AT 150 - Brake Systems - Disk Brake Measurement and Service - Chapter 6 Lab 2

Name: _________________________________________

Date: __________________________________________

On Vehicle Hub and Rotor Inspection

Tools you will need:
Vehicle with floating rotor design disk brakes

Ball joint/runout gauge

Brake micrometer

Tool board

"Cookie" grinder

Wire Hanger

Using the tools and rotors given, inspect and determine the problem, or concerns with the rotor and hub assembly.

Lateral Rotor Runout

WHY THIS IS IMPORTANT: The rotor runout specification must be met to assure proper brake performance without vehicle shudder, roughness, or vibration complaints when the brakes are applied.

Two components cause this fault - The rotor, and the hub.

Make sure that all mating surfaces between the hub flange and the rotor are clean and free of rust or contaminants to prevent an erroneous reading.   If needed clean the hub flange and the rotor mounting surfaces with a "cookie" type grinder.

( Remove caliper and caliper bracket. 

Note: Support the caliper with wire DO NOT let the caliper "hang" by the brake hoses.  Attach the wire to a sturdy suspension component.

( Mount the rotor with all lug nuts firmly torqued to 20 Ft/Lbs

Note: Torque and clean surfaces are critical!  Uneven torque will result in an erroneous reading.

( Mark a stud with paint, chalk, or crayon to rotor beginning index point.

( Mark the rotor with paint, chalk, or crayon to stud beginning index point.

( Install the Disc Rotor and Ball Joint Gauge as indicated in the following illustrations.


Front Brake Rotor Runout



Rear Brake Rotor Runout
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( Zero the gauge, and ensure that is will not "slide" or move it's mounting point when the rotor is turned.

( Measure runout at approximately 1/2" (1.5 cm) inboard from the outer edge of the rotor.

( Slowly turn the rotor clockwise.

What is the total indicated runout (TIR) on the on the gauge? _____________________________________

TYPICAL SPECIFICATION - Front Rotor Allowable Runout is maximum 0.003 inch (0.076 mm)
Is this rotor in spec? _____________________________________

Lateral Hub Runout

Note: This next step would be followed if the rotor TIR was not in spec.  However, perform the measurements as needed.

The gauge can remain mounted at the same location for either rotor or hub measurement. However, loosen the tension on the flexible indicator arm and move the dial indicator well out from the area and tighten while components are being removed or installed. 

( Remove the rotor and measure the hub flange mounting face outside of the stud circle.

( Ensure that the hub surface is clean!

( Measure runout at the outer edge of the hub.

( Slowly turn the hub clockwise.
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What is the total indicated runout (TIR) on the on the gauge? _____________________________________

TYPICAL SPECIFICATION - Front Hub Allowable Runout is maximum 0.002 inch 
Is this hub in spec? _____________________________________

( If the runout of the hub flange exceeds specification, a new hub and bearing assembly would be installed and repeat flange face runout measurement.

( Reinstall the rotor and repeat the rotor runout measurement.

( If the runout of the hub flange is within specification, reindex the rotor to the hub and repeat the measurement.

( If the rotor still exceeds the specification, machine the rotor, repeat the runout measurement and reindex the rotor if necessary.

Note: It is a VERY good idea to add a light film of anti-seize compound to the hub face and the rotor back.  This will prevent rust from forming and distorting the hub or rotor.  DO NOT get the anti-seize compound on the studs for the lug nuts!

( Reinstall the caliper and caliper bracket.   Torque to spec.

Instructor's Signature _______________________________________________________

Measuring Rotor Parallelism

Parallelism is the variations in the thickness of the disc brake rotor. If the two rubbing surfaces of the disc brake rotor are not parallel, the disc brake rotor may cause excessive brake pedal travel, a pulsating brake pedal or noise. 

Variations can be caused by brake lining transfer (BLT), or by rotor distortion.  BLT is when the brake pad material "sticks and builds up" to parts of the rotor.

A micrometer must be used to measure the disc brake rotor thickness at 12 points approximately 30 degrees apart and 1/2" inch (.5") from the outer edge of the disc brake rotor. 

TYPICAL SPECIFICATION - Front Rotor Thickness Variation 0.001 inch maximum, around any full circumference at any radius.

Mark the rotor with chalk as you measure it.

Write down you measurements as you go along.

1. _______________
7. _______________

2. _______________
8. _______________

3. _______________
9. _______________


4. _______________
10. _______________

5. _______________
11. _______________

6. _______________
12. _______________

Now, take the smallest thickness and subtract it from the largest thickness.  This will give you your total thickness variation.

Final thickness variation - ____________________________________________

Is this rotor in spec? ____________________________________________

A rotor with a thickness variation of more than 0.001 must be machined on the lathe.

Instructor's Signature _______________________________________________________
Questions;

If a rotor where had a parallelism issue, what would that mean?

A.
The brakes pulsate and that the hub is bent.

B.
The brakes do not pulsate and that the rotor is warped.

C.
The brakes pulsate and that the rotor has a thickness variation.

D.
The brakes do not pulsate and that the rotor has a thickness variation.

The maximum allowable disk thickness variation is _____________

A.
.0001”

B.
.0200”

C.
.0010”

D.
.2000”

Front Rotor Allowable Rotor Runout is maximum _____________

A.
.003”

B.
.020”

C.
.320”

D.
.302”

Front Rotor Allowable Hub Runout is maximum _____________

A.
.023”

B.
.020”

C.
.002”

D.
.310”

To measure a parallelism _____________________

A.
12 points approximately 40 degrees apart and 2" inch from the outer edge of the disc brake rotor.

B.
8 points approximately 30 degrees apart and 1" inch from the outer edge of the disc brake rotor.

C.
10 points approximately 40 degrees apart and 1/2" inch (.5") from the outer edge of the disc brake rotor.

D.
12 points approximately 30 degrees apart and 1/2" inch (.5") from the outer edge of the disc brake rotor.

If a brake caliper had a stuck slide pin or bolt, _________________ would occur.

A.
The outboard pad would wear more than the inboard pad.

B.
The left pads would wear more than the right pads.

C.
The inboard pad would wear more than the outboard pad.

D.
The caliper would need to be replaced.

________ should be put on the rotor hub of a floating rotor.

A.
Anti-Seize compound

B.
Grease

C.
Oil

D.
Nothing, it should go on dry.

If the TIR on a wheel hub was out of spec, what must be done to it?

A.
Cut the hub on a lathe

B.
Add hub shims

C.
The coating of Anti-Seize compound will correct the flaws

D.
Replace the hub

NATEF Tasks: V. Brakes

D.  Disc Brake Diagnosis and Repair


1.
Diagnose poor stopping, noise, vibration, pulling, grabbing, dragging or pedal pulsation concerns; determine 


necessary action.
P-1

2.
Remove caliper assembly from mountings; clean and inspect for leaks and damage to caliper housing; determine 


necessary action.
P-1

3.
Clean and inspect caliper mounting and slides for wear and damage; determine necessary action.
P-1

4.
Remove, clean, and inspect pads and retaining hardware; determine necessary action.
P-1

5.
Disassemble and clean caliper assembly; inspect parts for wear, rust, scoring, and damage; replace seal, boot, and 


damaged or worn parts.
P-2

6.
Reassemble, lubricate, and reinstall caliper, pads, and related hardware; seat pads, and inspect for leaks.
P-1

7.
Clean, inspect, and measure rotor with a dial indicator and a micrometer; follow manufacturer’s recommendations in 


determining need to machine or replace.
P-1

8.
Remove and reinstall rotor.
P-1

9.
Refinish rotor on vehicle.
P-1

10.
Refinish rotor off vehicle.
P-1

11.
Adjust calipers equipped with an integrated parking brake system.
P-3

12.
Install wheel, torque lug nuts, and make final checks and adjustments.
P-1

1
5

