BRAKES
UNIT 5: DISC BRAKE DIAGNOSIS AND REPAIR
LESSON 1: DISC BRAKE OPERATING PRINCIPLES
I.

Terms and definitions
A.

Brake pads — Replaceable friction surfaces that are forced against
the rotor by the caliper piston.

B.

Caliper — A nonrotating disc brake component that forms the
cylinder and contains the piston(s) and brake pads. The caliper
produces braking action by using hydraulic pressure to cause a
clamping action on a rotating disc.

C.

Fixed caliper disc brake design — A design in which the caliper is
fixed in position and cannot move. The caliper usually has four
pistons, two on each side of the disc (rotor).

D.

Floating caliper disc brake design — A design in which the caliper
is mounted on rubber bushings. The bushings permit the caliper to
“float” (move) when the driver applies the brakes. A floating
caliper usually has only one large piston.

E.

Friction material — A material designed to create friction. Friction
material is mounted on brake pads or shoes in the form of brake
lining.

F.

Friction surface — Any surface designed to create friction when
contacting another surface. Brake shoes, pads, drums, and discs all
have friction surfaces.

G.

Rotor — In disc brake systems, a disc-shaped component that
revolves with the axle. Pads are applied to the rotor to stop the
vehicle.
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II.

Disc brake components
A.

The rotor
1.

In disc brake systems, the rotor is an iron or steel disc that
revolves with the wheel. In most vehicles, the wheel is bolted
to the rotor. Brake pads are applied to both sides of the rotor
to create friction, which in turn converts kinetic energy into
heat and dissipates it.

a.

In front-wheel-drive vehicles, the drive train drives the
rotors on the front wheels. In such cases, the rotor is
either splined to the drive axle or connected to it in some
other way.

b.

In rear-wheel-drive vehicles, the rotor often includes the
hub and bearings, which support the wheel itself.

c.

In some cases, the rotor on either a front-wheel-drive or
rear-wheel-drive vehicle may be a separate unit. If so,
the same bolts that hold the wheel fasten the rotor to the
hub.

2.

Because disc brakes can clean and cool themselves, they are
generally considered to be more effective than drum brakes.

3.

Bearing assemblies support the rotor while allowing it to
rotate. Each bearing needs servicing at the same time as the
rotor. These bearings differ depending on the make of the
vehicle and the type of drive line it uses (front- or rear-wheel).
NOTE: In order to remove the rotor, it is necessary to remove
the wheel and caliper.

B.

The caliper
1.

During brake applications, the caliper applies brake pads to
both sides of the rotor, in effect squeezing the rotor.
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2.

Disc brake systems use either a fixed or a floating caliper
design.

NOTE: Brake systems must dissipate tremendous amounts of
heat or the brakes will fail. Because of their exposure to the
surrounding air, disc brakes dissipate heat more quickly than
drum brakes. Some rotors are ventilated, allowing air to
circulate between the friction surfaces and dissipate heat even
more efficiently.
NOTE: Calipers do not use any brake return springs. Seal
deflection releases the brake pads.

3.

When the driver releases the brake pedal, the piston seal pulls
back the piston, allowing for brake release.
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III.

Operation of fixed caliper disc brakes
A.

When the driver depresses the brake pedal, hydraulic pressure from
the master cylinder enters the caliper and then travels through
transfer passages to the pistons. Transfer passages are either
internally drilled passages or externally mounted tubing.
1.

There is an equal number of pistons on each side of the rotor.

2.

All pistons receive fluid pressure simultaneously. In turn, the
pistons apply pressure to the brake pads.

B.

Fixed calipers usually have four pistons—two on each side of the
rotor.

C.

The fixed caliper does not move when the driver applies the brake.
The fixed caliper (and sometimes a dust shield) are mounted directly
on the anchor plate or adapter.

D.

In some vehicles, shims and spacers between the caliper and anchor
plate or adapter allow for adjustment. In these vehicles, it is
important to center the caliper on the rotor precisely. To
successfully center the caliper, place the shims between the caliper
and anchoring device.

E.

Fixed caliper systems have one significant disadvantage over
floating caliper systems: if one of the pistons becomes stuck in its
bore, the other three still apply pressure to the rotor. Pressure from
only three pistons can cause the pads to wear unevenly, resulting in
damage to both the rotor and the caliper.
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IV.

Operation of floating caliper disc brakes
A.

In the floating caliper design, the caliper moves laterally when the
driver applies the brakes. The caliper does not rotate with the
wheel, however. The floating caliper uses only one piston, which is
located on the caliper’s inward side.
1.

In some vehicles, bolts hold the floating caliper to the brake
assembly. The bolts are actually threaded pins upon which
the caliper can slide.

2.

In other vehicles, spring plates retain the caliper by matching
grooves in the adapter/connecting plate and the caliper. Bolts
or retaining pins can hold these plates.

NOTE: Before attempting repairs, determine whether the
system uses a floating or fixed caliper. If the caliper has one
piston, it is floating; if it has two or more, it is fixed.
B.

When the driver depresses the brake pedal, hydraulic pressure from
the master cylinder is applied to a single piston on the inboard side
of the caliper. This piston forces the inboard pad against the rotor.

C.

As the inboard pad contacts the rotor, the caliper forces inward,
thus bringing the outboard pad in contact with the rotor.
NOTE: The floating caliper centers itself on the disc.
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D.

When the driver releases the brake pedal, the piston seal pulls the
piston back, allowing for brake release.
NOTE: Disc brake systems do not use return springs to release the
pads.
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