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Fig. 2—12. Lubricaling system.
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. Conventional batteries
Specific State of
gravity charge
1.280 100%
1.200 50% recharge
1.120 10%: recharge
immediately
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Glycol 0 Trace Trace

Water < 0.05% 0.05% >1.0%

Fuel Dilution <1.0% 2.0% 3.0%

Viscosity In grade + One SAE/ISO + Two SAE/IS0
Viscosity Grade Change | Viscosity Grade Change

Solids <1.5% 2.0% > 4.0%

Soot (diesel only) < 2.0% 3.0% > 4.0%

Oxidation* , , . 50.0 Synthetic
Expressed as absorption units per cm 30.0 Petroleum

Nitration™ , , . 50.0 Synthetic
Expressed as absorption units per cm 30.0 Petroleum

TBN Change oil when TBN strength diminishes to <2

TAN (industrial) 1-3 3-4 >4

Wihen frace meials are detected, the Iron Copper Lead Alumisum Silicon Chromium Tin Sodium Polassium

following componenis could be the source: Fa Cu (] Al 8l Cr sn Na K

Journal Bearings X X X X
Bushings X X
Cam Shaft X
Coolant Additives X X X X
Crankshaft

Cylinder Walls
Exhaust Vale
Anti-Friction Bearing
Gasket Materials X X
Gasoline Additive X X
Housing/Castings X X X
Ingested Dirt
Oil Additive X X X
Oil Cooler X
0il Pump Bushing X X X X
Oil Pumps X X
Pistons
Rings
Thrust Washers X X X X
Timing Gears
Turbo-ChargerfSuper-Charger
Valve Guides

Valve Train

Wrist Pin-Bushings X X X X
Wrist Pins X

>
>

=
e
=

S
=

A B
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When irace meials are detected, the Iron Copper Lead Aluminum Silicon Chromium Tin Sodium Polassium
following componenis could be the source: Fe Cu Ph Al 8i Cr Sn Na K

Bushings X X X X

Clutch Faces X X

Coolant Additives X X X X

Anti-Friction Bearings X

Gears X

Ingested Dirt X

0il Additives X

0il Coolar X X

Pumps X X

Thrust Washers X X X

Gasket Materials or Silicon Sealant X X

Housing/ Castings X X X

O£9) 1 29290 OIyd luoly Y098 S5 08 53 03D el sl (Ul —(B-F) 2,lel Jgaa

When trace metals are detected, the Irom; Copper Lead Aluminum Silicon Chromium Tin Sodium Potassium
following components could be the source: Fe Cu Ph Al 8i Cr 8n Na K

Journal Bearings X X X X X

Bushings X X X

Coolant Additives X X X

Anti-Friction Bearings X

Gasket Materials and Silicone Sealant X X

Gears X X

Ingested Dirt X

Shafts X

Thrust Washers X X X

Valves X

Housing/Castings X X X

OE9) 0 99290 O1,3 o3 wlwlyy il ysd 53 809 ] £l3a] (g lild —(F=F) o,lowd Jou>

When trace metals are detected, the Iron  Copper Lead Aluminum Silicon Chromium Tin Sodium Potassium
following components could be the sourca: Fe [H] Ph Al 8i cr sn Na K

Journal Bearings X X X X

Bushings X X X

Anti-Friction Bearings X

Gears X

Ingested Dirt X

Oil Additives X

Qil Pump X X

Road Salt X

Shafts X

Thrust Washers X X X

Gasket Materials and Silicon Sealant X X

Housing/Castings X X X

OE9) 30 39390 O1,3 Ll p Sgyuud i 53 35 o] 21381 9 Lwlind —(V=5) Lo Jgun
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When frace metals are detected, the Copper Lead Aluminum Silicon Chromium Tin Sodium Potassium
following components could be the source: Cu Ph Al 8i Cr b ] Na K

Journal Bearings X X X X

Bore & Rods X X

Bushings X X X X

Cylinders X X

Anti-Friction Bearings X

Gasket Materials or Silicone Sealant i X

Gears X

Guides X

Ingested Dirt X X

Motors X X

Oil Additives X X

il Cooler X X

Pistons X X

Pumps X X

Rods X X

Spools X X X

Thrust Plates X

Valves X

Vanes X

Housing/Castings X X X
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1- Brett Winberg, Schmid Oilfield Services, http://www.noria.com/ ,” The Case of Successful Filtration and Oil
Analysis Implementation”.

V- Robert Scott, Noria Corporation, "Nine Steps to Oil Analysis Success". Practicing Oil Analysis Magazine.
July ¥+

A- Mark Barnes, Noria Corporation, "Designing a World-Class Oil Analysis Program". Practicing Oil Analysis
Magazine. January Y+« £

4- www.practicingoilanalysis.com/article detail....
) +- http://www.focuslab.co.th/index.php?lang=en&itemid=Y

V V- http://www.noria.com/training/oa/default.asp

) Y- www.maintenanceresources.cony.../0oa-0q.htm

VY- www.gregorypoole.com/sos/samplekit.shtml

\ ¢~ Mark Barnes, The Fluid Life Corporation, "Collect and Analyze Particles With WearTrap". Practicing Oil
Analysis Magazine. March Y+ +)

Yo- John Evans, Wearcheck Africa, "How to Calculate the Effect of Oil Analysis on the Bottom Line".
Practicing Oil Analysis Magazine. July Y + ¢
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