HsNG, 637301

REPORT NUMBER 104-GT1.-04-004

SAFETY COMPLIANCE TESTING FOR
FMVSS NO. 104
WINDSHIELD WIPING AND WASHING SYSTEMS

GENERAL MOTORS CORP
2004 CHEVROLET MALIBU, PASSENGER CAR
NHTSA NO. C40102

GENERAL TESTING LABORATORIES, INC.
1623 LEEDSTOWN ROAD
COLONIAL BEACH, VIRGINIA 22443

JULY 30, 2004

FINAL REPCRT
PREFAREL FOR

U, 5. DEPARTMENT OF TRANSPORTATION
NATIONAL HIGHWAY TRAFFIC BAFETY ADIMNIBTRATION
ENFORCEMENT
OFFICE OF VEHICLE SAFETY COMPLIANCE
400 SEVENTH STREET, BW
ADCM €111 {NVE-220]

WASHINGTON, D.C- 20500




This publleation Is distributed by the U.S. Department of Transportation, National
Highway Traffic Safety Administration, in the interest of information exchange. The
opinions, findings and conclusions expressed in this publication are those of the
authon(s) and not necessarily those of the Department of Transportation or the National
Highway Traffic Safety Administration. The United States Governmert assumes no
liability for Its contents or use thereof. If trade or menufaciurers' names or products ars
mentioned, it Is only becauee they are considered essantial 1o the object of the
publication and should not be construed as an endorsement. The United Statea
Government does not endorse products or manufacture:s.

I
FINAL REPORT ACCEPTANCE BY OVSC:

Accepted By:

Acceptance Date: __B_I_Iﬂ_‘_()"l




Technical Report Documentation Page

Debble Messick, Project Manager

1. Report No. 2. Governmernt Accession No. 3. Reclpient's Catalog No.
104-GTL-04-004 N/A N/A

4, Title and Subtitie 6. Report Date

Finat Report of FMVSS 104 Complianca Testing of July 30, 2004

2004 CHEVROLET MALIBU, PASSENGER CAR 8. Performing Organ. Code
NHTSA No. C401(2 GTL

7. Author{s) 8. Performing Organ. Rep#
Grant Farrand, Project Englnasr GTL-DOT-04-104-004

9. Performing Organization Names and Address
General Teseting Laborateries, Inc.
1623 Leadstown Road
Colonial Beach, Va 22443

10. Woirk Unit No. (TRAIS)
N/A

11. Contract or (3rant No.

DTNH22-01-C-11025

12. Sponsoring Agancy Name and Address
U.S. Department of Transportation

National Highway Traffic Safety Admin.
Enforcement

Office of Vehlcle Safety Compllance (NV5-220)
400 7* Street, S.W., Room 8111

Washington, DC 20580

13. Typa of Repert and Perlod
Covered
Final Test Report
July 14, 2004
14. Sponsoring Agency Code
NVS-221

15. Supplomemiary Notas

16. Abstract

Tost fallures ldentified were as follows:

Comphanca tasts were conducted on the subject 2004 Chevrolet Malibu Passenger Car in
accordance with the specifications of the Office of Vehicle Safety Compliance Test
Procedure No. TP-104-08 for the determination of FMV3S 104 compliance.

NONE
17. Kay Words 18. Distribution Statement
Compllanca Testing Copies of this report are avaiiable from
Safety Engineering NHTSA
FMVSS 104 Technical Information Services (T1S)
Room 2336 {NPO-405)
400 7" 5t., S.W.

Washington, DC 20590
Telephane No. (202) 366-4947

18. Security Classif. (of this report} | 21. No. of Pages 22, Price
UNGCLASSIFIED 32
20. Sacurity Claesif. (of this page)
| UNCLASSIFIED
Form DOT F 1700.7 (8-72)




SECTION

TABLE OF CONTENTS

Purpose of Compliance Test
Compllance Test Procedure and Summary of Results
Compllance Teat Data

Test Equipment List

Photographs

5.1 Left Side View of Vehicle

5.2 Right Side View of Vahicle

5.3 3% Fonta! View From Left Side of Vehicle
5.4 % Rear Vlew From Right Side of Vehicle
5.5 Vehicle Certification Label

5.6 Vehicle’s Tire Information Label

5.7 Instrumentation Set-up

5.8 Equipment Set-up

5.8 Wiped Araa Test

5.10 Wiped Area Test Pattern

5.11 Capabllity Test #1 Pre-Coated Windshisld
5.12 Capability Test #1 in Progress

5.13 Capabliity Tast #1 Pattemn

5.14 Capability Test #2 Pre-Coated Windshield
5.15 Capabliity Test #2 In Progress

5.186 Capability Test #2 Pattern

Vahicle Owner's Manual Information

PAGE

28




SECTION 1

PURPOSE OF COMPLIANGE TEST

1.0 PURPOSE OF COMPLIANCE TEST

1.1

1.2

A 2004 Chevrolet Malibu Passenger Car was subjected to Federal Motor Vehicle Safety
Standard (FMVSS} No. 104 testing to determine If the vehicle was In compliance with
the requirements of the standard. All tests wers conducted in accordance with NHTEA,
Office of Vehlcle Safety Compllance (OVSC) Laboratory Procedure, TP-104-08 dated
o8 June 1998 and General Tasting Laboratories, inc. (GTL) Test Procedure, TP-104-
08A dated 4 April 1897.

The test vehicle was a 2004 Chevrolet Malibu Pagssanger Car. Nomenclature
applicable to the test vehicle are:

A_ Vehicle |dentification Number; 1G1ZT52814F 125082
B. NHTSA No.: C40102
C. Manufacturer: GENERAL MOTORS CORFORATION

D. Manufacture Date: 1003
TEST DATE

The test vehicle was subjecied to FMVSS No. 104 testing on July 14, 2004,
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2.1

2.2

2.3
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SECTION 2
COMPLIANCE TEST PROCEDURE AND SUMMARY OF RESULTS
GENERAL

The 2004 Chevrolet Mallbu 4-door passenger car, NHTSA No. C40102 was subjected
to FMVSS No. 104 tests an July 14, 2004. The selected portions of FMVSS No. 104
tasts used were as ampilfied in the following subparagraphs. The test vehicla was
positionad in the test system with three water spray nozzles suspanded in line with the
contar of the longitudinal axls of the windshleld and horizontal lefi/fight center of the
windshleld to pravide an even distribution of spray to the entire windshield. The height
of the nozzles was approximately 22 Inches above the glazing surface.

WIPER FREQUENCY TEST

The wiper fraquency test was parformed with the engine operating and with a minirmum
of 50 cublc Inches per minute of water from the apray nozzles. The wiper frequency
was measured at the low and high wiper speed settings with the engine operating at
idle RPM and 2,000 RPM.

WIPED AREA TEST

Tha test was conducted with the windshield wiper system operating at the high speed
gaiting, engine at [dla RPM and the spray no2zles spraying water at a minimum of 50
cublc inches per minute. The wiper blade wipe pattern was outfined on the glazing
surface and then transferrad to a windshleld pattern. The wiped arsa was determined
for areas A, B and C from the windshield paftem.

CAPABILITY TEST

The windshield glazing surface was coated with a mixture of water and fine grade test
dust. Within 15 seconds following application of the water-dust mixture, the windshleld
wiper and washing system was activated In the high epeed mode for ten complete
cycles. The vehicle's engine was operating at [dis RPM. The cleared areas of the
windzhield were marked on the inside windshield surface. After ten complets cycles the
system was deactivated and the wiped area transferred to a windshleld pattern.

The glazing surface was cleaned and dried. The water dust mixture was re-applied and
the test repeated.

The windshield pattamns were used subssquently to determine the cleared area
percentages.

SUMMARY OF RESULTS

Based on the test performed, the teet vahicle’s windshield wiping and washing system
appoears 1o mest the requirements of FMVSS 104.




3.0

TEST RESULTS
The following data sheats document the results of testing on the 2004 Chevralet

Mallbu.

SECTION 3
COMPLIANCE TEST DATA



SUMMARY OF DATA
FMVSS 104, WINDSHIELD WIPING AND WASHING SYSTEMS

VEH. MOD YR/MAKEMODEL/BODY: 2004 CHEVROLET MALIBU PASSENGER CAR

VEH. NHTSA NO: C40102; VIN: 1G1ZT52814F125082
VEH. BUILD DATE:10/03 _ TEST DATE: _JULY 14, 2004

TEST LABORATORY:GENERAL TESTING LABORATORIES
ORSERVERS: GRANT FARRAND, JIMAMY T FARRAND, JIMMY LATANE

WIPER TYPE: 2 SPEED ELECTRIC WITH DELAY

WASHER TYPE:_ELECTRIC PRESSURE PUMP

WINDSHIELD AREAS: A= 10343 In" B=_7215 In* C=_2380 in?

MANUFACTURER'S WINDSHIELD PATTERN USED: Yes_X_No

ACCESSIBILITY:
{1}  Washer Control Accasalble: Yes X No_
(2)  Wiper Contral Accessible: Yas__ X No_

——

(3) Washer Reservoir Flller Accesshble: Yeos_ X No

DESCRIBE UNUSUAL FEATURES OF WIPING AND WASHING SYSTEMS:

PERFORMANCE:

WIPER FREQUENCY

WIPED AREA

WASHER CAPABILITY

RECORDED BY: DATE: 07/18/04

AFPROVED BY: ;b .




FREQUENCY TEST DATA
EMVSS 104 — WINDSHIELD WIPER SYSTEM

VEH. MOD YR/MAKE/MODEL/BODY: 2004 CHEVROLET MALIBU PASSENGER CAR

VEH. NHTSA NO: C40102; VIN: 1G1Z1526814F125082
VEH. BUILD DATE:10/03 TEST DATE: _JULY 14, 2004
TEST LABORATORY:GENERAL TESTING LABORATORIES
OBSERVERS:_GRANT FARRAND, JIMMY LATANE

Water Hardness:7.0 grains/gafion (12 mex.); Date Certified: 02/23/04
Water Spray Flow Rate:70.7 in®min, {spacified range = 50 to 100 in*min.)
Amblont Air Temp..78 °F (50-100°F); Water Temp.:72 °F {100°F max.}
Manufacturars Recommeanded Engine Idle Speed:850 rpm

RUN 1, MAXIMUM WIPER FREQUENCY TEST:

Fraquency at least 45 cycles/minute regardiess of engine speed:  Yes X No
RUN 2, LOWER WIPER FREQUENCY TEST:

TIME ENGINE SPEED

15" 3 minutes 850 140
{idle £ 50 rpm)
2™ 3 minutes 2000

2000 rpm £ 50 rpm)

AVG. CYCLES/MIN. |
(45 MINIMUM) |

Highest and lower frequency differ by at least 15 cycles/minuts, and lower frexuency is at least
20 cycles/minute regardless of engine speed: Yas _ X No

REMARKS:

RECORDED BY: DATE: 07/14/04

APPRCVED BY:




WIPED AREA TEST DATA
FMVSS 104 — WINDSHIELD WIPER SYSTEM

VEH. MOD YR/MAKE/MODEL/BODY: 2004 CHEVROLET MALIBU PASSENGER CAR

VEH. NHTSA NO: C40102; VIN: 1G1ZT52814F125082
VEH. BUILD DATE:10/03 ; TEST DATE: _JULY 14, 2004

TEST LABORATORY-:GENERAL TESTING LABORATORIES

OBSERVERS:_GRANT FARRAND, JIMMY LATANE

Alr Temperature in tast area = __ 78 °F (specified range of 50 to 100°F)

Alr Velocity at windshleld = 2 mph {spacifisd range of 0 to 1 mph)
Englne speed = __ 850 rpm {manufacturer's recommanded idls £ 50 rpm}
Temperature of water spray = ___ 74 °F (100° F maximum)

Water spray flow rate = __70.7 _ in%/min. (specified range of 50 to 100 in*/min.)

Windshleld wiper frequency = ___ 45 oycles/min. (45 cpm minimum)

TEST RESULTS:
PERCENT WIPED
WINDSHIELD AREA ACTUAL REQUIRED PASS FAIL
A, 92.8% 80% X
B 97.2% 84% X
G 100% 99% X
REMARKS:

DATE: 07/18/04




CAPABILITY TEST DATA
FMVSS 104 — WINDSHIELD WASHER SYSTEM

VEH. MOD YR/MAKE/MODEL/BODY: 2004 CHEVROLET MALIEU PASSENGER CAR
VEH, NHTSA NO: C40102; VIN: 1G1ZT52814F125082

VEH. BUILD DATE:10/03 :  TEST DATE:_JULY 14, 2004

TEST LABORATORY:GENERAL TESTING LABORATORIES
OBSERVERS: GRANT FARRAND, JIMMY LATANE

Air Temperature In test area = __ 80 °F (specified range of 70 to 80°F)
Washer reservolr fluid temperature = __ 75 °F (specified range of 70 to B0°F}
Alr Velocity at windshield = 2 mph (specified range of 0 1o 1 mph)

Engine speed = ___ 850 rpm {manufacturer's recommended Idie + 50 mpm)

Number of windshleld washer nozzles on the vehicle = 2

Windshield washer system activation coordmated with components of the wiper system:
Yes X No_

TEST RESULTS:

AVG REQ'D* PASS

*NOTE FOR REFERENCE ONLY: SAE 942b, revised Jul72, recommends capability to clear
80% of the total waeh area and 90% of the wash area included In AREA G,

REMARKS:

RECORDED BY: DATE: 07/16/04

APPROVED BY:




TABLE 1 - INSTRUMENTATION & EQUIPMENT LIST

SECTION 4

INSTRUMENTATION AND EQUIPMENT LIST

EQUIPMENT DESCRIPTION MODEL/ CAL. DATE NEXT CAL.
SERIAL NO. DATE
TIMER ACCUSPLIT ACT2 07/04 07/05
TEMPERATURE | OMEGA 43P 03/04 03/05
READOUT
TEMPERATURE | OMEGA CTo1 03/04 03/05
RECORDER
SPRAY SYSTEM |GIL N/A BEFORE USE | BEFORE USE
ANEMOMETER HASTINGS RM-1, 48 05/04 05/05
CYCLE COUNTER [GTL GTL BEFORE USE | BEFORE USE
SOFT WATER N/A N/A 02/04 02/05
TACHOMETER MONARCH ACT-3 07/04 07/06
TEST DUST AC GM FINE CALIBRATED | CALIBRATED
DUST BY VENDOR"
EVENT COMPUTER GEO1 BEFORE USE | BEFORE USE
RECORDER

*AC Inspection #503, Batch #1843, Measured with particle size roller analyzer.
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2004 CHEVROLET MALIBY FIGURE 5.1
HHTSA NU. C40102 LEFT SINE VIEW OF VEHIGLE
FMVEE NO. 104




. 2004 CHEVROLET MALIBU FIGURE 5.2
NHTSA NO. L4102 REGHT SIDE VIEW OF VEHICLE

FMYSS NO, 104




2004 CHEVROLET MALIEL FIGURE 5.3
NHTSA NQ. CaD102 Y FRONTAL VIEW FROM LEFT SIDE OF

FIVES NU. 4 VEHICLE




2004 CHEVROLET MALIBL FIGURE B4
MKTSA NO. C40102 3: REAR VIEW FROM RIGHT SIDE OF

FRVES NG, 904 . VEHICLE




2064 CHEVROLET MALIBU FIGURE 5.5
NHTSA NO. C40102 VEHICLE CERTIFICATION ABEL

FMVSS NO. 104




2004 CHEVROLEY MALIBY FIGURE &6
NHTSA NO. Ca0102 VEHICLE TIRE INFORMATION LABEL.

FRVES NG, 104




2004 CHEVROLEY MALIEU FIGURE §.7
MHTSA NO. CAD102 INSTRUMENTATION SET-UIP

FRIVSE NQ, 104




2004 CHEVROLET MALIBU FIGURE 5.8
NHTSA NC. C40102 . FQUIPMENT SET-UP

FMWSS ND. 104




2004 CHEVROLEY MALIBY FIGURE .9
NHTSA NQ. 40302 WIPED AREM TEST

FEIVEES NOL He




2004 CHEVROLET MALIEL
NHTSA NO. G430z
FMVSSE NO, 14

FIGURE &.10
WIFED AREM TEST PATTERN



2004 CHEVROLET MALIBU FIGURE &.11
MHTSA MO, Ca0102 CAPABILITY TEST #1 ~ PRE-COATED

FRMVES NG, 104 WIRDEHIELD




2004 GHEVROLET MALIBU FIGURE 5,12
NHTSA NO. G40102 CAPAHILITY TEST #1 — [N PROGRESS

FEIVES NG, 14




2004 CHEVROLET MALIBY FIGURE 5.43
NHTSA NO. C4D102 | CAPABILITY TEST #1 - PATTERN

FMVES NO, 104




2004 CHEVROLET MALIBU FHSURE .14
MHTSA NO. C40902 CAPABILITY TEST #2 — PRE-COATED

Fya3 N, 4 WINDSHIELD




2004 CHEVROLET MALIBU FIGURE 5.15
NHTSA HO. C40102 CAPABILITY TEST #2 - PATTERN

EMVEE NO, 104




2004 CHEVROLET MALIBL FIGURE 5.18
NHTSA NO. 40102 CAPABILITY TEST #2 - PATTERN

FIAVES NO. 104
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OWNER'S MANUAL INFORMATION




Headlamp High/low-Beam Changer

Ta change the herdliamps from low bearn 1o high beam,
push the tum Sgnatimultifunction lever away from you.

¥Yyhen the high beams

—— are an, & light on the
—— instrurment pang clustar
— also will be an f the
— ignition i in CM.

To change the herdlamps from high baarm 1o Jow beam,
pull the tum signal lever toward youl.

Headlamps On Reminder

If you span the driver's door and turn off the Ignilien while
aving the lamps on, you wil hear a waming chime.

Flagsh-to-Pass Feature

This feature lets you use your high-beam headiamps
momentarly to slgnal a driver in front of you that

you want to pass.

To use i, pull the tum signalimultifunction kever toward
you undgl the high-beam heedlamps come on, than
releass the lever to tum them off.

By B A I T B P BB N B B B B Ea
Windshield Wipers

Lize this lever located on the right side of The steering
whesl to operate the windshield wipers.

{2) (0M): Move the levar to this position to tum off the
windshield wipars.

%4’ {Imammittent): Move the levar i this position B
chooge & delayed wiping cycle. Tum the Irtermithent
acjust band down for a longar delay or up for a shorter
delay. The wiper spaed can only be manually adjusted
when the lever 12 1n this position.

%7 {Speed Senaltlve Wipera}: Move the lever to
this posttion for speed sansithva aperation. YWnen you
select this poeition, tha dalay will changs with your
vehicle's speed. The delay will decrease as you

go fagter and increasa as you go Slower.
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W (Low Spaed): Move the lever up ta ihe first
saifing past intermittan, for steady wiping at low spead.

B (High Speed): Mova the lever up to the sEcond
sefing past Intermittent, for wiping at high speed.

¥ (Mist): Move the lever all the way down 1o this
posltion lor a single wiping cycle. Hold it there urtil the
winckahiald wipers start; then let go. The windshield
wipers will stop after one wips. 1f you want mara wipes,
nald the lever down 1Onoer,

Remember that damaged wipar bladas may prevert
you trom seeing wall enough to drive sately. To avoid
damage, be sure 1o clear ice and snow from the
wiper blades before using them.

If they're frozen to the wingshigtd, carefully loosen o
thaw them, if your blades do bacoms darmaged, get naw
blades or blade ingens.

Haavy snow OT (g Can pvarioad wour wipsr moor.

A circult brezker will shop ihe maotor untl! it couls.
Clear away Snow of (68 1o pravent an pverload.

i the motar gets stuck tum the wipars off, claar away
the snow or koo, and 1hen turn tha wipers back on.

As an added safety faature, if the wipere are on for mona
than thitty geconds, the vehicle's teadiamps will futn

on sutometically. They will tumn oft whan the wipels 6re
tumed off.

windshleld Washer

T wash yaur windshisld, push in the hutton at the and
oi the stalk until the washers begin.

A CAUTION:

in freszinyg weather, &0 not use your washar
untll the windshleld | warmed. Otherwise the
washer fiuid can torm lce on the wirndshleld,
blocking your vision.

When you release the button, the washers will siop,
ot e wipers will continue to wipa for sbout three
cycies and will either elop of will resuma the speed
you were using befors.

Cruise Control

I your vehicla has cruise control, you can rmaintain a
gpend of about 25 mph {40 kinfh} or maote without
kesping your fool on the accelerztor. This can really
help on long trips. Crulsa control does nol work at
speeds below 25 mph (40 km/h}.
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