AGRIMANUAL /| WORKSHOP CENTRE

EXAMPLE WORKSHOP PROBLEM-SOLVING GUIDE

Caterpillar 215: hydraulics slow and weak

when warm

Cat 215/ 96L coverage | 3304 engine | Prepared 27 September 2026

Reported: Hydraulic functions are reasonably strong when the excavator is first started, but become
progressively slower and weaker as the machine reaches working temperature. This example assumes all
major functions are affected. No pump or control valve has yet been condemned.

What matters first

¢ Do not replace the main pumps from the symptom alone. Hot-oil weakness can be caused by pump wear, relief leakage,
pilot/control problems, suction restriction, aeration or excessive internal leakage elsewhere.

e Establish whether every function deteriorates together. Boom, stick, bucket, swing and both travel circuits becoming weak at
the same time points toward a common cause; one weak function sends the investigation down a different branch.

e Confirm the full machine serial/code before applying test pressures or adjustment procedures. The Agrimanual manual linked
on page 7 is for Cat 215 machines with 96L serial/code coverage and the 3304 engine.

Most useful first-pass sequence

Order
1

Check

Confirm serial/code and record exactly
which functions weaken.

Check hydraulic oil level, condition,
foaming and service history.

Check main and pilot filter condition plus
pump inlet/suction plumbing.

Verify engine speed and response under
hydraulic load.

Only then compare hot pressure, cycle
times and flow using the correct service
procedure.

What the result changes

Prevents using the wrong test data and
separates a whole-system fault from a
single circuit.

Low, aerated, contaminated or overheated
oil can imitate component weatr.

Restriction or air entry can starve the
pumps and worsen as temperature rises.

Separates an engine/governor problem
from hydraulic loss.

Builds evidence before relief adjustment,
valve work or pump removal.

Safety: lower the attachment to the ground, secure the machine, stop the engine and release stored pressure before opening any hydraulic
component. High-pressure oil can penetrate skin. Pressure and flow testing must follow the correct Caterpillar procedure with suitable rated

equipment.
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1. How the Cat 215 hydraulic system fits the symptom

The Cat 215 service material for this generation describes front and rear axial-piston main pumps, a separate pilot pump,
main control valves, main and pilot relief systems, filters, the pump drive, swing and travel circuits, and the valves used to
combine or direct pump flow. That makes a hot whole-machine loss a system-level problem until testing proves otherwise.

Part of system Normal role How it can fit a hot weak condition

Main hydraulic pumps Provide the high-flow oil for implement, swing  Internal leakage can increase as oil thins with
and travel circuits. heat, reducing available flow under load.

Pilot system Provides control pressure to operate the main  Low or unstable pilot pressure can make
hydraulic controls. several functions slow or reluctant to respond.

Main / line relief valves Limit circuit pressure and protect A relief valve leaking or opening early can
components. divert oil and reduce usable force.

Combiner / summing control Coordinates pump flow for functions that need = A control problem can produce poor
combined output. combined-function performance even if a

pump is capable of pressure.

Filters, tank and inlet path Supply clean oil to the pumps and remove Restriction, aeration or poor oil condition can
contamination. starve pumps and create heat and noise.

Control valves and cylinders Route oil and convert flow into machine Internal leakage can consume pump flow; a
movement. single leaking circuit often affects one function

more than the rest.

Why hot oil changes the diagnosis

Hydraulic oil becomes less viscous as temperature rises. Clearances that pass little oil when cold can leak substantially more
when hot. That is why a worn pump is a genuine suspect - but the same temperature effect also increases leakage through worn
valves, motors and cylinders. The cold-versus-hot comparison must therefore be combined with pressure, flow and function-
specific observations.

Critical distinction: pressure and flow are not the same measurement. A worn pump may still reach relief
pressure briefly while delivering insufficient flow for normal cycle speed. Conversely, low pressure may come from
a relief or control fault rather than the pump itself.

Working priority before dismantling

1. Oil supply and aeration. 2. Engine speed and pump drive. 3. Pilot/control pressure. 4. Main relief behaviour. 5. Hot
cycle-time and flow performance. 6. Internal leakage by circuit. 7. Pump overhaul only when the test results point there.
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2. Low-risk checks before dismantling

A.

Establish the exact machine and fault pattern

Record the complete serial/code plate. The linked Agrimanual manual is listed for 96L coverage with the 3304 engine. If the
machine differs, use the matching specifications and schematic for that serial arrangement.

With the machine safely positioned, note which functions are normal cold and which deteriorate hot: boom raise, stick in/out,
bucket, swing, left travel and right travel. Record whether two functions used together are worse than either function alone.
Note engine rpm, oil temperature, unusual pump noise and whether the engine pulls down strongly, lightly or not at all when
the weak function is commanded.

. Inspect oil, tank, filters and pump supply

Check hydraulic oil level by the correct machine procedure. Look for foaming, milkiness, dark or burnt oil, water, metal debris
and evidence of overheating.

Check the main hydraulic filter and pilot-system filter service history. If an element is removed, inspect it for abnormal
contamination rather than simply fitting a new filter and ignoring what it contains.

Inspect the pump inlet/suction plumbing and tank connections for loose joints, damaged hoses, collapsed hose lining or
evidence of air entry. A suction leak may pull air without producing an obvious external oil leak.

. Confirm engine and drive condition

Verify that the 3304 engine reaches the specified test speed and responds normally under load. A fuel, governor or engine-
power problem can make the hydraulics appear weak.

If abnormal mechanical noise is present around the pump drive, stop repeated loading tests until the drive and oil condition
are checked.

Useful observation: if the machine is strong for the first few minutes, then every function steadily slows as the oil
heats while engine speed remains correct, heat-related internal leakage moves higher on the list. That is evidence
for further testing, not proof of a failed pump.

What to record for the case

Take a short safe video of the boom, stick and bucket cycle cold and again when the fault is present. Note approximate warm-up
time, whether the symptom appears suddenly or progressively, and whether swing or travel changes at the same time. These
observations decide which test branch is worth pursuing.
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3. Branch by what you observe

Observation

All implements, swing and both travel circuits
weaken together when hot

One implement function is weak but the
others remain normal

One travel side is weak

Engine labours heavily but movement
remains slow

Engine hardly changes note while hydraulics
are weak

Performance becomes poor only when two
functions are combined

Why the pattern matters

Meaning to test next

Common oil supply, engine speed, pilot
system, relief/control or main pump
performance rises in priority.

The fault is more likely downstream in that
valve section, cylinder, line relief or related
circuit.

Travel motor, brake/valve, swivel or one
circuit path may be involved.

The hydraulic system is absorbing power;
restriction, relief operation or internal leakage
under load is possible.

Pump output/control, drive, pilot signal or low
system pressure becomes more likely.

Pump-flow coordination, combiner/summing

control or total available flow needs checking.

Next action

Confirm inlet supply and engine speed, then
carry out the manual's hot system-pressure,
cycle-time and flow checks.

Use the function-specific test and cylinder-
drift/leakage checks before investigating both
main pumps.

Compare left/right travel tests and inspect the
relevant travel circuit rather than treating it as
a whole-machine pump fault.

Stop prolonged stall testing. Use the
prescribed pressure/flow procedure and
check heat generation.

Verify engine rpm, pilot pressure and main-
system test results before pump removal.

Compare single-function and combined-
function cycle behaviour using the manual's
test procedure.

Replacing both main pumps because one cylinder is slow is poor diagnosis. Equally, replacing a control valve because every
circuit weakens together ignores the components common to the entire hydraulic system. The quickest route is to establish the
scope of the fault first, then test the shared components only when the symptom pattern justifies it.

Heat generation is evidence

A valve or component bypassing oil internally turns hydraulic power into heat. If one component or valve bank becomes
unusually hot compared with surrounding parts, that observation is useful to the technician - but temperature alone does not
identify the failed part. Use safe non-contact temperature measurement and confirm with the manual's hydraulic tests.
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4. Pressure, flow and hot-performance testing

Once oil supply, filters, engine speed and obvious external problems are ruled out, the next stage is an instrumented
comparison at the conditions specified in the correct Cat 215 service information. The manual includes hydraulic-system
specifications, cycle times, testing and adjusting procedures, relief systems and pump information.

Main-system pressure

A low reading does not automatically mean the pump is worn. Possible causes include a relief valve opening early, inadequate
pilot/control action, pump-control problems, excessive internal leakage or insufficient engine speed. Do not adjust a relief valve
merely to make a low reading higher; identify why the reading is low.

Pilot-system pressure

The Cat 215 service material includes a separate pilot-system pump, filter and relief valve. If pilot pressure falls as the machine
heats, the main valves may not be commanded correctly even though the main pumps themselves are capable of producing
flow.

Cycle times and flow

Cycle-time comparisons are especially useful for this complaint. Record the same boom, stick, bucket, swing and travel
operations cold and hot under the specified conditions. If pressure remains near specification but cycle times become markedly
slower when hot, insufficient available flow or excessive internal leakage becomes more significant.

Do not hold a function against relief longer than the service procedure requires. Hot oil, stored pressure and
moving structures create serious hazards. Use rated gauges/flow equipment and follow the manual test points and
sequence.

How to interpret the combination

Test result What it suggests

Pressure low cold and hot Check relief/control, engine speed, pump drive and pump output
before deciding on wear.

Pressure acceptable, cycle speed poor hot Flow loss or internal leakage becomes more likely; compare pump
flow and circuit leakage.

Pilot pressure falls hot Investigate pilot pump, filter, relief and pilot circuit before
condemning main pumps.

Only one circuit loses force/speed Test that circuit's valve, cylinder/motor, line relief and leakage
path.

Both pumps fail hot flow test with clean unrestricted inlet Main pump condition or pump-control/drive problems become a

much stronger suspect.
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5. When the main pumps become a strong suspect

The Cat 215 uses substantial hydraulic pump and control hardware, so pump replacement or overhaul should come after
evidence has eliminated cheaper and simpler causes. The following combination would make pump condition much more

persuasive:

Before removing a pump
Check

Compare front and rear pump behaviour

Inspect drain/leakage evidence by the specified procedure
Check pump drive and couplings

Confirm contamination level

Record all test results before adjustment

What not to do

Hydraulic oil level, grade/condition and tank supply are satisfactory, with no significant aeration or inlet restriction.

Main and pilot filters are serviceable and the pilot system remains within the correct test limits.

The 3304 engine reaches and maintains the specified hydraulic test speed.

Main relief and relevant control functions have been checked rather than adjusted by guesswork.

Most or all machine functions deteriorate together as the oil warms.

Hot cycle times or measured pump flow are below the applicable service limits while the inlet supply is known to be good.

Reason

A difference between the two pumps is more useful than
assuming both have failed equally.

Excessive internal leakage can confirm wear more directly than a
pressure reading alone.

A mechanical drive problem can reduce output even when the
pump internals are serviceable.

Metal or debris can damage a replacement pump unless the
source and system cleanliness are addressed.

Provides a baseline and prevents a setting change from hiding the
original fault.

¢ Do not compensate for a weak machine by winding relief settings above specification.
¢ Do not keep working the machine hard simply because performance returns after cooling; repeated overheating can turn a

repairable fault into wider hydraulic damage.

¢ Do not open the main control valves or pumps until cleanliness, serial-specific procedure and test evidence justify the work.

Practical conclusion: on this symptom, a worn main pump is possible and can become the leading explanation -
but only after the oil supply, pilot/control system, reliefs, engine speed and circuit leakage have been separated by

testing.
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6. Decision record and next steps

Record after first checks Finding / action

Serial/code plate; confirm 96L coverage or note alternative

Qil level, condition, foam, smell, contamination and service date

Cold vs hot: boom / stick / bucket / swing / left-right travel

Engine rpm and response under hydraulic load

Main and pilot filter condition / pump inlet observations

Hot pressure, cycle-time and flow results if professionally tested

Workshop manual that supports the repair

For this Caterpillar example we can point the customer directly to the manual already listed on Agrimanual:
Caterpillar Cat 215 Hydraulic Excavator Workshop Manual

2,211-page PDF workshop / service repair manual. Agrimanual lists it for Cat 215 excavators with 96L serial/code coverage and
the 3304 engine.

The manual includes machine specifications, 3304 engine information, hydraulic system testing and adjustment, hydraulic pump
and control valve service, swing and travel systems, final drives, electrical checks and wiring, troubleshooting,
removal/installation, adjustment information and workshop repair procedures.

View the Caterpillar Cat 215 Hydraulic Excavator Workshop Manual on Agrimanual

Information that would refine a customer guide

Ask for the full machine serial/code, the exact functions affected, whether the problem is present cold or only hot, approximate
warm-up time, engine behaviour under load, hydraulic oil condition, recent filter or pump work, and any pressure/flow readings
already taken. Those details determine which branch of the diagnosis should be expanded.

Need help with your exact machine and fault? Send the manufacturer, model, year or serial number if known,
the symptoms and what has already been checked. Agrimanual can prepare a machine-specific Workshop
Problem-Solving Guide showing the most likely causes and a logical sequence of checks. Workshop Problem-
Solving Guide - £14.00.

This example is designed to show how the problem-solving service works. It does not replace the serial-specific safety, testing, adjustment and
repair procedures in the applicable workshop manual.
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