





























Unsuitable Choice of Bearing (design, size, load camrying capacity)
Consequential Damage

Liquid Contamination
Mounting Faults Insufficient Lubrication
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LUBRICATING OILS

Crude Oil

Formulated Lubricant

\ Natural Gas

Mineral
r. Base Stock Additives

/IuE
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FUNCTIONS OF A LUBRICANT

* Reduce Friction
* Minimize Wear (Keep Moving Surfaces Apart)
« Cool Parts (Carry Away Heat)

* Prevent Corrosion

« Disperse Combustion Products (e.g. Soot)

 Act as a Sealant

* Transmit Power
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ADDITIVES AT WORK

Formulated for specific applications. Do not mix.

Some additives work in the oil, some work on the metal surface —
A VERY DELICATE BALANCE
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IS0-VISCOSITY SYSTEM
FOR INDUSTRIAL FLUID LUBRICANTS [ASTM D 2422-97 (2007)]

Kinematic Viscosity @40°C Limits

180 Mid Point
Viscosily oSt Minimum Maximum
Grade @ 40°C o5t sSUS eSt sUs

2 2.2 1.98 32.0 242 34.0
3.2 2.88 39.5 3.52 375
4.6 4.14 39.5 5.06 42.5
6.8 6.12 46.0 748 50.5

10 9.00 99.9 11.0 62.5
15 13.5 7.5 16.5 83.5
22 19.8 g7.0 24.2 116
32 28.8 136 35.2 165
46 1.4 193 20.6 238
68 61.2 284 74.8 347
100 90.0 417 110 510
150 135 625 165 764
220 198 917 242 "2
320 288 1334 352
460 414 1918 506
680 612 2835 748
1000 a00 4169 1100
1500 1350 6253 1650

2200 1980 9171 2420
3200 2880 13340 3520




VISCOSITY COMPARISON CHART

VISCOSITY EQUIVALENTS
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Why the Change?

* Environmental

OEMs have turned to several methods to help reduce greenhouse gas
emissions and increase fuel economy. The major strategies include the
development of new, lighter weight and higher performance engine
technologies as well as the push for updated motor oils.

*Turbocharged Gasoline Direct Injection (TGDI) Engines

Combining turbochargers with GDI presents a unique set of problems,
including an abnormal combustion phenomenon known as low speed pre-
ignition (LSPI). LSPI is an uncontrolled combustion event that takes place
prior to spark ignition, often resulting in knock, and has been known to
cause catastrophic engine damage.

*Start-Stop Engine Technology

These engines stop when a vehicle becomes stationary at a stoplight or
in heavy traffic, and then start back up again as soon as you hit the gas
pedal. This feature helps reduce emissions and improve fuel economy.



VISCOSITY

Viscosity is a measurement of the oil’s internal resistance to motion.
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GREASE PROPERTIES
The following chart is designed to help you select a type of grease that will
satisfy the intended application.
REGULAR GREASES COMPLEX SYNTHETIC CLAY
Calclum Lithium Sodium Aluminum Caldum Barum Lithium Polysrea Bemions

Properties

Dropping Point °C 80-100 175-206 170-200 260+ 260+ 200+ 260+ 250+  Nome

*Max Temp °C 125 125 150 150 150 160 150 150

High Temp Use : Exc Exc Good Exc Exc  Exc
Good Fair Poor Good Good Good
Exc  Good  Fair Exc  Good  Fair
Exc Exc Exc Exc Exc Fair
Exc Exe Poor Good Ex Good

OF Smooth Smooth Fbrous Smooth Smooth Smooth

*“These temperatures refer to continuous operation. They may be axcesded temporarily in the case of complex
greases, and whers rigorous lubrication practice is followsd,












Units of Measurement Operating Temperature:
© Imperial © Metric 125°F (51.7°C) - 150°F (65.6°C)

Sizing Source Particle Contamination:
Bearing Size [ Light, non-Abrasive [
Bearing Type: Moisture:

Ball - < 80% Humidity

Width: mm Vibration:
Outer Diameter: mm <0.2ips

Shaft Diameter: mm Position:
Shaft RPM: Vertical

Ref: Machinery Lubrication




Tl s 14,000,000)_ 4.5
n x (d%2)

Where:

T = Time until next relubrication (hours)

K = Product of all correction factors

FtxFcxFmxFvxFpxFd
(see table)

n = Speed (RPM)

d = Bore diameter (mm)

Mote:
ips = inches / second

Grease Interval Correction Factors

Condition

Avarage
Operating Range
Housing balow 150°F
150 to T75°F

175 to 200°F
Above 200°F

Correction
Factor

Light, non-abrasive dusl
Heawvy, nonabrasive dyst
Light, abrasive dust
Heavy, abrasive dust

Humidity mosthy below 80%
Humidity between 80 and 90%
Qecasonal condensation
Occasional water on housing

Less than 0.2 ips velocity, peak
0.2 1004 ips
Above 0.4 (see nota)

45 degrae bore canterting
Vertical canterline

0.2 inches / second = 5 mm / sec.

Ball
Cylindrical and needle roller beanngs

Tapered and spherical roller bearings

Ref: Noria ‘Calculating Grease Quantity, Frequency’
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CAGE CENTERED ON INMER RACE SHOULDERS

v
E
&
5

ALIMBNENG TIME=—MIMUTES







e

A .ﬁtﬂ'




Machine
Criticality

Factor Mo downtime cost,
Iy Pepain cost

Adjusted =
MCF for Early 0.5
Detection

o
g

Moderately High

B

j High

Moderately
High

Availability of spares,
standby equipment, or
redundant systems;
mcderate cost of repalr

High downtime
cost (lost
production)

Safety risk
{injury oF death)







150 4406:1998 Scale Number Table
MNumber of particles per millilitre €—

More than Up to and including

2 500 000 =28
1 200 000 2 500 000 28
B40 000 1 300 000 27
G40 000 26
220 000 25
160 000 24
B0 000 23
40 000 22
20 000 21
10 000 20
] 10

2 500 18
17 €&
16
15
14
13
12

Scale number
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NO. OF PARTICLES AT INLET
NO. OF PARTICLES AT OUTLET

BETA RATIO =


































46 Performance assessment &
improvement
461 Performance & condition manioring

4.6.2 Inveshigation of asset-related failures,

incidents & noncanfomities
4.6 3 Evaluation of compliance
46,4 Audi

4.B.5 Improvament actions
466 Records

PAS 55:2008
Management
System
Structure

I 4.1 General requirements ‘

4.2 Asset management policy

B

4.3 Asset management strategy,
objectives & plans
431 Asset managerment strategy
o | 432 Assel management objectives
| 433 Assel managermnanl plans

434 Contingency planming

4.4 Asset management enablers &
controls ' .

4.4.1 Structure, authority & responsibilitias

442 Dutsourcing of asset managerment aclitias
4.4.3 Training, awareness & compatence

4.4 4 Consultation, participation & commurication
4.4.5 Asset management system documentation

A 4.4 Information manag ement

447 Risk managerment
448 Legal & other requirements:

4.4.9 Managemen! of change

e

4.5 Implementation of asset management plans
48 1 Life cycle actiities
452 Tools, facilities & aguipment










Centrifugal Pump Failure Causes

Improper operation

B Off-design

Assembly or
installation defects

Maintenance
deficiencies







Typical Pump Life Cycle Costs’

B Energy

. Maintenance and Repair
. Loss of Production

. Purchase and Installation
~ Dperational
. Decontamination and Removal

T While mxact values may differ, thess percentages are conzistent with
thees published by kading pump manufacburers and end u=ers, as
well as industry asseciations and governmert agencies workiwids.
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Agure 28: Life Extension Toble, cleaniineass level - See the example on page 25






















O stle

* Student members get a much reduced membership fee. Only
$25 (US)* while it is $160 (US)* for regular membership.

e Student members can attend the big five-day STLE annual
meeting for only $50 (US). It is $1,030 (US) for non-members.
With over 1500 attendees, it is an excellent opportunity to hear
the latest and to scout jobs.

* Student members can get a reduced price for the Toronto
section meetings. For the dinner meetings the cost was only
$25* while for other non-members it was $55. If they want
Students can attend only the talk.

* Resumes can be posted on our website and job wanted notices
can sometimes be sent to our mailing lists or included in our
newsletters.






