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ENVIRONMENTAL SERVICES®

Wheel Separation

\Wheel Separation Incidents affect
operators of commercial vehicles
across the globe.

*The wheel nuts that secure the
wheel to the hub can loosen for a
number of reasons, and

°The wheel may completely detach
with possibly fatal consequences.
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ENVIRONMENTAL SERVICES®

e Court

* Immediate Alberta Carrier Review
Committee

* National Safety Code Audit

e Statement of Claim
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1. Loose Fasteners

2. Bearing Failure
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ENVIRONMENTAL SERVICES®

e Corrosion is a major problem for all wheel
systems.

* This is especially true in Canada where the
presence of salt on the roads during winter
months accelerates the corrosion process
of wheels and their fasteners.
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Clamping Force
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Clamping Force of Nuts

I New Nuts and Studs

Clean studs with oil and new nuts
New studs & oiled nuts

Studs with oil & Rusty nuts

Studs without Oil Rusty nuts - Average

I Studs without Oil Rusty nuts - Worst
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* During installation and maintenance,
precise torquing is a major contributor to
the safe operation of wheels.

* Over-torquing can occur and cause disc and
drum distortion, stud deformation and stud
breakage.

* Under torquing generally results in the nuts
backing off, uneven torquing can produce
cracked discs and drums, distortion and
iImbalance.
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e Component settling

® Excess and uncured paint on the mounting
surfaces of the hub, drum or wheels

e Excess rust and corrosion on the drum and
wheels

* Excess rust on the mounting surface of the
hub, drum or wheels

* Dirt or grease on the mounting surface of
the hub, drum or wheels

10 June 24, 2011 - Clean Harbors Company Confidential



e a
eanHarbor

ENVIRONMENTAL SERVICES®

11

L oose Fas

teners




(leanHarbors

ENVIRONMENTAL SERVICES®

* When joint faillure occurs the nuts

will

°* Ast
will

room for the fasteners to loosen

* The

separation, can very widely.

L oose Fasteners

negin to back off.

ne fasteners loosen, the wheel

negin to wobble allowing more

kilometers driven, until wheel

arbors Company Confidential
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Reduced Clamping Force

* \When the clamping
force of fasteners is
reduced the wheel
starts to wobble

* This starts to wear
the studs

®* Loosening
remaining studs
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&=* Bearing failure is
caused by lack of
lubrication on the
outer bearings

R,
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Bearing Failure

#'* Mechanic failing to charge

the outside Bearings with
oll after a Brake Job or

Seal leaks

Within 25 km, the bearing
will overheat and fail
causing the wheel to
separate.

The duals tires and brake
drum stay secure
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Bearing Failure

* Wheel Seal Leaks
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I Tang type locking device

Improper Installation of
Locking Devices

* Mechanic failing to
install the locking
devices to secure the
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Wheels

29 The standards to be met by the wheel studs, hub, rims and wheel
bearings installed on axles are as follows:

(c) adisc wheel assembly must not
(i) have any visible crack or elongated bolt hole,
(i) have any indication of repair by field welding, or

(i) be so bent or damaged as to affect the safe
operation of the vehicle;

(g) wheel spokes must not be missing, loose, repaired, welded or
broken;

(h) ahub must not be
(i) repaired by field welding,
(i) cracked, broken, bent, distorted, worn or missing, or

(ili) show evidence of active leaking lubricant from the
hub seal or from the oil cap.
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Corrective Action

* Required the use of lug nut indictors as a
visual aid for drivers

* False sense of security

* The failure of wheel fasteners can occur
at a very fast rate, and a visual
Inspection of rotational indicators may
not effectively indicate a defect
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Corrective Action

* \Wheel stud
Indicators




(leanHarbors

ENVIRONMENTAL SERVICES®

Corrective Action

* Drivers MUST Inspect their load
securement

—Prior to departing
—Within 80 km of departing

—Re-Iinspect after 240 km or 3
hours

* This is the opportunity to look at the
wheels

June 24, 2011 - Clean Harbors Company Confidential
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Investigations

Over Torque Evidence

Evidence of Movement
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Over Torque Stud

* Beach Marks
e Weakened stud

* Qver tightening
stretches the
studs, reducing
(not increasing)
clamping force.

24 June 24, 2011 - Clean Harbors Company Confidential



|:IeanHarIJor5 Sheared Stud due to

ENVIRONMENTAL SERVICES®

Stress

* The straight striation
on the studs show the
stud was sheared due
to the rotational
movement of the
wheel
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Elongating Stud Holes

* Elongating stud
holes occurs
qguickly with
aluminum wheels

* Caused by the
studs moving
against the wheel
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* Signs of
movement
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* Signs of
Movement
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— . ® Review the
[:I_eﬂ'lligﬂ!ﬁs REPAIR ORDER ma|nten ance

eeeeeeeeeeeee

- documentation to
determine when the
wheels were last
removed

— Note Kilometers on
Work Order

T — Note Kilometers on

C—— the Vehicle Odometer

TTTTTTTT
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Invoice No.
Date:

Tech Name: _ °* Ensure your wheel
Mo = maintenance

Odometer Reading

program includes a

by e centefred techmecian within [0 kms from date

wheel re-torque tag
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Compliance

. Proper Wheel Maintenance

. Re-torquing after Wheel Removed
Driver Pre Trip Inspections

Driver Inspection Wheels During Trips

Driver Post trip Inspections

DOCUMENTING YOUR WHEEL AND
MECHANICAL INSPECTIONS

 Due Diligence

an Harbors Company Confidentia
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David Myrah
Transportation Compliance
Clean Harbors Energy and Industrial Services
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