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OBJECTIVE

To enable the learner to overhaul and service hydraulic brake systems on motorised
vehicles.

LEARNING OBJECTIVES

On completion of this module, the learner must be able to:
e Replace the brake shoes and brake pads on a front and rear wheel brake assembly.
e Overhaul the hydraulic system.
e Adjust the brakes, hand brake and the master cylinder.

ASSESSMENT AND EVALUATION CRITERIA

e A practical test will be set at the end of the module and must be completed without
using references.

e The learner will be required to replace the brake shoes and brake pads and overhaul
the hydraulic system on the brake assembly, and adjust the brakes, hand brake and
master cylinder.

The following standards must be achieved:

e The front and rear wheel must run free after the pedal has been depressed several

times.

The pedal must not move more than 10% of its travelling distance.

There must not be any leaks at the pipe fittings, the master cylinder and slave cylinder.

The wheels must not be able to be turned by hand when the pedal is depressed.

The hand brake lever must not move more than 10% of its travelling distance.

The rear wheels must not be able to be turned by hand when the handbrake is

applied.

The reservoir must be filled to the proper level with the appropriate fluid.

¢ All the dust covers on the bleed screws, master cylinder and back plate of the drum
brake must be replaced.

e All safety procedures must be adhered to.

ADDITIONAL RESOURCES

e A display board in the training centre.
e Demonstration by a competent person, e.g. a Training Officer.

SOURCE REFERENCES

e Demonstration by a competent person, e.g. Training Officer.
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HAZARD IDENTIFICATION AND CONTROL (HIAC) FORM
HB
OVERHAUL HYDRAULIC BRAKES
STEPS IN OPERATION / POTENTIAL ACCIDENT / CONTROLS (BY
PROCESS INCIDENT RESPONSIBLE PERSON)
e Use hand tools e Using damaged

tools or wrong tools
for the job can cause
injury and damage to
equipment.

e Work on vehicle e Working on moving
equipment can
cause serious injury.

e Jacking up vehicle e Improperly jacked up
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3. OVERHAUL AND ADJUST A MASTER CYLINDER

TASK/ITEM: Remove and disassemble the master cylinder

DESCRIPTION:

Clean the outside of the master cylinder

Do not spill brake fluid on any painted body work as brake fluid will seriously damage
paint work.

Remove all the pipes leading to the master cylinder and block the pipes with plastic
cups to prevent spillage and to prevent any foreign material from entering them.
Remove the fixing bolts that connect the master cylinder to the booster.

Remove the complete master cylinder.

Secure the master cylinder in a bench vice.

Referring to fig. 5 (previous page) push the piston down the bore in order to release
pressure on the circlip / snap ring and washer holding the piston in place.

Remove the circlip / snap ring with a circlip pliers.

Gently pull out the piston, springs and seals.

Place a piece of paper towelling on the work bench and lay out the dismantled parts in
the same sequence they were removed and record this sequence for reassembling.
Remove the rubber cup washers by stretching it over the end flange of the piston
(using a scriber or small screwdriver without damaging the seals).

Clean all the parts with methylated spirits or a suitable brake cleaning fluid.

Never use petrol, diesel, degreaser or paraffin as they will dissolve rubber.

Blow all the parts dry with compressed air.

Examine the cylinder housing for score marks, cracks and rust, and if necessary,
clean it with a brake cylinder honing tool( fig. 6).

If the rust or the score marks cannot be repaired, replace the complete master cylinder
with a new one
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PRACTICE

Remove the master cylinder from the brake assembly, overhaul and replace

it and adjust the pedal.

Ask your Training Officer to check your work and if it is correct, to sign below and then go on

to the next section.

LEARNER

TRAINING OFFICER

DATE :

DATE :

SIGNATURE :

SIGNATURE :
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Fig. 9

e Slide the callipers off the disc.

e Secure the callipers in a vice.

e Remove the pads and dust covers.

e Remove the pistons by blowing compressed air into the fluid port.

Fig. 10
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e Clean all the parts with methylated spirits or a suitable cleaning fluid.
e Examine the pistons and the cylinders for cracks, score marks and rust.
e Examine the brake pads for wear.

The pads must not be less than 3mm thick (see Fig. 12 and the
display board). If they are less than 3mm thick they should be
replaced and if a pad is contaminated with oil or any other
lubricant, it must also be replaced.

Brake Pad Minimum

thickness 3mm

Fig. 12

e Examine the brake disc. If any score marks or grooves are present the disc must

be replaced.
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e Clean all the ports with a piece of copper wire and blow them clean with
compressed air.

¢ Remove the old
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PRACTICE

Remove the disc calliper from the brake assembly, strip the calliper assembly,
examine all the parts, replace worn or broken parts and re-install the assembled

calliper in the system.

Ask your Training Officer to check your work and if it is correct, to sign below and then go on

to the next section.

LEARNER

TRAINING OFFICER

DATE :

DATE :

SIGNATURE :

SIGNATURE :
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5. OVERHAUL DRUM BRAKES

TASK/ ITEM: Introduction

DESCRIPTION:
Drum brakes operate when the shoes are pushed out against the wall of the brake drum.
Before removing the brake drum all the adjustment of the brake shoes must be backed off.

Two types of adjusters are used for drum brakes, namely the wedge adjuster or the
adjustable end cap adjuster.

TASK/ ITEM: Backing off the drum brake adjustment

DESCRIPTION: The wedge adjuster.

Fig. 13

The wedge adjuster consists of a hardened steel pin (A), the spindle of which is screwed with
a fine thread. It is carried in a steel housing (B), which is bolted to the back plate. The taper
engages two links (C), which have inclined faces.

Adjustment of the links are achieved by screwing the taper pin in. This forces the links apart
and therefore expands the fulcrum ends of the brake shoes (Fig. 14 next page).
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Wedge Adjuster
Brake shoe

< Pull off springs

e

Wheel cylinder
Fig. 14

Note: The adjustment of the drum brake is backed off by unscrewing the taper pin

TASK/ITEM: The end cap adjuster.

DESCRIPTION:

e The end cap adjuster consists of a body which, houses the adjuster cap (J) (Fig. 15
next page).

e Rotary motion of the end cap is transmitted to the sleeve through engaging dogs on
the adjoining faces of the two components.

e The end cap and the sleeve are threaded internally to receive one adjuster screws.
The screw in the end cap has a right hand thread. A clicker spring (B), which engages
one of the serrations on the end cap (J) to provide security against vibration, is
secured by set screws (C) to the body (Fig. 15 next page).
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e The adjustment is usually done by pushing a screwdriver through a hole in the brake
drum and turning the end cap adjuster (J) (Fig. 16).

e Insert screwdriver in top slot and adjust the brakes by adjusting the adjuster. Check
the gap between the drum and brake shoe at the bottom hole8e6(m)-6(b)-3(e)-3(r ))3to replace
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TASK/ ITEM: Overhaul the drum brake assembly

DESCRIPTION:
e Remove the wheel.
¢ Release the handbrake and disconnect the handbrake cable.
e Back off all the adjustment of the brake shoes.
e Undo the two brake drum retaining screws and carefully pull the brake drum off.
e Remove the two shoe pull-off springs with spring pliers.
e Remove the shoe retaining spring from the shoes by rotating them through 90°
(Fig. 17)
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e Examine the brake drums. If any score marks or grooves are present the drum
must be replaced.

e Smear the new piston seals, the inside of the cylinders and the pistons with a thin
film of brake fluid.

e Replace the spring, piston, piston seals and dust covers.

e Replace the bleed screws.

e Replace the brake shoes.

e Replace the two shoe pull-off springs.

e Replace the shoe retaining springs.

e Replace the drum.

e Adjust the brake shoes.

¢ Replace the wheel.

DO THE PRACTICE BELOW BEFORE CONTINUING WITH THE REST OF THE MODULE.

PRACTICE

Remove the drum from the rear brake assembly, strip and examine all the parts,
overhaul the hydraulic cylinder and reassemble the drum brake assembly.

Ask your Training Officer to check your work and if it is correct, to sign below and then go on
to the next section.

LEARNER TRAINING OFFICER

DATE : DATE :

SIGNATURE : SIGNATURE :
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6. BLEED HYDRAULIC BRAKES

TASK/ ITEM: Bleed the hydraulic system

DESCRIPTION:

Bleeding the system or expelling air is not a routine operation, and should only be necessary
when some portion of the hydraulic equipment has been disconnected or when fluid has
been drained off.

e Fill the supply tank with brake fluid and keep it at least a quarter full throughout the
operation. If this is not done air will again be drawn into the system.

If the master cylinder in the system is fitted with a bleeder screw, bleed
this unit first by doing the following.

e Slacken the bleeder screw.

e Depress the brake slowly by hand and, while fluid is coming out at the bleeder
screw and before the pedal reaches the end of its stroke, securely tighten the
bleeder screw.

To bleed the system at a wheel cylinder, proceed as follows
(See Fig. 18)

Fig. 18

e Attach a rubber tube to the bleeder screw on one of the wheel cylinders (Fig. 18)
and allow the free end to be submerged in a little fluid in a glass jar.

e Open the bleeder screw one complete turn.

e Depress the brake pedal slowly, then allow it to return to its original position.

Repeat this pumping action with a slight pause between each operation.
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e Watch the flow of fluid in the jar and, when air bubbles no longer appear, hold the
pedal down firmly and securely tighten the bleeder screw.
e Repeat this process at all the wheels.

Clean fluid which has been bled from the system should be allowed to
stand for several hours before it is used again in a brake system. This
allows the air bubbles to clear

DO THE PRACTICE BELOW BEFORE CONTINUING WITH THE REST OF THE MODULE.

PRACTICE

Bleed the hydraulic system of a brake assembly.

Ask your Training Officer to check your work and if it is correct, to sign below and then go

on to the next section.

LEARNER TRAINING OFFICER

DATE : DATE :

SIGNATURE : SIGNATURE :
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/7. ADJUST BRAKES

TASK/ ITEM:
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TASK/ ITEM: Adjust the handbrake

DESCRIPTION:
e Back off all the adjustment on the handbrake at the handle.

<—Adjusting
g IR

e Connect the handbrake cable.
e Pull the handle out three notches.

e
/ 5 -
i el i -;'\ﬂ-
|.:_.._'t{ .

Fig. 21

e Adjust the cable at the handle until a moderate drag is felt on the rear wheels when they
are turned in a forward direction.

e Lock the adjusting screw. Fig. 22

DO THE PRACTICE BEFORE ATTEMPTING THE ASSESSMENT FOR THE MODULE.
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8. BRAKE FLUID

TASK/ ITEM: Properties of brake fluid

DESCRIPTION:
Brake fluid is hydraulic oil that has specific properties. These properties have been tested by

governmental regulators who have graded them in accordance with their predetermined
compliance data set by the Department of Transportation (DOT).

These fluids have been designed to withstand varying climatic conditions such as:

e cold temperatures without thickening, as well as
e very high temperatures without boiling.

If the brake fluid should boil, it will cause the vehicle to experience a
spongy pedal and the vehicles stopping ability will be compromised.

« The current standard is DOT-3 which has a boiling point of 460° F. But check your
owner’'s manual to see what your vehicle manufacturer recommends as to the rating
for brake fluid.

e Brake fluid must maintain a very high boiling point.Exposure to air will cause the fluid
to absorb moisture which will lower that boiling point. Brake fluid is hygroscopic, which
means, it absorbs water over time

e The two most common brake fluids used in the automotive industry are fluids that
contain Polyalkylene Glycol Ether and fluid that contains Silicone or Silicium-based
Polymer. Both Fluids are common but very different in regards to the manner in which
they perform

e The most common rated brake fluid used in automobiles has been DOT 3 or DOT 4. If
a substation of a DOT 3 rated fluid in an application that calls for a rated DOT 4 this
could create a safety hazard

e It must be noted that, DOT 5 brake fluid is different from DOT 3 and DOT 4 in that it is
silicone-based. DOT 5 is NOT recommended for any vehicle equipped with antilock
brakes (ABS) - but it can provide long-lasting protection against corrosion for vehicles
that are stored for long periods of time or are driven in wet environments.

e To accommodate vehicles fitted with antilock systems, DOT 5.1 fluid has been
introduced. The DOT 5.1 fluid contains Polyalkylene Glycol Ether the same as DOT3
and 4. The major variation comes from the ‘wet boiling point’ determinations.
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Minimal Boiling Points are recorded as:

Wet Boiling Points:-

DOT 3 = 284° F (140° C)
DOT 4 = 311° F (155° C)
DOT 5 = 356° F (180° C)
DOT 5.1 = 375° F (190.6° C)

A major drawback for the use of DOT 5.1 is its higher cost factor.

Overview

e The brake fluid transmits hydraulic pressure from the master cylinder to the wheels. It
is a special fluid with special properties.

e Most are a mixture of glycerin and alcohol, called glycol, with additives to give it the
characteristics that are needed.

« It must have the correct viscosity for hot and cold conditions.

« Its boiling point must be higher than the temperature reached by the system.

e It must not damage seals, gaskets or hoses or cause corrosion.

e Glycol-based fluids meet most requirements, although they do damage paint.

e And they absorb moisture. Hence the warnings. This is important because as moisture
is absorbed, it lowers the boiling point of the fluid.

« Brake fluids should not be mixed with mineral-based oils or solvents. If contamination
is suspected, the braking system must be drained and flushed with a suitable solvent,
and rubber components replaced.

LEARNER TRAINING OFFICER

DATE : DATE :

SIGNATURE : SIGNATURE :

REMEMBER ALWAYS WORK SAFE

Once you have passed the entire practices,
you are now at liberty to request a
Formative Assessment from your
Assessor
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