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SECTION |

PURPOSE OF COMPLIANCE TEST

A test was conducted on the braking performance of a 2005 FREIGHTLINER COLUMBIA
TRACTOR REAR VIN# 1FUJABCK25LV14982, to determine compliance with the
dynamometer portion of FMVSS 121, "Air Brake Systems."

The compliance test was conducted in accordance with the National Highway Traffic Safety
Administration (NHTSA), Office of Vehicle Safety Compliance (OVSC) Laboratory Test
Procedure TP-121D-01 Dated May 9, 1990 and the corresponding Link Testing Laboratories,
Inc. test procedure Link \ D98071A0 dated October 2, 1998.

There were no test failures.
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SECTION i

TEST DATA SUMMARY
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DYNAMOMETER TEST SUMMARY

$5.4.1.1 - BRAKE RETARDATION FORCE RATIO

REQUIRED ACTUAL PASS / FAIL
RETARDATION

AIR FORCE RATIO | AVERAGEAIR | RETARDATION

PRESSURE (Min) PRESSURE (psi)| FORCE RATIO
20 psi 0.05 20 0.10 PASS
30 psi 0.12 30 047 PASS
40 psi 0.18 40 0.24 PASS
50 psi 0.25 50 0.30 PASS
60 psi 031 60 0.37 PASS
70 psi 0.37 70 0.44 PASS
80 psi 0.41 80 0.51 PASS

§5.4.2.1 - BRAKE POWER PHASE - Requirement; Max Pressure During Stops: 100 psi

MAXIMUM
SNUB AIR PRESSURE PASS/FAIL REMARKS
(psi)
1 52 PASS
2 51 PASS
3 50 PASS
4 52 PASS
5 52 PASS
6 53 PASS
7 53 PASS
8 55 PASS
9 56 PASS
10 58 PASS
$5.4.2.1 - 20 MPH STOP
MAXIMUM
STOP AIR PRESSURE PASS/FAIL REMARKS
(psi)
11 87 PASS
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S$5.4.3 - BRAKE RECOVERY - Requirement: Air Pressure (psi)

MIN MAX
w/o antilock 20 85
w/ antilock 12 85
STOP AIR PRESSURE (psi) P?:I?- / REMARKS
MINIMUM MAXIMUM
1 59 67 PASS -
2 58 67 PASS -
3 55 62 PASS -
4 56 63 PASS -
5 55 63 PASS -
6 56 63 PASS -
7 57 64 PASS -
8 56 63 PASS -
9 55 63 PASS -
10 55 62 PASS -
11 56 63 PASS -
12 55 62 PASS -
13 55 59 PASS -
14 54 59 PASS -
15 55 60 PASS -
16 56 62 PASS -
17 56 63 PASS -
18 56 63 PASS -
19 56 63 PASS -
20 55 63 PASS -
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SECTION Il

TEST DATA
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SPECIFICATIONS

TESTNO.: 121D-LTL-06-002 DATE: 1/4/2007

VEHICLE:
MODEL YEAR/MAKE/MODEL.: 2005 Freightliner Columbia Tractor
NHTSA NO.: C50700 VIN: 1FUJABCK25LV14982
AXLE: Meritor RR-20-145

BRAKE ASSEMBLY:
BRAKE TYPE: Meritor Q+
MANUFACTURER: Meritor Assy P/N: A3211P3448
DRUM SIZE: 16.5" X 7"
MANUFACTURER: Conmet P/N: 10009830B
FRICTION MATERIAL:  Meritor MA212
MANUFACTURER: Meritor Assy P/N: MA212 FF 4707D
SLACK ADJUSTER: Auto 5.5"
MANUFACTURER: Meritor Assy P/N: R801073
AIR CHAMBER: MGM Type 30/30 Long Stroke
MANUFACTURER: MGM P/N: 3230951

TEST PARAMETERS:
TEST START: 11/13/06 DYNAMOMETER: 68
TEST COMPLETE: 11/14/06 FIXTURE: 064353
REQUIRED WHEEL LOAD (lb). 10,000 ROLLING RADIUS (in): 19.2
ACTUAL WHEEL LOAD (Ib): 9999 ROTATION: Left
REQUIRED INERTIA (slug ft?): 796  COOLING AIR TEMP: 84°F
ACTUAL INERTIA (slug f?): 796  COOLING AIR VELOCITY (ft/min): 2,200

REMARKS:

Cooling air velocity was manually adjusted to ensure the flow over the brake was 2,200 feet/min.
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BRAKE ADJUSTMENT S6.2.6

VEHICLE MY/MAKE/MODEL.: 2005 Freightliner Columbia Tractor
VEHICLE NHTSA NO.: C50700 DATE OF TEST: 11/14/06
SCHEDULE: PERFORMANCE REQUIREMENT:

Brakes may be adjusted up to

3 times during the burnish

procedure at intervals specified

by vehicle manufactures, and

may be adjusted at the conclusion

of the burnishing in accordance

with the vehicle manufacturer's recommendation

1st Brake Adjustment = Initial Before Burnish

2nd Brake Adjustment = Before Brake Performance

*Refer to manual for brake adjustment section 33.3 on the following pages.

RECORDED BY: DATE:

APPROVED BY:
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BRAKE MANUAL FOR INSTRUCTIONS
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Pretrip Inspection and Daily Maintenance

brake: operauan is dependam on prdodic mainte-
pance and inspection-of the'brake linings.

321

322

323

324

328

1126

Apply-the parking brakes and chock the tires
to.prevent vehicle movement,

Fhe axle assembly s nobequipped with:-a
dust shigld or backing plate, measuré the
axle brake lining Hickness it anyof the
Brake nings are worn 10 legs than 1/4 inch
{6:5 mm).-at the thindest polnt; fepiace the
finings ‘on-all brake assamblias on that axle,
See-Group 42 of the Columbia® Workshop
Manual for ining replacement instructions
ang camshaft endplay ingpection.

If the axie assembly is. equipped with - dist
shiald or backing plate, remove the inspen:
tion plugs to-inspect the brakeé lining thick.
ness. If any of the brake linings are worn to
less than approximately 1/ inchi(6.4 mm) at
{he thinnest'point. repiace the linings on aif
brake-assemblies on that axte. See Group
42 of the: Columbia® Workshop Manual for
lining replacemant instructions and camshaft
endplay inspachion.

install the-inspaction plags in the dust
shislds or backing platés-if equipped.

Remove the ¢hocks from the tifes:

AMPORTANT: Brake chigcking and ddjusting s nec-

gssary for-all. vehicles, cluding trucks equipped
with aitomatic slack adjusters.

33. Inspect tm slack ad;ustgr& as foliows:

334

For GuoiteAutomalic Slack Adjusters:

Inspect the slack adjtster forany signsof
damage: If damaged, replatethe slack ads
juster.

Inspect the slack adjuster bootfotcuts or
tegrs. i the boot is damaged, réplace L. See
Figﬁ 1143

Chieck forcorrect brake:chamber stroke:

= With-the: brakes fully relaased, use a
riler fo measure the distance frony the
boltom of the brake ¢hamber to-the
center of the large clevis pin, Sea
Fig. 1114, Ret. A,

risufe to at feast 85 psi
Apply the brak&s then

»

G
- clevis’ pin, See f—“ng‘ 11.14.
Ref. B. The difference behween the
feasurements is the brake chamiber
stroke:
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1.

PR

AxE1398

7116:inch Adjusting 5; [Clévis
7.

Nut . Hadnch Clevis Pin
Grease Fitting 8. - Yasinch Clevis Pin
Baoot 9. ‘Grease Relief:

Link

Opening

Brake Chamber Piston’  10. Slack Adjuster Spline

Rod.

s 14204340
A VN ine brakes released. measire this distance.

Pl gt

¥ig. 1143, Gunite Automatic Slack Adjusfer

Compare the brake chamber stioke
with- the measuraments shawn in

B, With the brakes applied, measure this distance:

Fig, 11,14, Brake Stroke Chack; Gunite Automatic $lask
Adjuster

Table 111, Long stroke designiig indi-
caled by a tag or embossingonthe
brake' chamber. If the brake chamber
‘shroke exceads thesmeasurements

Hae
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Pretrip Inspection and Daily Maintenance

Sation brakes for probome sdh e |- Maxifuim Allowable Brake Chamber Siroke
worn cams, bushings, pin T S Maximum Aliowable |
or broken springs: Repair or. replace Chamber Size Stroke: ‘
as needed. For insteictions; seé the - inches (mm} |
applicable section in Group 42 ofthe 36 i e e R ABAY.
Columbia® Workshap -Manos, * Loy sheoke desige s indicaled by 2 tag. orambossings «n ihe broki
If {here are no problems with the four- waﬂ?:;l# 11,5 Maximum Allowable Brake Thamber
dation brakes, manually adjust the ' & Stroks :
slack adjuster. See Group 42 of the k
Columbia® Workshop Manual for ins . o
structions {o:adjust the Gunite slack 332 For Haldex Slack Adjisters:
adjuster. Inspect each Stack adjustar aiid anchor st
- Soipdimmiin for domage. See Fig. 11150 Replace: any
Maximum Allowable Brake Chaniber Stroke damaged components
 Maximum Aliowabls: |
X e i ; Check that the conlrokarm nut is tighténed
Chambsr. Stze Strokel 1010 151bFH (141620 N'm)
inches {mm) . :
1% 1-3/4 (44) If the conlrol anvis in the wiong position,
76 (long stoke) =3 5N the brakes will drag: Vedfy that the contral
55 4 o armyis inits fullrelease position as follows:
20 fiong stroke) S 3 L‘gg“)' ’ CHobk the rear tres, Ao releaso g park:
2 55T ing braikes.
24 {long stroke) 2-112:(64) Remove the clavis pir
30 287} With your finger; lightly push e slack ads
30 (long stroke). 2-112 {84} iuﬁter into thie clevis, then release it The
ﬁ g

127

Date: 1/4/2007
Page: 15 of 38




Pretrip Inspection and Daily Maintenance

origirial-position (hqies inthe:adiuster and.
the:clevis will temain. in- aisgnmem) Thig
shows that the-control arvis {ully released,

i the control arm is fully released. install the
clevis pin. If the holes in the adjusterand
the clevis do-nét remain aligned, K 'means’
the control arm is not against the internal
body stop; This indicales an incofeect instak
fation. Move:ihe, adjusier into altgnmeni with
the clavis hole and instalt the clevis pin.
Loosen the controlatm nut and rotate the
cantrol arm toward the brake chamberuniil
you gan:fesl it: cont&c{mg the internal slop.
Ses Fig. 11,16, Refl A, Be sure the control-
arm stud: moves freely.in the siat of the an-
chor strap.

Tighten the control-amm nut10 to 15t (14
1020 N-m}.

Repeat this stepito be certain that the con:
trol-am is fully réleased. Frnal aperating
travel is.oblalded after e vehicle'has baen
driverand the brakes.are heated.

Chieck for correct brake: chamber stroke:

» With the brakes feleased, measure
the distarice: fromy the Tace of the-air
chamber 1o the far side of the: claviss
pin hole. See Fig. 1116, Ref. A

ADFE1A008
Rotate the confrol arm towarnd the brake chamber

»

g R

[irar: g

Lirtit you-can fael it contacting the internal stop,

Clevis 6. Control-Arm Washers:
Slack Adiuster ang Nt
Clevis Pin . Aniehor Strag Slot

/ dit 8. -Anchor Strap

9. Brake Chamber

tzig‘ 11.15, Haldex Alfomatic Siack Adjuster

11.28
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Pretrip Inspection and Daily Maintenance

)

i
3

G

(

| 100372008 D5

A. With the brakes releaded, messure thls distance:
8. “Withithe brakes. applivd, measure this distance.

Fig. 11.16, Brake Stroke Check, Haldex Automalic
Slack Adjuster

Record the exact distance as mea-
surement-A.

11,29

* Apply the service biakes and hok)
Ahem or full line pressure of at least:
80 psi (550 kPa). Méasure the dis
tance from the face of the brake
chamber 1o/he Tar side of the cleviss
pin hiols: Sed Flg. 11,16, Refl B,
Record the exact distance as meas
sirement 8.

Sublract measurenent A from meax
surement B 10 determine the appliad
stroke. Compate | this.value (o theal-
lowable stroke: value in Table 111

1 od

*

1ag of embossing on the brake chan
ber,

*

ifihe slrake vanes or xs greatér‘t

ﬁ'ihéz:s{mke s tass {han the specifisd
range, see Group 42:of the
Columbia® Workshop Manual forads
fustment and froubleshooting informas
tion.

Applythe parkmg Brakes and-remove
the” chccks from the tires.
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Pretrip Inspection and Daily M

- A\ CAUTION

Do:not hammer on the control arm; This may LAUSE.
‘internal damage.

IMPORTANT: Haldex automatic slack adjusiers

is during instaliation, removal,; of to ‘back off
the brake shoes: during repair work Constant:
-r?anual adjustruent will shorten intarnal clifch
lite

333 For:Meritor:Slack: Ad}usters

Check'the boot-for.culs; tears; or other dam-
‘age. Replaceit if necessary,

If the vehicla ' has new brakes oy brakes with
new linings, you must.check the free-stroka:
tf the brakes or litings are-not-new, goto
the: next step.

with the brakes filly releaged, measure the

distance frony the bottom of the brake ‘chai-
ber to.the center of the large clevis pin. See
Fig. 1117, Ref. A,

lintenance

Use g.pry har o mave’ tm slack a(iju&f&r, .
applving the brakes: Again, medsure the dis:
tance from the bottorm of the brake chamber
10 the centor of the large clevis pin: See
Fig. 1917, Rel. B,

7’!\& difference betwetn the fwo measure-

] e initial froe-stroke, and sets the
ﬂc betwesn the finings and the deur
The free-siroke miust be 5/8 to 3. inch (16
10:19 mmyfor druni-brakes, or U810 18

inch(22 to-29 mmyfor disc brakes.

If the fressslroke is incorract romovi the
pressurs-reflet capserew. spring,and paw!

(Flg- 11181 rom:the slack ad-
juster Housing. 1t equipped-with a pullpawl
assembly: (Fig. 11 19}, carefully insert a
screwdriver and raise 1he rélief-cap aboit
18 inch (3.2 mm).

Turn the adiusting nul ons-elghth Wurn as
shown in Fig. 1120, Measure the stroke
again ardadiust until correct

{Eremoved. install the pawt assembly, spring;
and the. pressurewehef capscrew, Tighten
the capserew 15 fo 201461 (20160:27 Nim)
or; femove the screwdriver from the pull
pawl assembly-(if equipped),

Chack for corract brake chambir sticke:

11:30

.
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Pretrip Inspection and Daily Maintenance

0203 ‘ 14201820
NOTE: B minus A must be within 578 to:3/d-nch (16 1o
19mm} ) )

A. With the brakes released, measure this distance.

8. ‘With the brakes applied, mgastte this distante.

Fig, 11.17. Brake Stroke Chock, Meritor Automatic
Slack Adjuster

» With the brakes fully réleased; mea:
surs the distande fromythe Botlom of
the: brake chamber 1o the cebler-of the
Iarge clevis pin. Ses Fig: 1117,

Ref. A

« Bulld air pressure 10:100.psr (690
kPa), then shut down the gngine. With

131

WHA00128

‘Brake Chaber

Clavis
Actuator Rod
Hoot

Progsure-Reliel Capserow, Gaskel! Pawl Spring.

and Paw
Manual Adjiting Nut
Grease Fitling: for lube plug)

Fig. 1118, Meritor Autamatic Slack Adjuster

the brakes fully applied. measue the
distance from the-bottom of the trake:

Date: 1/4/2007
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Pretrip Inspection and Daily Maintenance

\\
..... Yy ,
AR AL |
5 3
: ¢
- EEEews I N S e {
7 cloks tsRo i f NG
\m 9 = «uv-::
3 3 . ;
od DHOSNE i
Gointea 14205830 A, Shorten stroke: B, Lengiben stioke:

N 1t screwdtiver hete. : - -
A: Insert sorwor o Fig. 11.20; Brake Stroke Adjusting

Fig. 14:19, Pull-Pawi Assembly [sactional view)
) - : cated "by a sag or embiossing on the
c.harqber 16 lh§ center of the lame tie brake chamber:
vis pin. See Fig. 1117, Ret. B. * Hhe brake chirmber stroke S ancor--

The differance belween measurement rect remidve the pressurs-relief cap-
A and maasurement B is the brake serew, spring; and:pawl assembly
chamber stroke. {Figi11.18) framt the: stack ati;us:er
The biake chamber stroke must be housing. If equipped with

assembly (Fig. 11.19), carefully insart
@ serewdriver and ralse the reflef cap
about: 1/8-neh (32 mm).

less than the measurements:showr in
Table 111, Long stroke design.fs indi-

132
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Pretrip Inspection and Daily Mamtenance

+ Tura the adjusting nut one-sighih turm
(Fig. 11.20). Measiire the stroke again
and-adjust unlil correct:

Ai-the:stroke varies or remains greater
than ihe specified range, chetk %}raka
components, including camshafls,
‘camshatt bushings, anchor pins.. 1ol
ers, chamber brackets, the devis, and
clevis pins. For instructions, ses
Group 42 of the' Columbie® Workshop
Manual.

Ifremoved, instalt the paw! assembly,
springs and {he pressura-relief cap-
screw. Tighlen the capseraw 18 1020
IbfAL (20 fo 27 Nim) of rernove the
screwdriver from the pullpawl assam«
by (it aquipped).. -

A\ CAUTION

Before turning the adjusting nut, remave the
pressure-relief capscrew, spring, and pawl assem:
by, If equipped with a pull-pawl assembly, raise the
relief cap as instructed. Failure to-do so could strip
the teeth on the pawl.

Do not make the adjusted chamber stroke too short.
The-free-stroke must not:be less:than the measure-
ments given previously: If the chamber stroke is too

*

11.33

short, the lin ngs:can deat, whish could damage the
brake,

IMPORTANT: Do not use-installation templates
; reck the slack adiuster anglés. installation

templates are-used only ‘instal ling-a-new
slack adjuster or reinstalling the existing slack:

adjuster

34, Chick the nnﬂa&mn presstrgsiol e tires belore.
each tp using an sccurate g pressure gauge.
“Hres shauld be checked when cool:Be sure s
valve stenveans are-on every Ure-and that they
sefewed oo finger-tight. Inflate the §i
cable prossives if nesded. '

b tite s been run flat or undennfiated, chedk
thé whael for proper Emkrzng and: stds-rmg sealing:
and mssmla wheel vimy or tire damage beﬁma add-
ing air.

Moisture inside 8 tire can resulti m mdy ply separa-
tiori-or & sidewall rupture: During fre inflation, cati-
prossed air raservoirs and lines mist be kept dey.
Uge-well-maintained inline moisture Traps and ser-
vice- them regularly,

A\ WARNING

! perate the vebicle with undarinflated or
nflated tires. Incorrect inflation can stress the

Date: 1/4/2007
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BURNISH TEST DATA $6.2.6

VEHICLE NHTSA NO.; C50700 DATE OF TEST: 11/14/06
SCHEDULE: PERFORMANCE REQUIREMENT:
200 stops from 40 MPH (350 rpm) @ 10 ft/s/s, IBT None

315-385°F each stop

200 stops from 40 mph (350 rpm) @ 10 ft/s/s, IBT
450-550°F each stop

Stop time: 5.78-5.96 seconds

FIMTEMP.| TORQUE | STOPTIME |AVERAGE AR

STOP RPM  |(315:385°F)|  (b-ft) |[(5.78-5.96sec)| PRESSURE REMARKS
1351 350 4919 5.82 70 .
351 350 4967 5.80 59 :
350 348 2933 5.83 54 x
351 348 4969 5.78 51 .
351 349 2960 5.83 51 :
352 349 4960 584 50 -
351 349 4944 583 50 .
350 348 4939 5.82 49 .
352 349 4963 5.62 29 X
350 349 4928 5.84 28 -
351 349 4933 5.81 29 :

3 350

380 . 51

220]__351 501 2918 5.87 55 i
240 352 500 4537 6.38 49 X
260] 352 500 4527 6.39 29 -
280] 350 500 2513 6.37 48 :
300] 351 500 2974 5.79 53 -
301] 350 500 4957 578 52 -
320] 350 500 4952 5.82 53 -
340] 349 500 4937 5.82 52 X
360] 350 500 4960 582 52 .
380] 351 500 4967 5.81 52 i
400] 351 500 4959 578 52 X
LEADING SHOE 85%
Percent Shoe Contact TRAILING SHOE 85%
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BRAKE RETARDATION FORCE S5.4.1, $5.4.1.1

VEHICLE NHTSA NO.: C50700 DATE OF TEST: 11/14/06
SCHEDUILE: PERFORMANCE REQUIREMENT:
Decelerate from 50 MPH at pressures of Retardation ratio as in table below
20,30,40,50,60,70,80 psi

IBT 125-200 °F each stop

Measure torque starting coincident with
required pressure

FIM
AIR PRESSURE TORQUE STOP TIME
APPLIED (psi) RPM -TEMP'(EOF;?TURE (Ib-ft) (seconds)
20 237 170 1532 23.6
30 438 169 2595 13.9
40 438 169 3621 9.9
50 437 169 4570 7.9
60 438 169 5523 65
70 437 169 6475 56
80 438 170 7415 4.9
TORQUE
AIR PRESSURE| DIVIDED FORCE REQUIRED Pass/
APPLIED |Bystatic| D!VIDED |RETARDATION| Pass Remarks
PPLI BY LOAD FORCE Fail
(psi) RAD 9999.3 Ibs QUOTIENT
1.60 feet
20 057 0.10 0.05 PASS :
30 1622 0.16 0.12 PASS )
40 2263 0.23 018 PASS :
50 2856 0.29 0.25 PASS :
60 3452 0.35 0.31. PASS _
70 4047 0.40 0.37 PASS ;
80 4634 0.46 0.41 PASS ;
DATA INDICATES: XXXXX PASS FAIL
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BRAKE POWER S§5.4.2, §5.4.2.1, §5.4.2.2

VEHICLE MY/MAKE/MODEL.: 2005 Freightliner Columbia Tractor

VEHICLE NHTSA NO.: C50700 DATE OF TEST: 11/14/06
SCHEDULE: PERFORMANCE REQUIREMENT:
Initial Brake Temperature 150 - 200°F Maximum pressure during Snubs
Speed 50-15 MPH (438 RPM) - (131RPM) 100 psi

Deceleration 9 fi/s/s for 72 sec intervals
Speed from 20 MPH (175 RPM) Stop No. 11
Deceleration at 14 ft/s/s

Snub times stops 1-10, 5.70 - 6.42 seconds
Snub times stop 11, 2.09-2.26 seconds

SNUB F/M MAXIMUM STOP
OR RPM TEMP. T%l;_(f)tl)"E AIR PRESSURE| TIME PIQ;SIE/

STOP (°F) (psi) (sec)
1 436 149 4436 52 5.68 PASS
2 439 204 4466 51 575 PASS
3 437 251 4429 50 5.75 PASS
4 437 284 4430 52 5.71 PASS
5 438 309 4433 52 5.76 PASS
6 437 331 4412 53 572 PASS
7 438 350 4443 53 5.75 PASS
8 439 369 4452 55 5.70 PASS
9 439 388 4455 56 5.70 PASS
10 439 407 4426 58 5.79 PASS

RPM
(1 Minute
After Snub 10)
11 176 428 6665 87 2.14 PASS
DATA INDICATES: XXXXXXXX PASS FAIL
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BRAKE RECOVERY §5.4.3

VEHICLE NHTSA NO.: C50700 DATE OF TEST: 11/14/06

SCHEDULE: PERFORMANCE REQUIREMENT:

Speed 30 mph (263 RPM) Min. Max.

Deceleration at 12 ft/s/s w/o Antilock 20 psi 85 psi
@ 1 minute intervals w/ Antilock 12 psi 85 psi

Stop time = 3.52 - 3.83 seconds

STOP RPM TZ\',\,AP_ TORQUE | AIRPRESSURE (psi) ?,T,\(,?E PASS/
No. (°F) (1b-t) MINIMUM | MAXIMUM | (sec) FAIL
1 263 407 5936 59 67 3.61 | PASS
2 264 413 5948 58 67 3.61 | PASS
3 264 417 5969 55 62 3.61 PASS
4 263 417 5910 56 63 3.62 | PASS
5 263 420 5936 55 63 3.62 | PASS
6 264 420 5975 56 63 3.62 | PASS
7 263 420 5943 57 64 357 | PASS
8 263 420 5949 56 63 359 [ PASS
9 262 420 5933 55 63 3.61 PASS
10 263 420 5959 55 62 362 | PASS
11 262 420 5947 56 63 3.61 PASS
12 264 420 5975 55 62 359 | PASS
13 263 420 5959 55 59 3.61 PASS
14 264 421 6015 54 59 360 | PASS
15 263 420 5949 55 60 362 | PASS
16 264 419 5964 56 62 3.61 PASS
17 263 419 5031 56 63 357 | PASS
18 264 417 5977 56 63 3.62 | PASS
19 263 417 5951 56 63 363 | PASS
20 262 415 5949 55 63 356 | PASS
DATA INDICATES: XXXXXXX PASS FAIL
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TEST DATA PLOTS: $5.4.1, $5.4.2 AND S§5.4.3

REPORT NUMBER:
LTL-DOT-066919-001
MODEL YEAR/MAKE/MODEL.: 0.80
2005 Freightliner Columbia Tractor 0.78
AXLE: .70
Meritor RR-20-145 b.a%
BRAKE TYPE: 0.0
085 (X5
Meritor Q+ o 050 .
DRUM SIZE AND TYPE: B oa Py d
© /
16.5" X 7" Conmet 10009830B £ 040 537 | e, 0.4
¥ O
FRICTION MATERIAL: g 0.35 09/ /(0/ N
. ® 030 3 P,
Meritor MA212 [~
AIR CHAME;HECI;' 025 /32; //4 \ \
’ 0.20 847 f/\\ \
MGM Type 30/30 Long Stroke 045 / 01 M \ \
45 ra R N
SLACK ADJUSTER: 010 i P2 \\ N \‘
Meritor 5.5" Automatic 4.05 (\?’: \ \ \\ \\
GAWR (ibs): 0.00 A
0 10 20 30 40 50 60 70 80 9 100
20000 X Line Pressure (psi)
ROLLING RADIUS (in):
19.2
120 1260
110 1100
100 1000
90 900
@
80 ﬁﬁﬁ 800
'
78 ?}
& g
€ e
e ! £
g :
I #
« z
300
i 2060
10 100
8 T S A
12345678910 1 12345678 91011121314151617181920
Power Stops Hot Stop Recovery Stops
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SECTION IV

TEST EQUIPMENT AND
CALIBRATION RECORDS
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Section IV - INSTRUMENTATION

Testing Equipment

Link Dynamometer No. 68
e e Next
Description Serial Number Calibration Calibration
Date

Date
Torque 3852 6/16/2006 6/16/2007
Brake Temperature T-135385 6/16/2006 6/16/2007
Air Pressure 76898 6/16/2006 6/16/2007
Stroke 29030148 6/16/2006 6/16/2007
Shaft Speed 96200686 6/16/2006 6/16/2007
Air Velocity 0068AS 6/16/2006 6/16/2007

*Calibration By Matthew J. Curtis
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Certificate of Calibratim

Calibration Performed By
Link Testing Laboratories

Calibration Performed For
Link Testing Laboratores

13840 Elmira Ave. 13840 Etmira Ave
Detroit, Mi 48227 DetroitMichigan 48227
{313) 833-4000
Machine Deseription;  Dynarometer 68 Desciiphon: - Tomue Fwg:
Report Numbegr:  D00688:6:2008: Manufacturer:  Lebow
Cedificate Number:  3852(F12006 Condition:
CalibrationDale:  6/16/2008 Serial Number
Next CalisrationDate:  6/16/2007 Modef Nomber,
Procedure Used: 1 Torque Calibiaiion instrament Ranger 1
Procedura Date: 811612008 Rated Full-Seale: 500 Klbin
Technician,  MCutlis i ti S&m o 3 zg f;
: i slativebumidity: 3
Sigriature: ,/7,77 Lo o
Calibration Initiad Catibration: Final Initial Percent (%} Final Percent (%}
Standsrd Valye A% Found" Value Standard Valup Calibrated Value of Full Scale Hange of Full Scale Range:
{te-ft) {1beft) (o) {o#t) (FSRyError {F8R) Efror
0.2 .8 9.2 0.8 064% H04%
2483.9 2489103 Z483.9 2491.3 4% DAY
49061 49114 4906..1 AXLL 4 &32% 03
9990, 1 9994.6 894901 BI94L6 02T B2TR
1430%.9 143152 143059 F4315,2 056% AI56%
Maximim % of fulkscale erfar ghserved: G 9550% i BSEQ%
Maximum % of FSR errer aliowable (+): 1.0000% 16080%:

i
PostCalibration Status:

Instrunsentniet farturfﬁdmcw,aw
Instrument meets reguired aceqracy

The reported expanded uncertainty of measurementis staled as the standand: unmrlamty ulliphied birthe doverage facior
riormal distiibution corfesponds 1o a coverage probability of 85% The data sontained in this documentis applicable thtym
equipment and is not valid unless signad by the technicien. Measutement standards used for this test are traceabile &

v whigh fora
bove listed
ational Institute

ot Standiids and Technology. ‘This documant shall not be reprodussd without the witten s pproval of Lk Testing: Laboralories.

Rel#  Description Serial Numitier Range
REF:3 "DISPLAY MORULE 133441 9969 COUNTS
REF:10 LOADCELL 300018 87781 3000 L8

11242006
Page 28 of 33
060068 - 3852(F).cal

Agouracy Uncerdainty Lest Cal CalDue
+05% %44 08 141712005 ALY,
- OF%ES YES L 05 117742008 12 MO,

Link Enginesring Campany Cailbration Systemy3.7.11
servicef@iinkenyicom
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| Cettificate of Calibration

Calibration Perforined By Calibration Performed For
Link Testing Laboratories : Link Testing Laboratories
13840 Elmira. Ave: 13840 Elmira Ave
Detroit, Mi48227 DetroitMichigan 48227
(313)933-4800
Machine Description:  Dynamomelter 68 Description:”  “Tamperatursl
Réport Number:.  DUOEB-6.2006 Manifaciurer:  Uink Enginasring:
Certificate Number:  QDBBTEMPI2006 Conditiors  Cood
Calibration Dater  B16/2006 Berial Number:  GOBSTENMPY:
Next Catibration Date: 61612007 Model Numbers.  “483¢-CALUGAY
Procedure Used: 4 Temperature Gatihraesen {hermocoupleond. ¥ insttument Range,.  “1400 °F
Pracedure Date:  6/16/2006- Rated FulbSeale:.  1400°7°F
Technician: M Curtis. Tempémmrei 7z f
YT Rptative Hun 40%
Signature; ,) 77 K o T
Calibration initial ] ‘Galbration Einal Initial Percent (%) FinaltPercenti%)
Standard Value “As Found” Value s Standard Value Galibrated Value of Full ScaleRange:  of Full Scale Range
F) CF). PF) Ry . gF&R} }Ermr AFSRyBeror ~
0.0 =08 0.0 0 = ETH <OB0%
3500 350.8 350.,0 3507 057% S0
700.0 700.9 CEOG0 8990 LJO6A% ~ 0%
1050.0 1051.5 10500 J050.) S107% LOD7%
1330.0 1392.0 1390.9 13897 L143% =:021%
PRECAL POSTC
Maximum % of full-scals Snar obiserved. DA430% D0500%
Maximum % of FSR enor allowable (41 1:0000% : 1.4000%

_Pre-Calibration Status;‘ Instrumentmet required accinany:
E/’p/:,,»gg!il;yation Status!  Instrun ént' eals requsted accuracy

The reporied expanded uncerainty of measuramentis aiaia(i asthe standarg un«amamty mampmd hy hip ccwarage faetor k
normal distribution. correspungds:te & coverage probabnﬁw GE95%: The data contained in 1his dociifment is applicable ohly
equipment and s not valid unless signed by the fechnician. Measurement standards used for this lestare traceuble to the Nati
of Standardsand Technology.- This:document shall nol be:repraduced without the wrillen approval of Linic Testing Laboralories.

Ref#" Oestription SofialNumber  Rafige Assurscy Uncenainty Ladtal Cal Due

REF4 TEMP 11352385 2107600 #HAE Fai AHTE2005 A2,
11.21-2006 Link Engineeting Company Calibealion System 3 7 11
Page 20 0f 33 senviceidlinkeng.com

060068 - 0068TEMPY cal

Date: 1/4/2007
Page: 30 of 38




Calibration Perfarmed By
Link Testing Laboratories’

Cettificate of Calibration

Calibration Performed For
Link Testing Laboratories

13840 Elmira ‘Ave. 13840 Elmira Ave
Detroit, Mi 48227 Defroit, Michigan 46227
{313)933-4900
Machine Description;  Dynamomeler 68 Descrplion Al Pressing
ReportNumber:  D0068-8-2008 Manufachirer L
Cerlificate Number: 788982006 itiony: - Gosd
Calibration Date. 841672006 Surial Number. 76808
Next Calibration Date: 611622007 Model Mumber: “DHF
Procedure Used:  2'Pressure Calibration instrument Range: . 200 PSI
Procedure Date:  6/18/2006 ) Raled Full-Sehle: 200 PSI
Techhician:  MCurlis el Tam&arazu;; J2F
. A i clative Humidity: 40 %
Signature: f{; Gl
Calibration Initial Calibration Final Initial Percont (%) Einal Percent )’2‘;
$tandard Value “As Found” Value Standard Valie Caliprated Value ol Full Boale Range:  “of Fult Scale Range
(P8 {PSH {P&1} e {F: SR} ﬁh‘or (FS R} Error )
0.0 0.9 0.0 0.0 00K 2000%
24,2 241 24,8 24.9 = O50% 050%
50.0 49.9 49,7 49.7 = 50 ae0%
751 74.8 4.8 74.8 =4 150% QDO%
117,58 116.7 1125 317.2 = 400 -1 50%
PRE.CAL POST.CAL
Waximum % ot full seale Brioe abkeivid: ~0:A4000% -0,1500%
“Mazimum % of FER-errer aliowabla (4l 1.6000% 1 0000%:

Pra-Caliboation Status:

Instrument mdt required acturacy
Past-Calibration Slatus:

Insiriment mests required aocuracy

expandad unsertainty of measuisnientis staiaxj asdhe slandard uncmamty muitiphe
utiofrcorespendsioa cove{age probability ot 85%. "Fhe dalg contained i
squipmem and 8 i <

Rel#  Destription SeratNumber Hange Aoeurany Ungertainty Lgm Cal Bue
REF:3  DISPLAY MODULE 133441 099G COUNTS Y% 4l 08 VHTR005 12 Nt
REF8 PRESSURE GEEL 200 PELBB2283 200 PS5t ESH 28 11742008 12 M.

11-21.2006
Pags 2 of 33
060068 - 76898.cal

‘Libk Engineering Comgiany Calibration System 3713
sarvice@linkeng.com
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Calibration Performed By

Certificate of Calibration

Calibiration Performed For

Link Testing Laboratories tink Testing Laboratories
13840 Elmira Ave. 13840 Elrmira Ave
Detrolt, Mi48227 Detroit. Mighigan 48227
(313) 933-4900
Machine Description;  Dynamomater 68 Descriplion: . Drun Brake Strokg
Repod Nuwber:  D0068:5-2008 Kanutatiurer. Ummeaswe
Cerificate Number: 280301482006 Condition: -
Calibration Qate:.  6/16/2006 Serial Number: _290301 48
Next Calibration Date: 81612007 Model Numbar:
Procedure’Used: 6 Distance Calibration Instrumant Range:
Procedure.Date:  8/18/2006 Rated Full.Scale:
Technician:  MCurtis - fem&emmrez
o ey Elative Humiddy:
Signatt ;7X & IZ A
Calibration Initigt Calibration. g Initial Percent (%) Final Percent (%)
‘Standard Value: “As Found" Value- Standard Value Calibrated Value of Full ScaleRange  of Full Scale Range
(in} (in) {in} _{irj} {F8R] Errar (ESR} Error
0..000 Q000 G000 G0y L 000% <0R0%.
1000 0. 997 12000 0.995 =O30% -~ D5 0%
2,000 2:005 22000 2.000 Z050% 00D%:
000 3.007 o0 3008 WLT0% JORON
. PR g% L POSTCHL
Saximum % of fillscale aror abserved: T A700% TTURE00%
Maximum % oFFER erfaraliowdble by 10000% 10000%:

P(eaeatﬁ)mhan Status:

Instrumsnt metsauired actiracy
Posh-Calibration Siakus’

Instrianant mesls reqwred Aceuracy

‘The reported expanded uncartainty of mea: ; as the standaed uncetsinty multiptied by the coverage facto: {k=23, whichilora
norfral distribution corresponds to 4t ¥ipy s The datd tand ' indhis document (s applicable only lo the akove Jisted

equipment.and is oot vaid unless signed by the lechaician: Measurement standards used for this test are Iriceabiots the National Ingtitule

of Standards and Techno!ogy “This document shali not be reproduced without me wﬁﬁen approvatof Link Testing Laboratories..

Ref#. - Description SerialNumber  Range Acturacy Uncertaliity. ‘LasiCal Cal e

REFS 6 INCALIPER 33333 OB #ESO0EIN N0 11712005 T
11-21-2006 Link Engineeling Company {;ahb:almn Byslem 3711
Page 8. of 33 serviceplinkeng.com

060068 - 27110264 cat
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(CTY)

Cettificate of Calibration

Calibration Performed By
tink Testing: Laboratories

13840 Elrnira Ave.

‘Galibration Performoed For
“Link Tastmg Laboratorles

Detrolt, Mi 48227 “Detroit, Mlcmgan 48227
(313Y 9334900
Machine Descrption:  Dynamomater 68 Oescription: - Shafl Spéed
Report Number:  DD0B8-6.2008 Matilastul Lucas Ladex:
Centificale Number: 962006882006 Condlfion.  Good
Calibration’Date:  6/16/2008 Seral Bumber. 196200688
Nexi Calibration Date:  6/16/2007 MoteliNumber, HIR2D DINB00-5L0. 7085
Procedore Used: 3 Rotational Speed Calibration Instrument Range: - 2000:RPM
Procadire Date:  BHGI2008 Rated Full-Scale: 1200 RPM
Technigiam:  MCudis Témperature: 72F
o - P Refative Mumidity:  “40'%
“Signature; { o
Calibration Initial . Calibration. Final initial Percent (%): Final Percent (%)
Staridard Value: *As Found” Value Standard Value: Calibrated Value of Full Scale Range  -of Full Scale Rarige
(REM) {RPM} {REM} {RPM) {FSR} Error i {FSR)} Error
0.0 0.0 0,0 0.0 S 000% <000%
50.0 30.0 50.0 50,0 L000% O00%
250.0 250.5 258.0 25005 042% 0425
500.0 500,0 500.0 500.0 LO00% L O0D%
750,0 249,90 750.0 FARLO = O83% ~0R3%
ERE BQOTCAL
Maximum % of lullsollearior obiserved: -3, 0830% 2.0830%
Maximum % of FSR erior aliowasle vy 1.0000% 1.0000%

PmCai;b;auon Status;

lngteument el réquired accirdcy
Post-Calibration Stalug;

Instrument mests teduired accuracy

The repoded expanded uncerainty of measurementis staled as the standard u; uricenainty muliplied by the coverage factot {2y whith fora
_normai distributicn corresponds 1o a coverige prabab ii? 5%. The data containe i document is apblicable only lo the above listed
eqipment and is not valid infess signed by the le \easyrement standards used for this test ate 4 10 the Nalionalinsiitute

of Standaids and Techralogy: This document shalf notbe reprodueed wimout Ihe written appmvat of Link Testing Laboratorles...

Ret# Desgription SerslNumber  Range Ageuacy Ungenainly Lasta CalDus
REF:24 NON:CONTACT DIGITAL TACIMDNETER 100000 BRPM O % RN HER2IRO06 12 MG,
'm:mwk
(64477

11-24:2008
Page 18 of 33
060068 - 96200686.cal

Link Engineeﬁng COmpany Gallbratmm Syslem 3711
service@linkeng.com
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LIN

Certificate of Calibration

Calibration Performed By
Link Testing Laboratories

‘Calibration Performed
ink Testing kaboratories

sformed For

13840 Elmira Ave. 13840 Elmira Ave
Detroil M 48227 Datroit. Michigan 48227
(313)933-4800
fMachine Duscaplion;  * Dynamomeler 88 Deserplion: . AiF Vel
Report Number: DO0SB-6-2008 Manutacture BMroung
Cedificate Number:  00BBASZ008 Conditions:  Good
Calibration Dater:  "6/168/2008 Serial Number:  00B8AS
Next. Caiibration Date: - 8/18/2007 Maodel Number:©  ‘27105R
Procedurs Used: 9 Alr Velocity Calibration instrument Range: 50 MPH
Procedure Date,  £M18/2006 Raled Full-Geals: 185 MPH
Teghnician, M Cutt ) faff;?mperéwre: 72F
Loy Refative Humidily: - 40%
Signature: /77 Aot '
Cafihration initiat Calibration Fina) {nitial Percent (%) Final Percont (%)
Standard Value “As-Found” Valup ‘Blandard Vajue Calibrated Valug of Full Scale Rangs.  of Full Scale Range
{MPH) {MPH} {MPH) {MPH) PSR} Error {FSR) Error
0.0 0.0 0.0 0o S000% O00%
5.0 4.5 50 52 i 270% “108%
10.0 9.4 160 I0.0 = 3P4 SO00K
20.0 1.0 20.0 15.9 e BT =5 O54%
25,0 241 5.0 75.0 - 86N LO00%
sPRE-CAL POST-CAL
Maximum ¥ of Rilscale elror observed; N5410%; 0.1080%
Maximum % ot FSR eror altowable £+ 8.0000% 50000%

Pre-Caiibration Status:

£ i nstrument met required agouracy
Post-Calibration Siatus:

instriment meeats reqired ascuracy

The reported expanded uncedaioty of measurement is stated ag the-standard uncedainty mulliplied by the-voverags faclor (ke2y which fora
notmal distribution corresponds lo a coverage probability 0195%: Tha-dals contained in iy dotument 15 applicable only to 1he abuves fisted
equipment and is not valid unlesy signed by the technician.  Measuremantaluntandy used lor this lest are traceatile to e National lnstinte.
of Stantards and Technology.- This document shall notbe reproducedwithout the:wsillan spproval of Link Testing Laboratories: ;

Ref# Dasciption SengiNuniber  Kange Higgraty Unceraing Lasicar Gl Dus
REFi11 AIRVELOGITY 400605825 ADTEOLERM  MA2B%FSR % FSReZS 6307005 fan0.
11-21-2008 Link Engineating Company Calibration Systera 37,13

Page 4 of 33 service@iinkeng.com ‘

080068 - 0068AS ¢al
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SECTION V

DYNAMOMETER
BRAKE ASSEMBLY
SET UP
PHOTOGRAPHS
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Thermocouple Installation

1412007

Date
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Dynamometer Setup
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11472007
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Dynamometer Setup
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