QH].p DESignation: D 2882 - 00 An American National Standard

Standard Test Method for
Indicating Wear Characteristics of Petroleum and Non-
Petroleum Hydraulic Fluids in Constant Volume Vane Pump

This standard is issued under the fixed designation D 2882; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonej indicates an editorial change since the last revision or reapproval.

1. Scope A temperature of 8Gt 3°C (175=* 5°F) is used for all other
1.1 This test method covers a constant volume highSynthetic and petroleum fluids.

pressure vane pump test procedure for indicating the wear Nore 1—To improve reproducibility, fluid volume has been standard-
characteristics of petroleum and non-petroleum hydraulic fluized in this revision of Test Method D 2882.

ids. 4.2 The result obtained is the total mass loss from the cam

1.2 The values stated in S| units are to be regarded 8$,4 and the twelve vanes during the test. Other reported values
standard. The values in parentheses are for information only, e fiid cleanliness before and after the test, initial flow rate,
1.3 This standard does not purport to address all of the 4 final flow rate.

safety concerns, if any, associated with its use. It is the 4 3 The total quantity of test oil required for a run is 26.5 L
responsibility of the user of this standard to establish appro—(7 gal).

priate safety and health practices and determine the applica-

bility of regulatory limitations prior to usefor specific hazard 5. Significance and Use

statements, see 6.1.3, 7.1, 7.2, 7.3, 7.4, and Note 7. 5.1 This test method is an indicator of the wear character-
istics of petroleum and non-petroleum hydraulic fluids operat-
ing in a constant volume vane pump. Excessive wear in vane
pumps could lead to malfunction of hydraulic systems in

critical applications.

2. Referenced Documents
2.1 1SO Standard€:
ISO 4021 Hydraulic Fluid Power—Particulate Contamina-
tion Analysis—Extraction of Fluid Samples from Lines of

an Operating System 6. Apparatus
ISO 4406 Hydraulic Fluid Power—Fluids-Method for Cod- 6 1 The basic system consists of the following (see Fig. 1):
ing Level of Contamination by Solids Particles 6.1.1 Twelve Hundred rpm AC Motpror other suitable

drive, with 11 kW (15 hp) as suggested minimum power
L . ) requirement (see Fig. 1, ltem 5).
3.1 Def|n|t|_0ns of Terms Specific to Thl_s Standard: 6.1.2 Test Stand Basevith appropriate, rigid mounting for
3.1.1 flus_hmg v—the process of clea_mln_g the test systemyq motor, pump, reservoir, and other components.
before testing to prevent cross-contamination. 6.1.3 Rotary Vane Pumpreplaceable cartridge typé,
3.1.2 torquing v—the process ‘?f tightening the pump head\jicyers 104C or 105C rated at 28.4 L/min (7.5 gal/min) flow
bolts to achieve a uniform clamping force. at 1200 r/min with 1SO Grade 32 fluid at 49°C (120°F), and 6.9
MPa (1000 psi) (see Fig. 1, Item 4; Fig. 2; and Fig. 3).
(Warning—The test pump is rated at 6.9 MPa (1000 psi) but
is being operated at 13.8 MPa (2000 psi). A protective shield
Paround the pump is therefore recommended.)
6.1.3.1 There are to be no modifications to the pump
housing, such as plugging the drain hole in the pump body or
grilling and tapping a hole in the head for an external drain.

3. Terminology

4. Summary of Test Method

4.1 An amount of 18.9- 0.5 L (see Note 1) (5- 0.13 gal)
of a hydraulic fluid are circulated through a rotary vane pum
system for 100 h at a pump speed of 126060 r/min and a
pump outlet pressure of 13:80.3 MPa (2000t 40 psi). Fluid
temperature at the pump inlet is 663°C (150+ 5°F) for all
water glycols, emulsions, and other water-containing fluids an

for petrOIeum and synthetlc fluids of ISO Grade 46 or “ghter' 3 The replaceable cartridge consists of the cam ring, the rotor, two bushings, a set

of twelve vanes, and an alignment pin. Two different cartridges are available for this

pump. Cartridge No. 429126 is intended to give better performance at 13.8 Mpa and
1 This test method is under the jurisdiction of ASTM Committee D02 on uses Rotor No. 429446 and Cam Ring No. 574814. Cartridge No. 912014 uses Rotor
Petroleum Products and Lubricants and is the direct responsibility of Subcommittelo. 2008 and Cam Ring No. 2013. Some users report fewer pump failures when

DO02.N on Hydraulic Fluids. using Rotor No. 2008.
Current edition approved April 10, 2000. Published June 2000. Originally “The individual cartridge parts can be purchased separately, if desired. The
published as D 2882 — 70 T. Last previous edition D 2882 — 90 (£996) Vickers part numbers for these items are Cam Ring No. 2013 or 574814, Pin No.
2 Available from American National Standards Institute, 11 W4gt., 13" 2020, Rotor No. 429446 or 2008, Bronze Bushings Nos. 2015 and 2016, and Vane
Floor, New York, NY 10017. Kit (twelve vanes) No. 912021.

Copyright © ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, United States.
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ITEM DESCRIPTION 13. Pressure gages for return
1. Reservoir line filter
2. Pump inlet shut off valve 14. Flexible coupling
3. Pump inlet temperature 15. Inlet elbow
sensor 20. Fluid sampling port
4. Pump
5. Motor Required Dimensions:
[3 Pressure gage for high A, 61 - 66 cm (24 ~ 26 in)
pressure line B. 15.2 cm (6 in)
7. Snubber valve C. 10.2 cm {4 in)
8. Relief valve for pressure
control Additional Non-required Items
Alé6. Return line shut off valve
9. Return line filter Al7. Pump inlet vacuum gage
10. Heat exchanger Al18. Pump outlet temperature
11. Temperature contrel valve sensor
12. Flow meter AlY9. Radius bend at pump inlet

FIG. 1 System Schematic

MODEL | V- 104 [V*-105
FLANGE | —— [188233
GASKET | —— [ad546
SCREW 1 1om1 | 10m

(6 REQ'D)
FOOT | 188234 | ——

1273 SCREW (8 REQ'D)

98653 RETAINING RING

1700 BEARING 1704 BEARING

£2021 PACKING AL54077 O RING

A188323 SEAL - ASSEMBLE
ITH SPRING TOWARD INSIDE
F PUMP

185078 RETAINER
INSTALL NARROW LIP TOWARD
BEARING IF GROOVE IS NOT IN

CENTER.

BUSHING VANE KIT BUSHING CARTRIDGE |CAPACITY
MODEL HEAD [R.H. or L. H.| PIN| RING | ROTOR [{12 VANES) [R.H. or L.H. KIT (GPM
THESE PARTS ARE INCLUDED IN CARTRIDGE KITS 3 1000 PSI)

2008 | 912021 AINCLUDED IN
2013 1 912014 | 7.5 919005 SEAL KIT
2016 | 2015 | 2020) 2015 | 2016 3 EGUIVALENT

919298 SEAL KIT)

FIG. 2 Pump Components
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6.1.4 Reservoir (see Fig. 1, ltem 1), equipped with a 6.1.4.1 Additional fluid ports may be added as required by
removable baffle and lid, all of stainless steel construction. Theéhe user to assist in measuring fluid level, reservoir tempera-
reservoir design is shown in Figs. 4-6. ture, and so forth.
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FIG. 3 Cartridge Kit
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FIG. 4 Reservoir

6.1.4.2 If the reservoir is positioned so that the contentsThe sensing probe shall be inserted into the midpoint of flow.
ga!'(‘j”?t ftl)te \Illsua".y CheCkedtfor ael;atllon t)tyéem;)hVIng;he ]lcl?r’]a Note 2—Some users have found the addition of a pump outlet
uid-tght glass viewing port may be located in the side o etemperature sensor to be a useful diagnostic tool. If used, it shall be

reservoir. . ) suitable for 13.8 MPa duty and should be placed in the high pressure line
6.1.5 Outlet Pressure Control Valyé&/ickers pressure relief between the pump and the relief valve (see Fig. 1, ltem A18).

valve (CT-06-C/500-2000 psi) with either manual or remote

control (see Fig. 1, ltem 8, and Fig. 7). exchanger should be of adequate size and design to remove the

6.1.6 Temperature-Control Devigesuitable for controlling o .
o . excess heat from the test system when utilizing the available
coolant flow to the heat exchanger to maintain test fluid at the

specified temperature (see Fig. 1, Item 11). Coolant supply.

6.1.7 Temperature Indicator(see Fig. 1, ltem 3) shall have = Note 3—It is suggested that a shell-and-tube type heat exchanger, if
an accuracy of- 1°C and shall have an appropriate sensor tgused, should be connected in reverse (the hydrau_lic fluid is passed through
monitor pump inlet temperature. the tubes an(_j not around them) so that the interior of the heat exchanger

6.1.7.1 To prevent a flow restriction near the pump inletca" Pe efiectively cleaned between tests.
port, the temperature probe shall have a diameter of not more 6.1.9 Pressure Indicator(see Fig. 1, Item 6), to measure
than 6 mm (0.25 in.). pump discharge pressure shall have an accuracy of atteast

6.1.7.2 The test fluid temperature shall be measured withif.3 MPa ¢t 40 psi). The pressure indicator should be snubbed
10.2 cm (4 in.) of the pump inlet (see Fig. 1, Dimension C).(see Fig. 1, Iltem 7) to prevent damage from pulsations or

6.1.8 Heat-Exchanger(see Fig. 1, Item 10)—The heat



