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SECTION |

PURPOSE OF COMPLIANCE TEST

A test was conducted on the braking performance of a 2008 VOLVO TRACTOR VNM64T
FRONT VIN# 4V4MC9GF58N488369, to determine compliance W|th 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 \ D98071AQ dated October 2, 1998.

There were no test failures.
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SECTION iI

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 0.12 PASS
30 psi 0.12 30 021 PASS
20 psi 0.18 40 0.30 PASS
50 psi 0.25 50 0.39 PASS
60 psi 0.31 50 0.48 PASS
70 psi 0.37 70 0.58 PASS
80 psi 0.41 80 0.69 PASS

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

MAXIMUM - .
SNUB AIR PRESSURE PASS/FAIL REMARKS
(psi)
1 46 PASS -
2 45 PASS -
3 47 PASS -
4 50 PASS -
5 51 PASS -
6 52 PASS -
7 51 PASS -
8 49 PASS -
9 47 PASS -
10 46 PASS -
$5.4.2.1 - 20 MPH STOP
MAXIMUM
STOP AIR PRESSURE PASS/FAIL REMARKS
(psi)
11 63 PASS -
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$5.4.3 - BRAKE RECOVERY - Requirement: Air Pressure (psi)

MIN MAX
w/o antilock 20 85
w/ antilock 12 85
. AIR PRESSURE (psi) PI/-:\ASJE/ REMARKS
MINIMUM MAXIMUM
: 45 57 PASS -
> 40 57 PASS -
3 20 58 PASS -
7 39 56 PASS -
5 38 57 PASS -
5 37 56 PASS -
= 37 55 PASS -
8 36 54 PASS -
9 37 52 PASS -
10 37 53 PASS .
17 37 53 PASS -
= 37 52 PASS -
13 37 51 PASS -
A 38 51 PASS -
15 38 51 PASS .
16 38 50 PASS -
17 38 50 PASS -
18 40 50 PASS -
19 20 50 PASS -
>0 20 49 PASS -
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SECTION Iil

TEST DATA
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SPECIFICATIONS

TEST NO.: N/A 9/17/2007

VEHICLE:

MODEL YEAR/MAKE/MODEL: 2008 Volvo Tractor VNM64T

NHTSANO.  £§OT700 VIN: 4VAMCOGF58N488369

AXLE: Meritor FF961 20435;
BRAKE ASSEMBLY:

BRAKE TYPE: Meritor Q.+

MANUFACTURER: Meritor Assy P/N: 20525042

DRUM SIZE: 15"x4"

MANUFACTURER: Gunite 3800 P/N: 3949229

FRICTION MATERIAL: MG1 4702 CAM FF 05343

MANUFACTURER: Meritor Assy P/N: MG1 4702 QP

SLACK ADJUSTER:  Auto 5.5"

MANUFACTURER: GUNITE 2000 Assy P/N: AS1172

AIR CHAMBER: TYPE 20

MANUFACTURER: Meritor P/N: 3946582
TEST PARAMETERS:

TEST START: 09/10/07 DYNAMOMETER: 84

TEST COMPLETE: 09/11/07 FIXTURE: 074476-1

REQUIRED WHEEL LOAD (lb): 6,000 ROLLING RADIUS (in): 19.5

ACTUAL WHEEL LOAD (lb): 5848 - ROTATION: Left

REQUIRED INERTIA (slug ft2): 492  COOLING AIR TEMP: 84°F

ACTUAL INERTIA (slug ft2): 492  COOLING AIR VELOCITY (f/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 $6.2.6

VEHICLE MY/MAKE/MODEL: 2008 Volvo Tractor VNM64T
VEHICLE NHTSA NO.: CLOTD _ DATE OF TEST: 09/11/07
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 on 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 operation:is deperidant on periodic: mainte-
.nance and inspection-of the brake linings.

324

322

323

324

325

11.25

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

If the axle assembly is not equipped with a
dust shield or backing plate, measure the
axle brake fining thickness. If any of the
brake Hinings are womn 16 less than 174 inch’
(6.5 mm) at the thinriest point; replace the:
linings on all brake assemblies on that.axie:
See Group 42 of the Columbia® Workshop
Manuai for lining replacement instructions

and canishaft endplay inspection:

IFthe axle assembly is squipped with a dust
shield or backing- plate, remove the inspec-
tion plugs to inspect the brake lining thick-
ness. f any of the brake linings are worn to
less than approximately 1/4'inch (6.4 mm) at
the thinnast point, replace the linings on aif
brake assemblies on that axie. See Group
42 of the Columbia® Workshop Marival for
lining replacemant instrictiohns and camshaft
endplay inspection,

Install the inspection plugs in the dust
shields orbacking plates if equipped.

Remove the chocks from the tires.

IMPORTANT: Brake checking and adjusting is nec-
essary for all veliicles, including trucks equipped
with ‘automatic slack adjusters.

33. Inspect the slack adjusters as follows:
33.1 For Gunile Automatic Slack Adjusters:

Inspect the slack adjuster for any signs of
damage. If damaged, replace the slack ag--
juster.

Inspect the slack adjuster boot for cuts or
tears. if the boot is damaged, replace it. See
Fig. 1113,

‘Check for corract brake chamber stroke:

«-With the brakes fully released, use a
Tuler to measure the distance from the
‘bottorn of the brake chamber to the
center-of the large clevis pin. See
Fig. 11.14, Ref. A,

» Build air pressure to at least 85 psi
(585 kPa). Apply the brakes, then
measure the distance from the bottom
of the brake chamber fo the centerof
the large clevis pin. See Fig. 11.14,
Ref: B. The differance between the
measurements.is the brake chamber
siroke:

Date: 9/17/2007
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Pretrip Inspection and Daily Maintenance

0611712003 1421398
1. 7116-inch Adjusting 6. Clevis .
Nut : 7. . 1#2-inch Clevis Pin:
2. Grease Fitting 8. . 1/4-inch Clevis Pin
3. Boot 9. Grease Relief
4. Link Opening
5.

Brake Chamber Piston 10, Stack Adjuster Spling
i e , : ,

oaiz754 o 14204340
A. With the brakes refeased, measure this distance.

B. ‘Withi the brakes applied, measureé this distance.

Fig. 11.13, Gunite Automatic $lack Adjuster

Compare the brake chamber stroke
with: the measurements shown:in

Fig. 11.14, Brake Stroke Check, Gunite Automatic Slack
Adjuster
Table 111, Long stioke design is indi-
cated by a tag or embossing on the

brake chamber. If the brake chamber
stroke exceads the measurements

;26
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Pretrip Inspection and Daily Maintenance

shown.in Table 11.1. check the foun-
dation brakes for probtams ‘such as
wom cams; bushings; pins and roligrs,
or-broken springs Repair or replace
as needed. For instructions, see the
applicable section in Group 42 of the
Columbia® Workshop Manual.

If there are no problems with the foun-
dation brakes, manually adjust the
slack adjuster.. See Group 42 of the
Columbia® Workshop Manualfor in-
structions to adjust the Gunite stack:

Maximum Allowable Brake Chamber Stroke

adjuster.
Maxlmum ‘Allowable Brake Chambar Stroke
Maximum Aflowable
Chambér Size Stroke:
inches {mm)

16 1-3/4 {44)
16:{long stroke)" 2:451)
20 4:3/4 (44)
20 (long stroke) 2:(51)
24 2.{51)-
24 {long stroke) 24112 (64)
30 2(51)
30 {long stroke) 2-1/2.(64)

11.27

Maximurn Allowable:
Chamber Size Stroke:
ihches (mm)
36 2-172 {64)
. r‘I;:ng siroke design is indicated by 3 tag. or embossing, on the brake

Table 11.1, Maximum Altowable Brake Chamber
Stroka

33.2 For Haldex Stack Adjusters:

Inspect each slack adjuster and anchor strap
for damage. See Fig. 11.15, Replace any
damaged components.

Check that the control-afm nut is tightened
10 10 15 Iofit (14 to 20 N-m).

If the control arm is in the wrong position,
the brakes will drag. Verity that the:control
arm’is in its full-release position as follows:

Chock the rear tires, then release the park-
ing brakes.

Remove the-clevis pin.

With your-finger, lightly push the slack ad-
juster into the clevis, then release it, The

adjuster may move slightly due to springing:
of the anchor strap; but will return to-its

Date: 9/17/2007
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Pretrip Inspection and Daily Maintenance

original position (holes in the adjuster and
the clevis will remain in afignment). This
shows that the control arm is fully released.

If the control arm is fu!ly released, install the:
clevis pin, If the holes in the adjuster and
the.clevis do not remain aligned; it means
{he control arm is ot against the internal
body-stop. This indicates.an incorrect instal:
lation. Mave the adjuster into. alignment with
the-clevis hole and install the clevis pin;
Loosen the contral-arm nut and rotate the
‘control arm toward the brake chamber until
you canfee| it contacting the intemal stop,
See Fig. 11.16;.Ref, A. Ba sure the control-
arm stud - moves freely in the slot of the an-
chor strap:

Tighten the.control-arm nut 10 to 15 Ibf-ft (14
16 20 N-m).

Repeat this step to be certain that.the con-
trol arm is fully released. Final opérating
travel is obtained after the vehisle has been
driven:and the brakes are heated.

Check for correct brake chamber stroke:

» With the brakes released, measure:
the distance from the-face of the air
chamber to the far side of the: clevis:
pin hale. See Fig. 11.16, Ref A,

1014172005
A.
1.
2
3. .
g. Manual Adjusting Nut. /&,

9.

until. you can feel it contacting the internal stop.

Clevis €. Control-Arm Washers
.. Slack Adjuster - and Nut :
Clevis Pin 7. Anchor-Strap Slot
Anchor Strap

Control Arm Brake Chamber

421397
Rotaté the control arm toward the brake chamber

Fig. 11.15; Haldex Aufomatic Slack Adjuster

1.28
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Pretrip Inspection and Daily Maintenance

10/03/2005 S 14200150
A. With the brakes refeased, measure this distance.

B: With the brakes applied, measure-this distance.’

Fig. 11.16, Brake Stroke Check, Haldex Automatic
Stack Adjuster

Record the exact distance as mea-
surement A.

1,29

» Apply the service brakes and: hold
them on full line pressure of at least
80 psi {550 kPa); Measure the dis-
tance from the face of the brake
chamber to the far side of the clevis-
pin hole. See Fig. 11.16, Ref. B.
Record the exact distance as-'mea-
‘surement:B.

Subtract measurement A from mea-
surement B to determine the applied
‘'stroke, Compare this value to the al-
lowable stroke: value in Table 11.1.
Long stroke design is indicated by a
tag or embossing on the brake cham-
Bar,

If the stroke varies or is greater than
‘the ‘specified range, check-the brake
‘components and, if necessary, replace
the slack adjuster.

If the stroke is less than the specified
range, see Group 42 of the
‘Columbia® Workshop Manual for ad-
justment and froubleshooting informa-
tion.

Apply the parking brakes and remave
the chocks from the tires.

»
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Pretrip Inspection and Daily Maintenance

A\ CAUTION

‘Do not harmmer on-the control arm, This may causg
internal damage.

IMPORTANT: HaldeX automatic slack adjusters
should never-need o be adjusted during nor-
mal use. The only time they need adjustment
is during installation, removal, or to back off
the brake shoes during’ repair work: Constant
manual adjustment will shorten internal clutch
life.

333 For Meritor Slack Adjusters:
Check the boot for cuts, tears, or other dam-
age. Replace it if necessary.

If the vehicle hias new brakes or brakes with
niew Jinings, you must check the free-stroke:
If the brakes or linings are not new. go o
the next step.

With.the brakes fully released; measurethe
distance from the bottom of the brake chami-
ber 1o ‘the center of the large clevis pin. Bee
Fig. 11.17, Ref. A,

Use a pry barto move the slack adjuster,

‘applying the brakes. Again, meésure the dis-
‘tance from the bottom.of the brake chamber
Ao the center of the large clevis pin. See:

Flg. 11.17, Rel. B,

The difference between the two measure-
ments is the initial free-stroke, and sets the
clearance betweer the linings and the drum.
The free-stroke must be 5/8 to-3/4 inch (16
1o 19 mm) for drum brakes, or 7/8 to 1-1/8
inch (22 to 29 mm) for disc brakes,

If the freg-stroke is incorrect, remove the
pressute-relief capscrew, spring, and paw!
‘agsembly (Fig. 11.18) from the slack ad-
juster housing. If equipped with a pull-pawl!
assembly (Fig. 11.19), carefully inser &
screwdriver and raise the relief cap about
1/8 inch (3.2 mm).

Turn the adjusting nut one-eighth turn, as
shown in Fig. 11:20. Measure the stroke
again and adjust untit corrsct.

If remioved, ‘install the pawl assembily, spring,
and the pressure-relief capscrew. Tighten
the capscrew 15 to 20 Ibf-t {20 to 27 N-m}
o, ramove the screwdriver from the puli=
pawl assembly (if equipped).

Check for correct brake chamber stroke:

14.30
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Pretrip Inspection and Daily Maintenance

1072093 _ _ 14201824
NOTE: B miinus A must be withir: 5/8 to 3/4-inch-{16 to
19 mm)

A. With the brakes released, measure this distance,

B. ‘With the brakes applied; measure this distance.

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

o With the brakes fully released, mea-
suré the distance from the bottom-of -
the brake chamber to the center of the
large dlevis pin: See Fig. 1117,
Ref..A. ' i

« Build air pressure (o 100 psi (690
kPa); then shut:down the engine. With

11.31

10/20/93

1.

12

3.

1420012a;

Brake Chamber

Clevis

Actuator Rod

Boot. )
Pressure-Relief Capscrew, Gasket, Paw! Spring,
and Pawi ) .

Manual Adjusting. Nut )

Graase Fitting (or lube plug)

Fin. 11.18, Merltor Automatic Slack Adjuster

the brakes fully applied, measure the
distance from the botton of the brake

Date: 9/17/2007
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Pretrip Inspection and Daily Maintenance

A
—\‘ )
A REBRBRAA

AP

i SR

L ﬁ:

09i27/84 14206032
A. Insert:screwdriver-here.

0705095

1420181a
A. -Shorten stroke. B.. Lengthen stroke,

Fig. 11:19, Pull-Pawl Assembly {sactional view)

chamber to the center of the large cle-
vis pin: See Fig. 11.17; Ref. B.
The difference between measurement

A-and measurement Bis the brake
ehémber stroke,

The brake chamber stroke mist-be:
less than the measurements stiown in
Tabte 11.1. Long stroke design-is indi-

Fig- 11.20, Brake Stroke Adjusting

cated by a tag.or embossing on the
brake chamber;

I the brake chamber stroke is incor-
rect, rémove the pressure-relief cap-
screw, spring, and pawl assembly
{Fig. 11,18) from the slack adjuster
housing. i equipped with a pull-paw!
assembly (Fig. 11.19}; carefufly insernt
a screwdriver and ralse the relief cap
about 1/8-inch (3.2 mm).

11.32
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Pretrip Inspection and Daily Maintenance

< Turn: the ‘adjusting aut one-gighth turn
{Fig. 11.20). Measure the stroke again
and adjust until correct.

if the-skrake varies or remains greater
than the specified range; check brake
components, including camshafts,
camshaft bushings, anchor pins, rofi-
‘ers, chamber brackets, the clevis, and
clevis pins. For instructions; see
Group 42 of the Colimbia® Workshop
Maniral,

« I removed, insiall. the pawi assembly,
spring, and the pressure-relief cap-
screw, Tighten the capscrew 15 to 20
1bHR(20 to 27 N-m)or remove the
screwdriver from the pull-pawl assem-
bly {if equipped).

A\ CAUTION

Before turning this adjusting nut, remove the
pressure-telief capscrew, spring, and pawl assem-
bly. If equipped with a pull-pawl assembly; réise the
relief cap as mstructed. 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 linings can drag, which could damage the
brake.

34,

IMPORTANT: Do not use installation templates
16 check the slack adjuster angles. Installation

templates are used oply when installing a new
slack adjuster or reinstalling the existing slack

adjuster.

Check'the: inflation pressures of the tires before
each trip using an-accurate tire pressure gauge.
Tires should be checked when cool. Be sure the
valve stem caps-are on every tire and that they are

‘screwed on-finger-tight. Inflate the tires to.the appli-

cable: pressures if nesded.

if a tire ‘has been run flat or underinflated, check
the whesl for proper lockring and s{de-ring seating,

-and possible wheel, rim; or tire damage before add-

ing air.

Molsture inside a tire.can result in body ply separa-
tion or a-sidewall rupture During fire inflation, com-
pressed air reservoirs-and lines must be kept dry.
Use well-maintained inline moisture traps and ser-
vice them regularly.

A\ WARNING ]

Do not operate the vehicle with underinflated or

overinflated tires.. Incorrect inflation can stress the
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BURNISH TEST DATA S$6.2.6

VEHICLE NHTSA NO.: @’Wﬁ DATE OF TEST: 09/11/07
SCHEDULE: PERFORMANCE REQUIREMENT:
200 stops from 40 MPH (344.8 rpm) @ 10 ft/s/s, IBT None
315-385°F each stop
200 stops from 40 mph (344.8 rom) @ 10 ft/s/s, IBT
450-550°F each stop :
Stop time: 5.78-5.96 seconds
F/IM TEMP. | TORQUE STOP TIME | AVERAGE AIR
STOP RPM (315-385°F) (Ib-ft) (5.78 - 5.96 sec)| PRESSURE REMARKS
1 344 351 2949 5.79 57 -
20 344 350 2965 5.78 62 -
40 344 350 2963 5.76 52 -
60 344 350 2954 5.79 46 -
80 345 351 2960 5.79 44 -
100 345 350 2957 5.80 42 -
101 345 351 2951 5.79 42 -
120 345 351 2952 5.79 41 -
140 345 350 2963 5.78 40 -
160 345 352 2964 5.79 40 -
180 345 351 2963 5.79 39 -
200 345 352
380 .
220 345 501 2965 5.78 44 -
240 345 - 501 2952 5.81 42 -
260 345 500 2962 5.80 41 -
280 345 501 2967 5.79 40 -
300 345 501 2961 5.78 39 -
301 345 500 2960 5.79 39 -
320 345 501 2961 5.79 39 -
340 345 501 2965 5.79 38 -
360 345 501 2967 5.75 38 -
380 345 501 2967 5.78 38 -
400] - 345 501 2967 5.77 38 -
LEADING SHOE 80%
Percent Shoe Contact TRAILING SHOE 75%
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BRAKE RETARDATION FORCE 85.4.1, 85.4.1.1

VEHICLE NHTSA NO.: CEo700 DATE OF TEST: 09/11/07
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

F/IM
AIR PRESSURE TORQUE STOP TIME
APPLIED (psi) RPM TEMPEOT:';“TURE (Ib-ft) (seconds)
20 431 171 1121 19.5
30 431 170 1927 11.1
40 432 471 2745 7.8
50 432 170 3518 6.1
60 432 171 4292 : 5.0
70 432 171 5155 4.2
80 432 171 6010 3.6
TORQUE
AIR PRESSURE| DIVIDED FORCE REQUIRED
DIVIDED RETARDATION| Pass/
APPLIED BY STATIC : Remarks
(psi) RAD BY LOAD FORCE Fail
. 163feet | 5847.8 Ibs QUOTIENT
20 690 0.12 0.05 PASS -
30 1186 0.20 0.12 PASS -
40 1690 0.29 0.18 PASS -
50 2165 0.37 0.25 PASS -
60 2641 0.45 0.31 PASS -
70 3172 0.54 0.37 PASS -
80 3699 0.63 0.41 PASS ‘ -
DATA INDICATES: XXXXX PASS FAIL
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BRAKE POWER $5.4.2, §5.4.2.1, 85.4.2.2

VEHICLE MY/MAKE/MODEL: 2008 Volvo Tractor VNM64T

VEHICLE NHTSA NO.: C 0700 . DATE OF TEST: 09/11/07
SCHEDULE: PERFORMANCE REQUIREMENT:
Initial Brake Temperature 150 - 200°F Maximum pressure during Snubs
Speed 50-15 MPH (431 RPM) - (129.3RPM) 100 psi

Deceleration 9 ft/s/s for 72 sec intervals
Speed from 20 MPH (172.4 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/IM MAXIMUM STOP
OR RPM TEMP. T?IE_C%JE AIR PRESSURE| TIME Pé\ Aﬁ E/

STOP (°F) (psi) (sec)
1 432 151 2572 46 5.92 PASS
2 431 197 2592 45 5.86 PASS
3 431 231 2606 47 5.83 PASS
4 431 258 2607 50 5.83 PASS
5 431 283 2747 51 5.53 PASS
6 431 327 2720 52 5.58 PASS
7 431 355 2687 51 5.65 PASS
8 431 372 2693 49 5.64 PASS
9 432 382 2681 . 47 5.68 PASS
10 431 398 2677 46 5.67 PASS

RPM
(1 Minute
After Snub 10)

11 173 420 4162 63 0.00 PASS

DATA INDICATES: XXXXXX __ PASS FAIL

Date: 9/17/2007
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BRAKE RECOVERY 55.4.3

VEHICLE NHTSA NO.: 680700 DATE OF TEST: 09/11/07
SCHEDULE: PERFORMANCE REQUIREMENT:
Speed 30 mph (258.6 RPM) Min. Max. update
Deceleration at 12 ft/s/s . w/o Antilock 20 psi 85 psi in
@ 1 minute intervals w/ Antilock 12 psi 85 psi
Stop time = 3.52 - 3.83 seconds
F/IM : . STOP
S;OP RPM TEMP. TOE%UE AIR PRESSURE (psi) TIME P:Sf/
0 °F) (Ib-ft) MINIMUM | MAXIMUM | (sec)
1 259 384 . 3592 44.6 56.7 . 3.57
2 259 386 3589 416 . 57.3 3.57
3 259 381 3616 39.8 57.8 3.53
4 259 376 3634 39.4 56.4 3.54
5 259 371 3603 37.7 56.9 3.55
6 259 366 3584 36.9 56.1 3.57
7 259 361 3579 36.8 54.8 3.57
8 259 358 3549 36.3 54.3 3.61
9 259 354 3556 36.6 52.1 3.60
10 259 350 3545 36.6 52.8 3.61
11 259 347 3565 36.9 53.2 3.58
12 259 343 3554 36.9 51.9 3.61
13 259 341 3558 37.4 51.2 3.59
14 259 338 3571 37.8 51.4 3.60
15 259 337 3542 38.0 50.6 3.62
16 259 334 3551 38.2 50.2 . 3.60
17 259 333 3539 38.0 50.1 3.63
18 259 330 3543 39.7 49.7 3.62
19 259 330 3558 40.0 49.8 3.62
20 259 328 3527 . 39.9 48.8 3.62
DATA INDICATES: ’ N/A PASS N/A  FAIL

Date: 9/17/2007
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TEST DATA PLOTS: $5.4.1, $5.4.2 AND S5.4.3

REPORT NUMBER:

N/A
MODEL YEAR/MAKE/MODEL:

2008 Volvo Tractor VNM64T
AXLE:

Meritor FF961 20435232
BRAKE TYPE:

Meritor Q+
DRUM SiZE AND TYPE:

15"x4" Gunite 3800 3949229
FRICTION MATERIAL:

MG1 4702 CAM FF 05343
AIR CHAMBER:

TYPE 20
SLACK ADJUSTER:

Gunite 2000 #As1172 5.5" Automatic
GAWR (lbs):

12000
ROLLING RADIUS (in):
19.5
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SECTION IV

TEST EQUIPMENT AND
CALIBRATION RECORDS
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Section IV - INSTRUMENTATION

Testing Equipment

Link Dynamometer No. 84

- . *Calibration Next
Description Serial Number Calibration
Date

Date
Torque 390 6/4/2007] - 6/4/2008
Brake Temperature 231748-4 6/4/2007 6/4/2008
Air Pressure 6801439 6/4/2007 6/4/2008
Stroke 34030749 6/4/2007 6/4/2008
Shaft Speed 4020249 6/4/2007 6/4/2008
Air Velocity 0084AS 6/4/2007 6/4/2008

*Calibration By Matthew J. Curtis

Date: 9/17/2007
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QIND)

Calibration Performed By:

Link Testing Laboratories

13840 Elmira Ave.
Detroit, Mi 48227
{313) 933-4500

Project Description:

Dynamometer 84

_ '_Certi._fjcate Qf_Calii)_(ation

Calibration Performed For:
Link Testing Laboratories
13840 Elmira Ave

Detroit, Michigan 48227

ltem Description:

Rotational Speed

Link Work Order Number:  6-070084 Manufacturer:  Stegmann
Report Number:  904070-6-2007 Condition:  Good
Cerlificate Number: 040202492007 : Serial Number: 04020249
Calibration File Name: 62070084 - 04020248.cal Model Number:  ClI25
Calibration Date:  6/4/2007 Instrument Range: 1000 RPM
Next Calibration Date:  6/4/2008 Rated Full-Scale: 1000 RPM
Procedure Used: 3 Rotational Speed Calibration Temperature: 73°F
Technician:  HFLYNN _ Relative Humidity: 47 %RH
Technician's Initials: o - Calibration Site: Link Facility
Calibration tnitial Calibration Final Initial Poercent (%) Final Percent (%)
Standard Value "As Found” Vatue Standard Value Calibrated Value of Full Scale Range of Full Scale Range
(RPM}) (RPM) (RPN} {RPM} (FSR) Ervor (FSR} Error
0.0 0.0 0.6 0.0 000% 000%
50.0 50.0 50.0 50¢.0 Q00% 000%
300.0 300.0 300.0 300.0 000% 000%
600.0 600.0 600.0 600.0 000% 000%
800.0 800.0 800.0 800.0 000% 000%
PRE-CAL POST-CAL
Maxiimum % of full-scale error observed: 0.000% 0.000%
Maximum % of FSR error allowable (+/-); 1.000% 1.000%

Prg-Calibration. Status:
Pust-Calibration Status:’

Technical Comments:

Instrument met required accuracy
Instrument meets requirsd - accuracy

The reporled expanded ungenainty of measurement is stated-as the standard uncertainty multiplied by the coverage factor {(k=2), which for a
normal distribution corresponds 1o 'a coverage probability of 95%. The data contained in this decument is applicable only to the above listed

equipment and is.not valid urless signed by the technician. Measurement standards used for this test are traceable to the Nationa! Institute

of Standards and Technology, This document shall not be reproduced without the written approval of Link Testing Laboratories.

Calibration Equipment Utilized:

Ref# Description Serial Number Range Accuracy Uncertainty. Last Cal Cal Due
REF.18 DICITAL YACHOME TER . £5409509-2 .1-26000 RPM +i- 2RPM MAX 112 RPM 11017108 12 MO.
TYotal Measurement Uncertainty: (+/-} 0.0 RPM
. R N Page
Link Engineering Company - 43855 Plymouth Oaks Blvd., Plymouth, M| 48170
{734) 453-0800 - service@linkeng.com 25 of 80
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Cahbratnon Performed By:
Link Tesling Laboratories
13840 Eimira-Ave,

Detroil: Mi 48227

{313) 933-4800

Certificate of Callbratlon

:Calibration Performed For:
Link Testing Laboratories
13840 Elmira Ave

Detroit, Michigan 48227

Project Description: Dyhamiometer 84, ltemDescription:  AirVelogity-A
Link Werk Order Number;  6-070084 Manufactirer:  R.MYeung
Report Nimber:  904070-6-2007 Condition:  Good
Certificate Numiber: 0084452007 Seifal Number:  DUB4AS
Calibration File Namme:  8-07D084 - 0084AS ¢al Model Number:  27105R
Galibration Date: /412007 Instrument Rarnge! 100 MPH
Next Calitiration Date; - 6/4/2008 . Rated Ful-Scale: 100 MPH
Procegure Used: .9 -Air Velocity:Calibration Temperature: 73 °F
Technician: H.FLYNN_ Relative Humidity: = 47%RH
Techiician's Initals: ALl /o Calibration Site:  Link Facility
Calibration Initial Calibration Final initial Percent (%) Final Percent {%)
Standard Vglue "As Fauiid™ Value ‘Standard Valug Catibrated Value of Full Scale Range of Full Scale Range
{(MPH) {(MPH) {MPH) (MPH) {FSR) Efror {FSR) Error
0.0 0.0 0.0 0.0 000% 1000%
5.0 5.2 5.0 5.2 1200% . 200%
16.0 9.9 10.0 9.9 ++100% =+:100%
20.0 20.7 20:.0 20..7 700% L 700%
230 25.2 25.0 25.2 \200% +200%
PRE-CAL POST-CAL
Maximum % of fullscale error-observed: 0., 700% 700%
Maximumm %, of FSR error allowable. (+/:): 5.000% 5 000%

Pre:Calibration Status:
Post:Calibration Status::

Insttument met required-accuracy
Instrament neets requnred accuracy

Technical Cémméntﬁ:

The reporled expanded uncettainty of measuremem is slated as the standdrd u-mertamty muluphed by the coverage faclor {k%2), which-fora
di

tion.correspands 10 a coverage probability of 95%. Th
'equment ‘and s not valid unless ‘signed-by the technician: Measure
of Standards and Technology;  This document shallnot'bé repraduced without 1

ta cont

ained it his document is applicable only to the above listed

it:standards tised forthis test are traceabls to the Nationat Institute

calibration: Equiprient Utilized:

he written approvalof Link Testing Laboratories:

Ret#  Doscription Seorjal.Number  Range Accuracy Uncertainty Last Cal C_ai Due
REFY AR VELOBITY 40:06:08425 40-7800'FPM I BEHESR +i05 GES Avigios 12 1o
Total Measurement Uncertamly (= } :0:MPH
i e - Pade
Link Engineering Company - 43855 Plymouth Oaks g :
" (7347 45320800 - service@links 30f80
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Certificate of Calibration

Calibration Performed By: Calibration Performed For:
Link Testing Laboralories Link Testing Laboratories
13840 Elmira-Ave. 13840 Elmira Ave
Detroit, M 48227 Detroit,Michigan 48227
(313} 933-4900
_Project Description:  Dynamometer.-84 Item Description:  Siroke A
Link-Work Ordeér Number:  §-070084 Manufactucer:  UniMeasure
Report Number: - 904070-6-2007 Condition:  Good
‘Ceitificate Numbaer: 330307492007 Serial Nuriber! 34030749
Catibration File Name:  -6-07D084 - 34030749 cal WModel Number:  PA-5:004-NJC
Calibration Date:  16/4/2007 jnstrument Range:  5in
Next Calibration Date:  :6/4/2008 Rated Full-Scale:  5in
Procedure Used:  -6:Distancé Calibration Temperafure: 73 °F

.. . . .Technician: 'H, ELI‘{IN, Relative:Humidity: 47 %RH
Technician’s {nitials: E L Calibration Site:  'Link Facility

Calibratioi Initial Calibration Einal Initial Percent (%) Final Percent (%)
Standard Value "Ag Found™Value Standard Value Calibrated Value of Full Scald Range of Full Scalg Range
tin} {in): {in) i (ESR) Efror (FSR}y Error
T T Telgeo 0.000 ©.000; 0.000 ;000% 000%
1,000 0,898 1,000 0,999 ~040% -1020%
2.000 1.998 2.000 2.000 ~.040% 000%
3,000 3.001 3.000 3.000 .020% -00D%
4..000 4.00Y 4,000 4.000 ©i020% .000%
.
BRE-GAL POST.CAL
Maxirium % of full:scale erior observed: ~0..040% =0:020%
AMaxirnum % of FSR error allowable (+64): 1.000% 1 000%
Pré-Galibration'Stalus: Instrunienlt met required scduracy
Post-Calibration Status; Instrument meets:Tequired accuracy
Teéhﬁiq_al_ Comments;

The repoited expanded unceriamly of Measurenmeri i is _stated asithe standard uncertarnly mumplued by the coverage factor (k—2) whlch fora
normat distribation corresponds 10 a coverage: protigbiiity-0f 95%:; The data contained:in-this document is applicable only to the above listed
equipment and is ot valid anless signed by the technitian. Measurerment standards tised for this test are trageable 1o the National Institute
of Standards and Techinology. This'document shall.not.be'reproduced without the wiitier approval of Lifk Testing Laboratories.
Calibration Equipment Wtilized:

Ref#t  Desaription Serislhumber  Range Accuracy Ungertainty Last Cal Cal Due
R'ay_;:; BN CALIPER 00333 BN, £ OOTIN 410071 1N 1121106 12M0:
REFAZ  GAUGEBLOCKBET 998795 106262 iN GRADE 3 GRADE 3 F116i06 12MO,

Total Measurement Uncertamty W-}  ERROR: lnvaf‘" ini 'in‘ior ‘range’s thé conversion returns zero, |

FPage
Link Engineering Company ~ 438685 Plymouth Oaks BIvd:; Plyrmouth, Mi:48170 »g
{734) 453:0800 service@linkeng:com 37 0f 80
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Certificate of Calibration

‘Calibration:Performed For:
Lmk Testmg 1 aboratories
SHs ; A

47 Y%RH

Link:Facility
b Galibration: Tnitial Percent (%) Final Parceat (%)
and® Value: Standard valug: 1 jé Se

(PSi}

Technical Comirments;

'libratnorr Equipment It

Ret#  Description Rarige: LastCal
REES  DISPLAY MobULe S99 CUUNTS SLUDED COUNTS:  14/15/08:
REF6! PRESSURECELL QOOPST P SHFS T E1EI0e

Teta) Measirement Uncerainty: (+/4) oopst

13855 Blymbuth 't Oaks: Blid. rPlymoulh MUSB1TD.
800 servica@lin i

Page

Lﬂnk,EngineérinQv Ol 13 af 80
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Certificate of Calibration

ihration Performed For:

iftk Testing Laboratories
40 Elmira Ave:

Michigan 48227

Temperature 1
M-Bystems
6o

Initiall Calibration Eival
"As Found* valie: Standard Value Calibrated Value

[} e i

Einal Percont (%}
of Full:S¢ale Rango
{ESRY Evror

Isteiment m
Instrument meets:

Serial Nuriber
“F1a0305
HOBYE2ES.

Aoouracy “Urigkrtaiiity

AL
FEFPRI s 5

G8%Hor ranget The Sonversionrétiitng 3¢

s Bivd,; Plyriicdify I 48176 ,P,agg‘?
@linkeng.com 41 of 80
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(CILTY)

Calibration Performed By:
Link Testing Laberatories
13840 Elmira Ave:

Detroit, Mi-48227

{313) 933-4900

Certificate of Calibration

Calibration Performed For:
Link: Testing Laboratories
13840 Elmira Ave

Detroit. Michigan 48227

‘Project.Descripfion:

Dyhamonieter 84

Item Description;

Torque ‘A-End Reverse

Link-Work Order Number: - 8:07D084 ‘Manufacturer:  Lebow
"Report Number:  904070:6:2007 Coridition; Good
‘Gerdificate. Number:  390(REV)2007 Serigl Number:  390({REV)
Calibration File Name:  “6:07D084 +:300(REV) cal Model Number: 3157
Calibration Oate:  :6/4/2007 ‘ Ingtruriignt Rang 10000 b
Next.Calibration Date: 61472008 Rated Full-Scale: 20000 Ib-it
Procedure:Used: 1 Torqué Calibration ~Temperature: 73 °F
Techniclan: “H.FLYNN. . Relative Humidity: 47 %RH
Techaician's Initials: .50 % Calibration &i Link Fagility

Calibration Initial,

Calibration Final tnitial Pergent (%) Firial BPercent {%)
Standard Value "As Found™ Value Standard Valué Calibrated Value of Full Scale Range . of Full Scale Range
{I0-) (b1t {Ib-f1) {1y {FSR) Error {FSR) Errar
0.0 0.0 0.0 0.0 000% . 000%
30611 303975 3061.1 303955 ~.108% - 1G8%
7065 .2 7013.2 70652, 7013.2 ~.260% ~.260%
10126.8 100545 10126.8 10054.5 = 361% ~.361%
16458.8 153654 154%8.8 15365.4 - 467% - A67%
PRE-CAL POST-CAL
Meinurn % of full-scale error bbseryed; ~0.407% “~0i467%:
Maximum % of £ SR error allowable (+/-): 1.000% 1.000%

Instrumerit mel required acturacy

‘Pre-Cilibration Status: f
Insfrument: meets required-accuracy

Post-Calibration Ste

The réporied expanded unceraintyof measurerment is staled:as thie Sandard uricertainty mltiplisd by 1he coverage fatfor (k=2); which for a
normat distribution corresponds foia coverage probabllity of 5%, The data contained in this document is applicable only;to the above listed
equipment arid is not.valid Unless signed by the technician. Measurement standards used for:this test are traceable {6 the Nationat Institute
ot Standards and Techriology. This decument shall riot be reproduced without the swiitten afiproval of Link Testing Laboratories.
Calibrafion Equipment Utilized:

Ref#  Description Serial Number Randge Acguracy Uncertainty. Lasi.Cal ‘Cx_a] Dueg
REF S DISPLAY MODULE, irjesa’ 5999 COUNTS e 5% INGLUBEDCOUNIS. 3171508 42 40,
REEAD LOAD CELL 3000 LB |r/8} 3000LB +£2.05%FS #1405 %ES 1118408 12 MO,
Total Measurdment Uncertainty: (+/5) ERROR: Missing Léngihandlor Force
i : I o - e 2O Bage
Link Engineering Gompany:: 43855 Plymouth. Oaks Blyd., Plymouth, MI48170 ag
: T 734y 453-0800  service@linkend.com 75 of-80
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Calibration Performed By:
Link Testing Laboratories

Calibration Pérformed For:
Link Testing Laboratories

13840 Elmira Ave. 13840 Elmira-Ave )
Detroit, Mi 48227 Detroit, Michigan 48227
3 3) 933.4900
Project Description: - Dyhamometer 84 lterh Degcription:  Torque A-End Forward
Link Work Order Number;  “6-07D084 Manufactuwr: ‘Lebow
Report Number: 8040706 2007 Co - 7 Good
Cerlificate Number: 390(FWD)2007 Senal Number:  390(FWD)
Catibration File Neme:  6-070084 - SSO(FWD) cal Model Number; 3157
Calibration Date: - 6/4/2007 instrument Range: 1000016
NextCafibraion Date: - 6/4/2008 Rated Ful-Scale: 20000 1b:ft
Procedure Used: 1. Torque Cafibration Temperatire: 73°F
Techrician:  H.ELYNN Relative Humidity: 47 %RH
Technician's:Initials: [\/ - . /-' . Calibration Site: Lirk Facility
Calibration Initial “Calibration Final Initial Percent (%) Final Percent (%)
Standard Value “As Fiund™ Value Standard Valiie Calibrated Vilue of Full 5¢ale'Range of Full Scale Range
{Ib-1t) (i) (1634 (Ib-ﬂ) {FSR) Error (FSR) Error
0. T oo 0.0 000% 600%
3059.5 30554 3146.0 3151.6 ~.021% 028%
7070.2 7070.:8 7093.0 7094.¢ 003% , 005%
10187.3 10197 .2 10204.7 102034 050% -.006%
15151.1 15192.0 15109.9 15111.8 205% 009%
. PRE-CAL POST-CAL
‘Maximuarm % of full:scale error obsérved:, Q1205% G.028%
Maxihum % of ESR error allgwable {+/2); 1.000% 1..000%

Pra-Calibration Status™
Post:Calipration:Staius;

Instrument met reguired decliracy
lnstrument meets naqunred accuracy

Technical Comments:

The repuned expanded uncertalnly of measurernenl is statéd as the s(andard untertainty mutiiplied by the: Goverage factor (k-—2) which for a
normal distribution corresponds to a-coverage probability of 85%. The.data contained in-this-document'is applicable only lo the above! listed
equ;pmen( and is ot valid unless sighed by the techniciaii. Measurement standards Uised for this test are raceable to the National Institute
of Standards and Technology. ' This.document shall not be reproduced without the written: approval of Link Testing Laboratorles.

Calibration Equipment Utilized:

Rel # Descnghon Serial Number Range Accuracy Uncertainty L:ast Cat Cal Due
REF3 DISBLAY MOBULE 11166°3:, .9998.CoUNTS +1+.05% INClUDl‘D COUNTS: 1141806 120
REF1D. POADCELL 300G 97781 B3000LB T 05%FS 08 %S 11/16/086. 1Z MO,
Total Measurement Uricertai (tf-) ERROR:‘-Missing Length andfer Foree
B s ettt it 5 R, kil A b
Link Enginesring Gompany - 43855 Plymoiith Oaks Bivd.; Plymouth, it 48170 age
(734) 4530800 - service@linkeng-com 730180
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SECTION V

DYNAMOMETER
BRAKE ASSEMBLY
SETUP
PHOTOGRAPHS
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