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1.0

INTROLUICTION

Teats were condacted on & 2004 Chevrolet Aveo LS, 5-door passenger car, manufactored by GM
Daswoo Auto & Technology Company, Republic of Korea, to determine soanpliance with
FMVSS 135 TumngwﬂuBnhSyM" All tests were condueted in accordance with the
U.S, D.O.T., NHTSA Laboratory Procedure TP 135-00 and/or the corresponding TRC Inc. test
procedure that was submitted to NHTSA for their approval. The test procedome was clearly
deseribed in the sobmitted docnment and has not been repeated in this report.

All stope were performed manoally.
All tests were conducted by TRC Inc. pareonnel using the following TRC facilities:

7.5-Mile Test Track

Vehicle Maximum Speed

Bumish

Heating Snubs and Hot Performance Stops
Brake Cocling and Recovery Stops

Skid Pad

Cold Bffectiveness Stops

High Speed Effectivencss Stops

Stops with Engine Off

Failed Antilocke

Failed Variable Proportioning Valve (if applicable)
Pailed Hydraulic Circuits

Brake Power Assist Unit Failures

Bmke Slope
Parking Brake

Average FFC during the test period was 0.97 (Skid Pad) and 0.94 (Fest Track) ulilizing the
ASTM E1337 w/E1336 tire method.

The test vehicle was ABS equipped. Therefore, the Wheel Lock Sequence and Adhesion
Utilization Teats were not performed.

Thiz vehicle met the requirements of FMYVYSS 135,




DATA SHEET 1 - VEHICLE INFORMATION

VEHICLE
Year: 2004 NHTSA No: C4011( .
Mfr: GM DAEWOO AUTC & TECHNOLOGY CO GVWR (Kg): 1486.D
Make: CHEVROLET GAWR Front(Kg): 830.1 1
Model: AYED LS GAWR Rear(Kg): 801.5
Body Style: 5-DR. HATCHBACK ‘Wheelbhasa (mm): 247E.5
Mfr. Date: 12703 Driometer: Start:67 MI. End:508 MI.

YIN: KL1TJS268481 58204

BUSES OWLY

Cheassis MIg. : NfA
Seriel No.: NHfi

No. of Seats: NfA
Mapufacture Date: NfA

Engine Type: GASOLINE,16V,E-TECII,DOHC,FI, I-4 CYLINDER

Displacenent: 1.6 LITER Tire Size: PIB5/G0RI14 _
Engine Hspur: N/A Tire Typs: 82H,M+5,5TEEL RADIAL 722, TUBER
JIdle Speed(rpm}: B30 ' Tire ¥fr.: KUMHD
ransnizssion Type: MANUAL S5-SPEED, FHD GVYWR Front Press.(kpa): 206.84
[ ‘No. of Axlez: 2 _ - GVWR Rear Prezs.(kpa): 206.B4
BRAKE APPLY SYSTEM
Brake Series: Front:DISC Rear:DRUM Powar Assist Unit: YES
. Brake Actuation _ Pur Unit w/Accumulater: NO
(Hydr. Cirecult Split): DIAGONAL Pwr Aset./Pwmr Unit w/Backup: NO
Powar Unlt: YACUUM _ Yariable Prop. Syatem: NO

Antli-Skid unit Mfr: KDAC:PER MANU.RESPONSE . Anti-5kid Derice: YES
Parking Mechanisn: NO - -
Type of Parking Unit: NfA
Mstr Cylinder Dia(mn): 22. .32 Padal Ratle:r 3.7 ¢ 1

FRONT SYSTEN BRAKE COMPONENT MHTE.'RIALS AND CONSTRUCTION:

BRAKE TYFE: DISC . : Matarial: CAST
Drum Construction: N/A LF Drum Shoe Cage Dia.(nm): 0.00
Disc Constructian: INTEGRAL CAST,VENTED RF Drum Shoe Cage Dia.(om): O.00
Frant Breke Dia.{nm): 255.80 LF Drum Dia. RESET{mm}: 0.00
JFr Disc Thickpess(mm): 23.98 - ~ RF Drum Dis. RESET(nm): 0D.00

_Lining Construction: Bonded
FROMT BRAKE CUMPOMENT DIMENSIONS AND CONES:

Inboard (Leeading) Dutboard (Trailing)
Width(mm): 43 46 Ridth(nm): 43 48
Length(mm): 117 .94 Length{nm): 117 .92
Thicknessa(mm): 10.82 Thickness{mm): 10.55

Lining CodefColor: KDAL SAGC L3500 GREEN 3244 Lining Ende,’ﬂolor KD&E SAC L500 GRE
Hyd. Piston Dia.(mm}): 53.90




DATA SHEET 1 - (CONTINUED)

REAR SYSTEM BRAKE. COMPONENT MATERIALS AND CONSTRUCTION:

BRAKE TYPE: DRUM . _Material' CAST IRON
rum Constroction: CAST LR Drum Shoe Cage Dia. (mm}: 199.49
Disc Construction: Nfa RR Drum Skoe Capge Dia. (mm): 199.54
Lining Construction: BONDED _ LR Orum Dia. RESET (mm): 199.26
Renr Brake Dia.(mm): 199.87 . RR Drum Dis. RESET (rm): 199.29

Rr Disc Thickness(nm): 0.00

REAR BRAKE COMPONENT DIMENSIDNS AND CODES: .

Inboard (Leading) Duthoard (Trailing)
Width{mm): 173.05 Width (nn}: 173.05
Langth(nm): 34 B85 Length (nm): 34,87
Thicknegs(nm): 4.70 Thickness (mm): 4 A7

Lining Code/Color: SBI DED4A FF 3.J27A Lining Code/Color: SEI DEQ4A FF 3J27A
Hyd Piston Die (mm): 20.65 -

OTHER COMPONENT INFORMATION:

Friction-type Park Brake: HAND-OPERATED
Non-5ervice Brake Typs
Parking Brake: NfA

NOTE: If at eny time after the test series has bagun, any brake system part

requires reRllcemnht or the hrake zystsm reguirss adjustnenta ather than
permitted ih burnish and reburnish procedures, discontinue testing and

notify the COTR immediately.

' Technician: #Aﬂu_‘%&%L Date: Gl fod
EASTERDAY Fay
Quality Aspurance: %hb i
NEN WEBSTER




I VEHICLE: 2004 Chevrolet Aveo LS NHTSA NO.: C40110 DATE: 08/07/04
I SUMMARY OF TESTING
Speolfication and Limk TESTRESILTS
{in compliancs f} one atop meésks redulienot)
I Min, | Max Ehortest Snp | Shortest Siop | Shorest Stop
U P - PR LAt P
TERT Eu-ulu pont) | M Ny Requirsmanl (m} _ (Average - M) | {Comaclect | Fal
—
l Equirmant Recquinamenis Specitisd Equbmant | Vahicls pontane specTied squipment Pam
| Vehicke Madmum Speed LLVW KA 1668 kmih avg hA_ |
I Eusriish GYWH | B0 200 30 - 0 kmvh stops & 3.0 mpapa A
¥rhesl usaos wo ABS | GYWR m:uﬁﬁm | ABS Equipped L -
I Wihea! ABE | LIV ABE Ecuipped NA_
Artesion Lt iion wio ABS LLWW mm | ADS Equicood M|
I Adheslon LY GYWR mpecfedvane | ABS Enuipped HA__|
| Coid Efgeiyoness GvwR 1 100183 | DK il & 4TS 485 Pusa |
| HphGooog Clectveness. | GVWR_L 1300 | 83 L mpd depand - 1279} & 4009 205 Pesa |
I [ SoswinEngine O | GVWR | 100 s 50 o e b ) Pigs |
Cokd Eflectivaniass LYW 100 ] B0 m_ B B0 461 Pass |
I High Sgewi Eliaoivenses LLVW 1208 | &5 50U mpd depend — 1274 | & 4875 5.7 Poos_|
Fallad Arfiock LLYW 100 86 O [ [ 1662 B2 Fasa |
Fallas) Proportioning alve LLVW ion | &% B0 10 [ NA HA HA
I Fallad Hyciraulio Clroulk 41 LYW 100 ] o) 163 -] AT0.H sy Pask |
| Falled Hycraulc Clnzylt 42 LLVW 190 pE 520 108 E | 86.3 Pass |
I Faled Hychpulie: Cirealt H avwA_ | 1@ [ 200 168 5 4701 104.8 Pas |
Fadad Hycreulln Clroult #2 GYwH | 1m 85 600 188 . 4087 [T ] Pasn |
l | Falled Anfloc ovwn |1 |es |eo | 5 1223 s Pass
| Faped Froportining Vake GvwR | 100 [} B0 110 5 NA MA NA |
Powsr Braks UnHi Fallurg gvwA | 100 85 & 1489 5 %80 1049 Fass |
I | Pexidng Brijoy - L/l GvWR | - - 400 Heid for & min.# NA 2300 YoaHolde Fasa |
Brmcs - Downtit gvwa | - - 400 Held tor 5 min.? NA 783 Yea oy Fgss |
l | Hauling Snube GVWR | 12080 | MA | HA 15Snwbe-20mpepe | 5 44 Via Ay, A NA
| Hot Porformanes Biop #1 GvWR | J00 | a5 | SeASmy | 7RO ] 406 @E2 | 51.1 Fasa |
l | Hot Parformance Sieo #2 gvwh | 400 |es | &00 H 4913 %0 Pags |
| Brabp Cooling CVWA__| o0 [ NA | 4gipe-Jompaps ) 6 |32 Win A MA HA
acovery Parkrmanog St gvwR | 100 a5 sE85ay | Owottewouopn | 6 08 (e | s0s
bubwan 88,7 and Pag4
. Agceyiny PODIMANCY Sin GVMR_| 100 Lo oSevg | 30.0 motorn 8 4299 (2918 ] 4A7
‘ Clwck componanis tor detsohmant, #racture or lubricants. o delachments or fmclums-nomial appear. & oolr. | Pale |
l wmrwmmmmmmnmm mmmmﬂmmm P
e Rkt T ONortast SRop WTAIM Fockl FOTCD FEprosonts 0he Mitraur Forie vilkin required Lo angage the Gria RoqUISCITE rooording mods, '508 ARRENd .
I 4




DATA SHEET 3 - VEHICLE WEIGHT

VEHICLE: 2004 CHEYROLET AVEO LS NHTSA NMo. C40110 Date: 05/12/04

_Tira Pressure(cold): Front {kpa) 207 Rear (kpa) 207

Ddoneter: Start 67 MI. End 508 MI.
Scale(d) Uged: TRC Scales

- NOTE: GVWR, LLVW and axle weighta to he measured within +0% and -1X.

BYWR/GAWNR INFORMATION UNLOADED YEHICLE WEIGHT(UVNW)
(From Veh. Certificaiion Lahel]
GYMR{Kg): 14B& L Front(Kg): 353 L Rear(Kg): 21B
GAWR Front(Kp}: 830 R Front(Kg): 358 R Reer(Kg): 204
GAWR Raar{Kg):r 802 T Front(Kg): 711 T Rearfkg): 422

Total UVW(Kg): 1133

TARGET LIGHT LOADED WEIGHT(LLVW): ACTUAL LIGHT LOADED WETGHT(LLVN)!

HOUE 1: LLYH = 1Wi+18] . 4Kg
HOTE 2: Wsilght <istributed in front passsnger osal ares.
WOTE 3¢ Keither azle load at LLVW less than et 1WH; hallaat as required.

L Front(Kg): 398 L Rear(Kg): 2h4 L Front(Kg): 4[!'?. L Rear{Kg): 264
R Front(Kg): 403 R Rear{Kg): @249 R Front(Kg): 393 R Rear(Kg): 230
T Front(Kg): 801 T Rear(Kg): 3513 T Front(Kg): BOO T Rear(kKg): 514
Total LLVW{Kg): 1315 Total Actual Te=t [1VW(Kg): 1315

Load;: Driver/Observer T3{Kg}+ Inetru.41{Eg) + Blliarl': s8{Hg) = 181{E¢g)

FULLY LOADED TEST WEIGHT (ACTUAL GVWR)

HOTE L: Yehioie ionded po wxles losds prapoertionzl to GAWR shown previously.

HOTE 2: But ne sxle welght to ke lema than at LLVW.

NOTE 3. If weight on any srle nt LLVW excesds the axle's proportional share
of the GVWR, the lomd required to reach GUWR is plaged so that the weight
ot that azrie remainm the mame an st LLW,

L Front(Kg): 400 L Rear(Kg): 249

R Freni{Kg): 401 R Rear(Kg): 33A
T Front{Kg): 801 T Rear(Kg): B6B3

Total Fully Loaded GYHR(Kg)- 1486
Lond: Driver/Observer 73{Kg} -+ Instru. 41{Eg) + Ballazt 240{Eg)> X=3({kq)

Date:A._'é‘&‘lé‘?{

Tachnician:

Cuulity Ampurange: M




DATA SHEET 4 - EQUIPMENT REQUIREMENTS

(S5) |

SERVICE BRAKE SYSTEM (S5.1)

Yehicle sgquipped. with a =service brake system acting on All wheesls? YES
Wear Adjustment (S5.1.1): .
Secrvice Brakes acre compensated for wear by m=ans of a sy=stem
of automatic adjustment? YES
Oescribe: DISC-AUTIMATIC CLEARANCE TAKE-UP . DRUM-AUTO . ADJFIST.
Wear Status {55.1.2):
¥enr =status of service hrakes is indicated by:
{A) Acoustic pr optical device? YES
Descrihe: METAL TAB EMITS HIGH FREMUENCY SOQUEAL WHEN WORM.
(B) Visual check outside or under rehicle? ¥YES
Dexeribe: FRONT:LOOK THROUBH GALIFEK. REAR :LUDK THRUWUGH IRSP.HOLE -
PARKING BRAKE SYSTEM (55.2)
Vehicle eguipped with a parking brake system of m friction type
with solely mechanical means to retain engapament: YES .
CONTROLS (S§5.3)
(A) Service brakes sctivated by means of a foot control? YES
{B) Farking brake control is independent of the service
brake control? _ YES
{C) Parking brake control i=m hand or foot operated? YES
{D) ABS, if equipped., cannot be mapually disablad? YE=
GATA INDICATES CDMPLIANCE: YES

COMMENTS: NONE.

Teater/Technicinn: #ﬂﬁﬂ‘?& Date: 6{4"’1"{/&‘(‘-
%

Cuality Amsurance:




DATA SHEET 5 - VEHICLE MAX SPEED

YEHICLE: 2004 CEEVROLET AVED L3 NHTSA No. C40110 Date: 05/12/04
Anhient Temperature: 7A8°F Wind Velocity: 10(MPH) o
Road PFC: .95 . Wind Direction: 205°

Odemetar: Start S0(ni) End 99(mi)

TEST WEIGHT: Total (Kg): 1315 - " Front (Kg): 800 _ Rear.(Kg): 514

ESTABLTSH VEHICLE MAXIMUM SPEED

YEHICLE LOAD: LLYW IBT: N/A
GEAR: Drive : DECEL RATE: N/fA

PEDAL FORCE: NfA WHEEL LOCKUP: N/A
TEST SPEEO: Maximum attainable from INTERVAL : N/A

e standing start in 3.2 km.

1. Ballast Yehicie to LLVH

% Accelarate at a pmximum rate from 2 pionding utnrt
for a distange of 2.2 km an & leve]l surface,

3, Repent in oppesite direstion.

4. Razord apeed attained in each direction and uBk the
average of the two rums.

-

MAX SPEED (m/h) Time
DIRECT ION _ - 0 - 100 KPH
¥Yizsual Recorded ~ {mecondm)
bun No. 1 ‘South _ 158.5 kph 1585 15.00
Bun No. 2 Horth ' 168.6 kph 168.6 14.74

AYERAGE = 163.6 kn/h

COMMENTS: INY DATA, Section 0001, 05/12/04, 11:17:13

Taster/Techpigian:

Quallty Aspurance: M




| Yahicola: 3004 OM BASERAD ADTO FETIA ETWENE: Sd8l1lD ' Transportakivo Maskaych Cencex, Imo.

| Heka : CHEVREOLETY 10820 Feubks Rooks 147
Modwl: AVID LG Lamt Libarky, Obio #3319
Noar Btyle: 5-DR. BATCHEACK (33T 8dE-301] wew.Llrope,oom
l ¥roak Cold Tira Frassurs: 20%7 (Epa} )
Rear Cold Tirs Drasmors; 0% (EZpa) Datm Tankad: 03712704

I LS - FL N |

Tusting Coptitiomm: INF DATA, Ewotion OBOJ, DEJL1ESPA. 13:38:37

l warchar Comditipop: To'F Wipnd) & mph L8d® Scart Odo.: 141 oA pdo.t IER

[1=T 15 A1 EN EazEenwors EaooliBEREEL

Initial Araks Tewpersturs Leds Than 100%C Intwsrvs]l RACYARD THOS: Time Awaesmary to Tedoas INT to 100 C° or
I Initial Bpaad ¥0 kajh to sero 7 km diacaoos, WhioRawmr mm‘i. Firak .

inn abope with trsasmissian 13 gEar Cometpit daanl Tatm: 3.9 mik

- Tpiipl Enzoa mdfuEted to mpiotals oomscank deasl.
Mu Iopk-Hp sllowsd lpoger then 0.1 sec sbave I8 Ew/E
- ¥phiole Weit SERY in lupy of 3.5M

," LEFT RIOGNT EEFT LIAET RA¥. avd.
INTT FadaxT FRONT REAN LEAR PEDAL FECAL ATQ.
ATDF EPD AT T e INT PORCE  HOLCE DRCIL
] fkpbl (=0} {2} =g} v 1} 151} in/magt}
- rE . Lyl 18] ] [ L L0 EEETrs L 11 1] - L L L] - —— o -
1 TH.N4 N2 43 8 T | Ti.83 z.ap
10 [T | .1 o3 H1-1 AT TO.DE 48.%& 2.41
2 T9.7F 102 iol ip3 T TE. 1 4497 3.Bl
F 1) T9.34 iB3 203 108 LI FR.BS 4G.8% 1.2
40 w.a 97 Lod -1 '] #1.31  az.83 1.2
EO W0.08 108 103 s 1] 634 4§.331  1.M4
1] 13.% 102 104 73 7 EF.24 d@.¥1 1.71
bl Wb 30 101 19% 1] ” §1.%3  41.BF  Z.NE
[ 1} .37 103 b L T} L 1] ag, 9 al.14 X.NM1
" T9.57T 111 106 L 21 db.4% 13,332 3,40
io00 79,62 130 1.1 .1} [ 1 503.3%  41.90  F.06
110 0.0 10N 108 ™ [ ] s4.EF 47.3F a.13
120 7944 111 T} a7 11 Eg.47 44.BD 3.9
130 78,37 a0 3111 M (1] 58,17  4D.4F F-04
140 15,18 106 110 .1} [} £3.2% 17,06 1.07 . }
150 TH.E0 130 188 [ 13 7 &4.60 30,83 3.84 ’
168 5.30 111 119 [ 1] »7 4.7 . 3E z.51
118 79.84 100 L] '] ] T #1.0% 3IF.PE  4.9E
M8 78.3F 103 1 ™ B7 B1.74 AC.63  Z.81
190 0.4 1034 1] b1 o a71.33 Ma8T A.M
200 TH.04 103 '] ™ a1 .44 3E.0F  2.9&

COMMENTS: TEIS TEEICLE ARP BGUiPPED. RATA ENRITY 7-13 EOT IECLUDED .

BRAKE ADJUS THENT

Isbadalas

Asjust warviow brukws) Tedexd REOCASLCY A ASOSOME BEJURtm,
Lakt ¥ronc) CIET DISC EEALR W ADTUFTHEST REHIIAED
Riant Fromt: DIBD DIZC AEALE B0 ATJIOFTAEFT ERQTIRED

Left LAY DEON pEQA EEALE ¥ ARJUNTHENT ERJTIRND.
Right Hani: DROM DuOM BAALDE FO ADJUETEENT EEQTIRED.
TaTa IEDICATEE CORPL LRI TEE (X] =)

Drlvay: IAREN RAITERCRY ooaarvar: EONR

Eecordwd Dpta Frocasesd by: ¢RUCKE TENIIRY Datw: D5/30/04
Approving Laboratory Ofiiclal: Xxs TIASTIR Date: D& 04/ 04
8
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Tesbing Coasiciond: INY DATR, Bsotlion 2424, FRSIIF04, 3010300
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DATA SHEET 30 {Part 1 of 5)
6.0 Tast Complstion Inspection (7.17)

VEHICLE: 2004 Chevrolst Aveo LS  NHTSA NO.: C40110 DATE: 05/24/04

System Integrity {55.6)

Each vehicle ehall meet the complate parformance reguirements of this atandard without:

(B) Detechment or fracture of any component of the braking systern such as brke springs and brake shoes or diac
pad facings, other then minor cracks, that do not Impalr attachment of the friction facings. All mechanical
components of the braking systern shall be Intact and functional. Friction tacing tearout (complete detachment of
lining) shaf not exceed 10 parcent of the lining on any single frictionel slement,

(b) Any visble brake fiuid or lubricant on the fricion surface of the brake or leakage et the mastar cylinder or brake
powar unit reservoir cover, seal, and flller opanings.

Friction Matarial Concdition: Friction Material Condltion:
Primanyinner SecondaryOuter
LF Normal Appearance & Color LF Nomm
RF Normal Appearance & Color RF Normal Appearance & Color
LR Nommal Appearance & Color LF Normal Appearance & Color
— RR Normal Appearance & Color AR Normal Appearance & Color
Drum {or Rotot) t:-m\lulml?l Erake Fluk/Lubricant inside Brakes: |
LF | Normal Appearance & Color LF |None
RF Normal Appearance & GColor RF None
LR Normal Appearance & Color 1R None
AR [Normal Appearance & Calor AR [None
I-Wrﬂllu Component Condiilan: Mechanical Component Conditlon:
F 1Good " Brk/Pedal | Good —
AF Good Power Brk | Good
[ R |Good Stopl.amp |Good
AR Good Linkage | Good
WO | Good Other | NA
COMPLIANCE: Yas X No

Commaents: Nonse.

Tachniglan:_K. Easterday




DATA SHEET 30 (Part 2 of 5)
TEST COMPLETION INSPECTICN {57.17)
VEHICLE: 2004 Cheviolet Aveg LS; NHTSA NO.: C40110; GVWR: 1486 kg
MASTER CYLINDER RESERVOIR:
DATE DE/2004 Raquiremanta Pagy Fall I
| Rbearvoir Compartments (96.4.1) _I
(1) Dous master oviindet have a messnalr Yas | Master cinder ahal hewe o nesarwlr X
congpactment for sech brake subsystem? compartment for aach subayziem.
No
(2 Doea ioea of fuld In one compartmertresult | Yee | Loea o1 Muld fram ona compammont shall || X
i compdebs koea Jrom arother cornpartment T nct mm:mwmphta losa from  another

Resarvalr Capactty (35.4.2)

Shall conform & recuimmanta (1) o (2), siate unita:

{1}mmmmmmmmm@mnmummmmm
Subayetorn 1 Each compartment {nasanvair] shall hews 8 MNA
Suberyniam resarmir cupaaity minivin eapacily squbalent to the fud
I dsplacernant resulting whon all whael
ayinders or caliper piakns sanviced by that
indeperdant ecmpanment/mesrvolr moveo
from a new [ining, fully ratractad poalion
mﬂwmmalhndrmhd.fulyappu

{Usa Dain Bhoat 31 and Appandix 14}

T Subsystem 1
Fluid diap/acad irom new &2 wom Ining

Subsyatem 2 MA MA
Subuyzien rexsnoir oupasity

Subayetemn 2
FAuld displacac fram new 1O uam Iining

| 2} For reservolrs utitzing & pertion of the nesanoir for o comman supphy iG two oF more subeystona:

Totel minkmum capachy jor the erine mastar Shal have total miimum capactly fof eniia | X

cylircier reaarvalr inchuces cdtyidual 284 reservolr for displacemant reawiting from &l

Qomparbment rosersairs) mi subaystemn whaal opiindesm  or zallper
positons maving rom new ning to il wein
oondiicn &3 above,

Fluid diapiasad fron: ra i wam Inings

{ALL Eninga) -

*“Value oaloulated from Data Shaat 31 mi*

Comments: None
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DATA SHEET 30 (Part 3 of 5)
TEST COMPLETION INSPECTION (S7.18)

VEHICLE: 2004 Chevrolet Aveo LS; NHTSA NO.: C40110; GVWR: 1486 kg

MASTER GYLINDER RESERVOIR:

Regquiremants

[ Fhid dipieoed by
eyfincke platon for Primany (Subeystem Mo, 1)

Fuld displaced by thrae atrokes of maser
mylinder plsbon for Secondary (Subwsystem Mo,

18 ml

_ﬁl}uumuwm,ﬁﬁmy

B8 mi

[Flukd displanad par atroka, Secandary 6.0 mi

Flukt aveliabié in partlal camparimeanl — A5 ml
Bubsystem Ne. 1

Fluld avalable in partal compartment 3am
Subsptain No. 2

Meator Gylinder Pliton Dieplacement(Sh.4.2) [Hf Gammen Feasnwalr Supply - gontiued rom provious page]

mmmmmdm

shal asch have a minimum of Muld equal
R o leax the volume daplaced by the
magter cylindar pkion sandcing  the
ﬂplutmm duing a Al atroke of tha

NOTE: Procodure waesn throa atrokes o
SMALLS AN eociingte rremzumsment.

Brnice Power Linit Ressrvolr (B5.4.2)

Volume diapiacad in charping ayetem plton or
anoumedadar i1 nommal apamding pressune phas

whoal cylindar or callper platon displacement.
|

—
Shell have 5 capecky ot (cant eaual 1 A

displacemont maquired Lo charge the
opamiing pressurs: e dlqim:rtlm
L]
Mqﬂﬂmnruwmm
from new lining to ful wom condiion as

I

[ Flamarvolr Labaling (85.4.3)

-Em‘.tmnrul'ruﬂvolrhhd:
On masiar cylindar reservolr ca: WARNING,

. _ —
Labal shall read; "Weming, cloan flker cap
befone removing; vee only ™ Tiukd from a
poalad containar”.

" Fid type spaciiied in 48 CFR 571.118

9.2 mm

Lottcra phal be af bt 3.3 mmy 0125°
high

Lettaring shal ba pamanently affhoed,
angraved or smbosssd and locatsd 30 a8
¥ ba visle by dinect view alther an ar
within 100 mny3.84 Inches of the bmake
fiuld resorvolr fller plug or cap.

Commenta: None
Technician:_K. Easterday

Yoa

H wbel & nat angmeved or cmbosasd,
Istters shall be of & color thet contrasts wih
tha background
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DATA SHEET 30 (Part 4 of 5)
TEST COMPLETION INSPECTION {S7.18)
VEHICLE: 2004 ;Chevrolet Aveo LS NHTSA NO.: C40110; DATE: 05/20/04

BRAKE SYSTEM WARNING INDICATCR (85.5
CONDITION ANBWER REGLEREMENTS ] E | FAIL

Brake Syaterm (ndleakyr Larnp Funclion Ghack (S652)  (Hulb and systema chock)

uumumarmmmmmp: NA Shall bo W froml, and @ daar view, of | X
(N (] ", ; 1.- 1. m.
mwmmignmn[mmmu Yoo Autornatio activation when iognitien awioh ks | X
ON/RUNT "o when engine ROt FURNING, or ignition I
between “on” and "siat” I b marufaciome
chodk poalion- OR -zirgle mwnual acton
by vy
Dooa lanp Bght with ignltkonr betwsan ON and Yeu
| Starn?
Emke oheok description In owners manual? You Marratagiurer shall engiain the brake chack [ X
funclion test procadurs i B ownars
- manuel. e
memm-mwmmmu DURATION (65.5.3) EUNGTION (55.5.4)
I CONDITION Light RECRAREMENT “PAES | FAL
ON?
A In avent of hydmulic leak NA When Igniton (Siart) swilch Is ON, lamp | X
(Y] On or bafors wppawance of pressurs mat Bght whenever (&), (B), (G4, or (D)
dtteromtial of 218 pal (aplk syatom) mcm. In additien, I cervics brake systam

ndlq:ll'tm sudbla waming musi
be ecthvaled whon omy conclion In {A)
cdein. Vsl waming Inchcedor for noo-
splk systerns muat be flashing.

2 If any roasewctr falks below siher ais” Yoo
| bl crr 25% of capackly, whichevor s groater.

3 On or bafors aupply preasure o braks NA
unit fafle to B0%
. Electrios) lunctional fadure In an andllock or | Yes X
variabls braka proportioning eywien.
I C. Apploation of the parking brake. Yea
0, Brake Ining wear-out F optical vaming NA
et Forwd A 1Bk akarm A

and a conditan in (a) above exiateT

¥ orddiion {A) (2] above doss not exdst, than | NA
fuid remercir musi be trpneperet for fuld
chock without the nead for recorvolr B be

oponed? (85.4.4)

You

ang
or off? {B6.6.3 DURATION])
Yhunl waming — contnuous or flashing? You-Cont
Aucihla warning —oantinioue or fiesh NA

Commenits: None.

Technician: K, Easterday




DATA SHEET 30 (Part 5 of 5)
TEST COMPLETION INSPECTION (§7.18)

VEHICLE: 2004 Cheovrolot Aveo LS; NHTSA NO.: G40110; DATE: 05/20/04
BRAKE SYSTEM WARNING INDIGATOR LABELING (S5.5.5)

ANSWER - ¥
CONINTION AND REQINAEMENT NOTE: Masdard recuires that PASS FAIL
v At = YEB
Ara vieus! indioators laginie to driver in daiight and rigirtime You
conditions when acthaied?

Are visual Indicator wonds 3.2 mm {.125") high minimum? Yeu

Aecord Halght: "Brake” - 3.2 iT; “ARS"— 3.2 .

Visuml hdhuhrwchandhadnumurdwﬂmﬂnnmm onaol | Yea

| which |a red. Record colora_Lotiora —rad Lavs - Black

mﬂémm o thore one brake indicator? It yeu, doen it pay tha | Yoa

i not oplk wyaiam: hmmunpmnmlﬁhntarhrhmufﬁudm MNA

Tuld proessune? Dovs Tk nciooion sxy "Stop-Brake Falune™? Ame

thae lolters blook and not loss than 8.4 mm 26" In haight?

Pacord lathar

K separade Indiosdor for: X

1. Low brake fluld per 55.5.1({a}(1], doee Indicator aay "Brake MA

mnmmmfwmmum
wordng,

Z Groas prasaure ksa par S5.5.1{8)(2), doas Fcloator MA

say "Hrake Presaurs”™?

Aocodwording

) Emmmhﬂm“hmmwmmpummlnn

Eystam par 55.6.1{b), letters and baokground caniraeting cola

one of which s valow? Ftaeuﬂuulm_l.n_m.].m_ Y3

Amber or vellow

Doaa indicator say “Antilnck® or “AAS or *Amke Pmporioning™?
Reoord wording_"ABS" within evmbol, _ Yoo
4, Paridng brake per 55.6.1{c), doea indicator eay "Fark’ or
“Parking Braks™7 NA
Roecord wording
5. Brgics Iining wear-out per S5.5.1(d), does indicator say "Erake
Wear? A
Racord wonding
& For sy pther funolion? H yees,
Aocard

T T B |

N&

Comments: None.
Technician: K. Easterday
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Technician: K, Eastordav
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DATA SHEET 31 (Part 1 of 2)
I CALCULATION OF MINIMUM RESERVOIR VOLUME HEQUIREMENTS
VEHICLE: 2004 Chevrolet m Q Pﬁs Eari NHTSA NO.: C401 1{}i DATE: 05/20/04
BRAAKE LEENG
I THICKNESS |
MINIMALRA TOPFLLY
LOGATION TYPE DESCRIFTION THICKNEDS WOPRH (1) mm*
I Left Front Drum Leading Pretast  10.82mm | 20
[ Primary Post Taat | 10.21 mem
l inboard X a 0.61 mm
Do X Traling Prolest 095 mm | 24
I Secondary Fost Test 1069 o
Oulboad X A .28 mm
I LINING CLEARANGE: | Diametrical (2); WA tnboand — Aparow D CLnboard — Approz. C mim I
mm.
WHEEL CYLINDER DIAMETER {3) NVA CALIPER PIGTCN DIAMETER (3): 53,90 mm
I SHOE CABE INAMETER (4)_MWA___; CENTER POINT OF BRAKE ABSY T3 CENTER PCINT OF W.C. A
Fight Reer Drum Leading Pratust 4J0mm | 1.5
I [ Primary PostTest 485 mm
Inboard X A 0.05 mm
I Do X Trading Protost &&87mm | 1.6
Gooonoery Fost Tost 4,05 mim
l Guiboard X A 0.025
mm
LIING CLEARANCE: | Dlametrical [2) — 0.8 Tnbaaid — FUA Ouiboar — WA
mm
I WHEEL CYLINGER DIAMETER (3); 20,86 min | GALIPER PISTON DIAMETER {3): WA
BHOE CAGE DIAMETER (4): 1002amm | CENTER POINT OF BRAKE ASSY TO CENTER PT. OF W.G.: 73.1 mm
l CIRGUIT ¥ LF-X LA w AR -X
CONEISTE OF: . .
CIRCUIT »2 LF LR-X F—X T
CONBISTS OF;:
I ) MFAS. REGOMMENDATIONS — Frt.; 2.0 mm; Raqr: 1.5 mm.
2 REAR - TOP OF RIVET HEADS — N/A.
FRONT - 1/32 INGH — N/A. MFRS, DATA - NA.
l [Z) DRUM BRAKES, MEASURELD AT HORLZONT AL GENTERLINE: 199.87 mm.
[3) MFRS. DATA: NJA,
I {4) RESET POSITION: 19922 mm.
Comments: Manufacturer's lining thickness: Fri.: 11 mm; Rear: 4.7 mmg
I Siave plstons: Frt: S4mm, rear: 20.64 mm.




~ DATA SHEET 31 - SECTION CONTINUED (Part 2 of 2)

Vehicle: 2004 Chevrolet Aveo LS; ~ NHTSA No.: C40110; - Dato: 05/20/04
Procedure and Example for Determining Master Cylinder Volume Requiement

. The procedure followed for determining the minimum volume requirements is cutiined In -
the example shown below. The recuired data Is taksn from the previous page. Both
moeasured and manufacturer's provided data utilized to cbtain the greetest amount of fluld
volume. - -

Drum Brake: Vi =2C -+ Ab + 4 A
' COSa a

Where: V; = Volume required per wheel _ : '
R o) = Manufacturer's recommend radial drum-e-lining clearance
A, =Changs In thickness of Leading lining T
Ay = Changa in thickness of Tralling lining :

Y = Center point of whesl cylindar to canter point of brake assaimbly -
A = Cross sactional area of the wheel cylinder bore
NWC = Number of whee| cylinders servicad by the reservolr In question
& =sin ' 2y S | '
D
D = Cage diameter
d . = Wheel cylinder diameter -
32




dure and Caleulations £ etermining Master Cvlinder Volums i Con

Drum Brake: Vi =2C + At At A

COSa
C=0.3mm a=4gin"2Y Y=73.1mmA=nd?
D D =199.28 mm 4
Aty=3.5 mm '
Als =3.5 mm sin ' 2(73.1) =47.189° A = n{20.65 mm)® = 334.91
mm
199.26 4
V, =2(0.3) + 3.5 + 3.5 (334.91) = 11.183 (334.91)
COS 47.189°
V, = 3745.4 mm° = 3.75 ml
Disc Brake: V, = (A + tg + Alo + L) x md 2
4
Where: Vi = Volume required per wheel
t  =Change in thickness (average)
= Inboard
= Outboard

Oo0 =

= Caliper cylindar dlametsr
= Average radlal drum-to-lining clearance

DliscBrake: Ve =  (Ali+te+Aly+ta) x md?
At=9 mm )
Aty =8 mm
te + s = Q0 mm
d =54.0 mm .
V, ={9 + 0 + 9 + 0} n{54.0)°
= 18 {2290.2254
= 41223.99 mm® = 41.22 ml
Total Yolume required 2{41.22) + 2(3.75) = 89.9 mI*
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7.0 INSTRUMENT CALIBRATION (12 MONTH MAXIMUM INTERVAL)

Vehicle Weight — Tdadu.’lu{atﬂar Scales

JAGXTREME JXGA

QUALITY ASSURANG -.ﬂ*ﬂ"f"

VEHICLE: 2004 Chovrofot Avoo Page, Car: NHTSA NO.: 40110, DATE: 05/24/04 _
MNSTRUMENT SEFAL MUMBER CALIBRATION DATE NEXT CALIBRATION
Data Acquisition Systam - Lk DAS 2030 975016 1203 10/23704
‘Computer — Dell Latitude/Link Engrg. TRC-43207 Not Applicable Nat Appiicable
Software - Link Engrg. Rev Data TRC Propr. MA NA
LF Torgue Wheel Mot Utlkzed
ﬁﬁurqua Wheel Not Utiized
LA Torque Wheel Not Utilzed
RA Torque Wheel Nat Utiized
Stopwatch = Accuspilt SW ST03 04803 DA/CR4
Tire Preesure Giauge — Ashcrodt AGQ-05 11/2503 11/25/04
Voltage Multimeter — Dana 4300 M-108639 11/25/03 1172604
Pedal Forca Transducer — Sensor Devel. | LC-168755 Eagh Test “Each Test
Agat. Plpe-Handle Steal Welghts - Chaus LB-0002 D5/12703 051284
Park Brake Forca Tranzducer — Interface 4721 Each Test Each Test
VLF Rydrauiic Presawre Traneducer Not Uthized
[RF Hydraulc Preesurs Tranaducer Not Utillzed
LA Hwdraulic Presgure Transducse Not Lhillzad
AR Hydraulic Preseurs Tranaducer Not Utiized
Accoloromoter - Setra (+ of = 15 ) 141A A-1065763 Each Test Each Test
Fifth Wheel - ADAT DSR-08 Rader 140.0119 Each Test Each Test
‘Wind VeloehyDirect, — Davie Model 8410 | WXBS081924 09/15/03 0e/15/04
Ambilan Temp. Gage — Davis Model 6320 | WXB308183A 08/15/03 09/15/04
LF Brake Thermocouple - TemprelLink T52-0B-24K Ee. Teat wiLink Ea. Testw/Link
AF Braka Thermocouple - TemprebLink Ta2-0B-24K Ea, Test wiLInk Ea. Test wilink
LR Braka Thermocoupla - TemprevLink T52-0B-24K Ea. TostwiLink | Ea. TestwiLink
‘AR Brake Themocouple - TemprelLInk T52-0B-24K "Ea. Test wiLInk Ea. Test wiLink
Lock-up Detectlon System TRC Prapr. Each Test Each Test
; §N 2T58A1- 0206/04 06/06/04




DAILY CALIBRATIONS {1 of 8)
Vahicla: 2004 Chearolat Avao LS NHTSA No.: C40110

Decaleration Callbration Data for Unit 4358
Desirad full scale valua Is: 9.81 m/s/s
Alowsed deviation i=: +ar - 0.15 mis/s

"Tata" Time" Zaro Cal

"sip® "sip" "Decal* | "Decal™
Acceloromater  Level to zero, then titto | 5/12/2004| 8:34:08 .01} 9.78|PRE-TEST CAL
full scala 812/2004| 10:55:10 0.04 9.72|PRE-TEST CAL

5M3/2004| 8:38:08 0.06| 9.78

5132004 15:49:43 0.05f 9492
5M14/2004| 0:35:45 0.03; 980
514/2004| 14:33:46 0.00] 881
572004 B8:54:35 0.02] 8.1
572004 15:21:02 0.05| 9.80
5/18/2004| B:45:32 0.13] 982
5/18/2004| 13:43:00 0.02; 9.82
520/2004| 10:50:48 0.02| 9.80|PDST-TEST CAL.

Pre-Teat Linarrity Gheck 06/12/04
Aotual (m/a/s) Reo. {mYa/s)

0.0 .0

3.0 3.0

6.1 5.1

9.8 8.8

Poat-Tast Linoarity Check 05/ 8/04
Actual fméa/s)| Rec. (m/s/s)

[o.p [0.0

3.0 3.0

8.4 8.1

0.8 [o.8

Distancs Calkwation Data for Unit 4353
Desired full scalke valug is; 1000 m

Allowd diniation is: 3 m
"Date” Timg" | Distance for
"gip” "sip®  [1000 metars|

Lightbeam Driva from Qto 100 to 0 km/  5/12/2004] 10:43:50 1000.0|PRE-TEST CAL
distance sensor  on & measured kdlometar | 5132004 8:46:32 100114
B/13/2004] 15:54:30 090.9
bi14/2004| 10:52:16 1000.8
5M14/2004| 14:59:48 001.2
BAT7/2004]  9:02:00 1001.0
BH7/2004| 15:28:29 1000.8
SMG2004| 8:54:52 1000.9
EM8/2004| 13:49:08 1001 3|POST-TEST CAL.

1




DALY CALIBRATIONS CONTINUED {2 of 3)

YEHICLE: 2004 Chevralat Aved L3 NHTSA No. C40110
Wheal Tachometer Calibrations for Linft 4358

Wheel tachometer caliorations: all whesl shoukd be 15 kmvh
"aria' | Tima' | Zaco Em Iﬁ_ TSk Zor [E1ERWH] Zoro
p f LF LF | RF| RF_| LR LR RR
Whaal lock Whie ata Eﬁlitm B:48:13] 0.0} 15.8] 0.0 158 0.0 ﬁ 0.4
dedector  stendatil, | 5M32004] 155058 0.0] 156 0.0 164 0.0 94] 00
cheack zeroe, 4] 10:651:28] 0.0 185 ©.0 17.8] _-0.1] 13.8] 0.0
Drive vahicla| 5HA/2004) m| 0.0] 182 0.0 174 00| m% 00
atspprox | BAW2004] BE720|  0.0] 1'@ .0/ 17.5]  0.0] 183 00
15 lowh and | 5A7/2004 JWI-T 52421] 0.0 163]__o.0 14.6] 0.0 6.1 23
engage zerm | 5HB2004 75 G BB 00| 18.8] D5
epoed mwich|  GAR2004] 13:47=33]  0.0| 15.8] 0.1 148 00| 265 00

for each
wihel

When driven over 15 kmvhr and the whesl ach ganarators ars shuriad to zam volts, dosa the graphical somsan indicais whes! lock
gt eash wheel posdtion?: __X__ Yes, _____ No.

Pedal Foros Meter Calibration for Uit 4359

Target shunt caloration ks 390 N

Deakred recordad value le: 390 N

Service ik Drivar = - PRE-TEST CAL.

podal offort angages a | SME200
foced shunt | BN a2004]  8:36:56] 0.1 390,
04

ohie008|_1a:4220] 02| 3008|
8202004 104821 -0.8]  499.9|POST-TEST GAL,
Pre-Teat Linsarky Chack - 05/12/04 Post- Test Linsarity Check - 06/18414

Achal_ | Recorded Actus_[Hecrad
Farce (N) | Forca (N} Forca (N)| FigN)
0] D o ¢
222 239 22| 223
235 445) 446|445
98 498 498] 498

o4

l oal awniich. | BM3/20




DAILY CALIBRATIONS CONTINLED {3 of 3)

VEHICLE: 2004 Chevrolat Aveo LS NHTSA No. C40110
Dynamic Speed Callbration for Unit 4353

Dealred spead valus is: 100 km/h
Allowed deviation I8: 1.6 km/h

Daslred tima value Is: 38 aaconds
Allowsad deviation Ig! + or - D8 sgtonds

"Data" Tima' | _"Speed’| Timo"
stp etp km/h | 200

Lightbeam Drive vehicle SM2/2004] 10:47:33 100.2 S8.03|PRE-TEST CAL.

speed sensor  at B Steady 5MA2004|  a43:28f 100.4 35.83|

100 km/h 5M3200d4| 15:52:50] 100.1 358.25

through a 5M14/2004] 10:49:22 100.0 36.15

kilometer. S1H2004] 14:37:04 100.3 35,12

5/17/2004] _Bo@:52]  100.8|  56.12

5 72004] 152818 100.3 35.08]

S12004] B.p2:42 100.5 36.12

5/ B/2004] 13:45:42 95,0 35.28| POST-TEST CAL.
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APPENDIX A
Copy of Manofacturer's Sticker
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AFPPENDMX B
Discursion on Data
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DISCUSSION ON DATA

Symhbols for Brake Components

4 <« 4 Wheal G -  Groan
X - Skid 3Q - Sqoeal
L - Left SQEK - Sqoeak
R - Righ PG - Pinchout
R - Resar P - Ful
F - Font R - Shodder
B - Both M -  Momentary
INTorINIT - Initial Part of Stop
MID - Middle of Stop
END - End of Stop

All stops were made manuwally.
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Procedure Modifications
and
Test Facility
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APPENDIX C
Contractor's Comments




Comments for vehicle C40110.

For all recaorded decelerations:

The recarded average deceleration values for the tests are slightly lower than thar which is required or
targeted for certain test sections. However, in all cases and in reality, the driver maintained the comrect
required/target decelaration values for the majority of time for each of thowe stops. The recorded
deceleration is acquired from the moment the service brake pedal is moved until the vehicle reaches zexo
spesd. Therefore, the time needed to achieve the tarpet deceleration (rise tine) and the time the vehicle
goes from the target deceleration to zero (fall time) is included in the averape deceleration calculation.
The rise and fall times were added to the entin: length of the swops. Hence the recorded average
deceleration values were generally and slightly less than the requirad/tarpet deceleration valoes.

For Data Sheets 20} & 21 — Hydranlic Circuit Pailore #1 and #2 at GYVWR:
Dne to the difficult accessibility and resultant complexity of accessing the master cylinder outpmt ports,
these two test sequences were performed in reverse onder; #21 first, #20 second.
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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.

The track has a downward grade, nocth o gouth, of 0.228 percent and & cross slope in the straightaways
of 3/16 inch per foot. The 1.88 milc long straightaways flow into transition areas 2,300 feet in length and
then into 5,275-foot long curves with a constant radius of 2,400 feet. The 36-foot wide straightaways and
the 42 foot wide curves provide three test lanes. Paved berms, 12 feet in width, border the straightaways
and the inside of the curves,

As a vehicle moves toward the outside of the rack in the curves, it encounters a progressively steeper
bank. The inside lane (or "slow™ lane) has p bank of 18 degrees allowing a neutral speed of 80 mph with
no side farces. In the center lane, the slope mcreases to 19 degrees resulting in a newtral speed of 110
mph. The outside lane's 28-degree bank allows a 140 mph neutral speed. Rimming the cuter lane is a
seven-foot safety lane culminating in a 36-depree slope at the guardrail.

The facility is paved with Portland cement concrets, It carries a maximum single axle load of 36,000

pounds and & maximym tandem axle load weight of 48,000 pounds. Special provizions can be made for

With 22.3 lane miles, our track will accommodate meny vehicles sinmltaneously. Research which
utitizes the track includes component performance amd durability studies, brake ests, acrodynamic
studies, fuel economy stodies, drive line efficiency teste, and the datermination of vehicular scceleration
arl cruise characteristics. In addition, it supports maximum speed detecmination, road load power, noise
and emission measurements and tire durability test programs,

The 7.5-mile test track can be nsad in conjunction with other facilities at TRC. ki provides an excellent
area for pre-test conditloning of equipment such as brake burnishing, tire break-in, aod vehicle werm-up,
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TRC JEID PAD

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

The overall dimenzions of the pad are 9,000 feet by 84 feet with loops on the north and south ends. Both
tumaround loope have a 309-foot radius and are 16 feet wide with a 25 percent super elevation. They
will accommxlate speeds of 45 mph with zero side foros and 60 mph with .5 g's lateral acceleration. The
accelergtion/deceleration lanes ar each end ame 3,280 feet in length.

A test area of 210,000 square foet is situated in the center of the skid pad containing several test pads
with varying surface textures. Skid numbers in this area range from 30 (wet) to 80 (dry).

The skid pad is paved with Pertland cement. The load capacity of the skid pad is 36,000 pounds
maximum single axle weight and 48,000 pounds maximum tandem axle weight.

Varying surface textures in the main test area arz ideal for testing tire and/or brake system performance
on different surfaces a5 characterized by "skid mumbers." The skl ped is also vsed for acceleration
stadics, serodynamics, rolling resistance, noiee testing, and vehicle top speed determination.
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APPENDIX D
Notice of Possible Non-Compliance
63




This vehicle (C40110) met the requirements of the FMVSS 135 standard




