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MCAT-4-1

SECTION 4
OPERATIONAL PERFORMANCE TEST

CONTENTS
Group 1 Introduction

Operational Performance Tests ................ T4-1-1
Preparation for Performance Tests ........... T4-1-2

Group 2 Standard
Operational Performance

Standard Table........................................ T4-2-1
Main Pump P-Q Diagram.......................... T4-2-5
Injection Pump.......................................... T4-2-7
DR. ZX Monitor Indicating Values............. T4-2-8
Sensor Activating Range ........................ T4-2-12

Group 3 Engine Test
Engine Speed ........................................... T4-3-1
Engine Compression Pressure ................. T4-3-4
Valve Clearance Adjustment ..................... T4-3-6
Nozzle Check............................................ T4-3-8
Injection Timing....................................... T4-3-10
Lubricant Consumption ........................... T4-3-12

Group 4 Excavator Test
Travel Speed............................................. T4-4-1
Mistrack Check ......................................... T4-4-2
Travel Parking Leakage ............................ T4-4-3
Swing Speed............................................. T4-4-4
Swing Function Drift Check....................... T4-4-6
Swing Motor Leakage ............................... T4-4-8
Maximum Swingable Slant Angle ............ T4-4-10
Swing Bearing Play................................. T4-4-12
Hydraulic Cylinder Cycle Time ................ T4-4-14
Dig Function Drift Check ......................... T4-4-17
Control Lever Operating Force................ T4-4-19
Control Lever Stroke ............................... T4-4-21
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MCAT-4-2

Group 5 Component Test
Primary Pilot Pressure.............................. T4-5-1
Secondary Pilot Pressure ......................... T4-5-4
Solenoid Valve Set Pressure .................... T4-5-6
Main Pump Delivery Pressure .................. T4-5-9
Main Relief Valve Set Pressure .............. T4-5-10
Relief Pressure

(When relieving Swing) ..................... T4-5-14
Overload Relief Valve Set Pressure........ T4-5-16
Main Pump Flow Rate Measurement...... T4-5-20
Swing Motor Drainage ............................ T4-5-27

Group 6 Adjustment
Engine Speed Adjustment and

Engine Learning ................................ T4-6-1
Governor Lever and Fuel Cut

Lever Position ................................... T4-6-4
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TROUBLESHOOTING / Troubleshooting B

T5-4-1

TROUBLESHOOTING B PROCEDURE

Apply troubleshooting B procedure when no fault code
is displayed on the Dr.ZX (or the built-in diagnosing
system) although the machine's operation is
abnormal.
On the front section pages of this group T5-4, are
tables indicating the relationship between machine
trouble symptoms and related parts which may cause
such trouble if failed.
Start the troubleshooting with more probable causes
selected by referring to these tables.

How to Read the Troubleshoting Flow Charts

NO(NOT OK)

YES(OK)

(1)
After checking or measuring item (1), select either YES (OK) or
NO (NOT OK) and proceed to item (2) or (3), as appropriate.

(2)

(3)

Special instructions or reference item are indicated in the spaces under the box.
Incorrect measuring or checking methods will render troubleshooting impossible,
and may damage components as well.

Causes are stated in a thick-line box. Scanning through thick-line boxes, possible
causes can be seen without going through the flow chart.

Use Dr.ZX (or the built-in diagnosing system) function.

· Key switch: ON

Explanation of how to use test harness kit required. Refer to "Electrical System
Inspection" Group (Group 6) in this section.
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TROUBLESHOOTING / Troubleshooting C

T5-5-7

MALFUNCTION OF PREHEAT INDICATOR

The preheat system operates only when coolant
temperature is below 10 C (50 F), lighting the
preheat indicator for 8 seconds. (Refer to the
SYSTEM /Electrical Circuit group.)

Connector (Harness end connector terminals seen
from the open end side)

In case the preheat system malfunctions, refer to
the troubleshooting B for E-16 Engine is difficult to
start at low temperature.
Check for loose harness connections beforehand.

21
54

3
6

QOS Controller

89 67
1819 1617 1415

45 23
1213

1
11

10
20

Monitor Connector B (20P)

Short-circuited har-
ness between QOS
controller and moni-
tor.

Faulty monitor.

Remove connector
(with black and
white cables) from
coolant tempera-
ture switch. Check
if indicator goes
OFF by grounding
harness end con-
nector to vehicle
frame.

Faulty coolant tem-
perature switch.

Faulty QOS con-
troller.

Without connecting
QOS controller, re-
move connector B
(20P) from monitor.
Check for continuity
between monitor
harness end con-
nector terminal #20
and vehicle frame.

NO

YES

NO

YES

Preheat indicator
lights even though
preheat system
doesn't operate
(coolant tempera-
ture is more than
10 C (50 F)).

· Key switch: ON

Disconnect QOS
controller. Check if
indicator goes
OFF.

· Key switch: ON
NO

YES

Disconnect QOS
controller. Check if
indicator comes
ON by grounding
harness end con-
nector terminal #6
to vehicle frame.

Ground monitor
connector B (20P)
terminal #20 to ve-
hicle frame. Check
if indicator comes
ON.

· Without discon-
necting connector,
ground connector
to vehicle frame
using jumper wire
such as clip from
reverse side of
connector.

Broken harness
between QOS con-
troller and monitor.

Faulty monitor.

Remove connector
(with black and
white cables) from
coolant tempera-
ture switch. Check
if indicator comes
ON.

Faulty coolant tem-
perature switch.

Faulty QOS control-
ler.

NO

YES

NO

YES

Preheat indicator
doesn't light al-
though preheat
system operates
(coolant tempera-
ture is lower than
10 C (50 F)).

· Key switch: ON

· Key switch: ON

NO

YES
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TROUBLESHOOTING / Electrical System Inspection

T5-6-12

Engine Key Switch Location to be Measured Specification
Power Source
Circuit
Stopped
Stopped
Stopped
Stopped
Stopped
Stopped

OFF
OFF
OFF
OFF
OFF
OFF

Between (2) and (1): One Battery
Between (3) and (2): One Battery
Between (3) and (1): Two Batteries
Between (4) and Ground: Battery Power
Between (5) and Ground: Fusible Link
Between (1) and Ground: Backup Current*

10 to 12.5 V
10 to 12.5 V
20 to 25 V
20 to 25 V
20 to 25 V
6 mA

Preheat Circuit
Stopped
Stopped

ON or START
ON or START

Between (6) and Ground: Key Switch
Between (7) and Ground: Glow Plug

20 to 25 V
20 to 25 V

Starting Circuit
Started
Started
Started
Started
Started
Started

START
START
START
START
START
START

Between (8) and Ground: Key Switch
Between (9) and Ground: Battery Relay (Coil)
Between (10) and Ground: Battery Relay (Switch)
Between (11) and Ground: Starter (B)
Between (12) and Ground: Starter (C)
Between (13) and Ground: Starter Relay (S)

20 to 25 V
20 to 25 V
20 to 25 V
20 to 25 V
20 to 25 V
20 to 25 V

Charging Circuit
Fast Speed

Fast Speed

Fast Speed

Fast Speed
Fast Speed

ON

ON

ON

ON
ON

Between (14) and Ground: Alternator (B) / Generating
Voltage

Between (10) and Ground: Battery Relay / Generating
Voltage

Between (15) and Ground: Fuse Box / Starter Relay (R) /
Generating Voltage

Between (16) and Ground: Generating Voltage
Between (17) and Ground: Monitor

26 to 30 V

26 to 30 V

26 to 30 V

13 to 30 V
13 to 30 V

Surge Voltage
Prevention Circuit
Slow Idle
Slow Idle
Slow Idle
Slow Idle

ON
ON
ON
ON

Between (14) and Ground: Alternator (B)
Between (16) and Ground: Starter Relay (R)
Between (18) and Ground: Load Damp Relay
Between (10) and Ground: Battery Relay

26 to 30 V
13 to 30 V
26 to 30 V
26 to 30 V

Accessory Circuit
Stopped
Stopped
Stopped
Stopped
Stopped
Stopped

ON
ON
ON
ON
ON
ON

Between (19) and Ground: Auxiliary
Between (20) and Ground: Room light
Between (21) and Ground: Lighter
Between (22) and Ground: Radio
Between (23) and Ground: Horn
Between (9) and Ground: Battery Relay

20 to 25 V
20 to 25 V
20 to 25 V
20 to 25 V
20 to 25 V
20 to 25 V

NOTE: *Measure after disconnecting the negative
cable from the battery.
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