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10 ODUCTION

Tests were conducted on a 2004 Chevrolet Melibu LS, 4-dr. sedan, manufactured by

General Motors Cotporation, to determine compliance with FMVSS 133 "Passenger Car

Brzke Systems." All tests werc conducted in accordance with the US. D.O.T., NHTSA

Laboratory Pracedure TP 135-00 and/or the corresponding TRC Inc. test procedure that

was submitted to NEITSA for their approval. The test procedure was ¢learly described in
the submitted document and has not been repeated in this report.

o= All stops were performed manually.

- All tests were conducted by TRC Inc. persannel using the following TRC facilities:

7.5-Milg Test Track
Vehicle Maximum Speed
Bumish
Heating Snubs and Hot Performance Stops
Brake Cooling and Recovery Stops

Skid Pad
Cold Effectivencss Stops
High Speed Effectiveness Stops
Stops with Engine Off
- Failed Antilocks
Failed Variable Proportioning Valve (if applicable)
Failed Hydraulic Circuits
Bruke Power Assizt Unit Failures

Brake Slope
Parking Brake

Averape PFC during the test period was 0.94 (Skid Pad) and 0.92 (Test Track) utilizing
the ASTM E1337 w/E1336 tire method.

The test vehicle was ABS equipped. Thercfore, the Whesl Lock Sequence and Adhesion
Utilization Tests were not performed.

This vehicle mat the requirements of FMV S5 135.




DATA SHEET 1 - VEHICLE INFORMATION

Yeaar: 2004
Mir: GENERAL MOTORS CORP.
Maka' CHEVROLET
Model: MALTRU LS
Body Style: 4-DDOR SEDAN
Mfr. Date: 10/03

YIN: 1G1Z2102814F 15002

NHTSA No: C40102

GVWR (Kg): 1915.0

GAWR Frant(Kg): 1021.0

CAWR Rear{Kg): B94.0

¥heelbase {mm): 2692 .4
Odomater: Start:84 MI. End:576 MI.

BUSES ONLY

Ches=is Mfg.: NfA
Serial No.: NfA

No. of Seats: N/A
Manufacture Dafe: N/A

Engine Type: BASOLINE,¥6,FUEL INJECTED,PISTONM.

Displacement: 3.5 LITER
Engine Hspwr: N/A
Idle Speed(rpm}: 84 8232
ransmission Type: AUTO.4-5P.ELECTRON,FWD
No. of Axles: 2

Tire Size: P205/65R15
Tire Type: 925,B450,5TEEL BELTED RADIAL .3
Tire Mfr.: BRIDGESTONE

GVWR Front Press.(kpa): 206.B4
GVHR Rear Presgs.(kpa)}: 206 . 84

BRAKE APPLY SYSTEM

Brake Series: Front:DISC Rear:DISC Power Assi=t Unit:

Brake Actuation
(Hydr . Circuit Split): DIAGONAL
Power Unit: VACUUM
Anti-S5kid unit Mfr: DELFHI
Parking Mechaniem: YES

Type of Parking Unit: AUTOMATIC TRANSHMISSION WITH PARK DETENT.

Mstr Cylinder Dia(mm): 23.85

Per Asat . /Pur Unit w/Backup:
¥arisble Frop. Systen:
Antl-Skid Device:! YES

YES
Prer Unit w/Accumulator: HO
NJ
N

Pedal Ratio: 5.33 : 1

FRONT SYSTEM BRAKE COMPONENT MATERIALS AND CONSTRUCTION:

BRAKE TYPE: DISGC
Drum Construction: N/A

Disc Constructian: THTEGRAL CAST,YENTED RF Orum Shoe Cage Dia {mm): 0.00

Front Brake Dia.(mm): 275.84
Fr Dizc Thickness{mm): 25.93
'Lining Consatructien: Bonded

FRONT BRAKE COMPONENT DIMENSIONS AND CODES:

Inhoard (Leading)

Width(mm): 51 61
Length(mm): 50.02
Thickne=s(mm): 12 b5

lLining Code/Colar: NACNSO1H FF
Hyd. Piston Dia.(mm): 60.15

Material: CAST
LF Drum Shoe Cage Dia.(mm): ©.00

LF Drum Dia. RESET(mm): 0.00
RF Drum Dia. RESET(mm): 0.00

Outhoard (Trailing)

Width(nm): 51.64

Length(mm): 89.97

Thickness{mm): 12.55
Lining Code/Color: NHACHSOIH FF

%] |




DATA SHEET 1 - (CONTINUED)

REAR SYSTEM BRAKE COMPONENT MATERIALS AND CONSTRUCTION:
BRAKE TYPE: OISC _ Material: CAST IRON
Drum Construction: NfA LR Drum Shoe Cage Dia. (mm)}: 0.00
Disc Construction: IN.CAST UNVENT. RE Drum Shee Cage Dia.(mm): 0.00
Lining Conatruction: BONDED LR Drun Dis. RESET(mm): ©€.00
Rear Brake Dia. (nm): 270.13 RE Drum Dia. RESET{mm): 0.0G

Rr Disc Thickness(nm): 14.22

REAR BRAKE COMPONENT DIMENSIONE AND CODES:

Inbeard (Leading) Duthoard (Trailing)
Width{mm): 3%.69 Width (mm): 35.64
Length{mm}: 85 39 Langth [mn): B5.42
Thickness(mnm): B .64 Thicknegs (mm): 8.56
Lining Code/Colar: DOCH 4875FF Lining Cede/Color: DCM 4B75FF

Hyd Piston Dia (mm): 38.0%5

OTHER COMPONENT INFORMATION:

Friction-type Park Brake: FOOT-OPERATED
Mon-Service Srake Type Parking Brake: NOT APPL.

NOTE: If at any time after the test seriea has begun, any brake system part

requires replacement or the hraks system raguires adjustments other than
permitted in burnish and reburnish procedures, discantinue testing and

natify the COTR inmediately.

Techniclan:

Quality Amsurance: %
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VEHICLE: 2004 Chevrolet Maliby LS

NHTSA NO.: C40102

DATE: 04/06/04

3.0 SUMMARY OF TESTING
I Boaotication and Lim® E?T HEEULT:I.“ R ]
M| M Stonet Stop ShorestStop | Shorlest Stop
A Conditon ) 100 | Poguement I - L -
Equiprem RaquUramants Hpeotiad Equpment | 'Venk!s containe spocified aquibment Pame
Vphlcl Maxinum 5 LLVW NA 170.5 kmth avy. NA
| Ewnish gvwn | m 200, B - § krwh wing & 3 0 mpepa MNA
| Wheal | ochn Seapincs wh GVWH m :hﬂo;.jt” | ABE Equippac BA__
| Whes! Lodap Sequance s LLYW ADS Equipped HA__ |
Arthealon Litll aation Wi ASE LLVW w uﬁ :ﬁm | ASS Equipped NA
Adtssian Lt zation wi AES GvWR apacifing varie ABS Equippad NA |
| Cold Fiacivenses avwn 100 -] 500 il E 721 456 Pass |
High Epond Efigidivaribes cvwh | 1984 | 85 500 -wma » 485.1 280 Fam |
| Stope vith Enoa Of GVWH 100 L] 600 n B 4578 459 Fam |
| Coid Effegivencen LLVW 100 86 50 i 3 4762 463 .
| High Spesd Eflectivencey LLVWY 184 | &6 500 mpd.deppne, 1200 3 & ARG A E38 Pase |
Fuiler) anbiord LLYW 100 [ H:- 5 35 B4.1
Falad Vibg LLvw 100 =] 500 110 | 4] NA HA MA
| Fadag Hyekaylic Cirult #1 LLYW 100 [ 500 188 B Ap2E .1 Paes |
Fabed Hyermulio Ciroutt #2 LLVW 0o | as | soo 188 5 480.5 b Pasa |
Fabed Hydraullc Ciroult #t gvwn | 100 85 500 163 5 487.5 67.3 Poea |
Frbod Hydreulic Girout #2 VR 100 o 500 | 1 5 447.8 [k ) Puca |
Pkl Ariticok SVWER 1 | a5 £00 BE g 1] B20 Py |
| Faled Propostioning Valve CIW 100 85 500 19 5 NA NA NA
Powar Braks Unk Falure Gvwr 100 as 500 188 5 107 Pasy |
| Puskirg) Briks - Uphll EVWR - - 00 Hoid o 5 rin, 7 I 4915 Yas-Hoids Pais_|
ks = Dowrihll _Gvg - - A0 Hold for 5 min.? NA 8.4 Yowg Higi Pasy |
Heating Sruba GYWE 12060 | Na MA 16 Sube- 3.0mpepe | 6 3 Vis. AV NA A
| Hot Perdonnayce gtop #1 GVWR 100 &5 ﬁgtﬂ 747 8 3817 (F79.5) | 481 m_I
| Het Pariormance itop $2 SvivR 100 &5 300 & ] 481 50.8 Pooe |
Braks Cocling VWA L] NA MA 4 Stopa - 5.0 mpane § J0Vig Ay NA NA
Fisovary Paconmancs Siop #1 WA 109 -] !.*l:: m&:ﬁ:o.u:pl [ 4140 {203.4) | 4aB Past
Fecovery Pedormance Slop a2 | QvwR 100 as o 5.9 melers 5 5105129 | AT
Final ke | Chack components for detachmarnt, frechrs or wbrcanes. Ko datachmants ar frectures-ronmed appesy S0 | Pase |
mmﬂ:mmimm me?m%mﬂmmmm mﬁmmmwmm P
—

"Miote: Th Ehortazt fiop Mnkmaum Prcal Fors reprecars e mir Tl 1 valLa reUIred 1 $HoM08 s dats RoquIion s Fooriing mode.




DATA SHEET 3 - VERICLE WEIGHT

VEHIGLE . 2004 CHEVROLET MALIRI LS NHTSA No . C40102 Date: G3709/704
Tire Pressure(cold): Frent (kpa) 207 Rear (kpa) &07
Odometer: Start Bo MI. End 576 MI.

Scale{s) Used: TRC Tolado Scales

HOTE: GYWR, LLVW and axle weights to be measured within 40X and -1X.

GYWR/GAWR INFORMATION UNLDADED YEHICLE WEIGHT(UVW)
(From ¥eh. Certification Label)
GVWR(Kg): 1915 L Frent(Kg): 454 L Rear(Kg): 294
CAWR Front(Kg): 1021 R Front{Kg): 468 R Rear({Kg): 263
GAWR Rear{Kg): 894 T Front{Kg): 922 T Rear(Kg): 557

Total UVH{Kg): 1479

TARGET LIGHT LOADED WEIGHT[LLVW): ACTUAL LIGHT LOADED WEIGHT{LLYW):

NOTE i: LLVW = UVR+1EBl. 4Xg
WOTE 2; Reight diatributed in front papaenger sesal arem.
NOTE 3- Neither azle load at LLVK lapp than =t U¥A; bzllast aa required.

L Front{Kg): 487 L Rear(Kg):@ 342 L Front(Kg): 500 L Rear(Kg}: 343
R Front(Kg): 516 R Rear(Kg): 306 R Front{Kg): 512 R Rear{Kg): 306
T Frent(Kg): 1012 T Rear(Kg): 649 T Front(Kg): 1012 T Rear(Kg): 649
Total LLYW(Kg): 1661 Total Actual Test LLVW(Kg): 1661 .

Load: Driver/Observer 73{Kg) + Inatru.41{Eg)} + Ballwst SB{Eg) = 181{%g3

FULLY LDADED TEST WEIGHT {(ACTUAL GVKR)

NOTE 1: Vehicls lomded o azle loads proportional tw GAWRE shown previoualy.

HOTE 2 But no axle weight to ke lese than st LLYR.

NOTE 3: If weight on any azle st LLYH eaceeds th= mxle's praportional share
of the GVWR, the load required to reach GVWR 1a pluced so that the waight
on that axle remaine the meme esm at LLVW.

L Front(Kg): 503 L Rear(Kg): 462

R Front(Kg): 518 R Rear(Kg): 430
T Front(Kg): 1021 T Rear(Kg): B92

Total Fully Loaded GYWR(Kg): 1913

Load! Driver/Observer 73{Kg) + Inetru. 41{Kg} + Ballast J0(Eg)= 4330 ka)

Date: _ﬁ'fl‘"w' 2¥

Taechnician:

Quality Assurance:




DATA SHEET 4 - EQUIPMENT REQUIREMENTS (S5) |

SERVICE BRAKE SYSTEM (S5 1)

Yahiclae aguipped mith a service brake system acting on all whesls? YES
Wear Adjustment {53.1.1)
Service Prakes are compenastsd for wear hy mefns of a gystam
of automatic adjustment? YES
Descriha: DISC-AUTOMATIC CLEARANCE TAKE-UP,
Wear Status {55.1.2):
Wear status of ssrvice brakes is indicated by:
(4) Acoustic pr optical device? YES
Damcribe: METAL TAR EMITS HIGH FREQUENCY SOQUEAL WHEN WOEN .
{B) ¥izual check cutzide or under vehicle? YES
Describe: FRIMTSHEAR:LOOK THROUGH CALTIPER.
PARKING BRAKE SYSTEM (S5 2)
¥ehicla sguipped with & parking brake system of a friction type
with sclely mechanical means to retain engagement : ¥YES
CONTROLS (S85.3)
{A) Service brakes activated by means of 2 foot control? YES
{B) Parking brake conirol is independent of the =service
brake contral? YES
{G) Parking brake control is hand or foot operated? YES
{D) ABS, if equipped, cannot be manually di=zbled? YES
DATA IMDICATES CIMPLIANCE: YES

COMMENTS : NOME .

Tester/Technician:

Chualify Aagurznce:




DATA SHEET 5 - VEHICLE MAX SPEED

VEHICLE : 2004 CHEVROLET MALISU LS NHTSA No. C40102 Date: 03/09/04
Amhient Temperature: 34 .C0°F Wind Velocity: 2.00[MPH)
Road PFC: . 93 Wind Direction: B5°

Ddometer: Start 107{mi} End 122(mi)

TEST WEIGHT: Total (Kg): 16561 Front (Kg): 1012 Rear (Kg): 649

ESTABLISH VEHICLE MAXIMUM SPEED

VEHICLE LOAD: LLVW IBT: NfA
GEAR: Drive DECEL RATE: N/fA

PEDAL FORCE: N/A WHEEL LOCKUP: NfA
TEST SPEFED: Maximum attainable irom INTERYAL: KfA

s standing start in 3.2 km.

1. Ballsat Vehicle to LLVW

5. Aceslaerate at a maxioun rate from a standing start
for a1 distance of 3.2 kon o a level surface.

3. Repeat in oppanite direction.

4. Ewcord spesd attained ip esch dirsction and use the
average of the twd runs.

MWAX SPEED (km/h) Time
DIRECTION 0 - 100 KPH
VFigunl Recorded (eoondn)
Run Wo. 1 South " 170.%%m/h 170.5 11.54
Run Ho. 2 Narth 170.%kn/h 170.5 2.4

AVERAGE = 170.5 km/h

COMMENTS : INV DATA, Section 0001, 03/i0f04, 0%:03:40

Tester/Technlcian:

Quality Assurancs; 4%
WERSTER
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VEHICLE: 2004 Chevrolet Malibu LS

DATA SHEET 30 {Part 1 of 5)
8.0 Test Completion Inepectlion (7.17)

NHTSA NO.: 40102 DATE: 03/30/04
System Integrity (55.8)

Each vehicle shall mest the complate performance requirements of this standard without:

{a) Detachmant or fracture of any compenent aof the
shoes or disc pad facings, other than

braking system such as brake springs and brake
minor cracke, that do nat impalr attachment of the friction facings.

All machanical companents of the braking systam shall be Intact and functional. Friction facing tearout
{complete dstachment of lining) shall not exceed 10 parcent of the lining on any single fictional slemant.
{b) Any visible brake fluld or kibricant on the friction su riace of the brake or leakage at the master cylinder

or brake power unlt ressrvolr cover, seal,_and fillar openings.

Friction Material Conditlon: Fricilon Material Condition:
Primaryfinner Sacondary/Outer
LF Nnnnm “LF Nommal Appaarance & Color |
I~ RF | Normal Appearance & Colar AF | Normal Appearance & Color
LA Normal Appearance & Color LF Normal Appearance & Golor
RA_ | Normal Appearance & Color RR | Normal Appearance & Color
Drum {;r Rotor) Conditlon: Brakes Fl-uldn.uhrTmm Inﬂ:'ln Bnlu:: l
" LF_ [Normal Appearance & Color LF None
RF | Normal Appearance & Color RF |None
LA | Nonmal Appearance & Color IR [{None
RA | Normal Appearance & Color AR |None
Hydraulle-t:umpan-nt Condition: Mechanical Component Condltion:
LF | Good BrivPedal | Good
AF Good Power B0k | Good
| LR Good Stopflamp | Good
RA Good Lnkage |Good
| WCy | Good Other | NA
]
COMPLIANCE: Yes X No____

Commenis: None.

Tachniclan:_K, Easterday




DATA SHEET 30 (Part 2 of 5)
TEST COMPLETION INSPECTION (S7.17)

VEHICLE: 2004 Chevrglet Malibu LS; NHTSA NO.: C40102; GVWR: 1914 kg
MASTER CYLINDER RESERVOIR: -
DATE 03720 Rsguiremanis Pena | Fam ]
Hessrvolr Comparimants (B54.1)
T Dova mamter oyinder heve & 1E8BNVH " Tan | Fosier cyWier ohal haw B resenci | X -
compartment for sach brake subsywiem? compartment for sach aubayston.
Mo
() Dooe 1053 of T In onk compariment result | Yoe oo of Nud from one comparmant shall | X !
In vomplate loss. from anather comparimant? pot couss canglete loes from another
| oomnpa et
.7
—————————————— - e —————
| Roservair Capacity (85.4.2)
T 10 roqTearTE (1] Of 1, G WHsL - -
|[1]mendmmwmm mwmmwmm:
Subaystem 1 Each compartment el heve o | NA MA
Subayatem reservolr capaciy minimum capacty squivalent ta the fukd
dieplacomot  meuling when al  whea
oylinders of onlipar platons xardcad by that
entirasarvall moves
Iram 2 new lining, fully retnscted postian to
a fully wom, properly adjustod, fully appliad
posRian.
{Uss Dxta Shast 31 antl Appandx 1A)
Subeyatem 1
Auld displscad from new 1 wom lining
" Eubsystem 2 NA NA
Suberystem remervolr crpacity
Subaystam 2

Fluld diaplacad frem new o wom lining

— i e
2] For morvolra uﬂldruupuﬂmdhm’ihnmm:mntMnrmum -

Totel rminknum capecity o1 the entlre musbar Hhal have fotal minmum capecky for entia | X ]
Y nylindor reservoir {inciucies Indwidusl 458 | rsmeeir for displacamant reeulting from al
compartmnant FEeHrs) mi albeyntan  whoel cofinders of calps/
mﬂuummﬁmmwlnhgmuim
aondiian as above.

Fiuk dlepiaced irom naw 10 wom linings
(ALL linings) .
1783

“alum calculated fm Data Sheet 31 mr

ﬂ
Comments: None
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DATA SHEET 30 (Part 3 of 5)
TEST COMPLETION INSPECTION (57.18)

VEHIGLE: 2004 Cheviglet Malbu LS: NHTSA NO.: C40102; GVWR: 1914 kg
MASTER CYLINDER RESERVOIR:

== N i il

#
Immmpmmmqmz; T Gomemion TisGeryo SURRY - CONBrued FOIm MEvIuE page]

#_ _ #—
Fiid displsoed by three strokes of mester 25mi individunl parilal comparimants of resarvoir

oyfindas plston for Pimary {Subaystem Ko. 1) phal wech have & minimum of fhuid equal
o at loast the volume dhplacad by ha
rmaptar  gyiinder pision  Bervicing  tha
subsystem curing & Pl gicke of the
piston.

HOTE: Procodurs usea thrse sirokos D
WALTE KN SoCUATE Msssrrnon.

L Rur ceplaced by three eirmkes of master 23 i
E‘Jnﬂu‘pﬁbﬂhrﬁmﬂm{mwm
FIod dispiaced per siroke, Primary Eam
§ Fiuid dspiaced per sioie, Sopcndary 7ml
Fiukd avafable in parial oampariment sim X
Sureyatam MNa. 1
Pk svafabie In partil comparimen —Be2ml | X 1
l#— _ _ _
Brakm Power Unit Reservolr (B5.4.1)

__ __ _ — S
voume displaced In charging aystam piaton or Shal| have & capackty at last equal ta Tl | NA |
gooumulehor to normil aparting Aresaure Hus diaplscamant required o charge tha
whoal ovlinder of oaliper pleton deplucemenTt. mnpumlonamwnumh:nwnd

apemting precoure s deplacomant what

wiwsl cylinders of calipar pigtons move

fram new lining 10 full worn condiion as
Fesarvolr Labeling {55.4.3)

S

'EXact 0apry af reseTvalr label: Tabel shak raatt "Wami, Coaner Gap | X
On mastar ayinder resarvolr cap: WARNING, o removing: uss only ™ flukd from a

soalud contaioer.
USE ONLY GOT 3 BRAKE FLUID FROM A = Flukd type epeciied In 49 CFR 471118
Meaaurs letter holght 22mm | Lattom shal Da at \sast 3.2 mmy 0,1258° x

high
Doscrioe Wbel atiachmant method and Lotiodng uhall b pamancrdly affixed, | X
KoCEHG. ongrevad or embossed and located B0 B3
Embegacd op th left aide of the masi io b viskie by drect view skher an ot
vindor maeral, within 100 mm/3.84 inches of the hmke

il resorvolr ke pug or cap.

|
[ Does tha lettering nontrast wih ihe Yoo | N jbel b not engaved or amboesed, | NA

backgrownd? lnttors shwll b of n color that comnsis with

thia background

»
_ L __ J

Cn:rmants: None
Technician: K. Eggtorday




DATA SHEET 30 (Part 4 of 5)
TEST COMPLETION INSPECTION (S7.18)

VEHICLE: 2004 C lat Malj

msmmwmwmn} {Bulb and ayatemn chack}

NHTSA NO.: C40102;

DATE: 03/26/04

2004 Cheyrolet Malibu LS
BRAKE SYSTEM WARNING INDICATOR (S5.5 _
CONDITION m REUAFELIFNTS

FRIL

— _ A
MA mﬂﬂhhmmlnmrm.ﬁ
Yoo Automali sctivalion whan Ignition Swich i
ONRALUNT *»n" whan sngine not running. or Ignition
batwaen "on™ and “slrt” B b manufaohrar
chock poattion- OR -singla manual action
by ririver
mumllwmmnummm No
|
Brake check desorption 'n cwnal's manualt? Yos MEnuimchare: ahall expiain the brake oheck
funcion tost prooedura In e owners
manusk
Braka System Wisning Indicator ACTIVATION {S55.1) DURATION (65.5.4) FUNGCTION (83.5.4)
|
— e
COMDITION Light REQUARRMENT FANL
oN?
——
A I evort of hycrauik: leak | Wihen onftlon (SmI) swich i3 ON, temp
(1) On or bekwe apposranca of pregeure mast ight whenevar {A), (B), iC), or (D) |
Y difteramial of 218 pel (spit syntem) oooure. In scdition, ¥ sarvioa brake system
i not 2 aplk mystern, audble waring must
b asthmisd when wey condibon in (A}
mdate. Vil waming indicator for non-
aoilt sywiorna must be Sashing.
| |
12) T any raservolr falis bolow ofther “aata” Yo
kel Or 85% of  whichover i greatod,
[3) On.of bofora supply presdure to brake MA
wnit fais o 5O _
B. Bnctrica funotonal Tallure In an antfiock of | Yea
wriabla brake proportioning sywiam.
G. Applicaion of the parddng brake- Yea
D. Braks Ining wear-out it opfionl wamning HA
Bust hive Audiibie slarm if pot spli pyatem MA
and & condtion I (o) above axiote?
If condion [A) (2] above docs rat axet, fhen | NA
fuid naoorvolr must bo transparem for flukd
chock wihout the nasd for ressrir to be
opaned? [55.4.4)
Indicator lampé remain sctheled nu long as | Yea
onndiion exdsty - Ignition "™, and engine on
aroit? (85.5.9 DURATION)}
Vsl waming — cordinuous ar Asahing? Yen-Contt.
Aundibie wa —aoxiinuous or flashi MA

Comments: None.
Techniclan: K, _Easterday




DATA SHEET 30 (Part 5 of &)
TEST COMPLETION INSPECTION (S7.18)

VEHICLE: 2004 Chevrolet Malibu LS;  NHTSA NO.: C40102;
BRAKE SYSTEM WARNING INDICATOR LABELING (35.5.5)

DATE: 93/26/04

COMDITION AND REQUIREMENT

Ao yiaual indicatons legibls o diver in daylight and nightiime
conditions when sothartad ?

e
ANGWER

HOTE: Standerd recuires thet
the InWar o be YRR

FAIL J

Y&

Ard ndicaior woma 1.2 mm (125 high minkrum?
Reccril Haight "Bmks” - 3.2 mm; "ABS" -2 owm,

Yau

F__
Yisual indicator wonds and mmmmmu.nm
whioh s rod. Recard color_Lattars —rmi. Lane - Biank

You

o I L

__#
ll‘spltthm.nm“hmmhm? IF yau, does i way the
word "Brake?

You

7 st split Syatems, 15 therw a sepanate indioator fur loes of fluld of
fiuid prossure? Doos this indicator say "Stop-Brake Falure™ Are
the Iatters block and not less than 6.4 mm (257 In height?
Facord leber

[ haight e PA

I separate Indicator for

1. Low brake fukl par 56.5.1(a)1), doss indicator say “Brake

Auld™? NOTE: not required for minaral ofl system

RAecond wording____HA

2. Qroas pressuv loas per 95.5.1(r)(2), dooa Inicaiey

86y “Brake Prassure™?

Racord wonding —NA

.3 Elacirical ficticnal falure in antinck < variabla praporianing
parsﬁ.ﬁ.ﬂh].hﬂnwmmmmm

one of which I yullow? Record colory_ Lons — Biacl, Latters —

Amber or yellcw

Dows indicaicr way "Amtiock® or "ABS" or “Brake Proportioning™
Record wording._"ABS" wilhio eyl o
4. Parking brake per 55.5.1{c}, doce Inuli2t0T DAy “Park” of
*Parking Braka"?

Pscord wording MA,

5. Beiaka Ining waar-out par 55.5.1(c), does Indiostnr a4y "Hrake
Waear?

Anoord word ing NA

5. For any other lunciicon? If ymi,

Recordg MNA,

WA

Yoz

Yax
NA

Comments: None.
Techniclan: K. Easterday
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DATA SHEET 31 (Part 1 of 2)
CALCULATION OF MINIMUM RESERVOIR YOLUME REQUIREMENTS

VEHICLE: 2004 Mlﬂ Mg]hu ﬁ: NHTSA NO.: C40 DATE: 3/04
BRAKE LINING
L _ - i
THICKMERS
MR LN TO AILLY
LOCATION | TYPE DESCRIPTION THICXNESS WORN (1) rm”
Lt Front Derum L&acing Prtest 1286 mm ] 0.84
Primary Pogi Teat 17,99 mm
nboard X A 066 mm
| Disc X Traling Prowst 1256 mm | D.04
Sascndary Pogt Tost 11,08 mm
| Outhoamd X A 0.68 mm
THING CLEARANGE: | Clrmetriosl (2); WA | mboas —0.15mm | Oulboard —0.15 mm
I"WHEEL GYLINDER DIAVETER [3) NA GALIPET. PISTON DIAMETER (3): 6C.15 mm
~STiGE CAGE DIAMETER (4} A ; CENTER POINT OF BRAKE ASSY TO CENTER FOINT OF W.G. VA
Right Flowr Drum Leading Protest  B.o4mm | 153
[~ Frimary Pout Toat 5.3 mm |
| Inboard X A 021 mm
Disc X Traling Fretost O056mm | 153
| Saaondary PoatTest  B.10 mm
1
Outhoard X A 045 mm
LINNG CLEARANGE: | Diametrosl (2 — A | Inboard - 0.16 mm Ouribaard — 0.15 mm
"WHEEL CYLINDEH DIAMELER (3): NA GALIPER PISTON DIAMETER (3% 96.05 mm
"SHOE CAGE DIAMETER {4); /A CENTER POINT OF BAAKE ABSY TD CENTER PT. OF W.G.. oA |
CIRCUIT TF-X LR AF AR-X
CONSISTS OF: _ _
I GRCUIT 52 F R-¥ BF-X AR
CONSISTS OF:
[1] MFAE. AECOMMENCATIONS — 0.84 mm front, 1,53 1em rear.
REAR - TOP OF RIVET HEADS — NJA_
FRONT - 1/32 INCH — WA, MFRS. DATA — WA,
[2) OFAJW BRAKES, MEASURED AT HORIZONTAL CENTEALINE: N'A
(7} MFRS. DATA: Frt.: 80.33 mm; Roar: 38,0 mm.
() RESET POSITION: NA,

Comments: Marufacturer's new Rning thickness: Frt. - 12,83 mm; Rears — 8.79 mm.
Technician:;_K. Easterday

cll




DATA SHEET 31 - SECTION CONTINUED (Part 2 of 2)
Vehicla: 2004 Chevrolet Malipu LS, NHTSA No.: C40102; Date: 04/13/04

Procadure and Exampls for Determining Master Cylinder Volume Requiremant

The pracedure followed for determining the minimum velume requirements i outlined
In the example shown below. The required data |a taken from the pravious page.

DISC BRAKES
Veolume Required, V, = (Ab + b + Ay + to) X [z (DF))/4, where —

V.= Volume required per wheel
At=  Change in thickness (average}
= Inboard

o= Outboard

D= Caliper eylinder diamater

c= Average clearance

Using the above equations, the voluma requirements for Subsystam No. 1 (LF, RR) and
Subeystern No. 2 {RF, LA) were calculated utilizing measurad and manufacturer’s provided data to
creats the greatesy displacermnent, as shown below:

Disc Brake: Vi = (Al +to+ Ao+t X xD®
{Front} 4
Ay = 11.B9mm
My = 11.88mm
fig + toe = 0.30 mm
D = 8033mm
V, = (11.89 +0.15 + 11.89 + 0.15) £ (60.33)°
4
= 24.08 (2858.62)
= 68835.6 mm’ =68.8 mi
Disc Brakg: Vi = {At+1te+ Al +te) x zD?
(Rear) 4
Al = 8.79mm
Aty = 8.79mm
tio + 1o = 0.30mm
D = 3805mm
vV, =

(8.79 + 0.15 + 8.79 + 0.15) x {38.06) *
4

= 17.88(1137.1)
= 20331.4 mm®=20.3 ml

For System 1 (LF, RR)
V), = 68835.6 mm® + 20331.4 mm?
Vi = 98187.0 mm? = (88.2 ml)
For Syatem 2 (AF, LR)
\f.g = vﬂ
Vi = 98167.0 mm? = (8.2 ml)

TOTAL VOLUME REQUIRED = Vi = Vi + Viz = 178344.0 mm® = 178.3 mI*
32




SECTION 6.0
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7.0 INSTRUMENT CALIBRATION (12 MONTH MAXIMUM INTERVAL)

VEHICLE: lbulS: NHTSA NO. £40102: DATE: 03/30/04
IRETRUMENT SEFIAL WUMBER CALIBAATION DATE MEXT CALIBRATION
Data Acquitition System - Link DAS 2030 | 975016 102308 10,2304
'‘Computsr — Dell Latitude/Link Engrg. TRC-43207 Not Applicablg Not Applicable
Software - Link Engrg, Rev Dala I~ TRC Progpr. NA NA
LF Torque Wheel Mot LHilized
AF Torque Whge! Not Utlized
LR Torque Wheel Not Utlized
'RR Torqua Wheel Not Litlized
Stopwatch — Accuspiit SW 5103 0406703 04/08/04
Tire Pressure Gauge — Ashcroft AG{5 1172503 1172504
Voliege Muimeter — Dana 4304) M-108633 11/25/03 11/26/04
Pedal Force Transducer — Sensor Ceval. LC-168755 Each Tegt Each Tasat
Asst. Pipe-Handle Steel Wolghts - Ohats | LB-0002 051203 05/12704
IFark Braks Force Tranaducer — (merface 41721 Each Tast Each Tast
LF Hydraulic Prasaure Transcucer Not Lhilized
[AF Hydraulic Preasure Transducer Not Utlized
LR Hydraulic Preasure Transducer Not Utlized
JFR Fydrawic Pressure Transducer Not Utilzed
Accolerometsr - Setra (+ or — 15 ) 1414 A-1055763 Each Test Each Test
[Fitth Wheol — ADAT DSR-08 Fadar 140.0118 Each Teat Each Test
Wind Velocity/Diract. — Devis Mooal 5310 | WXB30B193A 001503 0o/15/04
Ambient Temp. Gage — Davis Model 6320 | WXB308183A 04/15/03 09/15/04
.ﬁr';kn_Thannmnupla - Temprel/Link To2-0B-24K Ea. Test wiLink Ea_ Teat w/Link
RF Brake Thermocouple - TemprotLink | T152-08-24K Ea. TestwiLink Ea. Test wiLink
LR Brake Themocouple - TemprajLink TE2-0B-24K En. Teat wiLInk Ea. Teat wiLink
AR Brake Themocoupla - TempralLink | T52-0B8-24K Ea. Tost wiLink Ea. Test wiLink
Lock-up Detsction System “THG Propr. Each Test Each Test
Vohicle Welght — ToledoyMattiar 7561AD4011 01728704 04/20i04

; SN %
i
QUALITY ASSURANCE y

7

52




DALY CALIBRATIONS (1 of 3

Vehicle: 2004 Chevrolet Malibu LS

NHTSA No.: C40102

Deacalaration Cafbraticn Data for Unit 4354
Daslned full scale value Is: 951 miss
Alowad deviation is: + or - 0.15 mia/s

Acoolerometer Laval to zero, then i to

full moale

Light beam  Drive from 0 % 100 to O km/iy

distance sensor  on e measured kilomedsr

—a—

“Date" "Tima" Zero Cal
"stp” "aip" "Dacel’ | "Decal
52004 14: 2747 .02 g.82 |PRE-TEST CAL

M 2004 B:48:39 0.0 B’

a3 1/2004 82700 006 272

S12/2004 133741 H.12 2.74

3H 252004 15:35:48] -0.05 9.86

352004 9:185:34 4.0 B.I7T

M 9/2004 B:34:1% Q.ca 8.77

He2004 16:48-24 0.00 2.8

Q222004 13:08:37 =0.03 9.81

aperpodl  15:11:42] -0.05 B.75

2004 10:05:24. 0.0:0 9.80

SRR004 11:3451 .06 o84

Q282004 115935 -002 - 8.83 |POST-TEST CAL

Pre-Teat | naarity Chaok 03/04/D4
Aniual {n'l."al'n}lFI:en. !m."ah]
|90 0.0
a.0 3.0
|8 g.1
9.8 2.8
Post-Test Linearity Check a2
[Actus] (méa/s} o {mva/a)
0.0 0.0
a.0 3.0
IB1 8.1
[a.B 9.8
Distance Calbration Deta for Unlt 4354
Deslred full scala valus la: 1000 m
Alowed deviatian 13: 3 m

"Duts” *Thama" | Digtance lor
"sip" ‘ap"  |1000 matars

1 0e004 R;38:40 gea.7 PRE-TEST CAL

3 12004 BA5:E2]  1003.8
2004 15:42:69] 1003.6

ar 22004 15:40:16] 1003.4

31572004 B8;15:32] 10004

1 Sf2004 22748 pes.5

aMS/P004| 155728 1047

seamotd|  13:20:18) 10013

A2SIP004 1%:18:35| 10C0.7
azszo0d]  101es4] 10012

groaeood]  11:3844] 102 |[POST-TEST CAL,




OALY CALEBRATIONS CONTINUED (2 of 3)

VEHIGLE: 2004 Cheivrolet Makbu LS

~ NHT2A No.: G40102

Whaeal Tachomats: Calbrations for Unit 4354

Wheel tachometer calbrations: all wheal shauld be 15 km/h _
Dars- | "Time* | Zam | @15kmh| Zem | @1Gwmm] Zom | & 15amh] Zero |61 Ekmh
i LF 3 AF LR A RA | _RR
Whee! lock Whie ata E‘Lm 248:15] 0.1 7|00 ¥ 164 00| 160
detecir  starcitll, [G3A 15 -0 161] 0.0 158] O 158 ¢.0 6.7
cheack zome [GE52004]  &12 0.0 182 00 167 0. 150 o0 144
Drive vehicls|D3A 92004 &1125] 0.0 =0 oo 165 00 205 00 171
a aporex. | 0A1SE2004] 16:40: 0.0 -7 84| 249 =] 0.0 (C¥)
16 knwh and [ 032272004 | 12:07:48] 0.1 178 0.0 18.4] 0.1 188 2.4 20.2
engage zer) | DVZ2/2004] 15:1 | 7.4 0.0 182 GO 00] 276
spaed swhoh | a/2a2004] 1C1E1 00 15.8] 00 182 00 20.0] 03] 2]
forsach | 2e00d| T1:E%G2[ 00|  171] 0.0 183 O P02 00 204
whosl

Whnndrhwmrﬁkrrﬂhrmdhmumnmmamﬂmhdnﬂmmh.duwlfmrmtm
indioators: alights: X Yea, _____ No.

Senvicabric  Driver
predal sffort  enganes a

Padal Force Meter Calioration for Unit 4354

Target chunt callbration b 588 N
Desgired recorded valus bs: 388 N
Deaired recorded calioration vakue 1: 500 N
Allowied dewiation lac 6.5 N
*Daio* Time® | Zem | Cal Val
Faorce| Forow Ib
’% TazB0|_0J] 4881
[ Sitieond|  BASABY 04
12004 Boen| 0.4 3886

Post-Tast Lin

2

Chack - 032304

POST-TEST CAL




DALY CALIBRATIONS GONTINUED (3 of 3)

VEHICLE: 2004 Chevrolet Malibu LS

Light bearn  Drive wehicle

gpoed sansor  at a steady
100 k/h

through a
kRomeier.

Dymamic Spead Callbration for Unit 4354

Daslrad speed valus ls: 100 kmh
Allowad deviabon le: 1.8 km/n

Dagired time valus w: 36 secands
Allowed deviation is: + or - 0.6 seconds

*Date" Time" | "Opeed'| Tima"
5 km/ 580

an B:a9:05] 1007 a5.96
“aA172004] 8:44:01] 1004 38.30
5/12/2004] 13:40:50| 1006 | 3612
aND/2004| 16:30:00] 90.8 | 96.40 |
a15/2004]  9:10:56] 100.3 3525
afig/e004|  6:10:08] 100.8 35.75
gHof2004| 15:51:53F 1003 MN/A
222004 10:27:08] 100.7 38.43
—a222004] 15:16:13]  101.1 36.08
aoen04| 10:17.49, 1000 | 88.12
apaonnd| 11:36:50] 100.6 a6.15

N‘I-I'I'SAN&-E*I;NEE :

PRE-TEST CAL

POST-TEST CAL




APPENDIX A

Copy of Manufacturer's Sticker
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APPENDIX B

Discussion on Data




DISCUSSION ON DATA

for Brake C ts
4 - 4 Wheel G - Groan DL - Deceleration (State FPSES)
X - Skid 5Q - Squeal PE - Pedal on Floor
L - Left SQK - Squeak SCP - ShocScrape
R - Right PO - Pinchout RB - Rubber Banding
R - Rear P - Full 0 - Oder
F - Front R - Shudder NOX - NoSkid
B - BHoth M - Momentary

INT or INIT - Initiel Part of Stop
MID - Middle of Stop
END - End of Stop

All stops were made manually.
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APPENDIX C

Contractor's Cormments
Procedure Modifications
and
Test Facility




Comments for vehicle C40102.

For all recoxded decelerations:

The recorded average deceleration values for the tesis are glightly lower than that which is
required or targeted for ceriain test sections, However, in all cases and in reality, the driver
maintained the correct Tequired/target deceleration values for the majority of time for each of
thosc stops. The recorded deceleration is ncquimdfmmmﬂmumtﬂmaenriaebrakepedalis
moved until the vehicle reaches Zero speect Therefore, the time needed to achieve the target
deceleration (rise ﬁmc)mdmuﬁmeﬂlemﬁchguesfmmﬂmtargﬂtdmnlﬂﬂﬁonmm(ﬁﬂ
time) is included in the average deceleration calculation, The rise and fall Gmes were added to
the entire length of the stops. Hence the recorded average deceleration values were generally and
slightly less than the required/tarpet deceleration values.

For Data Sheets 20 & 21 — Hydranlic Circuit Failure #1 and #2 at GVWR:
Due to the difficult accessibility and resultant cormplexity of accessing the master cylinder autput
ports, thesc two lest sequeTees were performed in reverse crder, #21 first, #20 second.

Immediately after Anti-Lock Failure (Data Shect 16) the driver noticed that the test vehicle ran
very rough and would not accelerate. Contacted the Standand’s Technical Engineer and was
instructed to trailer the vehicle to the local Chevrolet dealership. The dealership found that &
conmector near the left front of the vehicle had slightly separated. The connector was “pushed™
back together and the vehicle was restored to normal operation, The normal test sequence: was

continned without Turthex issues.

On March 19, 2004, afier the vehicle was repaired by a local dealership, the instrumentation’s
speed/distance gain value changed This change was placed into the speed and distance
sequisitions channels, but was not inserted into the whesl lock channels. Therefore, the wheel
tach outputs were somewhat higher that the original calibration. These valuss arc reflected in the
wheel tach calibration page. This did not affect the outcome of the test or the vehicle compliance
with the test.
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7.5-MILE TEST TRACK
The 7.5-mile test track encloses a 1,600-acre area, one mile wide and 3.5 miles long.

Thetrackhasaduwnwmdgmle.nmhmmuth.ufﬂﬂﬂpmtmtmdacmssalupeinﬂm
straightawaye of 3/16 inch per foot. The 1.88-mile long straight-aways flow into transition areas
2300 fect in length and then into 5,275-foot long curves with a constant radius of 2,400 feet.
The 36-foot wide straightawsys and the 42-foot wide curves provide three test lanes, Paved
berms, 12 feet in width, border the straightaways and the inside of the cutves.

As & vehicle moves toward the outside of the track in the corves, it encounters a progressively
steeper bank, The inside lane {(or nglow" lane) has a bank of 10 degrecs allowing a neutral speed
of 80 mph with no side forces. In the center lane, the slope increases to 19 degrees resulting in a
neotral speed of 110 mph. The outside lane's 28-degree bank allows a 140 mph neutral speed.
Rimming the outer lane is a seven-foot safety lane culminating in a 36-degree glope at the
guardral.

The facility is paved with Portland cement concrete. Tt carties a maximum single axle load of
36,000 pounds and g maximum tandem axle load weight of 48,000 pounds. Special provisions
can be made for heavier weight loads.

With 22.5 lane miles, our track will accommodate many vehicles gimultaneously, Research that
utitizes the track includes compeonent performance and durability studies, brake tests,
aerodynamic stodies, fuel economy studies, driveline efficiency tests, and the determination of
vehicular acceleration and cruise cheracteristics. [n addition, it supporis maximum speed
dctormination, oad load power, nolse and emission measurcments and tire durability test
Programs.

The 7.5-mile test track can be used in cotijunction with other facilitics at TRC. It provides &n
exccllent area for pre-test conditioning of equipment such 83 brake burnighing, tire break-in, and

vehicle warm-up.




TRC SKID PAD

The Skid Pad is a test facility which is utilized primarily for the evaluation af tire and brake systems.

The overall dimensions of the pad are 9,000 feet by Elfeu’twilhloopsnnﬂnnuﬂhnndsmthmds. Both
mmomdbwshvcamhmﬂmaﬂmlﬁfeﬂﬁEMnﬁmmpmmuﬁm They
will accommodate speeds of 45 mph with zero side farce and 60 mph with 5 g's lateral acceleration. The
acceleration/deceleration lanes at each end are 3,280 feet in length.

.&testmaufzm.mﬂsqmmfwtissimtudinthemnte:ufthenkidpadmminingsemmltmpads
with varying surface textures. Skid numbers in this area range fram 30 (wet) to 8C {dry).

The skid pad is paved with Portland cement. The load capacity of the skid pad is 36,000 pounds
minnmsingleaﬂeweightmdﬂ,mﬂpmdsmmmndemuhweight.

Varyhgsurfaneteﬂumsinthemlnteﬂmmidealfurmﬁngﬁremdfmmm system performance
on different surfaces as characterized by "skid mnmbers.” The skid pad is also used for acceleration
shudies, aerodynamics, rolling resistance, noise testing, and vehicle top speexd determination.
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APPENDIX DD
Notice of Possible Non-Compliance




This vehicle (C40102) met the requirements of the FMVSS 135 standard.




