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Introduction

This Recommended Practice for Transit Bus Front/Rear Axle Brake Reline reflects the consensus
of the APTA Bus Standards Program members on the items, methods, and psoteauave
provided the best performance record based on the experiences of those present and participating i
meetings of the Program Task Forces and Working Groups. Recommended practices are voluntary
industrydeveloped, and consendogsed practiceshat assist equipment suppliers, vehicle and
component manufacturers, and maintenance personnel in the construction, assembly, operation, an:
maintenance of transit bus vehicles. Recommended practices may include test methodologies anc
informational docurants. Recommended practices are -apdusive and voluntary; they are
intended to neither endorse nor discourage the use of any product or proédidareas and

items include d t herein ar e saunbdj e ma n utfoac OEM6E 58 s O S U
superseding ecommendations APTA recognizes that for certain applications, the practices, as
implemented by operating agencies, may be either more or less restrictive than those given in this
document.

This document is recommended for:

1 Individuals or organizations &t inspect and maintain transit buses

1 Individuals or organizations that contract with others for the inspection and maintenance of
transit buses

1 Individuals or organizations that influence how transit buses are inspected and maintained
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1. Overview

This document establishes a recommended practice for transit bufkREssrdkle brake reline.
Individual operating agencies should modify these guidelines to accommodate their specific
equipment and mode of operation.

1.1 Scope

This recommended practice provides guidelines for disassembly, preparation, inspection, and
reasserply of the typical heawguty transit bus -sam brakes. The components may be
different than pictured and some procedures will vary.

1.2 Purpose

The purpose of this document is to provide a uniform standard for heavy duty transit bus brake
reline.

2. References

This recommended practice is to be used in conjunction with the original equipment
manufacturer (OEM) and brake manufacturer service manuals.

3. Definitions, abbreviations and acronyms
3.1 Definitions

Brake Shoe Assemblyconsists of the brake shoe and thakierblock
MSDS- Material Safety Data Sheet.

OSHAT Occupational Safety and Health Administration

NIOSHT National Institute for Occupational Safety and Health
MSHA' i Mine Safety and Health Administration

HEPAT High Efficiency Particulate Air

NLGI i National Lubricating Grease Institute

3.2 These terms are interchangeable:

Brake Blocki friction material, brake lining
Brake adjuster slack adjuster

S-cami camshaft

Bearing cupd bearing races

Copyright© 2007APTA. All rights reserved. 5
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Brake chambér air chamber
Machiningi turning, reboring, grindlig, sanding, and cutting
Pushrod travél air chamber power stroke

4. Hazardous material warning

Most brake linings no longer contain asbestos fibers. However, if working with any
component that does contain asbediles all the necessary precautions pibsd by OSHA,

and follow all federal, provincial/state, and localfety requirements.The health impact of
nonrasbestos fibers (e.g., brake block with glass, mineral wool, ceraraiojd,carbon etc.) is

not specifically covered under current OSHA regioins. Although radical experts do not
agree about the possible letegm risks of working with, and breathing, rasbestos fibers,
some experts believe that letgym exposure could cause pneumoconiosis, fibrosis, and
cancer. Therefore, it is recommeadthat workers avoid dust when working on brakes that
contain normasbestos materials.

Brake block may also contain crystalline silica, lead, antimony, phenol, and other possibly
hazardous materi al s. Refer to ttooes. Fodowthe i al 6s
general safety procedures listed below when working with braking components.

1 Whenever possible, work on brakes in a separate area away from other operations.

1 Always wear a respirator approved by NIOSH or MSHA during all brake service
procedures.

1 NEVER use compressed air or dry brushing to clean brake parts or assemblies. OSHA
recommends that you use cylinders that enclose the brake. The cylinders have vacuums
with HEPA filters and arm sleeves. If such equipment is not available, karefan
parts and assemblies in the open air.

1 During disassembly, carefully place all parts on the floor or in a suitable cleaning station
to avoid getting dust into the air. After vacuum cleaning, any remaining dust should be
removed using a rag soakiedwater and then wrung until nearly dry.

1 If it is necessary to grind or machine brake linings, additional precautions should be
taken because contact with fiber dust is higher during these operations. In addition to
wearing an approved respirator, suchrikvehould be done in an area with exhaust
ventilation.

Copyright© 2007APTA. All rights reserved. 6



APTA BTS-SS-RP-004-07
Approved 5/5/07

1 NEVER use compressed air or dry sweeping to clean the work area. Use an industrial
vacuum with HEPA filters and rags soaked in water and wrung until nearly dry. Used
rags should be disposed of with €do avoid getting dust into the air. Use an approved
respirator when emptying vacuum cleaners and handling used rags.

1 Workers should wash their hands before eating, drinking, or smoking. Work clothes
should not be worn home, but should be vacuumed after and then laundered
separately, without shaking, to prevent dust from getting into the air.

5. Initial inspection

In cases where components such as brake adjusters, brake chambers and camshafts are not
scheduled for replacement during the reline, eadpesty should establish a schedule for
replacing these components based on the local operating conditions and usage history.

5.1 Vehicle brake and maintenance history

This Recommended Practice for Front/Rear axle brake reline and maintenance also@pplies t
components of the system that do not have wear indications but are inspected visually or
require disassembly.

To determine a proactive replacement schedul
component repl acement / r ednant histdry. alhede ntay be bdsed a g e
on mileage, brake cycles, or time. They may include variables such as climatic considerations,
unique operating parameters or a combination of both. The replacement schedules will vary
from agency to agency.

Any historical data must be accurate, updated as required and meet the challenge of consistent
performance, reliability and repeatability. Agencies that have the expertise of data collection,
evaluation and mechanical knowledge can use this historical data to lscbeake system
component replacement/rebuild intervals. If historical data is unavailable a program of data
collection should be implemented for future needs.

However, scheduled replacement/rebuild intervals MUST NOT exceed the manufactures
recommendatios.

5.2 Overall Performance Based Brake Test

Copyright© 2007APTA. All rights reserved. 7
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A Performance Based Brake Test can be used as part of the inspection process to assess the
efficiency of the brake system and its assemblies prior to scheduled repairs. A test can measure
the operator input, (afipation control line air pressure), and the brake output, (delivered brake
torque through the wheels). An individual brake assembly or axle may lose its effectiveness
and not be detected before the brake block is worn to the normal replacement level. An
ineffective brake can cause sitteside or axlego-axle imbalances of the total brake system.

When identified, an ineffective brake assembly can be repaired or replaced in addition to the
already scheduled repairs.

5.2.1 Retarder operation

Service brakes amdesigned to stop a vehicle in a safe and controlled manner; however for
enhanced drivability and extended brake life, some buses are equipped with supplemental
braking systems. Apparent brake problems could be problems associated with these
supplementabrakes. Because of the many different applications (transmission retarder,
engine brake, driveline retarder) and configurations (auto apply, electronic controlled, air
controlled), consult the OEM manual for proper testing procedures.

5.3 Visual inspection

Removal of wheels or other components will prevent the inspection of selected brake
components. Prior to the disassembly of the foundation brake and related wheel/brake
components, thoroughly inspect the foundation brake system, which includes the automati
brake adjuster, brake block, drums, brake chambers, mounting fasteners and other system parts.

Safely raise and support the bus by the axles at an appropriate working height.

5.3.1 Confirm need for reline in accordance with agency policies and
procedures.

5.3.2 Visually inspect the brake block

0 Check for wear: block should not be worn into the wear line (if equipped) or less than
1/4 inch(for % inch bolt) and 3/8 inch (for 3/8 inch bo#t$ measured at the center of
the shoe. At no time should rivets or boltsdio the drum.

o Check for movement: there should be no movement between the brake block and the
shoe.

o Look for cracks: no cracks should have a void greater than 1/16 inch or longer than 1
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% inch long.
o0 Check for missing segments that expose a fastener.
o0 Inspect for signs of block contamination i.e. oil or grease.

5.3.3 Make sure all components are appropriate for the application; i.e. proper
length brake adjusters, proper brake chamber size, etc.

5.3.4 Dragging/tight wheels. With all four wheels elevated from the ground,
rotate each wheel to find dragging or tight brakes.

5.3.5 Pushrod travel

0 Measure pushrod travel at each brake per CVSA standards. Pushrod travel should be
within % inch measurement from left to right wheel on the same axle. Excessive
pushrod travel mayebcause to replace the brake adjuster or other foundation brake
parts as required to meet new or original specification.

o During pushrod travel measurements, check camshatft for excessive movement and for
normal return of the foundation brake during release

5.3.6 Brake Chamber

o During pushrod travel measurements, listen for air leaks in the brake chambers or other
foundation brake components. Additional or extended application of the brake system
may be needed to meet DOT standards for air system leak tests.
o Inspect for dents, bends, alignment, leaks, pushrod return, corrosion, and missing caps.
1 Hardware

0 Check the condition of the clevis, pin and yoke.

0 Check the integrity of the return springs.
1 Lining wear/cam position
1 The position of the roller on the camositid be closely checked at every brake inspection.
The position of the roller on thecam is directly related to brake block and drum wear.
Other factors such as stretched shoes and worn cam bushings may also affect cam to roller
position. Care must baken when inspecting the brakes to ensure that the roller on the s
cam will not lock or allowthe.s am t o ficam overo before the
Air hoses
Inspect for cracks, kinks, routing, leaking, chafing, deterioration, proper size and material.
Visual Inspection of suspension/steering components
Some braking complaints can be caused by steering and/or suspension problems. Worn,
damaged or misaligned steering/suspension components can cause a vehicle to pull or drift

E N
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during braking. Carefully inspe the torque rod bushings, drag links;roel ends, king

pins, and shock absorbers as part of everyypeel i ne i nspection. I n m
efficient to replace/repair these parts during the reline because the wheel assemblies are
removed.

5.4 Automatic brake adjuster maintenance, inspection and testing
Clean and inspect per manufacturerds recommert
Caution: Do not submerge brake adjusters in solvent, water, or hot tank.

All Automatic Brake Adjusters require inspection at periadtervals. This should be done at
your normal preventative maintenance inspection. At these times you should do the following:

1 Measure and record the brake chamber pushrod travel with reservoir pressure between 90
and 100 psi and brakes fully applied.

1 Grease each brake adjuster.

1 Inspect each brake adjuster for integrity and connection points at the clevis and brackets, if

used.

1 Check for a difference in the stroke length between the left and right side of the axle.
There should be @oe more than 10 differ

1 If the stroke exceeds the CVSA or DOT maximum allowances, do not manually adjust the
automatic brake adjuster. Foll ow the manuf
the excessive stroke.

Note: Some brake adjusters use special grease wthlerouse normal chassis grease. It is
i mportant to use the proper grade of grease f

Note: Not all automatic brake adjusters require the same maintenance procedures. Be sure to
follow the specifications of the manufacturer.

6. Removal of the wheels, hubs and drums
6.1 Front wheels, hubs and drums

1 Back off the brake adjuster until there is enough clearance between the shoes and drum to
allow the drum to be removed.

Copyright© 2007APTA. All rights reserved. 1C
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Caution: Do not use impact wrench on the brake adjuster.

Note: The procedure used to back off the brake adjuster will depend on the type of brake
adjuster used. Check with the manufacturer for a detailed procedure.

1 Check the hubcap for leaks or damage.

1 If the bus uses ociubricated bearings, drain the oil into an eppiate container and
dispose of the oil in accordance with local regulations or company policy.

1 Remove the cap screws from the hubcap.

1 Remove the hubcap and discard if damaged. Remo
and discard the gasket.

1 Bend the tab of the lock washer away frora flat on
the lock nut.

1 Remove the lock nut, lock washer, pierced locking rin
and adjusting nut.

Caution: Always use the proper size socket when
tightening or loosening the lock nuts. Do not use a hammer
and chisel to loosen and remove the nut.

Note: The procedure above is typical of an adjusting nut
lock mechanism, and lock nut arrangement. There are alg
single nut adjusting and locking arrangements. :
necessary, consult the maintenance manual for the cor
procedures and tools.

1 Remove the oer wheelbearing cone.

Note: Proper bearing maintenance must be maintained to
assure safe and reliable bearing performance.

1 Keep the bearing cup and cone as a matched set.
1 Replace bearing cups and cones as an assembly.
1 If bearing is dropped the cup armbne must be
replaced.
T Do not #Aspin dryo the bearing with compress
1 Use a wheel dolly to remove the wheel, drum, and
hub as an assembly.

Copyright© 2007APTA. All rights reserved. 11



