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H-press.. low speed
250/500 strokes/min
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[ I
Gear Vane Piston
High press,
External Internal Unbalanced Balanced Radial Axial
Hispeed, Hivoume | | Hi speed, Hi volume upto 700 bar | | upto 350 bar

Low press. Low press.

upto 200 bar upto 200 bar
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Normal Vane Infra-vane Infra-vane VQ In - line Bent - axis
upto 150 bar | | upto 200 bar { | upto 200 bar
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Figure 2-21 Hydraulic accumulators in brake system
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Figure 2- 23 Hydraulic air cooler
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Figure 2-24 physical representation of hydraulic oil cooler
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Figure 2-27 Complex hydraulic circuit
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Figure 2-28 Types of symbols used in hydraulic circuits
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Figure Y-Y% Contamination damage is apparent in this rod
seal, where theserrations are worn completely away. The
seal on the right is a new one, shown for comparison.
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Contamination Level Chart for SYSTEMS

Sr. Hydraulic System Recommended Attainable Oil cleanliness
No. Absolute Class
Filtration NAS 1638 with ISO 4406
Rating parts >5
Microns.
1 | System with Servo valves 3 4t05 13/10 to 14/11
2 | Systems with precision 5 7t08 15/12 to 17/14
Proportional Valves
3 | Systems with Simple 10 9 18/15
Proportional Valves
4 | General Hydraulic Systems 10 to 20 91010 18/15 t0 19/16
Source: Principles & Applications of Hydraulic Filters-

Contamination Level Chart for COMPONENTS

Sr. Hydraulic Component Qil Cleanliness Class | Recommended

No. ‘ Absolute
Filtration ratings
NAS 1638 | ISO 4406 In Microns.

1 | Gear Pumps 10 19/16 20

2 | Cylinders 10 19/16 20

3 | Direction Control Valves 10 19/16 20

4 | Relief Valves 10 19/16 20

5 | Throttle Valves 10 19/16 20

6 i Piston Pumps : 9 18/15 10

7 | Vane Pumps 9 18/15 10

8 | Proportional Valves 9 18/15 5]

9 | Servo Valves 7 16/13 3

10 | Servo Cylinders 7 16/13 3
Source: Principles & Application of Hydraulic Filters-

Figure 2-31 chart of component contamination level
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Figure 2-32 wiper seal damage caused by excessive heat
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