OTOL | LTET | S¥8I | vEET | 18LI HIET | ¢TLL | 8CET | v¥91 [T LSAL-LSOd
0LET | SPIT | OLET | [LOT | 8TET | S661 | 8TEC | 0TOL | LTET | S¥BL | YEET | I8LT | LLTT | SOLL | 96TC | 9291 |I LSHL-LSOd
0LET | SPIT | OLET | TLOT | 8TET | S661 | 8TELT | OT6l | LTET | S¥PBL | VEET | IBLL | SEET | 00LL | SS€T | 0791 | LSHL-HYUd
A X A X A X A X A X A X A X A X
1L 0oL 69 89 L9 99 c9 9 NOILLYDO1
8CLT | €vvl | OTET | SLED | OOET | 60€Y | ¥LTT | THTI IvZT | TLIT | 90CC | ¥OIT | OLIT | StOl | 8Co6l ¥SL [P 1SHL-LSOd
YOET | OIST | 66TT | t¥¥l 16TT | 1Lt] 182C | 86Tl $9CT | 8ITI | 8¥TCT | SYII | LTTT | ¥LOT | 6¥CC [89 {€.LSdL-LSOd
9¢LT | ¥SS1 | SEET | 98¥1 [£€C | €Iyl £CEC | 8tel £1€C | 091 | COET | L8BIT | 68CT | o111 | 00¥T LSL |T LSHL-LSOd
GOET | 9tS1 | 80OLC | 69¥1 | OItC | SO6ELl | 90LEC | OCEl | 66TT | TvTl | T6TT | 8911 | 08CTT | 86Ol | T8ET 8¢8 |1 LSHL-LSOd
SOET | 8TSI | OLET | LSV | L9ET | 8LEI 19€C | S0t £9¢T | VETI | 8SET | 0911 | 8¥ET | 0601 gEveT | 9101 | LSHL-HUd
A X A X A X A X A X A X A X A X
£9 9 19 09 65 8¢S LS 9¢ NOLLYDO1
181 sL 8Ll 69L viLt 8L LS9l 08 1651 [4%] 14247! L88 Lisl £e6 60s1 | 9701 |¥ LSHL-1SOd
9LIT 9 o11¢ 079 Yot £09 vLol 68S 1161 £8S LEBI] t09 6LLY s9 LTLl 104 |€.LSd1-LS0d
6LET 10L 182¢ 199 §TTT LT9 91T 06¢ 1017 99¢ 820C 0LS s61 Lo6S 8L81 0£9  |T LSHL-LSOd
(42 €9L 00¢¢ SoL 65TT s9 S1Tt L6S 91T £ 660T 9C¢ 970T (4%3 0so6l sye |1 1SHL-LSOd
1£€T 8¥6 1XAXA SL8 01¢ec 008 06TC 8TL 69TT 659 vice 86S SY1T SLS SLOT (4% LSAL-94d
A X A X A X A X A X A X A X A X
€S 149 39 (49 1¢ 0s (14 8v NOILLVDO1

P JU0)) (W 08S) NSPH Jodwng [l A I8 SIUWIAINSEIN YSIL) ¢ 9jqel,

2-10



"98pa 1adwing 1esx I 5,9]01Y2A 9} 0) jof[eed puB WOIJ SIAJPUI[I G| 6 Suejd 20UDIOJAI B UIOL] USYE) S)UOUIDINSEOUI SIXE- A [[Y

“1odwing 131 9y} 0} [9[jered puk UIOI) SIAOWI[IW (OgH due|d OUIIPII B WOLJ USR] SJUSWIINSBIW SIXe-X [V

"O[OIY3A 3} JO 9IS YO 9y} U0 Furue)s pede SINDUI[IUI ¢/ OI8 SFUIPET UWINJOD SISIIWI{[IU UI DIB SJUSUIDINSLIUI [[Y

¥ LSHL-1S0d
£ LSHL-LSOd
¢ LSAL-1SOd
[ LSHL-LSOd
LSHL-H4d
A X A X A X A X A X A X A X A X
$6 ¥6 £6 [4] 16 06 68 88 NOLLVOO1
T0€T | €18C (v .LSHL-LSOd
£0€T | ST8T (£ .LSHL-LSOd
I££C | 618C [T LSAL-1SOd
I€€T | 618C |1 LSHL-LSOd
I€€T | 6187 | LSHAL-HUd
A X A X A X A X A X A X A X A X
L8 98 €8 ¥8 £8 [4} 18 08 NOILVOO1
COET | SPLT | TOET | S99T | €OET | T6ST | €OET | SIST | TOLT | OVPT | TOET | 99€T | TOET | v6TT | 10€T | 91TT |b LSHL-LSOd
L0EC | SSLT | TOELT | 8L9T | 00ET | SO9T | 66TT | 8TST | 86TT | €S¥T | L6TT | 68ET | S6TT | ¥0£T | v6TT | 0€TT |€ LSHAL-1SOd
6CET | OSLT | 8TET | OL9T | TEET | V65T | OLET | OTST | OCLET | SY¥T | 1€€T | OLET | I€ET | €6TT | OLEC | TTTT [T .LSHL-LSOd
6CET | OSLT | 8TET | 0L9T | TLET | ¥6ST | 0t£eT c..mmm 0LET | SPYT | T€E€T | OLET | T€€T | S6TT | 0€€T | TTTT |1 LSHL-LSOd
6TET | OSLT | 8TET | OL9T | TEET | ¥6ST | OLET | 0TST | 0CET | SHYT | 1€€T | OLET | 1€ET | S6TT | 0L€T | Teeer | LSHL-AUd
A X A X A X A X A X A X A X A X
6L 8L LL 9L SL L €L L NOILLVOOT

PIUO)) (W 08G) WBPH Joduing SoIo A I8 SIUSWAINSEIIN STy ¢ 9]qel,

2-11



Section 3.0

Test Summary of Test No. 960404-1
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Table 3 Test Conditions

Test No. 960404-1

Date of Test:

Time of Test:

Ambient Temperature at Impact Area:
Intended Impact Velocity:

Actual Impact Velocity:

Subject Vehicle Data:

Maximum Crush at Bumper Height:

! No secondary light trap reading.

04/04/96
0959
23°C
16.1 kph

Primary =16.1 kph
Secondary = NA!

281 mm
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Table 6 Vehicle Front Bumper Level (580 mm) Crush

Test No. 960404-1

Point No. |  Pre-test 1 Post-test 1 Crush

Cl1 29 4160 mm 4238 mm -78 mm
c2 | 34 4275 mm 4164 mm 111 mm
C3 | 38 | 4306mm 4025 mm 281 mm
c4 43 4301 mm 4136 mm 165 mm

C5 47 4268 mm 4237 mm 31 mm
C6 51 4141 mm 4249 mm -108 mm
cL | 41 4313 mm 4072mm | 241mm
FL 1490 mm

NOTE: FL is the post-test length of the damaged surface.

Measurements C1 - C6 were spaced equally apart over the post-impact length of the damaged
surface. This distance is defined as length "FL" on the vehicle crush profile plot.
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Table 7 Camera Information

Test No. 960404-1

Camera Lens Speed Purpose of

Number Location Type (mm) (fps) Camera Data
1 Left wide Photosonic 25 995 Impact overall
2 Right wide Photosonic 25 1000 Impact overall
3 Overhead Photosonic 13 998 Impact overall
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Section 4.0

Test Summary of Test No. 960404-2
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Table 8 Test Conditions

Test No. 960404-2

Date of Test: 04/04/96
Time of Test: 1302

Ambient Temperature at Impact Area: 23°C

Intended Impact Velocity: 24.1 kph

Actual Impact Velocity: Primary = 242kph
Secondary = 24.3 kph

Subject Vehicle Data:

‘Maximum Crush at Bumper Height: 230 mm

Maximum Cumulative Crush
at Bumper Height: 471 mm

4.2




TIAAT ANAOYD RO¥I a¥vihdin + :Z
ANITYAINGD TYNIAOLIONOT S,ATOIHIA HOUI WUVALAAT + A
YAdHNG ¥4VAY S,ATOIHIA HO¥d auvadod + X 3INIdHLIH

9°1¢ @ 8 1°¢ sw 7°98 @ 8 4v°C TYIILYAA
AANE 3 191 su 6°TYT d 3 6°0 TYNIANIIONOT
wu gy i GZ9- wu G60€ TIIS INOWJd IHOIY §
8°¥G d 8 ¢ sw 6°¢y d 8 Gy TVIILYIA
9°1% 9 8 9°971 su g oY1 @ 8170 TYNIANLIONOT
LAY w019 uu 460¢ TIIS INO¥d IJ4T ¥
70T @ 8 6°¢ swiey 9 81y TVOTINAA
rARAME 3 6°%1 sw 6 TYT d 360 TVNIANLIONOT
w €64 W /4= um 0G1g TIIS ¥vVAY IHOIY €
9°96 9 8 Ly sw 067 @ 8¢9 TYOLIUIA
9°1% 8 691 sw € 0%T d 8 670 TYNIANLIONOT
um €64 w g/S wi 0GTg TIIS ¥VAY IJAT ¢
sw G Iy D 8 y:97 INVIINSAY
0°TT @ 8 1°9 sw g°1G @ 8 9/ TVIIIAIA
9°'99 9 8 9°9 su Gy D 3 69 TVIALVT
Gty 8 [°6T sw 6°0YT d 8 8°0 TYNIANLIONOT
KLIAVED J0
w g/y wu Q u Y46y MAINTD FTOIHAA 1
NOILOANIA NOILOAUIA Z hs X NOILVD0T °ON
IATIVOIN IATLISO0d 2-%0v096 :WALHON ISAL

ATeWIING ©Je(] pue SUONEI0’] JoJoUi0Ia[00Y SPISA 6 Bl



Table 10 Impacted Vehicle Measurements

Vehicle Make/Model: Dodge/Caravan Test Number: 960404-2

No. Type of measurement Pre-test Post-test  Difference
X1 Total length of vehicle at centerline 4265 mm 3993 mm 272 mm
X2  Rear surface of vehicle to front of engine block NA NA NA
X3  Rear surface of vehicle to firewall NA NA NA
X4 Rear surface of vehicle to

upper leading edge of right door 3077 mm 3054 mm 23 mm
X5 Rear surface of vehicle to

upper leading edge of left door 3070 mm 3067 mm 3 mm
X6 Rear surface of vehicle to

lower leading edge of right door 3008 mm 3001 mm 7 mm
X7 Rear surface of vehicle to

lower leading edge of left door 3007 mm 3002 mm 5 mm
X8 Rear surface of vehicle to

upper trailing edge of right door 1985 mm 1966 mm 19 mm
X9 Rear surface of vehicle to

upper trailing edge of left door 1992 mm 1990 mm 2 mm
X10 Rear surface of vehicle to

lower trailing edge of right door 1990 mm 1971 mm 19 mm
X11 Rear surface of vehicle to

lower trailing edge of left door 1996 mm 1989 mm 7 mm
X12 Rear surface of vehicle to

bottom of "A" post on right side 3022 mm 3017 mm 5 mm
X13 Rear surface of vehicle to

bottom of "A" post on left side 3027 mm 3027 mm 0 mm
X14 Rear surface of vehicle to firewall - right side 3284 mm 3275 mm 9 mm
X15 Rear surface of vehicle to firewall - left side 3289 mm 3281 mm 8 mm
X16 Rear surface of vehicle to steering wheel center 2560 mm 2518 mm 42 mm
X17 Center of steering column to "A" post 320 mm 285 mm 35 mm
X18 Center of steering column to headliner 465 mm 498 mm -33 mm

X19 Rear surface of vehicle to right side of front bumper 4278 mm 4248 mm 30 mm
X20 Rear surface of vehicle to left side of front bumper 4270 mm 4191 mm 79 mm
X21 Length of engine block NA NA NA
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Table 11 Vehicle Front Bumper Level (580 mm) Maximum Crush
Test No. 960404-2

Point No. Pre-test 1 Post-test 2 Crush

C1 28 4090 mm 4184 mm -94 mm
c2 32 4265 mm 4115 mm 150 mm
C3 37 4308 mm 3855 mm 453 mm
C4 44 4293 mm 3998 mm 295 mm
Cs 48 4248 mm 4170 mm 78 mm
ce | 52 4072 mm 4210 mm -138 mm
CL 41 4313 mm 3842 mm 471 mm
FL 1365 mm

NOTE: FL is the post-test length of the damaged surface.

Measurements C1 - C6 were spaced equally apart over the post-impact length of the damaged
surface. This distance is defined as length "FL" on the vehicle crush profile plot.
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Table 12 Camera Information

Test No. 960404-2

Camera Lens Speed Purpose of

Number Location Type (mm) (fps) Camera Data
1 Left wide Photosonic 25 995 Impact overall
2 Right wide Photosonic 25 1000 Impact overall
3 Overhead Photosonic 13 998 Impact overall
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Section 5.0
Test Summary

Test No. 960404-3
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Table 13 Test Conditions

Test No. 960404-3

Date of Test: 04/04/96
Time of Test; 1505

Ambient Temperature at Impact Area: 23°C

Intended Impact Velocity: 32.2 kph

Actual Impact Velocity: Primary = 324kph
Secondary = 32.5 kph

Subject Vehicle Data:

Maximum Crush at Bumper Height: 188 mm

Maximum Cumulative Crush
at Bumper Height: 648 mm
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Table 15 Impacted Vehicle Measurements

Vehicle Make/Model: Dodge/Caravan Test Number: 960404-3

No. Type of measurement Pre-test Post-test  Difference
X1 Total length of vehicle at centerline 3993 mm 3882 mm 111 mm
X2 Rear surface of vehicle to front of engine block NA NA NA
X3 Rear surface of vehicle to firewall NA NA NA
X4 Rear surface of vehicle to

upper leading edge of right door 3054 mm 3082 mm -28 mm
XS5 Rear surface of vehicle to

upper leading edge of left door 3067 mm 3077 mm -10 mm
X6 Rear surface of vehicle to

lower leading edge of right door 3001 mm 3034 mm -33 mm
X7 Rear surface of vehicle to

lower leading edge of left door 3002 mm 3010 mm -8 mm
X8 Rear surface of vehicle to :

upper trailing edge of right door 1966 mm 1975 mm -9 mm
X9 Rear surface of vehicle to

upper trailing edge of left door 1990 mm 1995 mm -5 mm
X10 Rear surface of vehicle to

lower trailing edge of right door 1971 mm 1991 mm -20 mm
X11 Rear surface of vehicle to

lower trailing edge of left door 1989 mm 1985 mm 4 mm
X12 Rear surface of vehicle to

bottom of "A" post on right side 3017 mm 3038 mm -21 mm
X13 Rear surface of vehicle to

bottom of "A" post on left side 3027 mm 3471 mm  -444 mm
X14 Rear surface of vehicle to firewall - right side 3275 mm 3253 mm 22 mm
X15 Rear surface of vehicle to firewall - left side 3281 mm 3296 mm -15 mm
X16 Rear surface of vehicle to steering wheel center 2518 mm 2604 mm -86 mm
X17 Center of steering. column to "A" post 285 mm 293 mm -8 mm
X18 Center of steering column to headliner 498 mm 444 mm 54 mm
X19 Rear surface of vehicle to right side of front bumper 4248 mm 4248 mm 0 mm
X20 Rear surface of vehicle to left side of front bumper 4191 mm 4140 mm 51 mm
X21 Length of engine block NA NA NA
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Table 16 Vehicle Front Bumper Level (580 mm) Crush

Test No. 960404-3

Point No. Pre-test 1 Post-test 3 Crush

Cl1 26 3945 mm 4134 mm -189 mm
C2 30 4214 mm 4121 mm 93 mm
C3 35 4295 mm 3823 mm 472 mm
C4 42 4305 mm 3708 mm 597 mm
C5 49 4225 mm 4148 mm 77 mm
c6 54 3925 mm 4180 mm -255 mm
CL 41 4313 mm 3665 mm 648 mm
FL 1339 mm

NOTE: FL is the post-test length of the damaged surface.

Measurements C1 - C6 were spaced equally apart over the post-impact length of the damaged

surface. This distance is defined as length "FL" on the vehicle crush profile plot.
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Table 17 Camera Information

Test No. 960404-3

Camera \ Lens Speed Purpose of

Number  Location Type (mm) (fps) Camera Data
1 Left wide Photosonic 25 995 Impact overall
2 Right wide Photosonic 25 1000 Impact overall
3 Overhead Photosonic 13 998 Impact overall
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Section 6.0

Test Summary

Test No. 960404-4
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Table 18 Test Conditions

Test No. 960404-4

Date of Test: 04/04/96
Time of Test: 1659
Ambient Temperature at Impact Area: 23°C
Intended Impact Velocity: 56.3 kph

Actual Impact Velocity: Primary = 56.5 kph
Secondary =NA!

Subject Vehicle Data:

Maximum Crush at Bumper Height: 439 mm

Maximum Cumulative Crush
at Bumper Height: 1188 mm

! No light trap velocity was acquired. Test speed was determined using drive stand
cable speed.
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Table 20 Impacted Vehicle Measurements

Vehicle Make/Model: Dodge/Caravan Test Number: 960404-4

No. Type of measurement Pre-test Post-test  Difference
X1 Total length of vehicle at centerline 3882 mm 3348 mm 534 mm
X2 Rear surface of vehicle to front of engine block 3642 mm 3772mm = -130 mm
X3  Rear surface of vehicle to firewall 3391 mm 3732mm  -341 mm
X4 Rear surface of vehicle to

upper leading edge of right door 3082 mm 3088 mm -6 mm
X5  Rear surface of vehicleto

upper leading edge of left door 3077 mm 3071 mm 6 mm
X6 Rear surface of vehicle to

lower leading edge of right door 3034 mm 3017 mm 17 mm
X7 Rear surface of vehicle to

lower leading edge of left door 3010 mm 3001 mm 9 mm
X8 Rear surface of vehicle to

upper trailing edge of right door 1975 mm 2001 mm -26 mm
X9 Rear surface of vehicle to

upper trailing edge of left door 1995 mm 1972 mm 23 mm
X10 Rear surface of vehicle to

lower trailing edge of right door 1991 mm 2010 mm -19 mm
X11 Rear surface of vehicle to

lower trailing edge of left door 1985 mm 1983 mm 2 mm
X12 Rear surface of vehicle to

bottom of "A" post on right side 3038 mm 3032 mm 6 mm
X13 Rear surface of vehicle to

bottom of "A" post on left side 3471 mm 3022 mm 449 mm
X14 Rear surface of vehicle to firewall - right side 3253 mm 3138 mm 115 mm
X15 Rear surface of vehicle to firewall - lefi side 3296 mm 3204 mm 92 mm
X16 Rear surface of vehicle to steering wheel center 2604 mm 2502 mm 102 mm
X17 Center of steering column to "A" post 293 mm 224 mm 69 mm
X18 Center of steering column to headliner 444 mm 357 mm 87 mm

X19 Rear surface of vehicle to right side of front bumper 4248 mm 4108 mm 140 mm
X20 Rear surface of vehicle to left side of front bumper 4140 mm 4097 mm 43 mm
X21 Length of engine block NA NA NA
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Table 21 Vehicle Front Bumper Level (580 mm) Crush
Test No. 960404-4

Point No. Pre-test 1 Post-test 4 Crush
c1 | 24 3790 mm 3979 mm -189 mm
C2 27 4020 mm 3870 mm 150 mm
c3 | 39 4313 mm 3125 mm 1188 mm
C4 49 4225 mm 3847 mm 378 mm
Cs 53 4000 mm 4048 mm -48 mm
C6 56 3784 mm 4046 mm -262 mm
CL 39 4313 mm 3125 mm 1188 mm
FL 885 mm

NOTE: FL is the post-test length of the damageci surface.

Measurements C1 - C6 were spaced equally apart over the post-impact length of the damaged
surface. This distance is defined as length "FL" on the vehicle crush profile plot.
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Table 22 Camera Information

Test No. 960404-4

Camera Lens Speed Purpose of

Number Location Type (mm) (fps) Camera Data
1 Left wide Photosonic 25 1000 Impact overall
2 Right wide Pliotosonic 25 1000 Impact overall
3 Overhead Photosonic 13 1000 Impact overall
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List of Photographs
Test No. 960404-1

. Pre-Test Front View
Post-Test Front View
Pre-Test Left Front View
Post-Test Left Front View
Pre-Test Left Side View
Post-Test Left Side View
Pre-Test Left Rear View
Post-Test Left Rear View
Pre-Test Rear View

10. Post-Test Rear View

11. Pre-Test Right Side View
12. Post-Test Right Side View
13. Pre-Test Overhead Alignment View
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Figure A-1 Pre-Test Front Wiew

Figure A-2 Post-Test Front View



Figure A-3 Pre-Test Left Front View

Figure A-4 Post-Test Left Front View
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Figure A-5 Pre-Test Left Side View
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Figure A-6 Post-Test Left Side View



Figure A-7 Pre-Test Left Rear View
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Figure A=-E Post-Test Left Rear View



Figure A-10 Post-Test Rear View
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Figure A-11 Pre-Test Right Side View
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Figure A-13 Pre-Test Overhead Impact Alignment View
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List of Photographs
Test No. 960404-2

Pre-Test Front View
Post-Test Front View
Pre-Test Left Front View
Post-Test Left Front View
Pre-Test Left Side View
Post-Test Left Side View
Pre-Test Left Rear View
Post-Test Left Rear View
Pre-Test Rear View
Post-Test Rear View
Pre-Test Right Side View
Post-Test Right Side View
Pre-Test Overhead Alignment View



Frgure A-14 Pre-Test Front YView

Figure A-15 Post-Test Front View



Figure A-16 Pre-Test Left Fromt Yiew

Figure A-17 Post-Test Left Front View
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Figure A-19 Post-Test Left Side View



Figure A-20 Pre-Test Left Rear View
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Figure A=2] Post-Test Left Rear View



Figure A-23 Post-Test Rear View
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Figure A-25 Post-Test Faght Side View



Figure A-26 Pre-Test Overhead Impact Alignment View
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List of Photographs
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Pre-Test Front View
Post-Test Front View
Pre-Test Left Front View
Post-Test Left Front View
Pre-Test Left Side View
Post-Test Left Side View
Pre-Test Left Rear View
Post-Test Left Rear View
Pre-Test Rear View
Post-Test Rear View
Pre-Test Right Side View
Post-Test Right Side View
Post-Test Overhead Impact Alignment View
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Figure A-28 Post-Test Front View



Figure A-29 Pre-Test Left Front View

Figure A-30 Post-Test Left Front ¥icw
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Figurc A-31 Pre-Test Left Side View

Figure A-32 Post-Test Left Side Yiew



Figure A-33 Pre-Test Left Rear View
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Figure A-34 Post-Test Left Rear View



Figure A-35 Pre-Test Rear View

Figure A-36 Posi-Test Rear View
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Figure A-37 Pre-Test Right Side View

Figure A-38 Post-Test Right Side View



Figure A-39 Pre-Test Overhead Impact Alignment View
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Figure A-40 Pre-Test Front View

Figure A-41 Post-Test Front View



Figure A-43 Post-Test Left Front View
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Figure A-44 Pre-Test Left Side View

Figure A-43 Post-Test Left Side View



Figure A-47 Post-Test Left Rear View



Figure A=49 Post-Test Rear View
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Figure A-50 Pre-Test Right Side View
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Figure A-51 Post-Test Rizght Side View
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Appendix C

Miscellaneous Test Information

C-1




Vehicle Accelerometer Information
960404-1, 960404-2, 960404-3, and 960404-4

Serial Orientation
No. Location Axis Manufacturer  Model Number (+ Sensing)
1 Vehicle Center of X Endevco 7264 CH86H Forward
Gravity Y Endevco 7264 CY78H Right
Z Endevco 7264 DW19J Up
2 Left Rear Sill X Endevco 7264 J11060 Forward
Z Endevco 7264 J10789 Up
3 Right Rear Sill X Endevco 7264 J10853 Forward
Z Endevco 7264 AHRNG6 Up
4  Left Front Sill X Endevco 7264 AMTA9  Forward
Z Endevco 7264 J11342 Up
5 Right Front Sill X Endevco 7264 DK71J Forward
Z Endevco 7264 CH75H Up




Sign Convention

All Dummy and Vehicle Channels:

+X: Forward
+Y: Leftward
+Z: Upward

+Force: Tension




