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Specifications

SH225X-3

1. Main data:

Model name

Operating weight

Engine output

Bucket capacity

SH225X-3 Ultra Small Tail Swing Hydraulic Excavator

22300 kg (600 mm grouser shoe)

103 kw / 1950 rpm

Heaped 0.80 m3

Leveled 0.57 m3

2. Performance

Standard weight

Swing speed

Travel speed

Maximum drawbar pull

Grade ability

Ground pressure

10.3 kN

11.2 rpm

Low Speed 3.1 km/h 
High Speed 5.0 km/h

191 kN

70% (35°)

50 kPa (600 mm grouser shoe)

3. Complete machine dimensions

Length

Width

Height

Standard arm (3.0 m)

8710 mm

2800 mm

2970 mm

4. Main body dimensions

Main body length

Main body width

Upper swing body width

Cab width

Main body height

Tail swing radius

Distance of rear swing body

Ground clearance for upper structure

Center-to-center of wheels

Overall track length

Overall track width

Center-to-center for track

Width of track shoe

Minimum ground clearance

4150 mm

2800 mm

2800 mm

1000 mm

2970 mm

1680 mm

1680 mm

1020 mm

3370 mm

4150 mm

2800 mm

2200 mm

600 mm 

460 mm (to bottom of lower frame)
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NOTES
1. VALUES IN UPPER HALF OF CIRCLE SHOW 

CONNECTIVE POINTS, AND VALUES IN LOWER HALF SHOW 
ZONE NUMBERS OF THIS DRAWING.

2. PARTS MARKED WITH , , AND  ARE OPTIONAL.
: COMBINED CIRCUIT
: SECOND BACKUP LINE

: CRANE
3. PARTS MARKED WITH  ARE INSTALLED ONLY ON 

MACHINES WITHOUT BACKUP LINES.

DESCRIPTION SYMBOL QTY.

HOLDING VALVE 1 3

ARM CYLINDER (CRANE) 2 1

HOLDING VALVE 3 1

ARM CYLINDER (EMS) 4 1

TRAVEL UNIT MOTOR 5 2

ROTATING JOINT ASSEMBLY 6 1

BOOM CYLINDER (EMS, L) 7 1

BOOM CYLINDER (EMS, R) 8 1

BUCKET CYLINDER (EMS) 9 1

STOP VALVE G1 10 2

DIRECTION VALVE 11 1

LINE FILTER 12 1

BOOM CYLINDER (HBCV EMS, L) 13 2

PRESSURE SENSOR 14 2

STOP VALVE G1/2 15 3

BLADE CONTROL VALVE 16 1

SHUTTLE VALVE 17 1

CUSHION VALVE 18 1

SOLENOID VALVE (4-WAY) 19 1

ACCUMLATOR 0.32 L 20 1

MANIFOLD (WITH FILTER) 21 1

HYDRAULIC PUMP 22 1

HYDRAULIC PUMP (FOR SECOND BACKUP) 23 1

REMOTE CONTROL VALVE (FOR BACKUP) 24 2

NIPPLE (WITH FILTER) 25 13

SOLENOID VALVE 26 1

SOLENOID VALVE 27 1

SHUTTLE VALVE 28 1

REMOTE CONTROL VALVE (FOR TRAVEL) 29 1

CUSHION VALVE (FOR HEAT CIRCUIT) 30 1

HOSE ADAPTER (FILTER WITH DIA. 3.0 OF ORIFICE) 31 1

PRESSURE SWITCH (FOR ATTACHEMNTS) 32 1

PRESSURE SWITCH (FOR TRAVEL) 33 1

CONTROL VALVE 34 1

HOSE ADAPTER (5-WAY) 35 2

REMOTE CONTROL VALVE (FOR OPERATION) 36 2

2-WAY SELECTOR VALVE 37 1

PRESSURE SWITCH 38 1

SHUTTLE VALVE 39 1

CUSHION VALVE (SWING) 40 1

MANIFOLD 41 1

RETURN FILTER 42 1

RELIEF VALVE 43 1

RADIATOR 44 1

CHECK VALVE 45 1

CHECK VALVE 46 1

NEPHRON FILTER 47 1

STRAINER 48 1

SUMP TANK DELIVERY SPEC. 49 1

AIR BREATHER 50 1

SWING REDUCTION GEAR ASSMBLY 51 1

#
#

#
#
#

#

#
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1. Tightening Bolts and Nuts
• Tighten bolts and nuts right to left and up and down alternately so that tightening force is applied evenly. 

• For bolts on important areas, apply engine oil on the threaded portion so that tightening force is applied evenly 
without unnecessary engagement on the thread. 

• For bolts and nuts in the areas that it is difficult to check from outside or bolts and nuts in important areas, 
secure them using wires, cotter pins or folding washers. 

• Clean bolts to which Loctite was applied (identified as bolts with white substances when removed) with light oil 
and trichlene, and dry them. After that, apply two or three drops of Loctite to the threaded portion of the bolts 
and fasten them. 

2. Retightening Torque Table
The tightening torque for the bolts and nuts not indicated in the manual is as follows:

Bolt Diameter (size) M6 M8 M10 M12 M14 M16 M18 M20

Hex. Bolt Wrench (mm) 10 13 17 19 22 24 27 30

Tightening 
Torque

(kgf·m) 0.7 1.6 3.3 6.0 10.0 14.0 20.0 28.0

(N·m) 6.9 15.7 32.3 58.8 98.0 137.2 196.0 274.4

Hex. Socket Head 
Cap Screw

Wrench (mm) 5 6 8 10 12 14 14 17

Tightening 
Torque

(kgf·m) 0.9 2.2 4.3 8.0 12.0 18.0 25.0 35.0

(N·m) 8.8 21.6 42.1 78.4 117.6 176.4 245.0 343.0

CORRECT

CORRECT

WRONG

CORRECT WRONG

CORRECT WRONG
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3. Error code list

4. Clearing memory

All the previous and the current diagnosis results will be cleared if the engine controller receives the clear 
memory signal (IN2) being ON (=0 V) for 1 second or longer followed by the OFF (≠0 V) signal for 0.5 
seconds or longer. 

Error code Name of error Lamp comes on at error?

32 Rack sensor error Yes

31
Governor internal circuit error
Linear servo motor error

Yes

41 TDC sensor error Yes

42 Backup sensor error Yes

21 Throttle sensor error No

15 Coolant temperature sensor error No

25 Q-adjusting resistor error No

MEMORY CLEARED MEMORY NOT CLEARED RED

POWER SUPPLY

IN2 (MEMORY)
CLEAR MEMORY SIGNAL
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1. Bucket Cylinder Removal and Installation
1-1. Removal

1 Lower the attachment to the ground.

2 Put a block between the bucket cylinder and the arm.

3 Stop the engine and release pressure in the hydraulic 
circuit.
NOTE: Refer to the procedures for bleeding the 

hydraulic pressure in 05 Precautions for Use in 
Chapter 0 (page 10/18). 
When releasing pressure from the tank, stop the 
engine and press the button to completely 
release the internal pressure. The hydraulic oil 
may be hot, so be careful not to get burned.

4 Remove nuts and bolt.

UPPER SIDE OF HYDRAULIC OIL TANK
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Abnormal Engine Oil Pressure
Problem symptom (Problem No. 1)

• Lamp stays on even after engine oil level is corrected.

OIL PRESSURE 
SWITCH

MONITOR DISPLAY

DISCONNECT OIL 
PRESSURE SWITCH 
CONNECTOR TO SEE IF 
LAMP GOES OUT.

DISCONNECT CN5 CONNECTOR 
TO SEE IF LAMP GOES OUT.

DISCONNECT CN.M1B 
CONNECTOR TO SEE IF LAMP 
GOES OUT.

CHECK THE FOLLOWING ITEMS 
2 SECONDS AFTER ENGINE START-UP.

TROUBLESHOOTING CAUSE REMEDY

REPLACE SWITCH.DEFECTIVE OIL 
PRESSURE SWITCH

SHORT CIRCUIT OF 
WIRE LGY BETWEEN 
OIL PRESSURE 
SWITCH AND CN5

SHORT CIRCUIT OF 
WIRE LGY BETWEEN 
CN5 AND CN.M1B

DEFECTIVE MONITOR

REPAIR WIRE LGY.

REPAIR WIRE LGY.

REPLACE 
MONITOR.
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4. SH225X-3 Grease / Oil and Elements Replacement

Symbol Where to grease 
(parts to be replaced)

Quantity 
Oil level

Grease / Oil 
(replacement parts)

Intervals for greasing / oiling (or replacement)

Front attachment pin
17 places

Extreme pressure grease No. 2

(EM System specifications)

Turntable bearing 2 places

Swing ring gear 14 kg

Swing reduction gear
4.5 L Gear oil

0.6 kg Extreme pressure grease No. 2

Engine oil pan 24 L Engine oil

Travel reduction gear 4.7 x 2 L Gear oil

Hydraulic oil tank 205 L Hydraulic oil

Radiator 23 L Soft water (long life coolant) Every two years (when using long life coolant)

Fuel tank 265 L Diesel fuel Refill at end of operation

Pilot oil filter 1 Element (KHJ1493)

Fuel filter 1 Element (KSP0281)

Engine oil filter Full flow 1 Element (KRH1253)

Bypass 1 Element (KRH1254)

Return filter 1 Element (KRJ3836)

Suction filter 1 Element (KRJ6624)

Air cleaner 1 Element (KRH0652)

Air breather 1 Element (KRJ3461)

Nephron filter 1 Element (KHJ1400)

Change oil or replace element. Use the grease / oil specified below. 
Extreme pressure grease: Lithium grease, viscosity No. 2
Engine oil: API CD, SAE 15W-40
Gear oil: API GL-4, SAE 90
Hydraulic oil: ISO VG-46Note) 1. Grease or oil after excavating in water, or in wet / damp conditions. 

2. Grease or oil every 10 hours when Sumitomo bucket is not used 
(when using breaker or crusher). 

3. Refer to Instructions for Use for recommended grease and oil. 
4. Note that this table takes priority over Instructions for Use from the engine manufacturer. 
5. For recommended service intervals in the table above, choose whichever occurs first in the table 

to the right.
6. Unplug the air bleeding plug when greasing the swing reduction gear (5). Refer to Instructions for 

Use for specific details.

Grease / oil.

 
50 hrs. (or every week) 2000 hrs. (or every 1 year)
250 hrs. (or every month) 5000 hrs. (or every 2-1/2 years)
500 hrs. (or every 3 months) 10000 hrs. (or every 5 years) 
1000 hrs. (or every 6 months)

Clean.Replace when machine is new.

SWING REDUCTION 
GEAR

GEAR OIL 
DRAIN PORT

BLEED AIR WHEN 
GREASING.PREVIE
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2. Retightening Torque Table

NOTE: Numbers in parentheses are numbers that are circled in the drawings on the following pages. Apply Loctite 
No. 262 or the equivalent to those parts and then tighten to the torque specified above.
N·m ÷ 9.8 = tightening torque in kgf·m.

Tightening torques for bolts and nuts not listed above are as follows:

No. Tightening Point
Bolt 

Diameter
Wrench Size

Tightening Torque
(N·m)

(1) Travel Unit M16 24 mm 267 to 312

(2) Drive Sprocket M16 24 mm 267 to 312

(3) Take-up Roller M16 24 mm 267 to 312

(4) Upper (Carrier) Roller M20 30 mm 521 to 608

(5) Lower (Track) Roller M18 27 mm 371 to 432

(6) Front Guard M18 27 mm 380 to 443

7 Shoe Bolt M20 30 mm After tightening at 300 N·m, 
tighten 120° ± 5° additionally.

8 Counterweight M36 55 mm 2750 to 2940

9 Turntable Bearing (Lower Frame) M20 30 mm 468 to 545

(10) Turntable Bearing (Swing Frame) M20 30 mm 468 to 545

(11) Swing Unit M20 30 mm 521 to 608

(12) Engine (Engine Mount) M16 24 mm 265 to 313

(13) Engine Bracket M10 17 mm 64 to 74

(14) Radiator M16 24 mm 147 to 176

(15)
(16)

Hydraulic Pump
M10
M20

17 mm
30 mm

63 to 73
367 to 496

(17) Hydraulic Oil Tank M20 30 mm 412 to 471

(18) Fuel Tank M20 30 mm 412 to 471

(19) Control Valve M16 24 mm 267 to 312

(20) Rotating Joint M12 19 mm 109 to 127

21 Cab M16 24 mm 71 to 86

22 Battery M10 17 mm 20 to 29

Bolt Diameter (size) M6 M8 M10 M12 M14 M16 M18 M20

Hex. Bolt Wrench Size (mm) 10 13 17 19 22 24 27 30

Tightening Torque (N·m) 6.9 19.6 39.2 58.8 98.1 157.0 196.0 274.0

Hex. Socket Head 
Cap Screw

Wrench Size (mm) 5 6 8 10 12 14 14 17

Tightening Torque (N·m) 8.8 21.6 42.1 78.4 117.6 176.4 245.0 343.0PREVIE
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Engine Electrical System Faults
Problem symptom (Problem No. 4)

• Lamp stays on.

Precautions

1. Verify that the Engine Electrical System Fault indicator lamp is on. 

CONNECT THE ENGINE DIAGNOSIS HARNESS TO VERIFY THE PROBLEM.

TURN KEY SWITCH ON

PROBLEM LOCATED

ERROR CODE 25 DISPLAYED

ERROR CODE 31 DISPLAYED

ERROR CODE 15 DISPLAYED

ERROR CODE 41 DISPLAYED

ERROR CODE 42 DISPLAYED

ERROR CODE 32 DISPLAYED

ERROR CODE 21 DISPLAYED

CHECK 
ELECTRONIC 
GOVERNOR.

FAULTY CIRCUIT 
INSIDE GOVERNOR, 
FAULTY SERVO 
MOTOR

FAULTY BACKUP 
SENSOR SIGNAL 

FAULTY THROTTLE 
SENSOR SIGNAL 

FAULTY Q-
ADJUSTING 
RESISTOR SIGNAL 

CHECK BACKUP 
SENSOR.

CHECK 
THROTTLE 
SENSOR.

CHECK Q-
ADJUSTING 
RESISTOR. 

FAULTY COOLANT 
TEMPERATURE 
SENSOR SIGNAL 

CHECK 
COOLANT 
TEMPERATURE 
SENSOR.

SAME AS ABOVE.FAULTY RACK 
SENSOR SIGNAL 
INSIDE GOVERNOR

SAME AS ABOVE.FAULTY TDC 
SENSOR SIGNAL 

CLEAN 
CONNECTOR 
TERMINALS.

BAD CONNECTION 
TO ELECTRONIC 
GOVERNOR 
CONNECTOR

TROUBLESHOOTING CAUSE REMEDY
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2. Arm Cylinder Removal and Installation
2-1. Removal

1 Lower the attachment to the ground.

2 Put a block between the arm cylinder and the boom.

3 Stop the engine and release pressure in the hydraulic 
circuit.
NOTE: Refer to the procedures for bleeding the 

hydraulic pressure in 05 Precautions for Use in 
Chapter 0 (page 10/18). 
When releasing pressure from the tank, stop the 
engine and press the button to completely 
release the pressure. The hydraulic oil may be 
hot so be careful not to get burned.

4 Remove nuts and bolt.

UPPER SIDE OF HYDRAULIC OIL TANK
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Abnormal Battery Charge
Problem symptom (Problem No. 2)

• Lamp does not go out.

ENGINE
CONTROLLER

ALTERNATOR

STARTER

BATTERY
RELAY

KEY SWITCH

HOUR METER

ALTERNATOR

KEY M

PLUG TERMINAL A

HOUR METER IS 
FUNCTIONING.

MEASURE VOLTAGE 
BETWEEN TERMINAL 10 
BRR OF CN.M1A AND 
GROUND: ≥10 V.

MEASURE THE VOLTAGE 
BETWEEN MALE SIDE TERMINAL 
BRR OF PLUG TERMINAL A AND 
GROUND: ≥10 V.

DISCONNECT THE CN4 CONNECTOR 
TO MEASURE THE VOLTAGE 
BETWEEN MALE SIDE TERMINAL BRR 
AND GROUND: ≥10 V.

DISCONNECT THE CONNECTOR OF 
ALTERNATOR L TERMINAL TO MEASURE 
THE VOLTAGE BETWEEN ALTERNATOR 
SIDE AND GROUND: ≥10 V.

CLEAN CONNECTOR 
TERMINAL OF CN.M1A 
OR REPLACE 
MONITOR DISPLAY.

BAD CONNECTION ON 
CN.M1A OR DEFECTIVE 
MONITOR DISPLAY

BREAK IN BRR WIRE 
BETWEEN CN.M1A AND 
PLUG TERMINAL A

BAD CONNECTION ON 
CN4 OR BREAK IN BRR 
WIRE BETWEEN CN4 AND 
PLUG TERMINAL A

DEFECTIVE 
ALTERNATOR

REPAIR BROKEN 
WIRES.

CLEAN TERMINAL 
OR REPAIR WIRING.

REPLACE 
ALTERNATOR.

BREAK IN BRR WIRE 
BETWEEN CN4 AND 
ALTERNATOR OR BAD 
CONNECTION ON 
CONNECTOR OF 
ALTERNATOR

REPAIR WIRING OR 
CLEAN TERMINALS.

TROUBLESHOOTING CAUSE REMEDY
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5. Replacement Intervals for Hydraulic Oil and Filters when Using Breaker

• When a hydraulic breaker is used, deterioration and/or contamination of hydraulic oil progresses 
faster than during ordinary digging work. Service the machine frequently.  In addition, when 
replacing the hydraulic filters, measure the cleanliness and deterioration of the oil.

• Replace the hydraulic oil and filter element, using the graph below as a guideline, depending on 
the frequency of operation of the breaker.

• When breaker work is performed continuously over a short period of time, replace the element 
each time the hour meter exceeds 100 hours during that period.

• Replace the return filter for the breaker at the same intervals as for the element. Additionally, if 
using a filter with an indicator, change the filter according to the indicator.

FILTER 
ELEMENT 

REPLACEMENT 
INTERVAL

AV
ER

AG
E 

O
PE

R
AT

IO
N

 R
AT

E 
O

F 
H

YD
R

AU
LI

C
 B

R
EA

KE
R

 (%
)

EXCAVATOR OPERATION TIME (HR)

HYDRAULIC OIL 
REPLACEMENT INTERVAL

THIS CHART APPLIES TO USE WITH NEPHRON FILTER.
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First Edition: 07/2000Travel Unit

4-2. Tightening torque
Tightening torque for each connecting part is shown in Table 5.

Table 5. Tightening torque for each connecting part

Reference No. Part name Screw size Width across flats Tightening torque

1-2-2-4 Plug M24 X 1.5 14 137 ± 10 N·m

1-2-6-3 Socket head bolt M12 X 1.75 X 40L 10 108 ± 10 N·m

1-2-6-5 Plug G 1/8 14 20.6 ± 1.0 N·m

1-2-6-6 Orifice M5 X 0.8 X 5L 2.5 2.45 ± 0.49 N·m

1-2-7 Relief valve assembly 1-5/16 12UNF 27 373 ± 20 N·m

1-2-8 Plug NPTF 1/16 4 9.8 ± 1.0 N·m

1-2-11 Plug G 1/2 10 118 ± 6 N·m

1-2-14 Plug G 12 10 118 ± 6 N·m

1-2-17 Orifice M5 X 0.8 X 5L 2.5 2.45 ± 0.49 N·m

1-2-18 Orifice M5 X 0.8 X 5L 2.5 2.45 ± 0.49 N·m

1-2-19 Orifice M5 X 0.8 X 5L 2.5 2.45 ± 0.49 N·m

1-2-20 Plug G 1/4 6 36.8 ± 2.5 N·m

1-11 Socket head bolt M14 X 2.0 X 35L 12 205 ± 10 N·m

8 Bolt M20 X 2.0 X 70L Torx T90 539 ± 28 N·m

14 Bolt M20 X 2.0 X 130L Torx T90 539 ± 28 N·m

24 Screw M10 X 1.5 Torx T50 58.8 ± 4.9 N·m

28 Socket head bolt M10 X 1.5 X 16L 8 73.4 ± 3.63 N·m

29 Plug G 3/4 12 157 ± 8 N·m
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3. Boom Cylinder Removal and Installation
3-1. Removal

1 Lower the attachment to the ground.

2 Remove the grease tube.

3 Attach a sling to the boom cylinder.
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Overheat
Problem symptom (Problem No. 3)

• Lamp stays on even when the hydraulic oil temperature is 98°C or less and engine coolant temperature is 
105°C or less.

Precautions

1. Verify that the coolant temperature gauge reading is in the H zone. 

ENGINE CONTROLLER

THERMO-
SENSOR (OIL)

THERMO-SENSOR B
(COOLANT)

MONITOR DISPLAY

OVER HEAT

THERMO-
SENSOR

THERMO-SENSOR A
(COOLANT)

TURN KEY SWITCH ON

1) COOLANT TEMPERATURE GAUGE READING IS IN THE H ZONE.

CONNECT HARNESS FOR 
ENGINE PROBLEM DIAGNOSIS. 
COOLANT TEMPERATURE 
SENSOR ERROR CODE E0015 
APPEARS.

DISCONNECT CONNECTOR CN.A5 FROM 
THERMO-SENSOR A (COOLANT) AND 
MEASURE CONNECTOR RESISTANCE 
ON SENSOR SIDE. (REFER TO TABLE ON 
NEXT PAGE FOR RESISTANCE.)

DISCONNECT CONNECTORS CN4 
AND CNA0 AND MEASURE 
RESISTANCE BETWEEN MALE SIDE 
OF PL AND BP. (REFER TO TABLE 
ON NEXT PAGE FOR RESISTANCE.)

DISCONNECT CONNECTORS CN7 AND 
CNA0 AND MEASURE RESISTANCE 
BETWEEN FEMALE SIDE OF PL AND 
BP. (REFER TO TABLE ON NEXT PAGE 
FOR RESISTANCE.)

DEFECTIVE 
THERMO-SENSOR 
(COOLANT)

BAD THERMO-
SENSOR (COOLANT) 
CONNECTOR 
CONNECTION

DEFECTIVE ENGINE 
CONTROLLER OR 
BAD CONNECTION 
OF CN7 AND CNA0

REPLACE 
SENSOR.

CLEAN SENSOR 
CONNECTOR 
TERMINAL.

REPLACE ENGINE 
CONTROLLER OR 
CLEAN CN7 AND CNA0 
CONNECTOR 
TERMINALS.

BAD CONNECTION 
TO CN24

CLEAN CN24 
CONNECTOR 
TERMINAL.

TROUBLESHOOTING CAUSE REMEDY
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Inspection and maintenance when using the breaker: 
we recommend having the hydraulic oil checked by specialists (sampling) 

Contamination and deterioration of hydraulic oil tends to progress quickly since breaker work is much harder 
on the hydraulic excavator than excavation work. 

If the machine is used continuously with contaminated or deteriorated hydraulic oil, it can cause 
malfunctioning of the control valves, earlier wear of the hydraulic pumps and damage to the hydraulic circuits 
as a whole. Carry out inspection and maintenance of hydraulic oil periodically as outlined below:

Inspection and Maintenance of Hydraulic Oil and Filters Based on Frequency of Breaker Use

Inspection/Maintenance Location 

Recommended Hydraulic Oil Servicing Intervals (hours)

 100% use  40% use  20% use  10% use

10 100 600 10 300 1500 10 600 3000 10 800 4000

Hydraulic Oil

Return Filter

Suction Filter

Drain Filter

Pilot Filter

Nephron Filter

Line Filter

Measure hydraulic oil 
contamination

Every 200 Hrs Every 300 Hrs Every 600 Hrs Every 800 Hrs

 Inspect, add  Replace Clean or replace

When breaker work is performed continuously over a short period of time, replace the element each 
time the hour meter exceeds 100 hours during that period.
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First Edition: 07/2000Safety

 

 

1. Before starting maintenance work, read carefully and fully understand materials (instruction manual 
and maintenance manual).

2. Before disassembling and assembling, take sufficient safety measures to prevent accidents such as 
falling loads, being caught in or under the machine and burns. 

When working under the machine, use safety blocks to support the machine to avoid workers getting 
caught.

3. Cranes and other hoist equipment must be operated by licensed operators. 

a. Crane operators and slinging workers must be licensed.

b. Make sure to inspect rigging.

4. Wear proper clothing and protective gear as necessary during inspection or maintenance

(safety shoes, helmets, protective goggles, gloves, earplugs, dust mask and other protective devices).

5. Always keep the work area clean to avoid accidents such as skidding during travel and falling objects.

6. Make sure to ventilate properly when inspecting or servicing a machine indoors. 

7. Be prepared for any emergencies and take necessary fire preventative measures. 

Sections marked with this symbol address extremely important safety issues.

Make sure to read and fully understand the sections before starting operations. 
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New Machine Performance Evaluation Tables

Purpose: These new machine performance tables for the SH Series are provided as reference data for the 
new models. 

Cautions: 1. The evaluation process is a team effort. 
Before starting the evaluation, a meeting should be held to discuss procedures and signals to 
be used during evaluation. Communicate well with team members and follow all safety rules 
when working. 

2. Take around three readings and calculate the average, as the final measured value. 
Errors may occur, especially when measuring the operation speed. Therefore, multiple 
readings should be taken. 

3. Prior to taking any readings, ensure that the machine is at its normal operating temperature 
and that it is functioning properly. Should there be any malfunctioning, stop the testing and 
make necessary repairs. 
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5. Maintenance Standards
5-1. Maintenance standards for motor parts

The maintenance standards for motor parts are shown in Table 6.

Check each part following the maintenance standards shown in Table 6. If the parts exceed or approach the 
tolerance limits, replace or repair them according to the instructions for repairs / remedy measures. 

Table 6. Maintenance standards for motor parts

Parts to be 
applied 

Inspection and 
measurement locations

Tolerance limits
Instructions for repairs and remedy 

measures

1-4-2
Piston assembly

1. Shoe sliding faces Roughness: 0.8a
Rough faces or scratches 
≥0.02 mm deep

Lap shoe sliding faces (#1000).
If scratches cannot be removed, 
replace cylinder block assembly 
(4).

2. Piston outside surface Roughness: 1.2a
Rough faces or scratches 
≥0.02 mm deep

Replace cylinder block assembly 
(4).

3. Piston outside surface 
and inside surface of 
cylinder block (4-1) 
bore 

Clearance: 0.060 mm

4. Looseness of shoe 
ball

Looseness: 0.4 mm

1-4-1
Cylinder block

1. Sliding faces with 
valve plate

Roughness: 0.8a
Rough faces or scratches 
≥0.02 mm deep

Lap sliding faces (#1000)
If scratches cannot be removed, 
replace cylinder block assembly 
(4).

2. Inside surface of bore Roughness: 1.6a
Rough faces or scratches 
≥0.02 mm deep

Replace cylinder block assembly 
(4).

3. Inside surface of bore 
and outside surface of 
piston assembly (4-2) 

Clearance: 0.060 mm

4. Shaft fitting spline Between diameter: 
38.749 mm
Pin diameter for 
measurement: dia. 
3.333 mm (V1=2.80)
Obvious breakage

1-21
Valve plate

Sliding faces Roughness: 0.8a
Scratches ≥0.02 mm deep 
on sliding faces or obvious 
seizure
Abnormal wear on sliding 
faces

Lap sliding faces (#1000)
If scratches cannot be removed, 
replace valve plate (22).
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