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1.0 PURPOSE AND TEST PROCEDURE

R,
1.1 PURPOSE

The purpose of the test was to evaluate the integrity of the
vehicle fuel'éystem in accordance with the requirements of Federal
Motor Vehicle Safety Standard (FMVSS) 301-75 entitled "Fuel System

Integrity."
1.2 TEST PROCEDURE

The Dynamic Science, Inc. Test Procedure for FMVSS 301-75 sub-
mitted to and approved by the Contract Technical Monitor (CTM) con-

tains the specific procedures used to conduct this test.

Section 6.0 of this report contains the Vehicle Preparation

and Test Procedure Checklists.
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2.0 SUMMARY OF VEHICLE PERFORMANCE

R
1978 Chevrolet Monza 2+2 Two-door Hatchback, NHTSA 780114.

2.1 PRIMARY RESULTS
The impact velocity was 29.21 mph.

The fuel tank rear seam suffered a cut at the left support
strap (see photographs on pages 4-9 and 4-10). Fuel spillage
occurred following barrier impact and during the static rollover.

The amounts spilled were within the amounts allowed.

The vehicle therefore appeared to comply with the requirements
of FMVSS 301-75 as specified for the vehicle manufacture date.

2.2 SECONDARY RESULTS
The vehicle maximum static crush was 12.9 inches.

The ambient temperature at the time of the test was 62°F and
the vehicle had been in that environment for several hours prior

to the test.

The door locks were set in the unlocked position prior to the
test and they remained unlocked during the test. Following the
test, the left door opened easily and the right door opened with
difficulty but did not require tools.
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3.0 TEST RESULTS AND IMPACT EFFECTS

The deTgwing data sheets report:
e Test conditions (pages 3-2 and 3-3)
e Rest-impact data (page 3-4)
e Fuel system leakage data (page 3-5).

A description of the impact effects follows the
3-7).

data sheets (page
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SUMMARY OF TEST CONDITIONS

1978 Chevrolet lMonza 2+2 Two—-door Hatchback, NHTSA 780114

TEST VEHICLEsIDENTIFICATION
Manufacturer: General Motors Corporation
Make/Model: Chevrolet Monza 2+2 3
2
Body S®¥te: Two-door Hatchback pModel Year: 1978 .-
VIN: 1R07C8U109312 ; Build Date: October 1977
NHTSA No.: 780114 : Color: Blue
Engine Data: 6 cylinders; 196 c.i.d.
Transmission Data: speed
/7 Manual /X/ Automatic
Major Options: Power brakes, power steering, air condi-
tioning
TEST CONDITIONS
Date of Test: February 7, 1978 ; Time of Test: 13:59
Ambient Temperature 62 °F at impact area
TEST VEHICLE WEIGHT (data taken from tire pressure placard)
Vehicle Capacity Weight: 725 1b
Designated Seating Capacity: Front 2
Rear 2
Total 4
GVWR (taken from Certification Label): 3839 1b
GAWR Front: 1876 1b
GAWR Rear: 1963 1b
Vehicle Delivered Weight Front: 1704 1b
(fluids to capacity) Rear: 1329 1b
Total: 3033 1b
Calcuizated Vehicle Test Weight: 3486 1b
-
Actual Vehicle Test Weight Front: 1853 1b
Rear: 1637 1b
Total: 3490 1b
REMARKS :
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SUMMARY OF TEST CONDITIONS (CONTD)
1978 Chevrolet Monza 2+2 Two-door Hatchback, NHTSA 780114

‘VEHICLE ATTFPUDE: (all dimensions in inches)

Delivered Attitude: RF 28.0 ©LF 28.0 RR_28.0 IR 28.0

Test Attitude: RF 27.5 LF 27.6 RR 27.0 LR_27.0
L
VEHICLE TIRE DATA
Recommended Cold Tire Pressure: Front 24 psi
Rear 28 psi
Recommended Tire Size: BR70-13
Load Range: C
Tires on Vehicle: BR70-13
Is Spare Tire a "Space Saver": Yes (yes/no)
TEST FLUID DATA
Stoddard
Test Fluid Type: Solvent No. 2 : gpec. Grav.: 0.764
Spill Point Volume: 19.2 gallons
Test Volume: 17.8 gallons
Fuel System Capacity
(data from Owner's Manual): 18.5 gallons

Details of fuel system:
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POST-IMPACT DATA SHEET
1978 Chevrolet Monza 2+2 Two-door Hatchback, NHTSA 780114

s
TYPE OF TEST: Rear IMPACT
DATE OF TEST: February 7, 1978
-k
REQUIRED VELOCITY RANGE (mph): 28.9 to 29.9

IMPACT VELOCITY (mph):
Primary 29.21 , Secondary 29.23

VEHICLE .STATIC CRUSH (in.):

1.* Driver Side: 12.9 Passenger Side: 12.7
Average: 12.8
Detail:

2.** Amount of Crush: NA on side
Detail:

VEHICLE REBOUND*** (in.):

Driver Side: NA , Passenger Side: NA

Average:

REMARKS:

*For frontal and rear impacts only.
**For side impacts only.
*x*For rigid barrier only.
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FUEL SYSTEM LEAKAGE DATA SHEET

1978 Chevrolet Monza 242 Two-door Hatchback, NHTSA 780114

A. AT IMPAGE. .SITE
Fuel Spillage Measurement Actual | Allowed | Spillage Location
From impact until vehicle motion ceases 0 1l oz
For S5-minut iod af i -
? minute peri after vehicle mo 0.6 oz 5 oz Tank cut
tion ceases
For next 25 minutes * 1 oz/min | Tank cut
B. AT STATIC ROLLOVER FIXTURE
Roll Actual Allowed Spillage Location
Roll Time 99 sec | 1-3 min " :
0° Spillage for 5-minute periocd :
to from onset of rotation 0.65 oz > 02 Tank cut
90°
Spillage for remainder of hold 0 1 oz/min
(equals roll time) (L.65 oz)
Roll Time 98 sec | 1-3 min
° 3 — . .
90 Spillage for 5 mlnuFe period 2.16 oz 5 oz Tank cut
to from onset of rotation
180° : X
Spillage for remainder of hold 0
(equals roll time)
Roll Time 97 sec
180° | spillage for S5-minute period o
to from onset of rotation
o -
270 Spillage for remainder of hold 0]
(equals roll time)
Roll Time 99 sec
° 03 - 3 >
270° | spillag®e for 5 mlnuFe period 3.69 oz 5 oz rank cut
to from onset of rotation
o
360 Spillage for remainder of hold 1.46 oz | 1 oz/min Tank cut
(equals roll time) (1.65 oz)

*See Page 3-6 for detail.
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FUEL SYSTEM LEAKAGE ADDITIONAL DATA SHEET

1978 Chevrolet Monza 2+2 Two-door Hatchback,

“wsspillage
SQillage
@ opillage
Spillage
Spillage
Spillage
Spillage
Spillage
Spillage
Spillage
Spillage
Spillage
Spillage
Spillage
Spillage
Spillage
Spillage
Spillage
Spillage
Spillage
Spillage
Spillage
Spillage
Spillage

Spillage

during
during
during
during
during
during
during
during
during
during
during
during
during
during
during
during
during
during
during
during
during
during
during
during

during

6th minute:

7th minute:

8th minute:

9th minute:

10th
11th
12th
13th
14th
15th
l6th
17th
18th
19th
20th
21st
22nd
23rd
24th
25th
26th
27th

28th

29th

30th

minute

minute

minute:

minute

minute

minute

minute

minute:

minute

minute:
minute:
minute:
minute:
nminute:
minute:
minute:
minute:
minute:
minute:
minute:

minute:

0.40

0.35

0.70
0.75

0.75

0.70

0.75

NHTSA 780114 °
0z
0z
oz
0Z
oz
0z
oz
oz
0z
0z
OZ
0z
oz
oz
0z
0z
0z
oz
oz
oz
0z
oz

0z

0z

0z




IMPACT EFFECTS
1978 Chevrolet Monza 2+2 Two-door Hatchback, NHTSA 780114

AR
q VISIBLE DUMMY CONTACT POINTS
N Driver Passenger
J Head ] None None
Chest None None
i Abdomen None None
- Left Knee None None
[~ Right Knee None None
L.
- Front Rear
8 _ Left Right Left Right
il DOOR OPENING
-~ Easy X
pe Difficult X
i Tools Required
z SEAT BACK
k-3
il Failure Yes Yes
E GLAZING DAMAGE
. Windshield None
™ Backlight Shattered
i Others None None Shattered None

OTHER NOTABLE IMPACT EFFECTS:
Roof buckled up at A pillars, down at B pillars.

Roof/body seam separated at C pillars.
Left rear bumper energy absorber leaked.

i B s |

Right rear tire flat.

Adjustable steering wheel rotated upward.

Buckle in right front fender. -

In-board latch of driver seat slipped. -

—
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4.0 PHOTOGRAPHIC COVERAGE

This s&®Fion consists of pre-test and post-test photographs
of the vehicle and fuel system.

e




*PTIDEL ¥SLHM - NOFPQUOIEH J00p-0M]
T+f PEZUDH FISTOIASUD BLET - MaTA OPIS dsS9i-2dd  “1-F aanbty

at— - - ! - o T
| ~ i — =y . v — 2 ~ X
. - - o F R . . o Lk e E
o ab oo LT . i e, T

5 e Ve el - SRR S R R S S e =
il » A .
B »,

- 4

FiI0SE
VINDM
LoE SSAMS

7 ; .
f H"llﬂri.llll.-III Ir-I- IIIIII -- -;. ...‘ I-

+ N

Y

-
F
S
-l
—

“~ '




*PITO0BL ¥SLHN - YOBQUOZ3EH JI0COp-0MT
7+7 PZUOK IFTOIABYD EL6] - HITA SPTS ISS3-3804  “E-F a2anbta

—

._..| .

IIﬂ.t -

P )
e e I =

W

-
ﬁplllllllll_ﬁ' .




"HTT08L ¥SIHN - ¥OEQUD3EH I00P-DAL
FISTOoIASUD BLET
- o 2T a5 . i

- 2anbta




fonillsls

*FITO8L ¥SLHN - YoegyoieH I0OpP-OML
Z4+Z EBZUOW 3ISTOIASUD 8/6T - MOIA IEdy 3ISo3-380d '"p-% aInbt4




"PIIOEL VSLHN - YoRUOIEH JI00Q-0OM]
747 ©ZUOW 39T0IASYD 8L6T - YUBRL [ond JO M3TA 3IsS83-234 'G6-f 9Inb1J




*HIT08L ¥SLHN - ¥orqUo3eH JIOOp-OMT
ISTOIASYD BL6T - YUEL =04 FO M3TA FIE8]-150d4

ﬂﬂ Jr i

9-% @2anbtd




- — - = S e S -

*$TIIOEL VSIHN - YoBPQUo3leH I00P-OM]
Z+Z BZUOW 3I3TOIASYUD BLET - 2318 3sel 3e abeyesT 3se3-3sod “/-F aanbig

st | (THT
._.___.l...l. * .___. !wmt;nm;ﬂ“l%\




— T ——— T T A - i = X
— e O BN LT L een el WEERE S w T T I T e A———

"PTTI0B8L ¥WSINN - XMIRqUD3eH I00P-OMI Z4+f EBZUOKW
a9ToIASYD BLET (poaowax deazs 31oddng) sbeyess jo eaay [eIausn  "g-p =anbrg




*BFTITOR/. YSIHN - H{orquUolEH JI00p-0MT
Z+7 ©ZUOK 3I2TOIASYD BLET - 3IND Yuer Tand jo dn-ssorp “6-F 2INbTa

o : i 1 3
i = ] ;

4-10

b 1
= L

1. o
B e T

_.EL r’.....r.i.




*BTT0RL YSIHN - ¥ovqyoleH JI00P-0ML
747 EBZUQH IS2T0IASYD LT - SsTummg JO MaTp 3sS83-3s4d  "0T-F ainbta
A R =

11

4=




FoF T 7

e

| S

~

 —

-

5.0 TEST FACILITY AND EQUIPMENT FOR FMVSS 301-75 (REAR) IMPACT
TESTS

RS

General Test Facility Description

FMVSSBEi-75 impact tests are conducted at the Dynamic Sci-
ence, Inc. Deer Valley Facility in Phoenix, Arizona. Figure 5-1

is an overall aerial view of that facility.

More specifically, the Monorail Impact Facility shown sche-
matically in Figure 5-2 is used. As indicated in Figure 5-2,
the Monorail Impact Facility accommodates a variety of test modes

and configurations.

Test Track and Guidance System

The test track consists of 1,200 feet of asphalt pavement
(SN = 75 *5), 14 feet in width. The length allows sufficient
acceleration distance to accommodate impact speeds in excess of
60 mph with sufficient distance remaining to abort the test if
necessary. Guidance for the test vehicle is provided by a
sliding shoe attached to the vehicle. The sliding shoe rides on
the monorail embedded in the test track. Prior to impact, the

shoe is mechanically released from the test vehicle.

Tow System and Velocity Control

The tow system consists of a drum-driven endless cable pow-
ered by a pair of 390-cubic-inch engines driven in tandem driving
a modified three-speed C-6 automatic truck transmission. The tow
system can_propel a 6,000-pound vehicle-into the fixed barrier at
75 mph. Velocity control is achieved through a manually con-
trolled throttle system. A visual readout of speed versus dis-
tance is provided and compared with the "ideal curve." Velocity
control under *0.5 mph is realizable down to 20 mph and $2.0 per-

cent down to zero mph.
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Automatic abort capability is provided through the vehicle
service brakes which are actuated by releasing high-pressure air
into the h§3?§§11c system. Abort criteria consist .of vehicle
speed, data chuisition and instrumentation system readiness, and
stability of the vehicle on the test track. The first two cri-
teria are Sg%gaatically monitored by the test control system
while the third criterion is visually monitored by the test con-
ductor. Manual abort provisions are available to the test con-
ductor. Upon verifying vehicle speed, the test control system
automatically deactivates the abort system to preclude inadver-

tent test abort immediately prior to impact.

Control System

The master control system used for impact tests controls and
monitors all primary system functions that must operate through-
out a predetermined interval during a test. This includes the
starting and stopping of the tape recorder, high-speed cameras,
and oscillograph, and the control of the power winch which propels
the test vehicle. The operation of the various devices is con-
firmed, including vehicle velocity and tape recorder speed synchro-
nization, before it passes through a "commit" window. When the ve-
hicle is committed, the abort system is disarmed, preventing an

accidental abort after the point of no return is reached.

Any system malfunction, including improper vehicle velocity
up to the commit window, generates an abort. . The control system
uses the pulse output from the IRIG time base generator as a clock
with a manual push button defining time zero. The logic circuits
compare pulse counts from time zero to preset values dialed in at
the control.panel. As each control circuit gets an equal compari-
son, that circuit is turned on. If the self-test circuit does not
verify,“the abort system is automatically activated. After suc-
cessful vehicle test, the last control circuit shuts the entire
system down. The manual backup control system provides the test

conductor the option for manually aborting the test if the need

arises.
5-4
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Moving Barrier

A

The moving barrier used by Dynamic Science conforms to all
the requirements of paragraph S8.2 of FMVSS 208, "Occupant Crash
Protectionzéﬁﬁ}t is rigid and has a solid suspension so it under-
goes no significant amount of dynamic or static deformation and
absorbs no significant portion of the energy dissipated in the

impact.

The impact surface is a vertical, rigid, flat rectangle, 78
inches wide and 60 inches high, perpendicular to the barrier's
direction of travel. The lower edge of the barrier face is hori-

zontal and 5 inches above the ground surface.

The nominal weight of the moving barrier is 4,000 pounds.
The actual measured weight of the barrier is 3,996 pounds dis-

tributed as follows:
LF 1536 1b RF 1415 1b

LR 427 1b RR 618 1b
|

The tires are size J60-15, inflated to 24 psi in the front

and 10 psi in the rear.

A quide at the back of the moving barrier which rides along
the monorail ensures that the barrier travels in a straight line

with no significant lateral, vertical, or rotational movement.

Fuel Simulation

As prescribed in the FMVSS 301-75 Laboratory Procedure, the
vehicle fuel system is filled to 90 to 95 percent of capacity

with Stoddard Solvent.
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The fuel is pumped out of the fuel tank, and the residual
fuel in the_fuel lines and the carburetor is burned by operating
the vehicle engine. The fuel system is filled with Stoddard
Solvent No. 2. Stoddard Solvent is then pumped into the fuel
lines, up Egﬁibe carburetor. The weight of the stoddard Solvent
added and removed is determined with two Western Beam Scales

(Model No. WP 2000).

The solvent used, Stoddard Solvent No. 2, has a specific
gravity of 0.764 at 72°F and a viscosity of 0.99 centistokes.

High-Speed Motion Photography

Five high-speed (1,000 frames per second) motion cameras~
with 100 Hz timing marks are used for photographic test documen-
tation. The general location of the cameras is diagrammed in
Figure 5-3. Precise positioning is accomplished through bore

sighting with the vehicle at the impact point prior to the test.

Test Equipment List and Function

Item Manufacturer Model Purpose
Timing Trap Dynamic None Determine impact speed by
Science furnishing a start and stop
signal to recording oscil-
lograph.
Oscillograph Bell and 5-134 Records timing start and
Howell stop signals from timing

traps, cable drum drive
rpm, and impact switch.

Speed Dynamic None Precision control of cable

Control _. Science drive drum rpm.

Beam Scales Western WP 2000 Used to determine vehicle
test weights.

High-speed Photosonics 16-1B Used for side, overhead,

Motion and underside film cover-

Picture age.

Cameras

A
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Purpose

Ttem " Manufacturer
Motion “*Bolex
Picture
Camera

Still Camergg..Kowa
100 and 1000 Dynamic

Hz Time Code Science
Generators

Stop Watch Brietling

Containers -
Graduated Pyrex
Cylinder

Graduated Kimax
Cylinder

Calibrated Starret
Steel Rule

Anthropo- Sierra
morphic Engineering
Dummies Company

None

None

3022

48 in.

292-1050

5-8

Panning and documentation.

Documentary photo coverage.

Furnish timing signal for

high-speed cameras and a 1
second timing for velocity
determination.

Time for collection of fuel
leak samples.

Collection for fuel leak
samples.

Fuel volume measurement.

Fuel volume measurement.

Precision measurement of
velocity trap spacing.

To ballast the vehicle and
to gather occupant response
data.
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6.0 TEST PROCEDURE
e
The following pages are the FMVSS 301-75 TEST PROCEDURE
CHECKLIST FOR COMPLIANCE TESTS which Dynamic Science followed
during thedgggformance of the test effort described in this re-

port.
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