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SECTION 1
PURPOSE AND TEST PROCEDURE

PURPQSE: The purpose of this test was to determine whether the subject
vehicle (a 1979 Volkswagen Rabbit, 2-Door Hatchback) meets the
requirements of FMVSS Nos. 212, 219 and 301-75 at a higher test
speed and also to obtain structural and dummy information
for Research and Development and the Office of Automotive Ratings
of the NHTSA. This test is part of the New Car Assessment Program
B.0.A., Task 2, sponsored by the Mational Highway Traffic Safety
Administration (NHTSA) under Contract DOT-HS-8-01938.

TEST PROCEDURE: The Calspan Corporation, Advanced Technology Center,
Transportation Research Department Test Procedure for the New
Car Assessment Crash Tests submitted to, and approved by,
the Contract Technical Manager (CTM) contains the specific
procedures used to perform this test.

With the exception of a higher test speed, this procedure is
not in conflict with any portion of FMVSS Procedures issued
by the Office of Standards Enforcement and the Amendments in
effect as noted by the applicable contract.
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SECTION 2
SUMMARY OF TEST NUMBER 5

Test number 5 was a frontal barrier impact of a 1979 Volkswagen
Rabbit 2-door Hatchback traveling at 34.8 mph. Table 1 presents pertinent
crash test information. Maximum crush of the vehicle was 22.7 inches measured
at the vehicle centerline (position X1 in Figure 1 and Table 4). The average
crush measured from the rear surface to right side of front bumper (position X19)
and rear surface to left side of front bumper (position X20) is 21.9 inches.
Vehicle pre- and post-impact photographs are found in Appendix A,

The driver and right front passenger positions were occupied by two
Part 572 50th percentile anthropometric test devices (ATDs) and both were re-
strained with production 2-point passive torso belt systems. An Alderson VIP-
6C 6-year old size ATD was positioned as the right rear passenger and restrained
with a lap belt. These three ATDs were instrumented in the head and chest re-
gions with triaxial accelerometers and the 50th percentile ATDs were also equipped
with femur load cells. Dummy injury criteria measurements are presented in
Table 3 and the response data traces are found in Appendix B.

The 50th percentile ATDs used in this crash had been certified prior
to the last crash test (308-T4-440). Currently there are no certification pro-
cedures defined for the six-year-old size ATD. Since neither of the 50th per-
centile ATDs failed to comply with FMVSS 208 injury criteria on the previous test,
it was not necessary to re-certify them before the current crash test (308-T5-441).
A1l certification data are presented in Appendix C.

Post-test observations are discussed under General Comments.
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Table 1

CRASH TEST SUMMARY

TEST NO. __308-T5-441 PROJECT: NEW CAR ASSESSMENT PROGRAM
DATE: 7-10-79 ' TIME:  15:39 TEMP: 78°
VEHICLE 1979 Volkswagen Rabbit, 2-Door Hatchback
TEST WEIGHT (1bs) 2600
IMPACT ANGLE (deg)* | 0 L
. 0

IMPACT VELOCITY (mph)*=* 34.8 T\__— 5/
MAX. CRUSH (in) e2.7
MAX. INTRUSION (in) 9.6"
DUMMIES
TYPE HYBRID II PART 572 HYBRID II PART572 ALDERSON VIP-6C
LOCATION LF(1) RF(2) RR(3)
RESTRAINT 2-POINT PASSIVE 2-POINT PASSIVE LAP BELT

TORSO BELT _ TORSQ BELT
NUMBER OF DATA CHANNELS 36
NUMBER OF HIGH SPEED CAMERAS 8 + 1 Real Time

*With respect to tow track Centerline

**Speed trap measurement (+ .05% accuracy)
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GENERAL COMMENTS

The Volkswagen Rabbit complied with FMVSS Nos. 212, 219 and 301-75.
There was 100% windshield retention (FMVSS 212), no windshield intrusion
(FMVSS 219) and no fuel leakage after impact or during rollover test (FMVSS
301-75).

The right front passenger experienced no head contact with the vehicle
interior and complied with FMVSS 208 injury criteria. The driver ATD did not
comply in both the head and chest areas as he sustained contact with the steering
wheel as the steering column was forced upward and into the occupant compartment
during impact. The driver ATD head contacted with the hub of the steering wheel
and ATD chest contact deformed the lower rim of the steering wheel. Steering
wheel deformation is evident in Figure 5A and 9A.

The 6-year old size ATD positioned as the right rear passenger and
restrained with a lap belt generated a HIC number of over 2000 due to an apparent
head contact with the back of the front seat. A post-test photograph of the child
position can be reviewed in Figure 8A.

Some general post-impact observations:

e Vehicle compiied in all respects with FMVSS Nos. 212,
219 and 301-75.

) Windshield damage consisted of a few central cracks
(Figure 7A).

® The side and rear windows remained intact.

. Right and left front tires were pinched by vehicle
crush but remained inflated (Figure 2A).
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Table 2
VEHICLE TEST WEIGHTS AS TESTED

Left Front 710 1bs Left Rear 580 1bs
Right Front 760 lbs Right Rear 550 1bs
Total Front 1470 1bs Total Rear 1730 1bs

Total Weight = 1470 + 1130 = 2600 1bs .
Wheel Base = 94,5 inches

Cge . = 1130 1bs . 94.5 inches = 41.07 inches
o 2600 1bs

CALCULATION FOR TEST WEIGHT

RCLYW = Rated Cargo and Luggage Weight

UDW = Unloaded Delivered Weight (1960 1bs)
VCW = Vehicle Capacity Weight (862 1bs)
DSC = Designated Seating Capacity (4)

RCLW
RCLW

VCW - 150 (DSC)
862-150(4) = 262 LBS

UDW + RCLW + (NO. 50th DUMMIES X 164 LBS) + (NO. 6-YEAR DUMMIES X 48 LBS)

1960 + 262 + 328 + 48
2598 LBS

TEST WEIGHT
TEST WEIGHT
TEST WEIGHT

]

1]
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Table 3

DUMMY INJURY CRITERIA VALUES

MAXIMUM ACCELERATION (“G") *

HEAD CHEST PELVIS
X Y z R X Y Z R X Y z R
DUMMY () | 70| o0 7251 90 | -59]-36 | -14} 67
DUMMY (2) | _11 | 23 |46 47 | -31{ 23| -5}33 | “¢
DUMMY (3} | 45 i-67 |85 |103 | -281-151 50|52
DUMMY {4)
MAXIMUM FORCE-FEMUR LOAD (LBS)
RIGHT FEMUR LEFT FEMUR
pumMmy (1) 630 1170
DUMMY (2) 1460 G137
DUMMY (3)
DUMMY (4)
MAXIMUM FORCE-SEAT BELTS LOADS (LBS)
SHOULDER STRAP LAP STRAP LAP STRAP
UPPER BELT LOAD RIGHT BELT LOAD LEFT BELT LOAD
DUMMY (1) 1837
DUMMY (2} 1837
DUMMY (3)
DUMMY (4)
HEAD INJURY CRITERIA** SEVERITY INDEX
AVE. ACC. (g)
HIC t4 (SEC) t, (SEC) 1, TO1, HEAD CHEST
DUMMY (1) | 1023.9 L0762 .0945 79.3 1306.7
DUMMY (2) | 1,0 ¢ .0606 .1296 32.9 541.5
oummy (3) | 2192.5 .0735 14250 | 63.2 2695.6
DUMMY {4)

*DEFINED AS EXCEEDING 0.003 SEC. DURATION
*+ AS DEFINED IN FMVSS NO. 208

2-5
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~ FIGURE ]

SRE-TEST AND POST-TEST MEASUREMENT POINTS
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ORIVER paSS

. HH 19.0 18 58
w 23.5 23.0
2 22.7 20.0
cs 15.0 N/A
koL 3.7 1.5
kDR 3.9 3.6
R 7.0 6.5
HS 2.5 2.1
AD 4.5 4.0

0 7.0 52 |

ALL DIMENSIONS ARE IN INCHES

T FIGURE 2 OCCUPANT CLEARANCE DIMENSIONS
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Note:

B

Zamera S

FIGURE 3

CAMERA POSITIONS FOR FRONTAL IMPACTS

Camerz information shown in Table 5.

Windshield
Styrofoam

Template*\\\

Fixed Collision Barrier

Camera 7

e Camera mounted
ai on top front
¥ edge of barrierl

Camera 6

‘

Camer% 3(Pit)

W
DN

TEST VéHICLE

TOP VIEW
|

Fuel Nl;ank Camera 3

T

EineTa o (Pit
I
P} Steel
i e Grating

~—Monorail

Camera 2

Real Time

Camera
=3
Camera 1

¢—Concrete Test Pad

W

2-9

I\

TOP VIEW

— '""Level’ tow road
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Table 5

HIGH SPEED CAMERA INFORMATION

308-T5-441
1979 VW RABBIT - FRONTAL

CAMERA NO. LOCATION TYPE LENS (mm) | SPEED (fps)
1 SOUTH WIDE ‘ FASTEX 25 MM 1300
2 SOUTH WINDSHIELD FASTEX 50 MM 1400
3 SOUTH DUMMY FASTEX 50 MM INO PULSE
4 NORTH DuMMY FASTEX 50 MM 1350
5 NORTH WIDE HYCAM 25 MM 1750
6 REAR DUMMY HYCAM 25 MM INO PULSE
7 BARRIER FACE PHOTOSONIC 8 MM 1000
8 PIT FRONT PHOTOSONIC 13 MM 975
9 PIT REAR PHOTOSONIC 13 MM 525

(24 fps) REAL TIME MOVIE FILM COVERAGE OF PRE-CRASH, POST-CRASH
AND CRASH EVENT SPLICED AT START AND END OF FitMm.

2-10 6525-V-5
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MOk T |
: ! 23.0 |
- 4+ H4.0 -
R ou A e
~-20.25 —
D S —
ACCELEROMETER DIRECTICN
NUMEER ACCTLERCMETER LOCATICN x| vlz
Eagine X X
Firewall Above Steering Column x X
@ Firewall At Yehicle Cenztarline x %
e Front Seat "Crosshean' X
e Rear Seat '"Crossbeam’ X X
‘H’ G x x| x

*The accelerometar pack number can be correlated with the vehicle rasponse data
traces found in Appendix B.

Figure 4 YEHICLE ACCELEROMETER LOCATIONS
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SECTION 3

SUMMARY OF RESULTS
OF FMVSS NOS. 212,
219 AND 301-75

e SUMMARY OF TEST CONDITIONS

‘e POST-IMPACT DATA

e WINDSHIELD ZONE INTRUSION, FMVSS 219
@ PROTECTED ZONE

® SUMMARY OF FMVSS DATA

@ FUEL SYSTEM INTEGRITY POST-IMPACT

6525-V-5




Table 6
STOMMARY OF TEST CCONDITIONS

TEET VIHICLI INFORMATION:

Venicle Mazulacturer: VOLKSWAGFN QOF AMERICA, INC
Make/Model: vy RABRIT

Body Style:  2-Door Hatchback ; Model Year: 1979

VIN: 1793857442 ; Build Date: May 1979
NETSA No.: 208-T5-44] j Coler: | T /RIIF

Engine Data: 4 cylinders; 89 cy. in. in3/cc displacement
Transmission Data: 4 speed ( X) Manual/ ( ) Automatic

Date Vehicle Received by Laboratory: June 25, 1979

Dealer's Name & Address:__JIM KELLY 3325 GENESEE STREET, BUFFALO, N. Y.

[DaTA FROM CEIXTIFICATION LAREL CN LEFT DOCR REAR FACE CR 'B' POST:|
Vehicle Manufactured By:__ VOIKSWAGEN OF AMERICA. INC.

Date of Marufacture:  Mav 1979 ; VIN: 1793857442
GVWR: 2822 1bs.; GAWR: TFront = 1609  1bs.; Rear =_ 1278
{CaTA FRCM "RECCMMINLEID TIFE Fr=SSURT' LASIL CN DOCR. FCST, GLOVE 30X, ETC.:
Venicle Load: FRCONT TELR RECCMMINTEID TIEE SIZZ: | Lgac mAanGir:
Up to Capacity 12]7] psi [3] ﬂpm 155SR13 @ c
Vehicle Capacity:
Type of Seats - Bench Nuzber of Occupantis = | 2{Front
Bucket (Designated Seating | 2|Rear
Split Bench Capacity) [ 4 Total
CARGO LCAD =P 8l6|20bs.
TOTAL = 6 ohbs.
FWTIGET OF ToST VEZI1CLT AS RECZIVED FRCM CZALIR (with max. fluids):|

ight Fromt =lbs. Pight Reer =.lbs.

Lefs Front =] 1613]0 |1bS. Left Rear =] [3]7]0)bs.
TOTAL FRONT WEIGHET = [ ] 4 4 Jibs. (__§4.3 % of Total Vehicle Weight)
TOTAL BEAR WEIGET =[] 7 d dibs. (_35. 7 % of Total Venicle Weight)
TCTAL DELV. WEIGHT =| | 4 4 dibs. -

.
e e - e
[#W==CHET CF TEST VEEICLE WITH 2ISUIRED DOMMIZS AND —£D%  1bs. CaRGO:|

Right Front =mlbs. Right Rear =Dﬁalbs.

Left Front =] ]ﬂi]a Ilbs. Left Rear =l lazéfailbs.

TOTAL FRCNT WEIGHT :lbs. (565 % of Total Vehicle weight)
TOTAL REAR WEIGHT =[[']] [3]0)ibs. (_43.5 % of Total Vehicle wWeight)
TOTAL TEST WEIGET =D Jg 1010 ]1bs-

weignt cf ballast secured in vehicle trunk area =Em*-_bs.

TEST CCNDITIONS:

:
)

Date of Test: 7_10-79 : Time of Test: 15:39

Ambient Temperature: 78 °F a2t impact area.

Temrz. In Ccc. Compart.: 78 CF,: W/Snid., Mldg. Temc.: 79 T

3-2 6525-V-5




Table 6 - Continued ~4o-

VEHICLE ATTITUDE: (all dimensions in inches)
Delivered Attitude: RF 25" ; LF 25"  ; RR 25" . LR 25"

1

Test Attitude: RF 23-1/8 LF 23-3/4 RR 22 ; LR 22-1/8
VEEICLE TIRE DATA: e

Recommended Cold Tire Pressure: Front = 27 _ osi
o Rear = 31 psi
T Recommended Tire Size: 155SR13 )
R Load Range: B

Tires on Vehicle: 1555R13

Is Spare Tire a "Space Saver': NO (yes/no)

Is Spare Tire standard equirment: VYES (yes/no)

TEST FLUID DATA: s o e
Test Fluid Type: Red Stoddard Solvent #2; Spec, Grav.: 0.764 —
Kinematic Viscosity: Q.96 CENTISTOKES ' ‘

Spill Point Volum;: 10.5 Gallons (S7V)
Test Volume: 9,55 Gallons {90 to 91% of SPV)- -—
Fuel System Capacity (data from Owner's Manual): 1p = gal.

Details of fuel system: Luel Filler Cap is on right rear side of car

Electric Fuel Pump: X Yes; No; ¥™uel Injecticn: X Tes: Neo

Does electric fuel pump operats with ignition switch "on" and
the engine not cperating: Tes; X No

VEHICLE REBOUND AND CRUSH:
Overall Length of Test Vehicle: Pre-Test = 53 3/L153 2 inches

CRUSE=R 22.1 /L 21.7 Post-Test= R131.2 /L13].5 inches

FCR FRONTAL IMPACTS, distance from front of test vehicle to
the barrier after impact = 11.9 inckes

*With entire fuel system filled from fuel *ank through carburetor
bowl.

6525-V-5
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Table 7

[adeasal
(O PRPST- I

D4

M MM
AL L WA

o T

DATA SHEZT

2csT

‘3

34,8 azh; #2 = FAILED azh

rag

Distance from the vehicle's front bumper to the barrier
entering the vehicle velocity measurement device =

face
58 inches

TIFT OF TEST: [ Tromtal (909) Impact
[ culique (___°) Impact ocn [JLert (Sriver’'s) Zide
I Right side
[] Lateral or Side Izpact on []Lleft (Criver's) 3ide __
[ JRigh= 3ide
[] Rear Izpact -
2ATE OF TEST: 7-10-79 ; TDME: 15:39 - ; T=M®.: 78 °T,
TZE. YETSA N0.: 308-T5-441 ; VDM 1793857442
REGUIRED VER. VELCCITY RANGE: 34.5 =2 __35.5  =mh
MPACT VILCCITY: (trams within 5 feet of impact event) L

exiting the vehicle velocity measurement device = 18 inches

ané Rear Impacts Crly)

-

M arma ”~ -y,
T==. STATIC CRUZZ:

L]
N
—
~
)
14

s

Driver's Side

Tusk Tetails:

. ~ o
VaZ. STATIC CRUSE:

Agourt of Crish = inches on side
rush Details:

. -y =~ - . \

TEE. REBRCUND: (from rigid zarrier czly)
Driver’'s Side = 12.4 inches; Pzss. 3ide = 11.4
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FIGURE 5

WINDSHIELD ZONE INTRUSIGON, FMVSS 219
DATA SHEET

g e

Zero Peint (0,0) FRONT VIZW

With the zero coordinata for the f-7 grid located at the lower
right corner (passenger side) of the windshield, rscord the
following positions:

. @ The area that the '""Protected Zcne!' template was pezetrated
more than .25 inches by a venicle component other than one
whichk is normally iz comtact wiih the wizndsiiield.

Coordinates

l X ¥

NONE

@ The ares bereath :the '"Protected Zone!' that the inner surface
cf the windshield was pemetrated by a vehicle componexzt.

Coordinates

IX ! I

NONE

3-5 - 6525-V-5



FIGURE 6 PROTECTED ZONE

L ]
Lower edge of pretactad zcneJ

54.5
FRONT VIZW OF WINDSETILD

Provide all dimensions necessary to reproduce the trotected zone.

Method of adhering styrofcam %o “he windshield:
Construction adhesive applied to window surface and to

brake side of stvrofoam, then clamped in place until dry.

3-5 6525-V-5



FIGURE 7 SUMMARY OF FMVSS 212 DATA

=~

Details of windshield zounting (method of retentiocn, type of trim, etc.):

RUBBER MOLDING HOLDING WINDSHIELD

WINDSETILD FERISEERY
r PRETEST FOST TEST
[ BTGAT SIDE 69.6 69.6
LEFT SIDE 69.6 69.6 100%
.“'I‘CTA.I"-‘
s 139.2 139.2 i

The standard requires that FOST TEST be a minizum oI 7S serzent) of the
FRETEST *total perlnne*y zeasurement Zor vehicles zct ecui;ped with

occupant passive Taints 2nd{SC “e*cen“::r sach side of the

windshield for venlcles wiich are equiprped wiithk occurpan:t passive resstraizts.

AREA OF RETENTICN TAILURE: —— e

‘]ll

3-7 6525-V-5




Table 8

DFUEL SYSTEM INTEGRITY" POST-IMPACT
TEST DATA, FMVSS No. X01-75

TEST VERICLZ NETSA Nol3fo| 8 |T |5 |4 |41 ; TEST DATE: 7-710-79

VEE. MFR./MAKT/MODEL: 1979 VOLKSWAGEN RABBIT

Test vehicle fuel tank filled to $0-S1% of capacity with Stoddard Solvent

and with electric fuel pump operating (if it will operate without engine
operation. Part 572 test dummies located at each front designatad seating
rosition.

. “.“"‘_“I“.“‘l‘.."....‘O-“‘l"‘l"--t“'-'III"C“‘IIC"“I“.“‘.“I.“"I

A. TEST VEEICLE IMPACT TYPE: (XJ Frontal (35 mon)

£ Cblique (35 mph) with © barrier face first
contacting _ ~  (driver/passenger) side.
CI Rear Moving Barrier (35 mph) >
CJ Lateral Moving Barrier (20 mph)
... TUEL_SPTLIAGE MEASURDMINT - - -
ACTUAL MAZ. ALIOW.
1. From impact until vehicle
motion ceases . . . . . . 0 1 oz,
2. For 5 minute period after
veh. motion ceases. . . . 0 5 oz.
- 3. For next 25 minutes - - - 0 1 0z./1 min.
- T T T T (eg*5) + 25
"“..'-."“'“'--"“‘.‘.““‘.‘-"“.“-“"".-‘.-‘t"‘-!-.'"‘.......“-‘.‘
B. TEST VEEICLE STATTIC ROLIOVER: e o e e+ e~ e
TEST INFORMATION WILL 2E ADLED TO THEE FOLLOWING STATTC ZCLIOVER
DATA SEEETS:

(1) FIGURE 10A - Rellover data Sor C° to 0° test thass,

(2) FIGURE 10B - Rollover data for SCO to 180° test Dhasea.
(3) IIGURT 1CC - Rollover data for 180° to 270° test phase.
(L) FIGURE 10D - Rollover data for 27C° o 3€0° test thase.

"‘..-‘-"‘-""'..‘..-““..-'.‘.““--’.“."-.II"-"-".""I‘.‘-'."'--""

C. SQOLVENT SPILLAGE [ETATLS:
=

NONE

3-8 6525-V-5




Table 8A

FMVSS NO. 201-75 STATIC RCLLCVEIR DATA SE==T

TEST PFEASE: ® @)

== 90

Fuel Filler
Cap Location ST

+3

"/UOTZ: If side fillv .7
rotate so fillar x
cap is down.

I. DETERMINATION OF SCLVENT CCLLICTICN TIMT PERIOD:

Rollover Fixture GC° Rotation Tizme- - = ::i:ntes, {4 |5 [seccnds
Spec. Razge = 1 t3 3 zizutes)

FMYSS 301-75 Positiozn Zold ™Mro2 = = - =, zinutes, mseccnds

E zinutes, seconds
oizutes

m&----------‘--_--

1]

Next Whole Mizute Intervale = = = = =

IT. THVSS 301.75 REQUIETVETS:
(1) Tize Period--

[First 5 zin. F2CH omset of rotation|€th. mia.|7th. miz.|3

(2) Maxizum Allowable Solvent Spillage—

[ S ounces Ll cunce fl ounce |1 cu::ceﬁ

- - - v >y
III. ACTTAL TEST VERICLY SOLVENT SPILLAGE:

0 ] 0 0 0
NOTE: Record spillage
for whole minute
intervals only as
determined above.

IV. SCLVINT SPTLLAGE LOCATICN(S):

9. e 6525-Y-5-- -




Tsble 8B VEE. NETSA ID NO.:

310 {8]1T145 T4 411

FMVSS NO. 204-75 STATIC ROLILCVER DATA SEZ==T

."
T
[Q
e

O Q

;

I. DETERMINATION OF SOLVENT COLLICTION TIME FERIOD:

Rollover Tixture 9 Jotation Timew - = zinutes, se:c:ds

(Spec. Razge = 1 s 3 pizutes)

TMVSS 3C1-735 Fositior Z0ld Time = - - =, 55 ] zinutes, seconds

TCTAL = = = @ e e e 2 e = - - - - - -z zizutes, seccnds

Next Whole Minute Izterval- = = = - - = ‘ 8 | mizutes

II. TMVSS 301-75 REQUIRDMENTS:
(1) Time Period—

l?irst S miz. FACHM czset of rotati z!éth. ziz.|7ts. =in.|8th. min.

if reqd.
(2) Maxizuz Allowable Solvent Spillage—
L ' 5 ounces Ll cunce [l ounce |1 ouzce 1
III. ACTUAL TEST VEZICLE SCLVENT SPILIAGE:
0 0 0 0

NCTZ: Fecord spillage
for whele mizmutas
intervals only as
deterained above.

IV. SCLVENT SPIIIAGE LOCATICN(S):

3-10 6525-V-5




VEE. NRETSA ID ¥O.:

Table 8C

3{0 (8 T 15141411

TMVSS NO. 301-7S STATIC RCOLIOVER DATA SE==7
L e S

@

== 180 127

b
Ll
i

I. DETEEMINATION OF SOLVENT COLIECTTCN TIME FERIOD: ot o e
Hollover Tix*ture S0° Rotation Tizew - = { é mirutas, ‘4 9lseccnds
(Spec. Rang= = 1 to 3 minutes) '
IMVSS X1-75 Fosition Zold Mre = - - =, aimites, I o ! Q .secsnds
TOTAL = = = = = = = = = = = ----—=m’.nutes,sec=nds
Hext ¥hole Minute Interval- - - -~ « = = | g | ziautes
IT. TMVSS 301-75 SOQUTIEMENTS: _ L
(1) Time Period--
Lfirst J min. FECM omset of rotatiom|Sth. min.|7th. min.| 3+h. =a.
if reed.
(2) Maxi=uzm Allowable Solveat Spillage—
[ S cunces |1 ounce |1 cunce |1 ounce |

IZT. ACTUAL TEST VEEICLE SOLVENT SPILLACGE:

0 0 0 0

NCTT: Record spillags
Ior woole mizute
intervals c¢nly as
determined sbova,

I7. SOLVENT SFTLLAGE LCCATION(S):

3-11 6525--5




Table 8D
TMVSS NO. 3201-75 STATIC ROLLOVER DATA SETET
TEST PEASE: '

I. DETERMINATICN OF SOLVENT COLLICTICN

Hollover Fix*ure S0° Rotation Timew - =
(Spec. Range = 1 to 3 minutes)

EMVSS 301-75 Position Hold Time - - - =, zinutes,

3 | seconds

EE saconds

TOTAL = = = o e e e 0 e emm= o

]
~
[+
ot
[
[{]
(1]
1]
0
4]
2]
E‘

Next Whkole Minuta Intervale = = « = - = 8§ | minutes
II. TMVSS 301-75 REQUIEZMENTS: -
(1) TMme Period—-
|First 5 min. TROM onset of rotaticn|6th. miz.| 7os. zizn.| 8th. :i:z.l
if regd. |
(2) Maximum Allowable Solvent Spillagew
{ S cunces |1 cunce |1 ounce |1 ounce |
I, ACTUAL TEST VESICIE SOLVENT SPILLACE:
0 0 0 0
NCTE: Record spillage
for whole =inute
intervals only as
determined abaove.
IV. SOLVENT SFTLLAGE LOCATTCN(S)

3-12

6525-V-5




APPENDIX A

STILL PHOTOGRAPHS
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FIGURE 1A

FULL FRONT, SIDE, REAR AND THREE-QUARTER EXTERIOR VIEMW
A-2 6525-V-5



<y
[

FIGURE 2A  FULL FRONT, SIDE, REAR AND THREE-QUARTER POST-VIEW

A-3
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FIGURE 3A

PRE- AND POST-VIEW OF UNDERBODY

6525-V-5



FIGURE 4A

VIEW OF FUEL PUMP AND FUEL LINES

6525-Y-5



FIGURE 5A

PRE- AND POST-VIEW OF DRIVER AND PASSENGER POSITIONS

6525-V-5



FIGURE 6A  FULL WINDSHIELD VIEW FIGURE 7A  POST-VIEW OF WINDSHIELD CRACK

FIGURE 84 POST-VIEW OF CHILD POSITION FIGURE 9A  POST-VIEW OF INTERIOR

A-7 6525-V-5



FIGURE T0A  ENGINE BLOCK ACCELEROMETER
FIGURE 11A  VELOCITY TRAP COUNTER DISPLAY
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APPENDIX B

VEHICLE AND DUMMY RESPONSE DATA
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APPENDIX C

DUMMY CERTIFICATION TESTS
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This test report contains results from certification tests per-
formed on Alderson Research Laboratories Model ATD 30034, 50th percentile
anthropomorphic test dummies, Serial Nos. 319, 320, which were completed on
June 29 and July 2, 1979, respectively. The results indicate that the dummies
meet all of the performance requirements of the six standard tests as specified
in 49 CFR Part 572, Federal Register, Vol. 42, No. 25, dated February 7, 1977.

The tests were conducted at the Dummy Certification Test Facility
of Calspan Corporation, Advanced Technology Center. A summary of the test
results is presented in the following tables, Table 1C through 8C along with
the Part 572 requirements.
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NHTSA DUMMY I.D. NO.:

LABORATORY TECHNICIAN:
APPROVED BY:

P.572 DUMMY CALIBRATION TEST DATA

331

g

FRED JULIANO _,

G Dol

Pre-Test
Calibration

Post-Test
Calibratinn

te of Dummy Calibration

1S

Calibration Sequential Number for Dummy - - - -

29 J+ng 1979

€-3

Temperature in Lab. (Spec. = 66 to 78°F)- - - - 78°
Relative Humidity in Lab. (Spec. = 10 to 70%) - 68%
TEST PARAMETER SPECIFICATION
7. HEAD DROP TEST:
a. Peak Resultant Accel. - 210 to 260G 228
b. Peak Lateral Accel. - - <10G 8
¢c. Time above 100G - - - - 0.9 to 1.5 ms 1.2
2. NECK BENDING TEST:
a. Pendulum Speed - 21.5 to 25.5 fps 23 60
b. Pendulum Avg. Decel.
(over t3 - tp) = - - - 20 to 24G ’3
c. Peak Resultant Head
Acceleration - - - - 26G maximum 17
d. Pendulum Decel. (tz't1> <3 ms 5
e. Pendulum Decel. (tg—tz) 25 to 30 ms 27
f. Pendulum Decel. (t4-t3) <10 ms 7
g. Pendulum Direction
Reversal Time - - - = >123 ms 113
h. Max. Head Rotation - - 63 to 73° 67 &
i. Chordal Displacement:
Head Rotation Angle - -
0° Time -2 to 2 ms 0
Displ. -.5 to .5 in 0
30° Time 25.6 to 34.4 ms 26
Displ. 2.1 to 3.1 in. 2.8
60° Time 40.3 to 51.7 ms 45
Displ. 4.3 to 5.3 in. 4. .95
Maximum Time | 53.2 to 65.8 ms 61
( °) Displ. 5.0 to 6.0 in 525
Continued




5. 572 DUMMY CALIBRATION TEST DATA .... Continued:

Pre-Test

Post-Test

Dummy I.D. No.: | m
{

TEST PARAMETER SPECIFICATION Calibration Calibration
7. NECK BENDING TEST ...
Cantinued
i. Chordal Displacement:
Head Rotation Angle --
60° Time '67.0 to 83,0 ms 88
~Displ. 4,3 to 5.3 1in 4.9
30° Time 85.4 to 104.6 ms 92
Displ. 2.7 to 3.1 in. 2.35 |
R Time 701.0 to 123.0 ms 109 |
_ Displ. -.5 to 0.5 in. 5 |
3. ABDOMINAL COMPRESSION ' T
TEST:
(Preload = 10 pounds)
a. Force @ 1" = = = - - 50 to 63 1bs. £Q
b. Force @ 1.3" - - - - 73 to 88 1bs. 26
4., [UMBAR FLEXICN TEST:
a. Force @ 20° - - - - 22 to 34 1bs. 20
b. Force @ 30° - - - - 34 to 46 1bs. 39
c. Force @ 40° - - - - | 46 to 58 1bs. 50 1
d. Return Angle - - - 12° maximum O I
5. CHEST IMPACT TESTS: i
a. High Speed §
(1) Probe Speed - - 21.78-22.22 fos 21.81 i
T
(2) Peak Delfection - 1.7" maximum 1.45 l
(3) Peak Resistive j
Force = = = = - = 2250 1bs. maximum 1916 E
(4) Internal -~ - - - E
Hysteresis 50 to 70% 51% |
b. Low Speed
(1) Probe Speaed - - -| 13.86-14.14 fps 13.88
(2) Peak Deflection - 1.1"% maximum 1.0
(3) Peak Resistive '
Force = = = = = = 1450 1bs. maximum 1201
(4) Internal §
Hysteresis- - - =] 50 to 70% 50, [
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P.572 DUMMY CALIBRATION TEST DATA ...... Continued:

Qummy [.D. No.: 31 1
Pre-Test Post-Test
TEST PARAMETER SPECIFICATION Calibration Catibration
6. KNEE IMPACT TESTS:
a. Right Side --
(1) Probe Speed - - - 6.76 to 7.04 fps 6.94
(2) Maximum Force - - 1850 to 2500 1bs 1080
(3) Time Above 10004 1.7 ms minimum '
b. Left Side --
(1) Probe Speed - - - 6.76 to 7.04 fps 7.03
(2) Maximum Force - - 1850 to 2500 1bs. 2500
(3) Time Above 1000# 1.7 ms minimum »
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DUMMY T.D.

INSTRUMENT CALIBRATION INFORMATION

NO.: 3

A. DUMMY INSTRUMENTS:

1. Head Accelerometers--

a. Triaxial unit = = = - -

b. Uniaxial units

(1) Longitudinal (A ) -
(2) Lateral (Ay) - - -
(3) vertical (A,) - - -

2. Chest Accelercmeters--
(Vehicle Crash Test Usage)

a.
b.

a.

Triaxial unit = == - -
Uniaxial units

(1) Longitudinal (AX)
(2) Lateral (Ay) - -
(3) Vertical (Az) - -

)

3. Chest Potentiometer - - -
4. Femur Load Cells-~
Right Side - -~ - - - -
Left Side

b.

B. CALIB. LAB. INSTRUMENTS:

1.
2.
3.

Pendulum Accelerometer - -
Test Probe Accelerometer -

Lumbar Flexion Test Push
Force Gauge - - - - - - -

. Abdominal Compression Test

Force Gauge - - - - - - -

. Abdominal Compression Test

Displacement Gauge - - - -

CALIB. SEQ. NOS. FOR DUMMY: &
_ ) DATE OF
SERIAL DATE LAST NEXT
MANUFACTURER NUMBER CALIBRATED JCALIBRATION:
ENDEVCO CKEA 1-79 * 1-80
ENDEVCO CEg? 4-79 1-80
ENDEVCO 1-80
CE76 4-79
CEC 17938 1-79 1-80
ENDEVCO CGO5 1-79 1-80
CEC 21480 1-79 1-80 !
HUMANQID
SPECIAL
GSE 306 1-79 1-80
GSE 310 1-79 1-80
B&H 17547 2-79 1-80
B&H 16928 1-79 1-80
BLH 73141
BLH 72952
cIC 567-11
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P.572 DUMMY CALIBRATION TEST DATA

NHTSA DuMMY I.D. NO.: 3l 210

FRED JULIANO

LABORATORY TECHNICIAN:

APPROVED BY: KMM Pre-Test Post-Test
" (q Calibration Calibration
5ate of Dummy Calibration - = = = = - - - - - = 2 July 1979
Calibration Sequential Number for Dummy - - - - {
Temperature in Lab. (Spec. = 66 to 78°F)- - - - 72
helative Humidity in Lab. (Spec. = 10 to 70%) - 72
TEST PARAMETER SPECIFICATION
7. HEAD DROP TEST:
a. Peak Resultant Accel. - 210 to 260G 212
b. Peak Lateral Accel. - - <10G 18
¢. Time above 100G - - - - 0.9 to 1.5 ms 12
7. NECK BENDING TEST:
a. Pendulum Speed = - - - 21.5 to 25.5 fps 23.68
b. Pendulum Avg. Decel.
(over t3 - tp) - = - - 20 to 24G 24
c. Peak Resultant Head
Acceleration - - - - 26G maximum 18
d. Pendulum Decel. (tZ't1> <3 ms 1.5
e. Pendulum Decel. (t3—t2) 25 to 30 ms 26
f. Pendulum Decel. (t4—t3) <10 ms 7
g. Pendulum Direction
Reversal Time - - - - >123 ms 117
h. Max. Head Rotation - - 63 to 73° 70
i, Chordal Displacement:
Head Rotation Angle - -
0° Time -2 to 2 ms Q
Displ. -.5 %o .5 in 0
30° Time | 25.6 to 34.4 ms 30
Displ. 2.1 to0 3.7 in 2.95
60° Time 40.3 to 51.7 ms 47
Disol. 4,3 0 5.3 1in 5.05
Maximum Time 53.2 to £6.8 ms 64
¢ °) Displ. | 5.0 to 6.0 in 5 g
Continued




p. 572 DUMMY CALIBRATION TEST DATA ....

Continued:

Oummy I.D. No.:
oot
Pre-Test ‘ Post-Test
TEST PARAMETER SPECIFICATION Calibration » Calibration
5. NECK BENDING TEST ....
Continued
i. Chordal Displacement:
Head Rotation Angle --
60° Time | 6/7.0 to 83.0 ms 83
“1Displ. | »4.3 to 5.3 in 4.9
30° Time B5.4 to 104.6 ms 103
Displ. 2.1 to 3.1 in. 2.25
S0t Time 1071.0 to 123.0 ms 119 |
A - Displ. -.59 to 0.5 in. .3 i
T ABDOMINAL COMPRESSION -
TEST:
(Preload = 10 pounds)
a. Force @ 1" = = = = - 50 to 63 1bs. 54
b. Force @ 1.3" - - - 73 to 88 1lbs. 76
4. LUMBAR FLEXION TEST:
a. Force @ 20° - - - 22 to 34 1bs. 26
b. Force @ 30° - - - 34 to 46 1bs. 37
c. Force B 40° - - - 46 to 58 1bs. 52.5
d. Return Angle - - 12° maximum 6°
5. CHEST IMPACT TESTS:
a. High Speed
(1) Probe Speed - 21.78-22.22 fos 22.03
(2) Peak Delfection - 1.7"% maximum 1.54
(3) Peak Resistive
Forge - = = = - = 2250 1bs. maximum 2124
(4) Internal - - - =
Hysteresis 50 to 70% 64%
b. Low Speed
(1) Probe Speed - - -|_13-86-14.14 fps 14.12
(2) Peak Deflection - 1.1" maximum 1.07
(3) Peak Resistive '
Forca - = = - - - 1450 1bs. maximum 1227.6
(4) Internal
Hysteresis- - - =| 50 to 70% 50%




P.572 DUMMY CALIBRATION TEST DATA ...... Continued:

Dummy I.0. No.: 31 2
: Pre-Test ~Post-Test
TEST PARAMETER SPECIFICATION Calibration | Calibration
6. KNEE IMPACT TESTS:
a. Right Side -- ,
(1) Probe Speed - - - §.76 to 7.04 fps £.98
(2) Maximum Force - - 1850 to 2500 1bs 2200
(3) Time Above 1000# 1.7 ms minimum 1.9
b. Left Side --
(1) Probe Speed - - - 6.76 to 7.04 fps 6.98
(2) Maximum Force - - | 1850 to 2500 lbs. | 2375
(3) Time Above 1000# 1.7 ms minimum ,
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INSTRUMENT CALIBRATION INFORMATION

- DUMMY 1.0. NO.: 21,10 i CALIB. SEQ. NOS. FOR DUMMY: &
R ~} DATE oF
A. DUMMY INSTRUMENTS: MANUEACT SERIAL DATE LAST | NEXT
1. Head Accelerometers-- — URER 1__NUMBER CALIBRATED ICALIBRATION
a. Triaxial unit - - - - -
b. Uniaxial units
(1) Longitudinal (Ax) - ENDEVCO CL60 1-79 - 1-80
(2) Lateral (Ay) - - - ENDEYCO £G34 1-79 1-80
(3) Vertical (AZ) - - -
ENDEVYCO K11 1-79 1-80
2. Chest Accelerometers--
(Vehicle Crash Test Usage)
a. Triaxial unit - - - - -
b. Uniaxial units
1) Longitudinal (A ) -
(1) Long (A CEC 18118 4-79 1-80
(2) Lateral (A ) - - -
. b ENDEVCO AAQ7 4-79 1-80
(3) Vertical (AZ) - - - ~ '
CEC 22292 4-79 1-80
3. Chest Potenticmeter - - - HUMANOID
SPECTAL 1-80
4. Femur Load Cells--
a. Right Side - - - - - -
GSE 311 1-79 1-80
h. Left Side
GSE 312 1-79 1-80
B. CALIB. LAB. INSTRUMENTS:
1. Pendulum Acceierometer - -
2. Test Probe Accelerometer - AiH 17547 =13 1-80
3. Lumbar Flexion Test Push BAH 16928 1-79 1-80
Force Gauge - - - - - - -
4. Abdeminal Compression Test BLA 73141
Force Gauge =~ - = = - - - aLH 70952
5. Abdominal Compression Test ]
Displacement Gauge - - - -
cIc 567-11
c-10




Electronic Test Eguipment

The complement of signal conditicning recording and display equipment
used in conjunction with dummy certification testing is shown in Figure 8.

’ Data Acquisition - Sangamo Mod 3500 14 channel
FM Tape Transpart (recording Speed: &0 in/sec).

s Data Reduction - Brush Mark 260 g-channel recorder
or Pace X-Y plotter.

) Signal Conditioning - Calspan designed and fabricatad
bridge amplifiers providing gain, balance, and shunt
calibration of all sensor inputs.

* Computational Equipment - Calspan designed and
fabricated analog computer consisting of operational
amplifiers in circuit configuraticns providing con-
tinuous computation of acceleration vector magnitude
and Severity Index relationsnips.

] Signal Filtering - Calspan designed and fabricated
second order active filters (& channels) with
selectable frequency rasponses consistent with SAE
J2115 Class 60, 180, 600, and 1000 reguirements.
Filters are compensated for 32:1 real time expan-
sion resulting from data recording at 80 in/sec and
playback at 1-7/8 in/sec.

) Real Time Reference - Tektronix Time Mark Generator;
1 and 10 millisecond is synchronously recorded with
all certification data and reproduced at playback on
all strip chart records.

c-1 6525-V-4



The data acquisition, reproducticn, and time referencs
equipment is maintained by Calspan's Equipment and
Standards Laboratory (ESL), which is an NBS traceable
calibration facility. Other special purpose equipment

js maintained by qualified test facility persannel using
support equipment maintained and standardized by all ESL.
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FIGUKE C-1 FIGURE C-2
LUMBAR SPINE FLEXION TEST APPARATUS ABDOMEN PRESS TEST APPARATUS

FIGURE C-3

HEAD DROP TEST APPARATUS
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FIGURE C-4 FIGURE C-5
KMEE IMPACT TEST APPARATLUS THORAX IMPACT TEST APPARATUS

Figure C-6
NECK IMPACT TEST APPARATUS
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FIGURE C-7

FIGURE C-7
PART 572 TEST DUMMY

FRONT & SIDE VIEW
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Figure C-&

ELECTRONIC TEST EQUIPMENT
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