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FLEX-IMPULSE TEST PROCEDURE FOR HYDRAULIC HOSE ASSEMBLIES

1. SCOPE: The procedures contained herein have been developed to establish a
uniform method for comparative impulse testing of hydraulic hose assemblies
with and without flexing in order to determine the effect of flexing on
ultimate life of hose. The test method minimizes variables to give a
comparison between flexing and non-flexing. Basic impulse test parameters
are to be in accordance with SAE J343 except as modified to incorporate
flexing. This test is not a requirement for SAE J517 hose.

2. TEST PROCEDURE: For optimum validity of comparison, test specimens should be
cut from a continuous length of hose with alternate samples along the length
designated for flexing and non-flexing impulse test.

Those specimens designated for non-flexing should be tested in accordance
with SAE J343. Those specimens designated for flexing are to be made up with
free hose length in accordance with the following formula:

Free hose length = 4.142 (min bend radius) + 3.57 (hose 0.0.)

Per:ormance of the flex-impulse test requires a supplementary rig capable of
mO~lng o~e tes~ manifold in a continuous circular pattern as shown in Fig. 1.
Th1S man1fold 1S geared so that the center lines of the hose fittings at hose
attachment stay parallel at all times. A variable drive is provided, and the
number of rpm are to be controlled to 36 + 2% of the impulse cpm. This
~aintains a proportionality between the number of cycles of flexing and
lmpulse and ~ssu~es that the test specimen is in a different configuration on
each succeed1ng 1mpulse.

The vertical centerline of a stationary manifold is positioned a distance A
from the center of revolution'of the revolving manifold. This distance was
determined empirically such that the test specimen is subjected to back
bending motion near each fitting with the raqius of bend at that point being
greater than the applicable SAE minimum bend. radius. However, when the

SAE Technical Board Rules provide that: "This report is published by SAE to adv~nce the state of technical and engineering sciences.
The use of this report is entirely vOluntary, and its applicability and suitability for ariyparticular use, including any patent infringement
arising therefrom, is the sale responsibility of the user."

SAE reviews each technical report at least every five years at which time it may b~:reaffirmed, revised, or cancelled. SAE invites your
written comments and suggestions. . .

Copyright 1986 Society of Automotive Engineers, Inc.
All rights reserved.
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2. TEST PROCEDURE (Continued):

Page 2

revolving manifold reaches the position nearest the stationary manifold, the
bend radius inside the loop is smaller than the applicable SAE minimum bend
radius. l Distance A is calculated with the following formula:

1.75 (min bend radius) + hose 0.0.

Specimens for flex-impulse testing should be mounted with straight end
fitting on the rig as described above using care to avoid imparting twist to
the hose. (Angular fittings may be used, provided they are installed in such
a position to assure the hose travel and geometry of Fig. 1.) A like number
of samples, preferably not less than three, should be tested simultaneously
and should be run to failure.

To accelerate completion of the test for comparative purposes, a pressure
based on actual burst values of the hose is recommended, with flexing and
non-flexing specimens to be tested at the same pressure. Suggested procedure
is to first determine the average burst strength for the test length of hose
and from this calculate the impulse test pressure as 35% of average burst.
If this test procedure does not produce failures within the desired range, a
higher or lower percentage may be used.

lViolation of the minimum bend radius for this test does not imply that such
violation is recommended in applications.

FLUID CIRCULATION
LINE-145 psi

(l MPa)

TEST PRESSURE INLET

1------A--------I

A = 1.75 (HIN. BEND RAD.) + I (HOSE 0.0.)

N" = :NO. OF REVOLUTIONS PER MINUTE
= 36~ ! 2~ OF IMPL~SE CYCLES PER MINUTE.

FREE HOSE LENGTH = 4.142 (MIN. BEND RAD.) +
3.57 (HOSE 0.0.)

FIG. 1
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RATIONALE:

Not applicable.

RELATIONSHIP OF SAE STANDARD TO ISO STANDARD:

Not applicable.

REFERENCE SECTION:

SAE J343, Tests and Procedures for SAE 100R Series Hydraulic Hose and Hose
Assemblies
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