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SECTION |

PURPOSE OF COMPLIANCE TEST

A test was conducted on the braking performance of a 2006 MACK CXN613 TRACTOR
FRONT VIN# 1M1AKO08Y 16N011449, 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 | AVERAGE AIR | RETARDATION

PRESSURE (Min) PRESSURE (psi)| FORCE RATIO
20 psi 0.05 20 0.12 PASS
30 psi 0.12 30 0.20 PASS
40 psi 0.18 40 0.29 PASS
50 psi 0.25 50 0.38 PASS
60 psi 0.31 60 0.47 PASS
70 psi 0.37 70 0.55 PASS
80 psi 0.41 80 0.61 PASS

S$5.4.2.1 - BRAKE POWER PHASE

- Requirement: Max Pressure Dufing Stops: 100 psi

MAXIMUM
SNUB AIR PRESSURE PASS/FAIL REMARKS
(psi)
1 48 PASS -
2 42 PASS -
3 42 PASS -
4 42 PASS -
5 42 PASS -
6 42 PASS -
7 42 PASS -
8 42 PASS -
9 42 PASS -
10 42 PASS -
$5.4.2.1 - 20 MPH STOP
MAXIMUM
STOP AIR PRESSURE PASS/FAIL REMARKS
(psi)
11 66 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
*Not applicable to steer axles per $5.4.3
STOP AIR PRESSURE (psi) P?Asli / REMARKS
MINIMUM MAXIMUM
1 44 53 N/A -
2 42 53 N/A -
3 40 51 N/A -
4 40 51 N/A -
5 38 52 N/A -
6 38 51 N/A -
7 37 52 N/A -
8 38 51 N/A -
9 38 50 N/A -
10 38 50 N/A -
11 38 49 N/A -
12 37 50 N/A -
13 38 48 N/A -
14 38 50 N/A -
15 40 49 N/A -
16 39 49 N/A -
17 39 49 N/A -
18 40 48 N/A -
19 40 47 N/A -
20 40 48 N/A -
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SECTION il

TEST DATA
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SPECIFICATIONS

TEST NO.:  121D-LTL-06-003 DATE: 1/9/2007
VEHICLE:
MODEL YEAR/MAKE/MODEL: 2006 Mack CXN613 Tractor
i NHTSA NO.: C60700 VIN: 1M1AKO08Y16N011449
AXLE: Mack FXL12
BRAKE ASSEMBLY:
BRAKE TYPE: Meritor Q+
MANUFACTURER: Meritor ‘Assy P/N: A3211V7016
DRUM SIZE: 15" x 4"
MANUFACTURER: Gunite P/N: 3721AX

FRICTION MATERIAL: Meritor MA312

MANUFACTURER: Meritor Assy P/N: MA312 FF 4702D

SLACK ADJUSTER: Auto 5.5"

MANUFACTURER: " Haldex : Assy P/N: 7883-40010070

AIR CHAMBER: MGM Type 20
MANUFACTURER: MGM P/N: 19QE489P3
TEST PARAMETERS:
TEST START: 11/29/06 DYNAMOMETER: 68
TEST COMPLETE: 11/30/06 FIXTURE: 064354
REQUIRED WHEEL LOAD (lb): 6,000 ROLLING RADIUS (in): 19.4
ACTUAL WHEEL LOAD (Ib): 5980  ROTATION: Right
REQUIRED INERTIA (slug ft?): 487.6  COOLING AIR TEMP: 76°F
ACTUAL INERTIA (slug ft?): 486 COOLING AIR VELOCITY (fUmin): 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.: 2006 Mack CXN613 Tractor
VEHICLE NHTSA NO.: C60700 DATE OF TEST: 11/30/06
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 on following pages. Haldex automatic slack adjusters pp.29-30.

RECORDED BY: DATE:

APPROVED BY:
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BRAKE MANUAL FOR INSTRUCTIONS
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BRAKE ADJUSTMENT
Manual and Automatic Slack Adjusters
DESCRIPTION

Slack adjusters are used on cam or disc brake systems to convert the linear force applied by
the air chambers’into the rotary force (torque) necessary to bri ng the brake shoes: (or pads)
into contact with the brake drums (or rotors). The slack adjuster is installed over the splines of
the S-cam (powershaft on disc brakes) and secured to the air chamberpush rod with a clevis,

Slack adjusters are either manual or-automatic. Manual slack adjusters require per lodic
adjustment to maintain proper brake shoe-to-drum: clearance and air chamber stroke..
Automatic slack adjusters adjust automatically during normal service brake applications 1o
compensate for normal brake lining wear and maintain proper stroke and brake shoe-to-drum
clearance. All slack adjusters operate-on.a worm shaft and gear principle.

Figure 1 -- Mariual and Automatic Stack Adjusters

MANUAL AUTOMATIC

ADSUSTING - LOCKING
TNUT SLEEVE

ADJUSTING HER NUT
{USE 12 MM WRENCHY

NOTE

o——— —

Automatic slack adjusters, which are designed to-maintain proper brake chamber push rod
travel and compensate for brake lining wear during normal use, have been required on all air
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brake-equipped vehicles since October 1994,

Manual adjustment of an automatic slack adjuster should never be performed except when
performing brake or wheel service (such as backing off the brake shoes for wheel removal,
brake shoe relining/replacing, brake drum reconditioning, etc.). When push rod travel exceeds
specifications (Maximum Allowable Stroke as given in Table 1) on a vehicle equipped with
automatic slack adjusters, a mechanical problem with the slack adjuster, brake components or
improper installation of the slack adjuster are indicated.

In general, manually adjusting an automatic slack adjuster to bring push rod travel back
within specifications is masking a mechanical problem, not repairing it. Additionally, routine
adjustment of most automatic slack adjusters will likely result in premature wear of the
adjuster. If automatic slack adjusters are found to be out of adjustment, it is recommended
that the vehicle be taken to the nearest repair facility as soon as possible to have the problem
investigated and corrected.

Slack Adjuster Maintenance
PRELIMINARY SLACK ADJUSTER CHECKS (MANUAL AND AUTOMATIC)
Perform the following service tests:

1. Apply the brakes and check that the slack adjusters rotate freely and without binding.

2. Release the brakes and check that the slack adjusters return to the released position
freely and without binding.

3. Wwith the brakes released, check that the angle formed by the slack adjuster arm and the
push rod is greater than 90 degrees.

4. With the brakes applied, check that the angle formed by the slack adjuster and the push

rod is 90 degrees. The angle formed by the push rod and the flat surface of the brake
chamber should also form a 90-degree angle.

Figure 2 -- Incorrect Adjustment

&

MORE THAN
80"
’ 50031 1a

Figure 3 -- Correct Adjustment
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S OF SLACK ADJUSTER
7 PARALLEL TO MOUNTING SURFAC&

~MOUNTING SURFACE

500312a

5. Measure the push rod stroke. Stroke should be as short as possible without allowing the
brakes to drag. Refer to Adjusting Stroke for measurement-procedures.
Automatic slack adjusters are designed to compensate for brake lining wear and maintain
proper air chamber stroke by automatically adjusting during normal brake applications.
Automatic slack adjusters should never require manual adjustments whilé in service. However,
periodic measurements should be made as part of routine brake systeri maintenance to
ensure proper slack adjuster pperation.

The only time automatic slack adjusters should be adjusted is during installation or removal,
or after backing off the adjusters to provide clearance when removing the brake drums for
brake service. If an automatic slack adjuster cannot maintain proper air chamber- stroke, it
must be removed and repaured or replaced as necessary.

Maintaining proper brake adjustment cannot be accompi:shed by the slack-adjuster alone.
Other brake system components have a direct beéaring on the proper opéeration of the slack

adjusters. Therefore, it is necessary to inspect the following components before assuming that
an automatic slack adjuster is at fault:

» Air Chambers— Check that the air chambers are securely mounted and that proper

alignment is maintained to avoid interference between the chamberpush rod and the
chamber housing.

» Camshafts— Check the camshaft bushings for wear. A worn'camshaft bushing increases
push rod {ravel.

Figure 4 -- Camshaft
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» Wheel Bearing Adjustment— Proper whegl bearing adjustment is necessary to
maintain proper alighment between the brake drums and the brake shoes. Wheel bearing
end play must be maintained between 0.001-0.005 inch (0.025~0.13 mm). Refer to

Master Manual section 15-701, Wheel Bearings Serviceé Manual, for wheel bearing
adjustment procedures,

AUTOMATIC SLACK ADJUSTERS

Haldex Automatic Slack Adjusters

Figure 5 -- Haldex Slack Adjuster Cutaway
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Inspect the slack-adjuster for the following:

1. Inspect the slack adjuster mounting bracket for damage and make sure it is tight;

2. Check that the control arm is in the full release position.
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3. Check the slack adjuster for damage.

4. Check the de-adjustment torque of the one-way clutch by placing a torque wrench on the
manual adjusting nut and-turning counterclockwise. If the nut turns at'a torque less than
13 Ib-ft (18 Nem}), the one-way clutch is'slipping, making it necessary to replace the slack
adjuster. {(When backing off the adjusting nut, a ratcheting sound should be heard.)
Check slack adjuster operation as follows:
1. Block the wheels to prevent the vehicle from moving.
2. ‘Release the spring brakes.

3. Check that the push rods are fully retracted.

Figure 6 -- Backing Off Slack Adjuster

S

4. Create an excessive clearance between the brake shoes and the brake drum by turning
the manual adjusting nut counterclockwise. (When backing off the adjusting nut, a
ratcheting sound should be hieard.)

Figure 7 -~ Checking Slack Adjuster Operaticn
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S. Eully apply, then release the service brakes. During release, observe if the manual
adjusting nut rotates. (It may be easier to detect rotation by placing 2 wrench on the
adjusting nut.) The rotating adjusting nut indicates that the slack adjuster is
automatically adjusting to compensate for the excessive clearance between the brake
shoes and brake drum. On each subsequent brake application and release, the amount of
adjustment should be reduced until the desired cleararice is obtained.

6. With the brakes released, check that the angle formed by the slack adjuster arm and the
push rod is greater than 90 degrees.

ArvinMeritor™ Automatic Slack Adjusters

Figure 8 -- ArvinMeritor™ Automatic Slack Adjuster Cutaway.
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Inspect the slack adjuster for the following:

1. Check the in-service free stroke and the adjusted chamber stroke. Refer to
ARVINMERITOR™ AUTOMATIC SLACK ADJUSTERS for measurement procedures.

2. Inspect the slack adjuster boots for damage. If damage is evident, install a new boot
after first inspecting the condition of the grease inside the slack adjuster. If the grease is
dry or contaminated, or if the slack adjuster pawl or actuator is dry or worn, the slack
adjuster must be removed, disassembled and repaired.

3. Check for heavy corrosion or contamination around the splines and retainer rirzg‘.thean
the area as necessary. Also check for excessive movement between the slack adjuster
and the S-cam (or powershaft on disc brakes). Repairorteplace worn.or damaged parts.

Figure 9 ---Splined Shaft
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Inspect the slack adjuster for the following:

» Test the adjusting mechanism: torque by inserting a 3/8-inch square drive torgue wrench
into the adjusting crank socket and-turning in the opposite direction of the arrow stamped
on.the face of the housing. If the torque required to-back off the crank is.greater than 50
tb=ft (68 Nem), replace the slack adjuster.

Check slack adjuster-operation as follows:
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1. Block the wheels to prevent the vehicle from moving. Release the parking brakes.

2. Apply and release the service brakes several times and observe that the slack adjusters
and external components move freely and without binding.

3. Check the brake chamber stroke. Refer to Adjusting Stroke for measurement procedures.

o If the brakes do not fully release when the chamber push rod is fully retracted and
the measured stroke for a full service brake application is less than 1-1/4 inches, the
slack adjuster may be overadjusting and should be removed and replaced.

o If the measured push rod stroke is greater than 1-1/4 inches and the brakes do not
completely release when the brake chamber air is exhausted, a problem with the
service brakes is indicated and must be identified and corrected.

o If the measured push rod stroke exceeds the recommended maximum operating
- stroke, the slack adjuster may be underadjusting. Check the linkages for physical
damage or excessive wear, and replace as necessary. If no damage to the linkage is
evident, check the brake assemblies for excessive camshaft movement, cracked or
broken brake chamber brackets, or oversized drums, Repair or replace as necessary.
If none of the above conditions exist, replace the slack adjuster.

GUNITE AUTOMATIC SLACK ADJUSTERS

Figure 11 -- Gunite Automatic Slack Adjuster

Hilanna

1. Boot 3. Adjusting Hex

2. Grease Fitting

Inspect the slack adjuster for the following:

« Check the slack adjuster housing for structural damage, and also check for a worn clevis,
clevis bushing and a torn or cut boot. Replace as required.

Check slack adjuster operation as follows:

1. Using a 7/16" box wrench on the adjusting hex, turn the hex counterclockwise 3/4 turn.
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A ratcheting sound should be heard when the adjusting hex Is rotated counterclockwise.
2. Make a chaik mark on the adjusting hex.

3. Apply and release the service brakes several times while:watching the adjusting hex. The
hex should rotate clockwise during this test,

NOTE ]

- s~

The adjustment is intentionally made in small increments, so it will take several brake
applications to bring the slack adjuster back within stroke specifications.

4, Check the adjusting mechanism torque by using a torque wrench and a 7/16" socket to
turn the adjusting hex counterclockwise. Note the amount of torque ittook to rotate the
adjusting hex counterclockwise.

If the adjusting hex did not rotate clockwise when the brakes were applied and released
during step 3, or if less than' 15 Ib-ft (20 Nem) of torque was required to rotate the
adjusting hex counterclockwise, the slack adjuster must be replaced.
If the adjusting hex rotated clockwise whén the brakes were applied and released, and a
torque greater than 15'1b-ft (20 Nem) was required to turn the adjusting hex
counterclockwise, the slack-adjuster is functioning properly.
5. Readjust the brakes.
Slack Adjuster Lubrication

Lubricate the slack adjusters at each scheduled chassis lubrication interval. Apply a sufficient.
amount of grease to the fitting to completely fill the slack adjuster body cavity.

Eigur;e;hizm:;,;\;ﬁiavs;&\»f\djust,:er Lubrication Points
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Date: 1/9/2007
Page: 23 of 49




MEASURING PUSH ROD TRAVEL

1. With the brakes released, measure the distance betweeri the flat surface of the brake
chamber to the center-of the push rod clevis pin. ’

Figure 13 -- Measuring Distance "A"

5003258

2. Make and hold a.full brake treadle application.

3. With the brakes applied, again measure the distance between the flat surface of the
brake chamber to the center of the push rod clevis pin.

Figure 14 -- Measuring Distance 8"

$00336a

4, Subtract the measurement made with the brakes released from the measurerient made.
with the brakes applied. The difference is the stroke:

5. Compare the stroke measurement with the maxirmum allowable stroke shown in the last
column of the following table.
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Table 1

Type Effective Overall Maximum
Diaphragm | Diameter Allowable
Area {Inches) Stroke
{Square {Inches
Inches) [mm])
Clamp and Stamped 9,.. 9 5-1/4 1-3/8 {35]
Ring Type 12... 12 5-11/16 | 1-3/8 [35]
16... 16 6-3/8 1-3/4 {44}
20... 20 6-13/16 1-3/4 [44]
24... 24 7-1/4 1-3/4 [44]
24L.... 24 7-1/4 2[51]
30... 30 8-1/8 2 [51]
36... 36 9 2-1/4 [57]
Rotochambers 24... 24 7-1/32 1-7/8 [48]

Manual slack adjusters must be adjusted whenever the actual push rod applied stroke exceeds
the maximum allowable stroke. With automatic slack adjusters, investigate and correct the
probable cause if actual push rod applied stroke exceeds the maximum allowable stroke. Do
not attempt to operate an automatic slack adjuster as a manual adjuster.

Proper brake adjustment must be maintained for the safe operation of the truck.

Block the wheels that remain on the ground. Raise the axle to be adjusted and
support on safety stands.

« Support the front axle under the axie housing or the center of the axle.
+ Support the rear axie under the lower spring trunnion.

Release the parking brake while adjusting the brakes.

MANUAL SLACK ADJUSTERS
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Figure 15 -- Manual Slack Adjuster

ADJUSTING NUT LOCKING SLEEVE

500331

Position the wrench over the adjusting screw and depress the adjusting lock sieeve BEFORE
attempting to turn the adjusting screw. With the brake chamber push rod in the released
position, turn the adjusting screw until the brake linings are against the brake drum. Back off
the adjusting screw 1/4 turn or until the wheel rotates freely {a light drag may still be felt
when rotating the wheel), When the adjustment is complete, be sure the locking sleeve is
returned to its locked position by allowing the sieeve to engage the hex head of the adjusting
SCrew.

NOTE

Because of different applications and slack adjuster mounting, always make sure the adjusting
screw is being turned in the proper direction to adjust the brakes.-

After proper adjustment, apply the brakes.

NOTE

All wheels must be on the ground before the brakes are applied.

The slack adjuster arm and brake chamber push rod should form a 90-degree angle. The
brake chamber push rod should also form a 90-degree angle with the flat mounting surface of
the brake chamber. All slack adjusters on the vehicle must be at the same angle.

ARVINMERITOR™ AUTOMATIC SLACK ADJUSTERS

The brakes must be readjusted after any operation involving the removal and reinstaliation of
the slack adjusters, or if the adjustment has been backed off for any reason. DO NOT rely on
automatic slack adjusters to take up excess initlal clearance.

Slack Adjuster Free Stroke
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A CAUTION

Spring brake chambers must be manually caged, and thére must not be any air pressure in

the service portion of the chambers before measuring frée stroke.,

A CAUTION

Make sure the spring brakes are tincaged before returning the vehicle to service.

NOTE

Pawls on old-style ArvinMeritor™ automatic slack adjusters must be removed when mantially
adjusting the brakes or damage to the pawl teeth may result. New-style pawis are spring-
loaded-and need only be pried out 1/32inch to disengage. The pawl automatically re-engages
when the pry bar is removed.

Setting Free Stroke

A CAUTION

Before attempting to turn the manual adjusting nut; remove or disengage the pawl.

Figure 16 -- Setting Free Stroke

. MANUAL
. ADJUSTING
NUT

T REMOVE ! e
CAPSCREW  pawL 5003324

Set the stroke to its approximate léngth and set the lining-to-drum (or brake pad-to-rotor)
clearance as follows:

Turn the manual-adjusting nut clockwise until the brake linings contact the drum or disc rotor.
Then:
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« Turn the nut 1/2 turn counterclockwise for drum brakes.
« Turn the nut 3/4 turn counterclockwise fordisc brakes.
Measuring Free Stroke

1. Measure the distance from the bottom flat surface of the air-chamber to the ce‘m’tér-ef the
large clevis pin.

2. Using a pry bar inserted in the clevis between the large and small clevis pins, move the
slack adjuster until the brake-linings:contact the brake drum:(or disc-rotor).

3. Again measure the distance from the bottom flat surface of the air chamber to the center
of the large clevis pin.

-

s Y i

ot

FREE STROKE =Y MINUSX

£00333

The difference between the two measurements is the free stroke.
« Drum brake free stroke = 1/2-5/8 inch (12.7-15.9 mm)
« Disc brake free stroke = 3/4-7/8’§m’:’h (19.1-22.2 mim)
Adjusting Free Stroke

Adjust the free stroke by turning the adjusting nut in 1/8-turn increments.

Date: 1/9/2007
Page: 28 of 49




_A CAUTION

Before attempting to turn the manual adjusting nut, remove or disengage the pawl.

T Adjusting Free Stroke

PAWL
SPRING \

_MANUAL
ADJUSTING
NUT

\~"pEMOV ki
CAPSCREW pAWLa' ‘ s00332a

« Turning the nut clockwise lengthens stroke length.
« Turning the nut counterclockwise shortens stroke {ength.

After properly setting the free stroke, verify the correct installation of the slack adjusteror
proper operation of the brakes by checking the adjusted stroke.

Refer to Adjusting Stroke for measurement procedures.

NOTE

——

When measuring adjusted stroke, the applied pressure must be between 80 and 90 psi. If the
vehicle is not equipped with an application gauge, pressurize the reservoirs to 100 psi. Afull
brake application with a reservoir pressure of 100 psi gives an application pressure of 80 to 90
psi at the air chambers.

After properly setting the chamber stroke, reinstall the pawl assembly, and torque the
capscrew to 15-20 [b-ft (20-27 Nem). )

HALDEX AUTOMATIC SLACK ADJUSTERS

The brakes must be readjusted after any operation involving the removal and reinstallation of
the slack adjusters, or if the adjustment has been backed off for any reason. DO NOT rely on
automatic slack adjusters to take up excess initial clearance.

1. Block the wheels to prevent the vehicle from moving. Then release the parking brakes.
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2. Turn the manual adjusting nut until the brake linings contact the brake drum:.

Figure 18 -- Ha‘ld,.e,x S}lack.Acijusfér

ey

3. Back off the adjusting nut 1/2 turn.

NOTE ) B

A minimum torque of 13 Ib-ft (17.6 Nem) is required to overcome the one-way cluteh. A
ratcheting sound should occur while the adjusting nut is being turned counterclockwise.

4. After properly setting the slack adjuster, measure the adjusted stroke. Refer to Adjusting
Stroke for measurement procedures.,

BENDIX AUTOMATIC SLACK ADJUSTERS
The brakes must be readjusted after any operation involving the removal and reinstallation of

the slack adjusters, or if the adjustment has been backed off for any reason. DO NOT rely on
automatic slack adjusters to take up excess initial clearance. '

1. Block the wheels to prevent the vehicle from rolling. Release the parking brakes and raise
the wheel to be adjusted off the ground so it sping freely.

2. Insert a 3/8-inch square drive ratchet'into the adjusting ¢rank socket,

3. While spinning the wheel, turp the adjusting crank in the direction indicated by the arrow
stamped on the face of the housing until wheel rotation stops.

4. Back off the adjustment 3/4 turn'in the opposite direction, or until the wheel spins freely.

Considerable torque, as much as 50 Ib-ft (67.8 Nem), is required to back off the manual
adjustment.
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5. After properly setting the slack adjuster, measure the adjusted stroke. Refer to Adjusting
Stroke for measurement procedures.

GUNITE AUTOMATIC SLACK ADJUSTERS
The brakes must be readjusted after-any .Qpera:tion involving the removal and reins:ta%iatic_).n oF
the slack adjuster, or if the adjustment. has been backed off for any reason. DO NOT rely on
automatic slack adjusters to take up excess initial clearances.

1. Block the wheels to prevent the vehicle from rolling, and then release the parking brakes.

2. Turn the adjusting hex extension clockwise until the brake linings contact the brake
drum.

3. Back off the slack adjuster by turning the adjusting hex counterclockwise approximately
1/2 turn. .

NOTE

adjuster. When rotating the adjusting hex counterclockwise, a ratcheting should be
heard. This is normal.

Approximately 25-30 Ib-ft (34-41 Nsm) of torque will be requifed to back off the slack

Figure 19 -- Slack Adjuster Adjusting Hex

An;mémm
EXTENSION

4. After backing off the slack adjuster, ‘measure the stroke by measuring the distance
hetween the face of the air chamber and the center of the large clevis pin with the brakes
released and applied (refer to Adjusting Stroke).

5. Measure free stroke. Frée stroke is the amount of movement of the slack adjuster
required to move the brake shoes against the brake drum. Free stroke is measured as
follows:

a. With the brakes released, measure the distance from the face of the brake chamber
and the center of the large clevis pin.
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b. Using a large screwdriver or pry bar:as a lever, move the slack adjuster until the
brake shoes contact the brake drum. With the brake shoes in contact with the brake
drum, again measure the distance between the face of the brake ¢chamber and the
center of the large clevis pin.

Figure 20 ;-.{_M.easu.ring Free Stroke

Free stroke should be 3/8"-5/8" (9.53-15.88 mm). If free stroke is within
specifications, but the-applied stroke is too long, check the brakes for problems such
as missing or worn components, cracked brake drums or improper lining to drum
contact. '

If free stroke is greater than specifications, perform the tests outlined in the section
Slack Adjuster Maintenance.

brake adjustment proce_c_:ture

© Cop_yﬁght 2005 Mack Trucks, Inc. Al vights reserved. Torms of Use
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BURNISH TEST DATA S6.2.6

VEHICLE NHTSA NO.: C60700 DATE OF TEST: 11/30/06
SCHEDULE: PERFORMANCE REQUIREMENT:
200 stops from 40 MPH (347 rpm) @ 10 ft/s/s, IBT None

315-385°F each stop

200 stops from 40 mph (347 rpm) @ 10 ft/s/s, IBT
450-550°F each stop

Stop time: 5.78-5.96 seconds

FMTEMP.| TORQUE | STOPTIME |AVERAGE AR
SToP RPM | (315-385°F)|  (b-f) |(5.78-596 sec)| PRESSURE REMARKS
1346 348 2963 588 76
20] 347 348 2974 5.81 85
0] 347 348 2987 5.80 55
80| 347 348 3017 5.80 48
80| 347 348 2997 5.80 25
100] 346 348 3017 578 a1
101]_346 348 3013 5.78 23
120 347 348 2992 5.78 22
120] 348 349 3033 5.79 21
160] 346 349 3021 5.77 20
180|346 348 3020 5.78 20
348

(450-550°F) T
201] 347 382 2978 5.80 42
220] 348 500 2996 5.80 25
240] 348 500 3016 5.82 24
260] 346 500 3002 5.80 23
280] 346 500 2999 5.80 23
300 347 500 3012 5.80 22
301] 348 500 3016 5.81 22
320] 346 500 3005 5.81 22
340] 347 500 3021 579 a1
360] 346 500 3010 5.80 a1
380] 347 500 3022 579 20
400 __347 501 3010 5.81 20

LEADING SHOE

Percent Shoe Contact TRAILING SHOE

Date: 1/9/2007
Page: 33 of 49




BRAKE RETARDATION FORCE S5.4.1, S5.4.1.1

VEHICLE NHTSA NO.:

SCHEDUILE:

C60700

Decelerate from 50 MPH at pressures of
20,30,40,50,60,70,80 psi

IBT 125-200 °F each stop
Measure torque starting coincident with

required pressure

DATE OF TEST:

11/30/06

PERFORMANCE REQUIREMENT:
Retardation ratio as in table below

FIM
AIR PRESSURE TORQUE STOP TIME
APPLIED (psi) RPM TEMP'(E,,T:';\TURE (Ib-ft) (seconds)

20 434 169 1122 195
30 433 169 1914 1.3
40 432 169 2750 7.0
50 434 169 3557 6.2
60 434 169 4306 51
70 433 169 4922 44
80 433 169 5467 40
TORQUE
AIR PRESSURE| DIVIDED FORCE REQUIRED Pass/
APPLIED |BYsTaTic| DIVIDED  IRETARDATION| Pass Remarks
o RAD BY LOAD FORCE - Fail
P 1621 5979.8 Ibs QUOTIENT
. eet

20 694 0.12 0.05 PASS -

30 1184 0.20 0.12 PASS -

40 1701 0.28 0.18 PASS N

50 2200 0.37 0.25 PASS -

60 2664 0.45 0.31 PASS -

70 3044 0.51 0.37 PASS N

80 3381 0.57 041 PASS -

DATA INDICATES: XXXXX PASS FAIL
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BRAKE POWER S$5.4.2, S5.4.2.1, §5.4.2.2

VEHICLE MY/MAKE/MODEL.: 2006 Mack CXN613 Tractor

VEHICLE NHTSA NO.: C60700 DATE OF TEST: 11/30/06
SCHEDULE: PERFORMANCE REQUIREMENT:
Initial Brake Temperature 150 - 200°F Maximum pressure during Snubs
Speed 50-15 MPH (433 RPM) - (130RPM) 100 psi

Deceleration 9 ft/s/s for 72 sec intervals
Speed from 20 MPH (173 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%';_?tl)’E AIR PRESSURE | TIME Pﬁ‘pﬁf’

STOP (°F) (psi) (sec)
1 433 148 2696 48 568 | PASS
2 433 190 2729 42 567 | PASS
3 433 230 2687 42 571 | PASS
4 433 269 2680 42 571 | PASS
5 433 304 2672 42 571 | PASS
6 433 336 2688 42 560 | PASS
7 433 365 2679 42 560 | PASS
8 434 386 2706 42 5686 | PASS
9 432 406 2705 42 569 | PASS
10 433 223 2695 22 570 | PASS

RPM
(1 Minute
After Snub 10)
11 174 440 4296 66 2.03 | PASS
DATA INDICATES: XXAXXXXXX PASS

FAIL
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BRAKE RECOVERY §5.4.3

VEHICLE NHTSA NO.: C60700 DATE OF TEST: 11/30/06
SCHEDULE: PERFORMANCE REQUIREMENT:
Speed 30 mph (260 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 *Not applicable to steer axles per S5.4.3
STOP RPM TZ\'X‘P_ TORQUE | AIRPRESSURE (psi) S_;ITSE PASS/
No. (F) U8 [“pinMum | MAXIMUM | (sec) | FAL
1 260 385 3654 43.8 52.7 3.58 N/A
2 259 378 3630 423 52.7 3.60 N/A
3 259 374 3539 39.8 51.3 3.60 N/A
4 260 366 3640 40.0 51.3 3.59 N/A
5 261 358 3643 38.2 51.6 3.60 N/A
6 261 352 3644 - 381 51.3 3.59 N/A
7 260 346 3642 37.3 51.6 3.59 N/A
8 260 343 3633 379 50.9 3.59 N/A
9 260 338 3616 37.8 50.1 3.60 N/A
10 261 333 3655 37.6 49.6 3.60 N/A
11 260 331 3617 37.8 49.0 3.60 N/A
12 260 329 3633 36.9 50.1 3.60 N/A
13 261 326 3632 38.3 47.8 3.60 N/A
14 261 325 3633 376 49.6 3.60 N/A
15 260 321 3628 39.5 48.9 3.60 N/A
16 260 318 3616 39.5 48.6 3.60 N/A
17 260 318 3623 39.3 48.8 3.60 N/A
18 260 317 3633 40.4 47.9 3.61 N/A
19 260 313 3622 40.0 46.8 3.61 N/A
20 260 312 3612 40.2 48.2 3.60 N/A

DATA INDICATES: N/A PASS N/A__ FAIL
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REPORT NUMBER:
LTL-DOT-067154-001
MODEL YEAR/MAKE/MODEL:
2006 Mack CXN613 Tractor
AXLE:
Mack FXL12
BRAKE TYPE:
Meritor Q+
DRUM SIZE AND TYPE:
15" x 4" Gunite 3721AX
FRICTION MATERIAL:
Meritor MA312
AIR CHAMBER:
MGM Type 20
SLACK ADJUSTER:
Haldex 5.5" Automatic
GAWR (lbs):

12000
ROLLING RADIUS (in):
19.4

120

110

100

90

80

70

60

Pressure (PSl)

12 3 4 6 6 7 8 910

Power Stops

TEST DATA PLOTS: $5.4.1, S5.4.2 AND 85.4.3
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SECTION IV

TEST EQUIPMENT AND
CALIBRATION RECORDS
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Section IV - INSTRUMENTATION

Testing Equipment

Link Dynamometer No. 68
s . Next
Description Serial Number Call:l)bratlon Calibration
ate

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 Calibration

Calibration Performed By Calibration Performed For
Link Testing Laboratories Link Testing Laboratories
13840 Elmira Ave, 13840 Eimira Ave
Detroit, Mi 48227 Detroit, Michigan 48227
{313) 833-4500
Machine Dascription;  Dynamothaler 68 Dieseription,  “Torgue Fad:
ReportNember: DO0BS52008 Manufachuar: Lebow
Certificaty Number.  3852(F12006 Candition: Geed:
Calibration Dale:  §/16/2006 Seral Numwmber. | 3850F)
Next Calibration Date;  6/16£2007 . MedelNummber. 31248
Progadure Used: 1 Torque Calibration Instrursont Range: 15000 10b
Procedure Date:  B116/2008 Rated Full-Seate: - 200.Kibn
Technician.  M.Curlis. y Tempsrature: 7§ ;’
. % wlative Humidity: 40 %
Sigriatufe; " ; ;,; A )57:)\ ’
Calibration Initial Calibration Eial- initial Percent (%) Final Percent (%)
Standard Value "As Found" Valug: Standard Value Catibrated Valus- of Full Scale Hange  .of Full Scale Range:
{lb18) {1B-1t) (1) {ibh) {FSH) Error ) (FSR) Error
0.2 0.8 0.2 0.8 00H% ~00a%
2483.9 24931.3 2483, 2491.3 044% 04
4906.,1 491%.4 48061 49114 o3 032%
9990.1 9994 .6 9990, 1 B994.6 L0278 WA
14305.9 14315.2 14305.9 1315,.2 S056% 6%
PRECAL POST-CAL
Maximum % of fullscale eriorobsended; 0.0560% TO560%
Maxipium % of FSR error allowabie (35 1.0000% 1.0000%

Pra-Calipration Status:

noStalus:  Instrumenit el required sctitacy
Post-Calibration Stalus:

'lhatmméﬂtméets tequined socuriey

The reported expanded uncerainly of measurement is stited a8 the standard tncedalnty moliplied by the Soverage sk ka2 which fora
normaldistribution corresponds {0 a coversge probabilily of 85% The data conlained inthis documentis applicable anly o the above listed
equipment and is not valld unless signed by the technician. Measurement standatds used for dhis test. are traceable to the National lestitute
of Staitdards and Technofogy. This document shall nol ba:feprodunsd withut the wrilten approval of Link Testing Laboralories. U

Ref#  Descrintion SedalNumper  Range Agouracy Uncerainty Lasi Cal Calbue
REF:3 DISPLAY MODULE 133441 G999 COUNTS. b 05% Y 08 1A£72005 1200,
REF10 LOADCELL 3000LB 87781 300018 - DE%NES HES L 08 11742005 12MO.
11-21-2006 Link Engineering Gompany Calibmation Systeny 3.7 11

Page 28 of 33

service@linkengicom
060068 - 3862¢F).cal
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Certificate of Calibration

Catibration Petformed By
Link Testing Laboratories’
13840 Elmira Ave:

Detroit, Mi 48227

(313) 933-4900

Machine Descriplion:  Dynamometerss
Répod Number:  DODGB:2006
Certificate Number:  ~ GOBBTEMP12008;
Calibratlon Datel  6HB/2008

Catibration Performed For
Link Testihg:Laboralories
13840 Elmira fve

Deétroit, Michigan 48227

Deseriplion:  Temperatuel
Mahetacturer,: Link Engineering
Condition:  Good
SeriabNumber.  DLBETENPY .

NextCalibration Oate; 6/162007 . ModetNumber: AO-CAY
Procedure Used: 4 Temperature Catibration(thermoscuple cond ) Instiument Range: ]
Pracedute Date:  6/16/2006 T Rated Ful-Scale.
Technician; M. Curtis & ‘Jgemg&mg{e:
- = elative Humidity,
Signiature; /;5 /f :];*x
Catibration Initiat Calibration Final initial Percent (%) Finat Percent (%)
Stantard Value “As Found” Value Standard Value Calibrated Value ot Eull Seale Range of Full Seale Range
("F} °F) {*F) {°F) AFSR) Error (FSR) Error ’
0.0 0.8 0.0 00 - 057% . 000%
350.0 350.8 3500 350.2 O57% 50%
700.0 700.9 700.0 6949 L 064% « 0079,
1050.0 1051.5 1056:.0 4050, 107% O07%
1390.0 1382.0 1390.0 13897 Sy =02

“Maximum % of full-scale Srior olisérvad;
Maximum % of FER endr aliowable (+1.3:

0.0800%
1.0000%

Pre:Calibration Status:  Instrument met required-aceirtacy.
Post-Calbration Status!  Insbumant meels required acouracy

The repored expanded ungerainty of measurement is: siated as the standard uncertainly mltiplied by the coverage factor (k=2), Which'for a
normal distibution correspondsito & coverage probabifityof 85%: The data contained in this decumentis applicable ohily to ihe above listed
equipment and is not valid uniess signed by thelechnician. Measurement standards used for this lastsre traceable to the National Institute
Jof Standards and Technology. - This-document shall not be-reproduiced without the wrillen approval ot Lk Testing Labioralobies,

. —— -
REF4  TEMP T:486386 AOIBET
11-21:2008.

Page 20 of 33
0&D068 - D06BTEMPY.Cal

Accuracy Unceninty  LastCal' Calbys
shaf B Fidf 1112005 AT,

Link Engineerng Company Calibration System: 3.7.11
sewvice@linkeng com ) '
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Certificate of Calibration

Calibration Performed By
Link Tesling Laboratories

Calibration Performed For
Link Tésting Laboratories

13840 Elmica Ave. 13840 Eimira Ave
Detroit, Mi 48227 Detroit Michigan 48227
{313)°833:4900
Machine Desgription;  Dynarometer 68 Descaplion: Alr Pw#s&ra
ReportNumber:  DODES-6:2006 Wanufacturer. BLH:
Certificale Number: 788982006 Condition: . Goog
Calibration Date:  616/2006 SeralbNumber: 76808
Next Calibration Datel 611672007 Hodet Number;  DHF
Prodedure Used:  2Pressure Calibralion Instrument Rangs.. 200 PSI
Procedire Date:  BHE/2006 Rated Full-Seale. 200 PS5t
Technician:  M.Curtis el ;Fﬁmpemig;e: ?g ;‘
. i clative Humidity,:  40%
Signature: f?; & / iz i
Calibration Initial Calibration Final ) initlal Percont (%) Final Fercont {%)
Standurd Vale “Asg Foulid" Value Standard Value Calibrated Value: of Full ScaleRangs ) an
{PSY) {PS) (PShH- P (FSR)Ebmzr {FSR) Error
0.0 0.0 0.6 0.0 SO00% -000%
24,2 241 24,8 24,9 5 0850% A50%
50.0 49..9 49,7 49,7 = 50% Go0%
75.1 74 .8 4.3 74.8 =L 50% Qoo
117.5 116.7 112.5 3172 =2 400% «.150%
PRECAL POST.CAL
WMaximur % offillscals error observed: ~LLA000%: 0.1500%
“Magimum % of ESRetror aliowables (=4 1.0000%. 1.0000%

Pre-Calibration Statug;
Post-Calibration Slatus:

Anstrument migtiequlred aéturacy
Instrument meets required agolrady

The reported expanded untcertainty of measurement is stated asihe
normal distributioh corresponds to'a coverage probabllity o 95%. T
eqiipmient and Ts'nol vallg unless signed by the techhician, Measure
of Standards and Technabgy This dotumernt shalt not be reproguced wf!hau! 1

rd-gncenainty indtiplied by the soverage factor (x-»x;, whigh for s
n.this document is pplicab
sed for this lest are Liate

le oaly to the above isted
3l 1o the Nalional Institute

en approvalof Link Tasting Laboratoniss,

Refft  Describtion SeiiatNumber  Range Aceurasy Unconainty LagtCal Cal bug

REF:3  DISPLAY MODULE 133441 9RO COUNTS L 05% HH 08 1712005 12 N0,

REF.8 PRESSURE CELL 200 PSI 852283 200 P51 - 28%FER S ESR v 25 VHTI2008 2N
11-21-2006 Link Engineedni Company Callbration Systern 3711
Page 2 of 33

0BD06E - 76898 .¢al

semce@ﬁnketsg ety
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Certificate of Calibration

Calibration Performied By
Link Testing Laboratories

Calibration Performed For:
Link Testing Laboratories:

13840 Elmira Ave. 13840 Elmira.Ave
Detroit, Mi 48227 Detroit Michigan 48227
{3713)933-4900
Machine Description;.  Dynamometer 68 Descrintion: Orn Brake-Stioke
Report Number:  D0068-6-2006 Manulacturer:  Unimeasuie
Cenlificate Number: 200301482006 Conditio Good
Calibration. Date::  6/16/2006 i v 20030148
Next Calibration Date: 61162007 v PEAOOANIC
Procedure Usad: 8 Distanice Calibration instrument Range:. 1000
Procedure Date: 6/18/2006 i Rated PulkScale:. 10in
Technician:  M.Curtis « l,‘tam&ega;ure: 73%
-x i elative Humidity:. 40
Signature: x; ? & j 3,
Catibration kst Calibration o Initfal Parcent (%) “Fitial Percent (%Y
Standurd Valie “Ax Found™ Vahie Standard Value -Calirated Value of Full Sesle Range:  Hf Full Scale Raiige
{in} (i) finy: {FSR) Error AESR) Error
0,000 0000 0,000 sy AD00% <OB0%,
1.000 0.997 . 0,995 “030% - D505
2:000 2.005 ~00a 2.000 S050% L000%
000 3007 3000 3008 SLI0% LORO%
Pﬂi‘:‘% A‘%: PosT.eAL
Maximum %of fulliscale sror absernved: DI700% T 00800%
Maximum % of PSR errarallowable (+£4); 1:0000% 1.0000%

v_&_’:{e»(}a’ta;ratiqs Status:
Post-Calibration Stalus:

Instrimant mist fequired scoirack
Instrument meals reguired atcuraty:

The teported expanded uncedainty of measurement is stated as the standatd uncertalnty muliphad by he coverage fistor (keay; whishfors

normal distribution correspands fo.a coverage probability of 95%: “The dala contained in this document i applicable anly to the atiove fisted

equipment.and is not valld unless signed by the lechinician. Measiurement standards used for ihis
of Standards and Techriology. This dociment shall nol e reproduced withoul the written approvat

REE:S -6 INCALIPER
11-21-2008
Page 6 of 33

05D058 - 27110264 cat

forihis tes!

tare traceable 16 the National Institule
ot Link Testing Latioratories.

Sefisl Number  Rarigs Actutacy Ungertalnty Last Gl Cal e
33333 06N +4 00T N85 004 117742005 12O,

Link Englosering Qommr_ay-i‘ﬁaﬁﬁmxian Systeny 3711

service@iivkeng.com
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Certificate of Calibration
Calibration Performed By :

Calibration Performed For

Link Testing Laboratories

13840 Elrmira Ave:
Detrolt, Mi 48227
(313)933-4900

4anK Testing Laborafories
13840 Elmira-Ave
Detroit Michigan 48227

Machine Description:  Dynamometer 68 Desciiption:  "Shaft Speed
Report Number:  DO068-5.2008 Manidacturer:  -LucasLedex
Certificate Number:  BOZ0DERB2006 Conditiore. Good
Galibretion'Date: 611672006 Serial Number. 96200686
Next Calibrationt Daste:  6/16/2007 Mogel Numiber.  HD-20-DN-B00:SLD-TLBS
Procedure Used: 3 Rotationat Speed Calibration Inshrunyent Ranges 2000 RPM

Procedire Date:

SHH12006

Rated Pull-Seale:

1200 RPN,

Technician:  MCurtis ! Temgerafg're; ng
e 3 Retative Mumidity:  40.%
Sigualure; /).7? *‘f“&

Calibration Initial

Calibration Final initial Parcont (%) Final Percent (%)
Standard Value *A$ Found" Value: Standard Value Calibrated Value of Full Scate Range ot Full Scale Range
(RPM) {RPM) {RPM} {RPM) {FSR) Error AESR) Error
0.0 0.0 0.0 0.0 <D00%
50.0 50.0 50.0 50,0 000%
250.0 250.% 250.0 25005 0425
500.0 500.0 500,0 500.0 L O00%
750.,0 49,0 750.0 7459.0 < ORIK
o ) EBECAL POST-CAL
Maximum % of fult-soals arior dbiserved: -0.0830% “D.0830%
Maximura % sEESR ervor-aliowatile (v1): 1.0000% 1.0000%

Pre-Cafibration Status:  Instrument riist reqiiired accuracy
Post-Calibratin Stalus:  Instiment mests reduired acouracy

The reported expanded uncertainty of measyrement is staled as the standard uncerainty muitiphied by the coverage factor (ka2 which ot a
normal distribution corresponds to a coverage prabability 6£95% . The data cantained in thig duciiment plicable only ta the above fisted
equipment and'is not Vafid unless signed by the techaician. Measurement standards used for thistest able to thie Nalinal Insfitute

of Standards and Technology.. This document:shall notbe repfoduced without the wiittsn approval of Link T ting Laboratories,
Ref#  Descrition SerialNumper  Rande Accaracy Uneeraiity Lastea Calbus
REF:24 NON-CONTACT DIGITAL TACHOMETER 100000 RPM  +0,01% Fwi 42212006 F2 R0,
TARHOMETER
i ‘gﬂm wry

13-21-2006
Page 18 of 33
CB06S - 96200686.cal

LIBE Enginsering Gompany Callbration System 3:7:11
serviceglinkeng.eom
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(T3 Certificate of Calibration

Calibration Performed By Calibration Performed For
Link Testing Laboratories Link Testing Laboratories
13840 Elmira Ave. 13840 Elmirg Ave
Detroit, Mi 48227 Detroit Michigan 48227
{313) 933-4900
Machine Description:. Dynamometer 68 Dieseription:  AirVeiccily
Report Number:  D0088-8:2008 Manufactorer:  RiMYoung
Cedificate Number: | BOBBASZONG Condition: Gond.
. Calibration Date: 61812006 Serial Number: . Q0GBAS
Next Calibration Date; 6182007 Model Number!©  27108R
Procadurg Used: 9 Air Vielocity Cahbration instrument Ra 50 MPH
Procedure Dafe:  6/18/2006 Rated Full-Seale: 185 MPH
Teshnician: M Cuitis . Temperature;: 72F
e . Relative Humidlly, 40%
Signature: ,&?? f “;ZQ
Cafibration tnitiat Calibration: Final initial Perceont (%) Final Pevcent (%)
Standard Value “As Found” Valup Standard Value Calibratod Value of Full ScaloRange  of Full Scale Rangs
(MPH) (MPH} {MPH) {MPH} {FSR) Error {ESR] Efror-
0.0 0.0 0.0 0.9 D% O00%
5.0 4.5 5.0 52 w2708 +108%:
10.0 9.4 10:0 10.0 324K L000%:
20.0 1%.0 20.0 19.9 = 541 - 545
25.0 24,1 25.0 250 =, 486% 000X
PRECAL POST:OAL
Maximum Y% of Jull:scale srror observed: A 5410% CR1080%
Maximum %.of ESR eror sllowable (v 50000% 5:0000%

PreCalibtation Status:  Instrument mef required accuracy
Post-Calibration Statles!  Instfument meets required accuracy

The reported expandad uncartainty of measursment js siated ne the-standard uncedainty mutiiptied by the coverage factor (k= 2). which Tor o
normal distribution corresponds 10 a coverage probability ot 95%: Tha data containgd 1t this document is applicable oaly to the above listed
aquipment and is:nol valid unless signed by the technician Measuremant slandardy ysed for this test are traceabls to the National Institute:
of Standards and Technology. This document shall nol be teproduced without the writtea spproval of Link Testing Laboratoties, o
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SECTION V

DYNAMOMETER
BRAKE ASSEMBLY
SET UP
PHOTOGRAPHS
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Thermocouple instaliation
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Dynamometer Sefup
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Dynamometer Setup
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