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Hydraulic Cylinder Rod Seal Endurance Test Procedure

RATIONALE
This standard is revised to remove imperial equivalents, add location of ISO documents, and update figure sizes for easier
viewing.
1. SCOPE

Applies to hydraulic seals used to seal the rods of hydraulic cylinders which are components of off-road self-propelled
work machines defined in SAE J1116.

1.1 Purpose

To establish an endurance testing and reporting procedure for reciprocating cylinder rod hydraulic seals to provide a basis
for seal comparison.

2. REFERENCES
2.1 Applicable Documents

The following publications form a part of this specification to the extent specified herein. Unless otherwise indicated, the
latest issue of SAE publications shall apply.

2.1.1  SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

SAE J1116 Categories of Off-Road Self-Propelled Work Machines
SAE J1176 External Leakage Classifications for Hydraulic Systems
SAE J1276 Standardized Fluid for Hydraulic Component Tests
21.2 1SO Publications

Copies of these documents are available online at http://webstore.ansi.org/.

ISO 4406 Hydraulic Fluid Power - Fluids - Method for Coding the Level of Contamination by Solid Particles
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3. DEFINITIONS

3.1 STROKE

The maximum distance traveled in one direction by the rod.

3.2 RETRACT STROKE

With reference to a single rod hydraulic cylinder, the movement of the cylinder rod into the cylinder.
3.3 EXTEND STROKE

With reference to a single rod hydraulic cylinder, the movement of the cylinder rod out of the cylinder.
3.4 CYCLE

The movement of the piston and rod from its starting point and return to its original position for a specified test stroke
length.

3.5 RATED PRESSURE

The continuous duty operating pressure specified by the seal manufacturer.

3.6 LEAKAGE RATE

The amount of leakage per number of cycles. This is specified in units of mL/1000 cycles and mL/km.
3.7 PRIMARY TEST SEAL

Rod seal set which has high pressure applied during the retract stroke.

3.8 SECONDARY TEST SEAL

Rod seal which has high pressure applied during extend stroke.

4. TEST EQUIPMENT AND TEST PARAMETERS

4.1 Test Equipment

411 TestFluid

Fluid shall be per SAE J1276 unless otherwise specified.

NOTE: For low temperature option on test procedure, a low temperature fluid should be used.
4.1.2 Test Apparatus

A standard cycle test set up is shown in Figures 1 and 2, and an optional cycle test set up for overrunning load is shown in
Figures 2 and 4.

If a rod wiper seal is used to facilitate gathering leakage, it shall not contribute to sealing of the chamber. Seal gland
dimensions and surface finish shall be as specified by seal supplier.

41.3 TestRod
Surface finish Ra 0.20 to 0.40 ym hard chrome plated and polished. Induction hardening is optional. With each new seal

test, use a new rod or one that has been re-plated and polished. If rod finish in proposed application differs, test should be
made with surface finish of the application. ocuments
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4.2 Test Parameters

4.2.1 Contamination Level of Test Fluid

The maximum contamination level of the test fluid shall not exceed 1ISO 4406 Code 19/17/14.
4.2.2 Accuracy of Measurement

The accuracy of measurements, unless otherwise stated, shall be temperature +3 °C, pressure +2%, leakage +2%, time
1+2%, and length +2%.

4.2.3 Stroke
300 mm = 5 mm or as agreed upon between user and supplier.
424 Rod Speed

0.30 m/s + 0.03 m/s or as agreed upon between user and supplier.
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Figure 1 - Typical test setup for cylinder rod seal endurance test
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