
Lubricant Application: Hydraulic
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Major components of Hydraulic System

Relief Valve

Servo ValvesReservoir

Piston Cylinder (actuator)

Return Filter

Input Filter End Filter

Hydraulic Pump

Power unit (Electric Motor or Gasoline / Diesel Engine)
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Why Hydraulic System are So Popular?

❑

❑

❑

❑

❑
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Current trend of hydraulic system and hydraulic fluid 
requirement

Output Size Efficiency
Oil 

Stress

Strong oxidation and thermal stability Strong anti-wear protection

Excellent water separability Rapid air release
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The advantages of zinc-free (ashless) anti-wear

▪

▪ °
▪

▪

▪

Example of zinc-free hydraulic fluid: PETRONAS Hydraulic HVZF series
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The most feared scenario…Breakdown!

❑ Components replacement (pump, valves, cylinders, seal, filter)

❑ Extra manpower (service, troubleshoot, commissioning)

❑ HSE issues

❑ Lost of production (highest cost)
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Why hydraulic systems fail?
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Cool,  Clean and  Dry.

How to create a sustainable hydraulic systems?

°

°

Healthy Hydraulic Fluid => Healthy Hydraulic System
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International standard vs OEM standard

International Standard OEM

• ASTM D 6158 HM (2005)

• DIN 51524 Part II HLP (2006)

• ISO 11158 HM (FDIS 2008)

• SAE MS1004

• SEB 181 222 (2007)

• US Steel 126,127 and 136

• JCMAS HK P041 (2004)

• Bosch Rexroth – Market leader

• Parker Denison

• Eaton Vickers

• Fives Cincinnati
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Range of PETRONAS Hydraulic Fluids

0 2000 4000 6000 8000 10000 12000

Hydraulic ESF

Hydraulic HVZF

Hydraulic HV

Hydraulic

TOST Value in hours (ASTM D943)

4,800 

rpm & 

500 

bar

1,800 

rpm & 

280 

bar

Open



©Petroliam Nasional Berhad (PETRONAS) 2016 57

Proof of Performance
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Proof of Performance
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