INTRODUCTION

This service manual contains procedures for trouble shooting and repairing the
DELTAANQ series AP piston pump. It does not include the controls, see Control
Service Manual for that information.

It is DELTAAQ policy to continually upgrade their products. This may from time

to time make some of the discussion in the repair manual not agree exactly with the com-
ponents you are looking at, if a major change had taken place that would be reflected in
the Model Number.

WARNING! Before breaking a circuit connection, make certain that power is off and sys-
tem pressure has been released. Lower all cylinders, discharge all accumulators and block
any load that might move and generate pressure.

A. PUMP DESCRIPTION: The series AP piston pump is open loop and axial in
design. Split flange and SAE O-Ring Ports are available on either side or rear end. An SAE
"A" Mounting pad is available on the rear to drive a small pump. The "AP"” pump may be
driven by any source of power; Diesel, Gasoline, Electric. Plumbing is of the utmost
importance to prevent cavitation at the inlet as well as compliance on the outlet. In some
applications supercharging the inlet may be required. The pump is rated for 3500 psi
therefore the discharge piping must be capable of that pressure. There are a variety of con-
trols available such as pressure compensation, load sense, torque limiter and variations of
these. Controls are continually being developed so check with DELTAA Q. if a par-
ticular control is required.

RELATED PUBLICATIONS
Installation dimensions for the "AP” series piston pump and controls are not included in
this manual. Individual parts numbers are also not included. Refer to the related publica-
tions that include this type of information.
10-100.xxx  Sales and Application (includes installation drawings).
10-250.xxx  Theory of pump operation
10-210.xxx  Controls

10-670.XxX Service Parts

10-430.xxx  Approved Fluids



This trouble shooting guide lists common problems encountered with piston pumps in

TROUBLE SHOOTING

hydraulic systems. It indicates probable cause and remedies for each problem.

TROUBLE PROBABLE CAUSE REMEDY
1. Excessive Low oil level Fill reservoir to proper level with
noise in pump. in reservoir. recommended fluid.

DO NOT OVERFILL

Air in the system

1. Open reservoir cap and operate
hydraulic system until purged.

2. "Bleed” hydraulic lines at highest
point downstream of pump while system
is under pressure.

Inlet restriction

Check inlet (suction) lines and fittings
for obstructions and leaks

Thick oil

Empty and refill with correct oll

Cold Weather

Actuate hydraulic system until pump is
warm to the touch

Pump
overheating

Internal leakage

If determined that excessive case flow
exists then return pump to maintenance
shop for overhaul

Heat exchanger
not functioning

Locate trouble and repair, refer to
machine manufacturers guide

Fluid level low

Add oil to proper level, determine cause

System not
developing
pressure

Compensator
malfunctioning

Replace adjust or repair

High case flow

Return to maintenance shop for repair

Broken shaft

Return to maintenance shop for repair




TROUBLE SHOOTING GUIDE, cont'd

TROUBLE PROBABLE CAUSE REMEDY

System shut off Locate and open

valves not open

Pump rotating in Correct by changing pump or drive

wrong direction rotation. CAUTION do not run in
this configuration or damage
will result!

Loss of fluid Failed hydraulic line Locate and repair

Leaking gaskets or
system seals

Check the two gaskets between
mating pump surfaces, shaft seal and
system seals, replace.




AP40 SERIES WORK SPECIFICATIONS (inch units)

WEAR PLATE:

NOTE: SOME WEAR PLATES ARE CASE HARDENED AND MAY BE REFACED
SEVERAL TIMES. OTHERS HAVE A VERY THIN HARD COAT AND MAY NOT

BE REFACED.

VALVE PLATE:
THICKNESS .. 0.1817 MIN
BRONZE THICKNESS ... ... 0.010 MIN
GROOVE DEPTH (STEEL SIDE) .. ... .o 0.050 MIN

NOTE: WATCH FOR CAVITATION CAUSED EROSION NEXT TO KIDNEYS
AND HOLES. THIS WILL NOT AFFECT PUMP PERFORMANCE BUT MAY
INCREASE NOISE AND REDUCE LIFE. CAVITATION SHOULD NOT BE

PRESENT AND THE CAUSE SHOULD BE ELIMINATED.

PISTON ASSEMBLIES:

SHOE FLANGE THICKNESS . ......... ... ... ... ... ... 0.090

SHOE FACERECESS . ... ... 0.010

SHOE TO PISTON END PLAY . ......... ... . . 0.005 MAX
CYLINDER BLOCK:

GROOVEDEPTH ... ... 0.020 MIN

PISTON BORE DIAMETER .. ... ... 0.775 MAX

SHAFT END PLAY:
END PLAY IS NOT IMPORTANT AND MAY BE AS MUCH AS 0.040

BEARINGS:
INSPECT FOR GALLING AND OR PITTING, IF PRESENT REPLACE.
INSPECT CAM BEARING INNER RACE FOR ROLLER IMPRESSIONS,
REPLACE IF PRESENT ... ... 1.6245 MAX
ADAPTER BEARINGBORE . ..... ... ... .. ... ... . ... 1.5005 MAX
COVER BEARING BORE

ASSEMBLY TORQUE:
ASSEMBLY BOLTS (4) .+t e 80 LB-FT
CONTROL AND COUNTERBALANCE POST ............. 40 LB-FT

THESE SPECIFICATIONS ARE TO BE USED AS A GUIDE ONLY




Disassembly
Axial piston pumps

Keep it clean

The axial piston pump is a precision machine with a low tolerance
for dirt and contaminants. So the real work in overhauling the
pump begins before the pump is removed from its application.

Using a commercial solvent or steam, clean the pump and its
fittings thoroughly.

KEEP IT CLEAN




Have hose plugs ready so that as each hose is disconnected, it can
be immediately sealed against dirt and dust.

Similarly, each newly exposed opening and port in the pump
should be sealed immediately with a plug. If you have no plastic
plugs, use new clean rags — but be careful that cloth fibers are not
retained when the rag is removed.

It is a common error to leave a hose open and drop it in the dirt.
Granuals of sand and dirt finding a way into the hose will certainly
destroy the pump - no matter how clean your disassembly area
may be.

Plug those hoses!

If your pump has "LOAD SENSE”, be careful not to drop out the
small piston when the hose is disconnected. This piston has no
retainer and is free to fall out to the ground. Do not let the piston
fall.




Naturally, the work area must be clean and well lighted. Do not
work on hydraulic pumps in areas near welding operation. That
welding “smog” you can see in the air contains abrasives.

Do not disassemble a pump outdoors or in other areas open to
wind or rapidly moving air which can carry dust or dirt.

It is not even a good idea to smoke cigarettes while overhauling
the pump - because the ash in the smoke is abrasive.

Because the pump is disassembled shaft down, either bore a two
inch hole in the work bench or prepare a wooden support block.
A support block can be about eight inches square and four inches
thick. It can have a two inch hole for the shaft, holes for the pump
flange and some method of securing the block to the bench top.




In addition to this block, you may find it useful to have some small
plastic sandwich bags handy so that small parts can be stored out
of harms way. Also a large plastic garbage bag is ideal for covering
the pump overnight if you cannot complete your overhauling in one
day.

The tools needed for your work area include:

* A torque wrench. e TORQUE WRENCH

» A socket wrench (three quarter inch socket)

* A tray with solvent (Thomas Mineral Spirits #300-66 or * % INCH SOCKET WRENCH
equivalent)

* A driver for the seal (or a bearing press) e TRAY WITH SOLVENT

* BEARING PRESS OR
SEAL DRIVER

» Snap ring pliers — both inside and outside
* A soft faced hammer

* Replacement shaft seals, gaskets and O'rings (as needed) e SNAP RING PLIERS — BOTH
INSIDE AND OUTSIDE

e SOFT FACED HAMMER

e REPLACE SHAFT SEALS,
GASKETS AND O RING

And if you intend to resurface the wear plate or shoes, then you
will need a lapping plate with 500 grit emery cloth.

e LAPPING PLACE

e 500 GRIT EMERY CLOTH




If doing minor service work, do not remove bearings, dowel pins
or cylinder block components unless they show wear. On a major
overhaul, replace all bearings, seals, gaskets, and wear plates. The
following procedure is a major overhaul.

It is important to secure the pump to a block or table.

After the pump is secured to the support block,

make a small mark across each gasket boundary to aid in
reassembly

and then remove the four hex bolts with a three quarter inch
socket wrench.




The pump will now separate by itself because of the large spring
discussed earlier. The pump will separate at one of two places:
at the gasket between the adapter and the housing, or at the gasket

between the housing and the cover. The pump can be opened at
either gasket,

but you will at least want to examine the top gasket
surface which means you must separate the cover from the
housing.

If separation is not possible with finger pressure, strike lightly with a
rubber mallet to provide separation. Be very careful not to scratch
or damage the machined surfaces which contact the gaskets.

Do not set pump components down on their machined surfaces.
A small scratch can create a very troublesome leak.

If the bearing shows excessive wear, remove the hex cap. On those

pumps which do not have a hex cap, use the standard method of
pulling a bearing.




There is a needle bearing under the hex cap.

This bearing can be pressed out and replaced if necessary.

Carefully examine the bronze surface of the valve plate — minor
scuffing which you cannot feel with your fingernails is acceptable.
Although the precision plated bronze wear surface is very thin,

a slightly worn valve plate can be brought to a like-new condition
by lapping over five hundred grit emery paper on a flat lap surface.

Use figure-eight patterns while lapping and turn the plate
frequently.




Finally, clean the plate thoroughly with a commercial degreaser

and blow dry with clean compressed air.

Next remove the housing.




Then, remove the block,

pistons and return plate.

It is a good practice to mark pistons and bores with a felt tip
pen so that pistons can be returned to their original boxes.

Remove the pistons and inspect the bores for galling or irregulari-
ties which would require replacement of the block.




Examine the pistons for scoring or other damage.

Pull and push on the bronze shoes.

A “clicking” sound indicates ball joint wear and the piston should
be replaced.

If the ball joints are tight but the surface shoe is scuffed,

the shoes can be lapped using the procedure discussed earlier.
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Any imbedded particles in the shoe surface mean replacement.

When removing the block, three steel pins will fall out of the splined
bore of the block. Do not lose these little pins. They are important.

Examine the flat surface of the block for scuffing. If the block has
slight wear patterns or “phonographing”, you may wish to lap the
surface.

Disassemble the cylinder block.

USE EXTREME CAUTION - that spring is under considerable
compression.
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