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PERFORMANCE ASSURANCE OF
REMANUFACTURED, HYDRAULICALLY-OPERATED RACK AND PINION STEERING GEARS

1. GENERAL:

In order to insure that the remanufactured and/or rebuilt steering gear has
and maintains the reliability and performance associated with anew ,O.E.M.
steering gear, it is essential that the following procedures be ,followed:
If in-house engineering capabilities are limited, it may be necessary to
consult with an outside laboratory to insure all testing methods used meet
with the requirements outlined in this paper.

2. DEFINITION - REMANUFACTURING:

A process in which worn units are completely taken apart and.all components
inspected prior to reassembly. Components within specs are reused;
components out of spec are either repaired or replaced with new components.

3. PERFORMANCE SPECIFICATIONS:

3.1 In order to perform a functional and valid test of the rack andpinioin '
steering ,gear, and to determine its performance' characteristics, ltis
essential that the testing apparatus is capable of maintaining:

3.1.1 Constant Temperature 110 - 120°F

3.1.2 Constant Pressure

3.1.3 Constant Flow

1200 - 1500 psi

1.6 - 2. 1 gpm

.Copyright 1988 Society of Automotive Engineers, Inc.
"All rights reserved.

o

,
Although the required specifications may vary, the apparatus should have
the capability of maintaining relief valve pressure of approximately 1200
- 1500 psi, fluid temperature of 110 - 120°F, and flow in the rage of 1.6
- 2•.1 gpm.

SAETechnical Board Rules provide that "This report ispublished by SAE to advance the state of technical and engineering sciences.
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement
arising therefrom, is the sole responsibility of the user."

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

Comments on this Recommended Practice are invited from interested parties and can be submitted in writing to SAE Headquarters.

Printed in U.S.A.
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J1890

3.1.3 (Continued):

Page 2

()
In addition to checking hydraulic flow, the apparatus must be capable of
rotating the unit to be tested by the input shaft at a specified rate. A

. normally accepted range is 15 - 25 rpm rotation of input shaft while
resistance to this movement is measured in in-lb, as well as moving the
unit by the rack, pushing the r.ack at a rate of 1 - 1.5 in/so

Further, measure oil flow from gear when valve is shut off in increments
of 0.1 gpm.

It is important that all readings be consistent, taken at the same,
predetermined points.

3.2 Functional Data: To obtain functional data, OEM service manua1~shouldbe

consulted first. If detailed test data is not available, a comparative test
data base can be developed by testing approximately 10 - 12 new, like rack
and pinion units, maintaining constant temperature, flow and pressure as
stated in paragraphs 3.1.1,3.1.2 and 3.1.3 in order to obtain high and low
limits for that specific unit.

4. FUNCTIONAL TESTING: .

4.1 In order to establish a test data base by testing new gears, and upon
completion of the final assembly process, the finished 'gear must pass a
series of functional tests to insure the performance and reliability of the \

. steering gear. These tests include wet mesh, dry mesh, wet returnability, (J
dry returnability, internal leakage, external leakage and valve balance. A
description of each of these tests is in the following:

4.2 Wet Mesh/Dry Mesh: These two tests are similar in nature; the only
difference is whether the gear is charged (wet) with hydraulic fluid or
drained (dry) of hydraulic fluid. .,

In performing this test, the gear is drfven by the fnput shaft through its
entire travel at a specified rate and the resistance to rotation of the
input shaft must be measured.

: Typical Readings: Wet mesh 5 - 25 in-lb (resistance to rotation)
Dry Mesh 5 - 25 in-1b (resistance to rotation)

The resistance measured must be smooth and cannot exceed 10 in-lb in
, variati on.

rJ
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4.3 Wet Returnability/Dry Returnability: The wet and dry configuratioo of these
tests is the same as previously mentioned in the mesh test. In performing
the test, the gear is dri ven through its enti re travel by the rack at a
specified rate and the resistance to this travel is measured.

a
Page 3 J1890

O
·- .

c

Typical Reading: Wet Returnability 100 - 150 lb
Dry Returnability 100 - 150 lb

Resistance to travel must be smooth and cannot exceed 50 lb variation.

Failure to meet mesh (paragraph 4.2) and returnability (paragraph 4.3)
requirements could be caused by:

4.3.1 Incorrect tolerance stack-up due to parts mix.

4.3.2 When applicable (not required on certain type gears), steel sleeve in
pinion housing is not installed straight or causes pinion (valve) assembly
to bind or bend.

4.3.3 Straight ahead (forward) position - wear of one tooth resulting in some
clearance when gear (car) is i.n straight forward position.

4.3.4 Housing bent - not visible to the eye but enough to detect binding when
rack is moving.

4.3.5 The rack itself is slightly bent.

4.3.6 "T" Bar loose in valve affect flow control of fluid - can impair
returnabil ity.

4.3.7 Loose Spool

4.3.8 Contamination in valve.

4.4 Valve Balance: In order to detennine the balance of the valve, the input
shaft torque (in-lb) must be measured in relation to a specified inlet
pressure. The input shaft torque must not vary from left to right when
outlet pressure is the same on right and left turn. ~.I~

Typical readings could be taken at 300 psi. At that reading, the torque
read-out difference is not to exceed 6 in-lb.

Failure to meet requirements could be caused by:

4.4.1 liT" Bar pinned in wrong spot

4.4.2 Loose spool, loose pin

4.4.3 Restricted pressure line

4.4.4 Contamination in valve
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J1890 Page 4

4.5 Internal Leakage: Internal leakage is determined by rotating the input ~
shaft (with gear against each stop) until' relief pressure is reached in the '~
inlet line. At this point. the flow of oil from the return line of the gear
must be within a range of 0 - 0.3 gpm.

4.5.1 Damaged or missing valve seals

4.5.2 Damaged or missing piston seal

4.5.3 Porous casting

4.5.4 ,Fluid leaking behind steel sleeve in valve tower (only on gears where
valve bore has been repaired by sleevingl

4.6 External Leakage: There should be no external leakage of the Gear
Assembly. Wipe unit dry and observe:

'4.6.1 Upper Pinion Seal

4.6.2 Lower Pinion Seal

4.6.3 Rack Bulkhead

4.6.'4 Inner Rack Seal'
.

4.6.5 All Fittings

"

'...
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