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PREFACE

This service handbook has been compiled for better maintenance performance of HITACHI semi-

hermetic screw compressors. The technical details of design information of the screw compressors are

described in Technical Information. This service handbook instructs maintenance policies and gives full

details regarding overhaul of the screw compressors to individuals in charge of such overhauling.

HITACHI semi-hermetic screw compressors have been developed by HITACHI’s own technology and are

precision-made machines a compared with ordinary reciprocating compressors. Before you start

overhauling work, we would like you to bring your careful attention to yourselves and to prepare all the

necessary equipment, spare parts and tools in a clean well-organized working area.

During overhauling, please pay attention to handling of components, spare parts and tools.

This service handbook must be completely understood before any procedures are started.

In order to maintain high efficiency, reliability and long life of the screw compressors, we would like to

recommend that you continue regular maintenance work.

Although overhaul procedures are described in this service handbook, the overhaul work of the screw

compressors should be performed with the understanding that the user takes full responsibility for such

work.

NOTE:

Item# (Part# / Component#) appearing in this handbook are quoted from Section 7-1 “ Spare Parts

Lists” .
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1. Scope

This service handbook shall be applied to the following screw compressor models:

40ASC-H, 50ASC-H, 60ASC-H

40ASC-Z, 50ASC-Z, 60ASC-Z

2. Design Policy

These HITACHI semi-hermetic screw compressors have been developed by HITACHI’s own technology,

including research and development activities, production engineering and system engineering, based on

our long manufacturing experience with hermetic and semi-hermetic reciprocating compressors,

centrifugal compressors and open screw compressors.

Especially, reliability of the hermetic two-pole motor in the large capacity range, a simple and reliable

Cyclone type Oil Separator and unique rolling type bearings for axial and radical loads are the most

advanced technological innovations in the refrigeration and air conditioning fields.

     

     

Fig. 2-1 Principle of Screw Compressor
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2-1. Features
A screw compressor features the simplicity of construction by eliminating such components as pistons,

connecting rods, valve plates, oil pumps and mechanical linkages for capacity control, which are found

in reciprocating compressors. Such features of a screw compressor have resulted in low noise,

minimized vibration, high reliability and durability. In addition to the aforementioned features, newly-

developed HITACHI semi-hermetic screw compressors are provided with the following innovations:

(1) A Pair of patented new profile screw rotors, which have been developed by HITACHI’s own

technology, has improved the efficiency in the operation with a high compression ratio.

(2) A New cyclone type oil separator and the elimination of an oil cooler and oil piping have increased

reliability and durability not only for compressors but also for units for which these screw

compressors are installed.

(3) By equipping roller bearings, a long life of these screw compressors is assured and, additionally,

the reliability of these compressors has been increased.

(4) The equipage of a reliable two-pole large capacity hermetic motor, which has been developed by

HITACHI’s own technology, has realized highly efficient and durable screw compressors.

(5) In the design and testing stages, several types of computers assisted in developing these

compressors. In the production stage, a computer-aided machining center enables to manufacture

the compressor casings with high precision, and a specially designed grinding machine enables to

finish the screw rotors with a high grade.

2.2 Construction

HITACHI semi-hermetic screw compressors are composed of the following three major compartments:

the screw compressor compartment, the hermetic motor compartment and the oil separator

compartment.

(1) The compressor compartment includes a pair of screw rotors, bearings and components for the

capacity control system.

(2) The hermetic motor compartment includes one set of a stator and a rotor, six terminal plugs for

electric power connections, an internal thermostat inserted into the stator coil to protect the motor

from burn-out, two terminal plugs for the thermostat and a suction gas strainer.

(3) The oil separator compartment includes a cyclone type oil separator and an oil reservoir combined

with main casing.

The rotor of the hermetic motor is directly mounted at the suction end of the male screw rotor and

drives it with a rotation of 2,880 rpm at 50Hz or 3,470 rpm at 60Hz on the rated voltage of an electric

source.
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No. Part name
1 Main Casing
2 Screw Rotors
3 Roller Bearings
4 Motor
5 Motor Casing
6 Ball Bearings
7 Slide Valve
8 Rod
9 Piston
10 Discharge Casing
11 End Cover
12 Power Supply Terminals
13 Gas Strainer
14 Cyclone Cover

Fig. 2-2 HITACHI semi-hermetic screw compressor

2-3. Refrigerant Flow

The suction gas enters into the motor compartment though the suction gas strainer, and cools the

motor. The refrigerant gas that passed through the motor compartment enters into the compressor

compartment, and is compressed by a pair of screw rotors, flowing from the suction side to the

discharge side. The discharged refrigerant gas from the compressor compartment enters into the oil

separator compartment, flows to the cyclone type oil separator and separates the oil.

Models L
40ASC-H
40ASC-Z 821

50ASC-H
50ASC-Z 856

60ASC-H
60ASC-Z 919
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The separated oil is stored in the oil separator, and the refrigerant gas is discharged from the discharge

port.

2-4. Oil Flow

The oil which is stored in the oil separator is led though the oil strainer to the bearings and the capacity

control system. Fig 2-3 shows step capacity control system. The oil lubricates and cools the bearings,

then enters into the suction area of the screw rotors and seals the gaps between the screw rotors. The

oil, which is led into the capacity control system, also flows back through the suction side of the screw

rotors after it has been utilized as hydraulic power. Finally, all the oil is discharged into the cyclone type

oil separator as a mixture of refrigerant and oil.

All oil passages from the oil reservoir are constructed in the compressor casing, or the main casing, in

order to avoid choking and oil leakage. The oil strainer is inserted into the compressor and is mounted

with a replaceable flange. The oil strainer is constructed with a 150 mesh reinforced steel filter with a

wide screen area.

Fig. 2-3 Oil Flow
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2-5. Capacity control system

The compressor is equipped with a slide valve for capacity control ranging from 100% to 15%. The

control is performed bypassing the refrigerant gas to the suction side.

The slide valve, which is a movable section of the main casing and is located at the upper side of the

screw rotors, allows the refrigerant gas to bypass to the suction side.

The bypass port area is controlled by moving the slid valve, which is directly connected to the piston

located in the discharge casing. A helical spring pushes the piston in the direction of decreasing the

capacity. Two types of capacity system are available.

(1) Step Capacity Control System

The oil led from the Cyclone Separator is supplied to the right hand side of the piston. The piston

moves in response to oil pressure difference between the both ends of the piston.

The three solenoid valves, which are installed in the oil passages, can be utilized in an economical

three-step capacity control. This capacity control system adjusts the capacity to 100%, 75% or 50%,

and minimizes the capacity when the compressor starts.

For details of the system, refer to Fig.2-4 and the following explanation.

Fig. 2-4 Step Capacity Control System
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Minimum Capacity for Starting

Solenoid valve (A) is opened and the other

valves are closed.

The piston moves in the direction so that the

capacity may decrease. Reason: The suction

pressure exists in space (S) shown in Fig.2-4

and the discharge pressure and the spring

depress the piston in the right-hand direction.

This force is greater than the force of the

discharge pressure depressing the slide valve in

the left-hand direction.

50% Capacity for Operation

Solenoid valve (A) and (B) are closed and (C) is

opened.

The oil pressure is supplied to space (S), and is

balanced with the pressure on the other side of

the piston.

The piston moves in the left-hand direction until

it reaches position A, because the discharge

pressure is applied to the slide valve.

When the piston moves in the left-hand direction

passing position A, the pressure in space (S) is

reduced and the piston returns in the right-hand

direction until it reaches position A.

75% Capacity for Operation

Solenoid valve (A) and (C) are closed and (B) is

opened.

The piston moves in the left-hand direction until

it reaches position B, based on the same

reasons mentioned above.

Fig.2-6 Capacity Control
“50% Capacity”

Fig.2-7 Capacity Control
“75% Capacity”

Fig.2-5 Capacity Control
“Minimum Capacity”
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100% Capacity for Operation

The three Solenoid valves are closed.

The piston moves extremely in the left-hand

direction, based on the same reasons

mentioned previous page.

(2) Infinite Capacity Control System

The oil led from the oil separator is supplied to the rotor side of the piston. The piston moves in

response to oil pressure difference between the both ends of the piston.

The three solenoid valves, which are installed in the oil passages, can be utilized in an accurate

infinite capacity control.

For details of the system, refer to Fig. 2-9 and the following explanation.

Fig. 2-9 Infinite Capacity Control System

Fig.2-8 Capacity Control
“100% Capacity”
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Minimum Capacity for Starting

Solenoid valve (A) is opened and the other

valves are closed.

The oil pressure exists in space (S) shown in

Fig.2-9 actuate the piston towards the right-

hand direction and the piston may move to the

end of the direction so that the capacity can

minimize.

Because of eliminating the capillary tube in

between solenoid valve (A) and the space (S),

the actuating speed of the piston may be so

quick.

Load Up

Solenoid valve (C) is opened and the other

valves are closed.

The oil pressure existed in space (S) will be

released by opening solenoid valve (C) and the

piston moves to the left-hand direction so that

the capacity can load up.

Load down

Solenoid valve (B) is opened and the other

valves are closed.

The oil pressure exists in space (S) actuate the

piston towards the right-hand direction however

the actuating speed of the piston may be so

slow because there is a capillary tube in

between solenoid valve (B) and the space (S).

Fig.2-10 Starting

Fig.2-11 Load Up

Fig.2-12 Load Down
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Load constant

The three solenoid valves are closed.

Because of the all solenoid valves is closed, the

oil pressure exists in the space (S) can be held

and the piston cannot move.

NOTE:

The Step Capacity Control System Model

cannot be used as the Infinite Capacity

Control System Model, and vice versa.

(3) Location of Solenoid Valves

The location and activation of the three solenoid valves are shown in following table.

Fig 2-14. Location of Solenoid Valves

Table2-1 Control of Solenoid Valve             Table2-2 Control of Solenoid Valve

(Step Capacity Control System)             (Infinite Capacity Control System)
       Solenoid

Valve

Load
 (A)  (B) (C)

100% OFF OFF OFF
75% ON OFF OFF
50% OFF OFF ON
Min.

(Start/stop)
OFF ON OFF

NOTE:

A Controller for the infinite capacity control system is not included to the compressor.

       Solenoid
             Valve

Load
(A) (B) (C)

Load Up OFF OFF ON
Load Down ON OFF OFF
Constant OFF OFF OFF

Min.
(Start/stop) OFF ON OFF

Fig.2-13 Load Constant
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2-5. Details of Components
(1) Screw Rotors

New asymmetrical profile screw rotors, composed of a five-lobe male screw rotor and a six-inter-

lobe female screw rotor, are made of ductile cast iron, or spheroidal graphite cast iron, FCD 600, in

accordance with JIS G5502. These screw rotors are machined by a grinding machine with

excellent precision based on strict quality control.

(2) Casings

The double structure has been applied to these casings and the high-strength inner ribs have

been provided in order to minimize noises and to ensure rigidity. The main casing, the discharge

casing and the various covers are made of high-strength gray cast iron, FC250 in accordance with

JIS G5501. These casings and covers are machined by a computer-aided machining center, to

enhance reliability and productivity.

(3) Bearings

Radial roller bearings have been installed in the screw compressors, to support radial loads from

screw rotors. At the discharge end of the screw compressor, triple angular contact ball bearings for

the male screw rotor and double ball bearings for the female screw rotor are installed, to support

axial thrust loads and to position the screw rotors. The oil that has been led from the oil separator

lubricates each bearing.

(4) Suction Strainer

A sixty-five mesh reinforced strainer is provided at the suction port of the screw compressor.

(5) Hermetic Motor

The two pole hermetic motor has been specialty developed for these screw compressors by

HITACHI. The motor is the squirrel cage, three phases, two poles, and induction type.  The coil of

the motor is impregnated with varnish to ensure rigidity with varnish against the heavy vibration

when the motor is started.

Twelve terminal plugs for electric power motor connections, which can comply with star-delta

starting, are provided in a dust-proof terminal boxes located at both sides of the screw compressor.

Each box has six terminals. Connections must be wired by following technical information booklet.

The two terminals (four for UL recognized model) for the motor protector, which is inserted into the

motor stator coil, are provided in a dust proof terminal cover located at the front side of the motor

casing.

(6) Cyclone Separator

The refrigerant gas compressed with the screw rotors is led to the Cyclone Separator. The

refrigerants gas that led to the Cyclone Separator is separated to the refrigerant gas and

refrigerant Oil by specific gravity. The separated refrigerant gas and refrigerant Oil were discharge

up. Refrigerant Oil is led to the oil tank installed under the compressor.
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3. Maintenance Policy

The periodic checking and inspections of HITACHI semi-hermetic screw compressor are very important in

order that the air conditioners and water chillers equipped with these screw compressors may be

operated under the optimum conditions. The appropriate intervals of the checking and inspections can be

determined with experience. However, HITACHI recommends that the following standard maintenance

policy be observed.

3-1. Standard Maintenance Policy for Units

The maintenance of HITACHI semi-hermetic screw compressor should be performed based on the

following standard maintenance policy:

(1) Daily Checking

Check the following items and record the results:

Condensing Pressure, Suction Pressure,

Temperatures at Various Locations,

Power Source Voltage,

Running Current,

Maintenance Record and Other Reference Items

(2) Monthly Inspection

Inspect and adjust the following safety and protective devices, and replace them, if required:

Pressure Relief Valves,

Pressure Switches,

Protective Thermostat and Thermistor,

Oil Flow Switches,

Water Failure Relay,

Important Indicators and Recorders,

Fuses and Others

(3) Inspections Every Six Month

Calibrate the following instruments:

Pressure Gauges,

Thermometers,

Pressure and Temperature Indicators, Recorders and Others
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3-2. Standard Overhaul Period

When the periodic checking and inspections mentioned on the previous page are appropriately

performed and the screw compressors have been operated under normal conditions, the overhauling

period of the screw compressors depends on working conditions. However, HITACHI recommends that

these screw compressors be overhauled according to the following policy:

Overhaul the HITACHI semi-hermetic screw compressor within the following years or operation hours

whichever case first occurs:

(1) Ever five years from the date of starting operation.

(2) Every 24,000 operation hours for applications to Air-cooled units, or every 40,000 operation hours

for applications of Water-Cooled units.

NOTE:

The purpose of the overhauling is to exchange roller bearings and ball bearings with new ones.

The exchange of gasket, O-rings and oil is also required.
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3-3. Component Replacement Policy

(1) Components to replaced

Securely replace the following components when the screw compressors are overhauled.

Name of Component Item Number.
Roller Bearing 009, 012, 019, 025
Ball Bearing 020, 026
Lock Washer 007, 023, 042

Gasket 030, 044, 046, 050A, 052, 058, 063
074, 082, 083, 087, 090, 102

O-Ring 061
Slipper Ring 037, 040

(2) Inspection and Replacement of Components

Check the following components and exchange them with new ones, if required.

Name of Component Item Number
Male Screw Rotor 014
Female Screw Rotor 016
Oil Strainer 060
Suction Gas Strainer 081
Refrigeration Oil 107

NOTE:

Since the color of the oil is sensitive for UVA/UVB, it is difficult to judge the color whether the

oil shall be replaced or not. The oil quality should be evaluated by total acid level. The test kit

for measuring the total acid level is available and provided by the oil manufacturer.

(3) Screw Rotors

Basically, it is not recommended that the male screw rotors and the female screw rotors be

exchanged with new ones. However, in order to maintain the screw compressor’s performance

including cooling capacity, suppression of noise and vibration, the replacement of the screw rotors

can be performed according to the following policy.

The dimensions of the male and female screw rotors should be maintained larger than those

indicated in the following table.
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Unit: mm

Compressor Models 40ASC-H, 40ASC-Z 50ASC-H, 50ASC-Z
60ASC-H, 60ASC-Z

Male �þ 125-0.015 �þ 140-0.015
Outer Diameter

Female �þ 100-0.015 �þ 112-0.015

Male �þ 55+0.005 �þ 55+0.005Suction Side
Roller

Bearings Female �þ 35+0.005 �þ 40+0.005

Male �þ 45+0.002 �þ 50+0.002Discharge
Side Roller
Bearings Female �þ 35+0.002 �þ 35+0.002

Male �þ 45-0.011 �þ 50-0.011

Shaft
Diameter

Ball Bearing
Female �þ 35-0.011 �þ 35-0.011

A file or rough sand paper must not touch the surfaces of the screw rotors. However, the small

scratches of the surfaces can be repaired with an oilstone or #280 emery paper.

(4) Oil Strainer and Suction Gas Strainer

If any breakage peeling or dents are detected, exchange the oil strainer and the Suction gas

strainer with new ones.

(5) Refrigeration Oil

Exchange refrigeration oil according to the replacement policy for refrigeration oil.
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3-4. Tightening Torque List

Tighten the bolts and nuts in the screw compressor, according to the following tightening torque

standard.

Name Spare Parts No. M6 M10 M12 M14 M16 M35 M45 M50

Terminal Nut 065 - - 30 - - - - -

Bolt
008,
064,
075

10 50 - - - - - -

Socket Head Bolt
031, 047,
053, 059,
103

- - 100 - 200 - - -

Piston Rod 036 - - - 60 - - - -

Lock Nut and Bolt
021,
027,
043

- - 25 - - 220 280 300

Unit: Nm
Name Spare Parts No. M74 M82 M102 M112

Bearing Fixture 022, 028 30 30 30 30

Unit: Nm
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4. Preparation for Overhaul

Thoroughly perform the following preparation work before starting the overhauling work of the screw

compressor:

4-1. Compressors

According to the procedures indicated in the instructions of the unit, remove the compressor to be

overhauled from the unit.

Observe the following compressor handling rules:

(1) The screw compressor must not be left open for longer than 24hours.

(2) If the screw compressor is required to be left open for longer than 24 hours, close the covers of the

screw compressor to avoid rust and dust accumulation, and dip the parts of the screw compressor

in refrigeration oil.

(3) If the screw compressor is required to be left open for longer than one week before the next

procedures will be performed, dehydrate the screw compressor and charge refrigerant into the

screw compressor.

4-2. Location and Facility

The location where the overhauling work of the screw compressor is performed should be clean, clear,

and dry and be provided with a wide service space.

4-3. General Tools, Special Jigs and Replacement Parts

Prepare general tools, special jigs, necessary spare parts and materials in accordance with the lists in

this service handbook.

The general tools, special jigs and materials that are necessary for the overhauling work are listed in

chapter 7.

The necessary spare parts are listed in chapter 3. Maintenance Policy.

4-4. Preparation Work

When removing the screw compressors from the unit, follow the instructions of the unit. For safety

reason, thoroughly observe the following procedures.
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A. Pumping down

Before removing any parts of the screw compressor for servicing or replacement, which requires the

opening of the refrigeration cycle, pump down the refrigerant in the refrigeration cycle into its reservoir.

Do not open the refrigeration cycle in which pressurized refrigerant remains. Check to confirm that the

pressure in the refrigeration cycle is the same as that of the atmosphere.

The following three procedures are recommended:

Procedure �£

When the screw compressor can be operated, pump down the refrigerant into the condenser or the

reservoir of the refrigeration cycle, as shown in following procedures.

(1) Operate the system until the screw compressor becomes warm, or operate it for at least

10minutes.

(2) Close the liquid outlet stop valve of the condenser or that of the reservoir.

(3) Operate the system continuously until the suction pressure reaches 0.05MPa in gauge pressure.

(4) Close the gas inlet stop valve of the condenser or that of the reservoir, and the stop the screw

compressor.

(5) After several minutes, if considerable increase in the suction pressure exceeding 0.05MPa gauge

pressure is detected, open the inlet valve of the condenser or that of the reservoir, and then start

the screw compressor again.

(6) Repeat these procedures until the suction pressure remains at 0.05MPa in gauge pressure.

Procedure �¤

If the screw compressor cannot be operated or the refrigeration cycle is not equipped with a sufficient

space for refrigerant storage, remove the refrigerant and store it in a refrigerant cylinder, with the

assistance of an auxiliary condensing unit, as shown in following procedure.

(1) Connect an auxiliary condensing unit to the discharge side of the screw compressor.

(2) Close all the stop valves of the refrigeration cycle and the liquid outlet valve of the auxiliary

condensing unit.

(3) Operate the condensing unit until the pressures of both the discharge side and the suction side of

the screw compressor will reach zero in gauge pressure.

(4) Close the gas inlet stop valve of the condensing unit and then stop the condensing unit operation.

CAUTION:

Never open the refrigeration cycle that is under the vacuum condition. If required, slightly open

the liquid outlet valve so that the refrigerant gas enters into the refrigeration cycle. Through

these procedures, the suction pressure will increase slightly above zero in gauge pressure.

This will prevent air, which may contain dirt and moisture, from entering into the refrigeration

cycle. Under normal conditions, if the refrigeration cycle is opened for only a short period of
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time after re-pumping, as recommended, it is unnecessary to evacuate any parts of this

refrigeration cycle. However, the air in these parts should be purged.

When a system remains open for a long period of time, as an example, for several hours or if

much moisture exists in the air, evacuate and dehydrate that part of the refrigeration cycle with

vacuum pimp.

B. Compressor Removal

After pumping down or collecting refrigerant from the refrigeration cycle, remove the screw compressor

from the unit according to the following procedures.

(1) Check to ensure that the pressure in the screw compressor is zero in gauge pressure.

(2) Disconnect all electric wiring.

(3) Loosen the suction and discharge piping connections and check to confirm that the pressure of the

connection part is zero in gauge pressure, and then disconnect all the piping.

(4) Remove M16 bolts #053 and replace them with M16 eyebolts that have been prepared.

(5) Lift the screw compressor utilizing eyebolts. The weight of the screw compressor is shown in below

table.

Compressor Model Weight [kg]
40ASC-H
40ASC-Z 400

50ASC-H
50ASC-Z 440

60ASC-H
60ASC-Z 460

CAUTION:

Never lift the screw compressor along with other items such as parts and components, because the

strength of the eyebolts has only been designed for lifting the screw compressor.
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5. Disassembly

The compressor shown in photos in this Service Handbook is 40ASC-H (Step Capacity Control),

representing all the applicable models. A compressor must be brought into the workshop, under the

following conditions.

(1) The compressor has been closed at the discharge and suction connections with sealed flanges, and

dehydrated and charged with refrigerant.

(2) Refrigeration oil remains in the screw compressor.

(3) An oil heater, bodies of solenoid valves remain with the screw compressor.

(4) The compressor has been placed on the workbench. All the parts of the screw compressor must be

reassembled to the same locations of the screw compressor as before disassembly, excluding

consumption articles such as gaskets, refrigeration oil and the replacement parts which are indicated

in the maintenance policy. Therefore, in order to avoid confusion, all covers and casings must be

marked with a marked with a marker pen and all disassembled parts must be positioned on a clean

sheet of paper or a cloth in the order of disassembly.

5-1. Suction Sealed Flange, Gas Strainer

Required Tools: 19mm Wrench

Procedure:

1. Mark the portion between suction sealed flange

#084 and motor casing #001 with a marker.

2. Loosen M12 bolts #085 and remove M12 bolts #085

and suction sealed flange #084.

3. Remove suction gas strainer #081 together with

gasket #082, as shown in Fig.5-1.

Fig. 5-1
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5-2. Oil Purge

Required Tools: 17mm Wrench

14mm Hexagon Wrench

Adjustable Wrench 250mm Long

Steel Pipe

20 Liter Oil Pan

Flat Head Screw Driver

Plastic Hammer

Sponge

Marker

Record the total amount of all the oil (litter) that comes out of the compressor. In an oil charge

procedure after reassembly, the same amount of new oil as the total amount of purged oil should be

charged.

Procedure:

1. Mark the portions between oil strainer cover #062

and main casing #001 with a marker.

2. Place the oil pan under oil strainer cover #062.

3. Loosen M10 bolts #064 with a 17mm wrench, and

hammer oil strainer cover #062 with a flat he

screwdriver until the oil flows out from the gap

between the cover and the casing.

CAUTION:

Do not remove the bolts before most of the oil has

flowed out, in order to prevent excessive flowing

and spillage on the floor.

Fig. 5-2
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4. Remove M10 bolts #064, oil strainer cover #062

and Oil Strainer #060. Pay attention that an

excessive oil flow does not occur from the casing

when removing the strainer.

5. Remove O-ring #061 and then remove the oil with

a sponge.

6. Loosen and remove plug (PT1/4) aside the oil

strainer cover #062 with a 250mm adjustable

wrench.

7. Set the oil pan under the side cover #057.

8. Mark the portions between side cover #057 and

main casing #001 with a marker.

9. Loosen all M16 socket head bolts #059 with a

14mm hexagon wrench and a steel pipe, and then

remove all the bolts except for the one positioned

at the top of the cover.

10. Remove side cover #062 after the oil has flowed

out.

11. Remove the oil with a sponge.

Fig. 5-4

Fig. 5-3

Fig. 5-5

Fig. 5-6
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5-3. Remove Motor Casing

Required Tools: 14mm Hexagon Wrench

Steel Pipe or Torque Wrench

4 Stud Bolts M16

Procedure:

1. Loosen M16 Socket head bolts #053 with a 14mm

hexagon wrench and a steel pipe, and then remove

all the bolts and spring washers #054.

2. Mount one of the removed bolts at the threaded hole

of the Motor Casing, and screw it. Detach the Motor

Casing from the Main Casing.

Fig. 5-7

Fig. 5-8

Fig. 5-9
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3. Two Knock Pins #029 are attached to right and left

between the Motor Casing #051 and the Main

Casing #001. The knock pins remain in the knock

pinholes on surface of the Main Casing #001.

NOTE:

The oil may flow out. Therefore, place a waste cloth

under the bottom of a flange as shown in Fig.5-11.

When remove the Motor Casing, slide the Motor

casing on the work bench or move horizontally

using a chain block, as shown in Fig.5-11.

5-4. Motor Rotor

Required Tools: 17mm Box Wrench

Steel Hammer

Flat Head Screwdriver

Jig No.03 Rotor Lock Jig

Procedure:

1. Release lock washer #007 with a Flat Head

Screwdriver and a Steel Hammer as shown in

Fig.5-12.

Fig. 5-10

Fig. 5-11

Fig. 5-12
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2. Loosen M10 bolt #008 with a 17mm box wrench.

Strike the box wrench with the palm of your hand or

a hammer.

If the M10 bolt #008 is not loosened, fix the nut

#021 with the Motor Rotor Lock (Jig No.03) as

shown in Fig.5-14. (Another person is required.)

3. Remove M10 bolt #008, lock washer #006 and lock

washer #007.

4. Draw out the motor rotor #003.

5. Place the motor rotor on a clean sheet of paper

vertically, in order to avoid damage of the motor

rotor surface when it rolls.

Fig. 5-13

Fig. 5-14

Fig. 5-15
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5-5. End Cover

Required Tools: 10mm or 14mm Hexagon Wrench

Plastic Hammer

Procedure:

1. Place the oil pan under the end cover #045.

2. Loosen all of socket head bolts #047 with a

Hexagon Wrench.

NOTE:

The oil may flow out. Therefore, place a waste cloth

under the bottom of the end cover.

3. Hammer the end cover #045 from the rear side.

CAUTION:

Pay attention that the end Cover #045 does not fall

without strike by a Plastic Hammer. Therefore,

leave a center bolt shown in Fig.5-17 or mounting

the two stud bolts after removing two bolts.

4. Remove the bolts and the end cover.

Fig. 5-16

Fig. 5-17
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5-6. Piston and Piston Rod for Capacity Control

Required Tools: Jig No.1 Piston Jig

Steel Hammer

Flat Head Screwdriver

19mm Box Wrench

30mm Box Wrench

Scriber

Procedure:

1. Release lock washer #041.

2. Loosen M12 bolt #043 with a 19mm box wrench.

3. Remove M12 bolt #043, washer #042 and lock

washer #041 with one hand, by depressing piston

#039 with the other hand, in order to avoid a sudden

release of the piston, as the piston is pressed by

spring #038.

Fig. 5-19

Fig. 5-18

Fig. 5-20
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4. Attach the Piston Jig (Jig No.01) and draw them out

together. Remove the piston with the slipper ring

#040.

CAUTION:

Pay attention to any oil spillage from the

compressor.

5. Draw out spring #038 by hand.

6. Remove gasket #044 by hand

7. Loosen piston rod #036 with a 30mm box wrench

and remove piston rod #036.

8. Remove slipper ring #037 (2 Pieces) from

discharge casing with a scriber.

Fig. 5-21

Fig. 5-23

Fig. 5-24

Fig. 5-22



28

Fig. 5-26 Rotor Assembly

9. Depress slide valve #034 until it reaches the stroke

end of the valve by using the flat head Screwdriver.

CAUTION:

Securely perform this procedure, because slide

valve #034 can drop during the next procedure, if

this procedure is neglected.

5-7. Replacement of Rotor Assembly

The following procedure describes the replacement of the entire rotor assembly with the prefatory

assembled rotor assembly, which has been precisely assembled by skillful factory assembler.

This procedure is recommended for the overhaul at the jobsite, without the special assemble know

how of screw compressors and shorten the overhaul time.

If the procedure does not follow complete disassemble, go to the Section 5-11, not necessary to read

the Section 5-8, 5-9 and 5-10.

If complete disassemble is required, do not read this section and go to the section 5-8.

Required Tools:  Steel pipe

14mm Hexagon Wrench

2 Stud Bolts (M12 or M16�˜ 145mm Long)

Fig. 5-25
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Procedure:

1. Removing Discharge Casing with Rotors (Rotor

Assembly).

Loosen M16 socket head bolts with a 14mm

hexagon wrench and a steel pipe, and mount the

two stud bolts positioned at the right and left.

NOTE:

For Infinite capacity control, remove a check joint

located on the discharge casing before loosen M16

socket head bolt.

2. Mount the two stud bolts M12 for 40HP, or M16 for

50, 60HP to the end of the discharge casing.

NOTE:

There are two Knock Pins between the Discharge

Casing and the Main Casing.

To remain the Knock Pins in the Knock Pin holes at

the Main Casing.

3. Remove all M16 socket head bolts and remove the

discharge casing with the rotors (rotor assembly).

CAUSION:

The weight of the rotor assembly is approximately

70~80kg. Therefore, this work should be performed

by two persons or by utilizing lifting equipment.

Fig. 5-27

Fig. 5-29

Fig. 5-28

Fig. 5-30
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5-8. Discharge-Side Bearings

A. Lock Washer and Bearing Fixture

Required Tools: Jig No.02 Bearing Fixture Jig

Flat Head Screwdriver

Hammer

10mm Box Wrench

22mm Wrench

Procedure:

1. Release lock washers #023 from the both sides of

the male and female screw rotors with a flat head

screwdriver.

2. Loosen M6 bolts #024 with a 10mm Box Wrench

and remove the bolts and lock washers by hand

from the both sides of the male and female screw

rotors.

NOTE:

The procedure at the male rotor side is shown in

Figs. 5-31,5-32 and 5-33.

3. Insert the Bearing Fixture Jig (Jig No.02) into

bearing fixture #022 for the male screw rotor side,

loosen bearing fixture with a 22mm wrench and

remove bearing fixture by hand.

4. Insert the Jig into bearing fixture #028 for female

screw rotor side, loosen bearing fixture with a

22mm wrench and remove bearing fixture by hand.

Fig. 5-31

Fig. 5-32

Fig. 5-33
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B. Lock Nut for Bearing

Required Tools: Jig No. 03 Rotor Lock Jig

Jig No. 04 Bearing Lock Nut Jig

450Nm Torque Wrench

Procedure:

1. Attach the main body of the Rotor Lock Jig (Jig

No.03) to the shaft end of male screw rotor. Then,

insert the handle of the Jig to the main body of the

Jig and fix the screw rotors to prevent rotation.

2. Attach the Bearing Lock Nut Jig (Jig No.04) to the

groove of Lock Nuts #021 and #027. Then, insert

450Nm torque wrench into the square hole of the

Jig and loosen Lock Nut.

NOTE:

As lock nut #027 is provided with a reverse screw, it

must be turned clockwise to loosen the nut.

Fig. 5-34

Fig. 5-35

Fig. 5-36
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3. Remove lock nuts #021 and #027 by hand.

5. Remove the Rotor Lock Jig (Jig No.03) that has been attached in procedure 1.

C. Bearing

Required Tools: Jig No. 05 Bearing Removal Jig

17mm Wrench

14mm Hexagon Wrench

2 Stud Bolts M12 or M16 x 145mm Long

2 Stud Bolts M16 x 140mm Long

Adjustable Wrench 300mm Long

Tape Measure

Procedure:

1. Loosen M16 socket head bolts #031 with a 14mm

hexagon wrench and remove the bolts with spring

washers #032 by hand.

2. Attach two M16 stud bolts at the top position of

discharge casing #018.

Fig. 5-37

Fig. 5-38
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3. Attach steel balls with a diameter of 19mm, which

are parts of the Bearing Removal Jig (Jig No.05), to

the screw rotor ends with some grease for both of

the male and female rotor sides.

NOTE:

The balls are prepared with the Bearing Removal

Jig (Jig No.05) in order to avoid damage of the

screw rotor ends.

4. Remove the two special M24 bolts from the

Bearing Removal Jig (Jig No.05).

5. Attach the Jig to discharge casing at the location of

removed end cover utilizing four M12 stud bolts for

40HP or four M16 stud bolts, for 50, 60HP with a

length of 145mm. These bolts are included in the

Bearing Removal Jig.

6. Attach the special M24 bolts to the screw holes of

the Jig, and check to confirm that the points of

these special bolts lightly touch the end of the

screw rotors through the balls, as shown in Fig. 5-

39.

NOTE:

The confirmation must be performed through the holes of the Jig at the position under the

special bolts. The right hand side is for the male screw rotor and the left hand side is for the

female screw rotor.

7. Turn the special bolts slowly with an adjustable wrench of 300mm long.

NOTE:

Turn the left and right hand bolts, alternating with

every two turns. The left side bearing assembly will

be loosened first. Do not make the gap between the

main casing and the discharge casing greater than

100mm, as shown in Fig.5-41. If the gap becomes

greater than 100mm, the discharge casing may

drop.

Fig. 5-39

Fig. 5-40

Fig. 5-41
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5-9. Discharge Casing and Bearings

A. Discharge Casing with Bearings

Required Tools: None

CAUSION:

The disassembling work of discharge casing with

bearings requires two persons, a chain block or

lifter for suspending them.

Procedure:

1. Remove the Jig from the discharge casing #018, then, remove discharge casing, together with

bearings (#019, #020, #025 and #026).

2. Remove gasket #030 on surface of the main casing.

3. Transport the discharge casing to clean workbench.

4. Confirm the two knock pins #029 remain in holes on

surface of the main casing.

NOTE:

1. The weight of the discharge casing is as follows:

2. The inner rings of the roller bearings are fixed on the screw rotors. Therefore, the main

bodies of roller bearings #019 and #025 are removed together with the discharge casing, but

inner rings of the roller bearings remain on the screw rotors.

Compressor
Model

Discharge Casing
 [kg]

40ASC-H, 40ASC-Z 48
50ASC-H, 50ASC-Z 55
60ASC-H, 60ASC-Z 55

Fig. 5-42

Fig. 5-43
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B. Screw Rotor Bearings

Required Tools: None

Procedure:

1. Remove ball bearings #020 from male rotor sides of

discharge casing #018.

2. Remove ball bearings #026 from female rotor sides

of discharge casing #018.

3. Lightly knock the roller bearing #019 and #025 from

the rear side of discharge casing #018, and remove

the roller bearings #019 and #025.

5-10. Screw Rotors

Required Tools: None

Procedure

1. Rotate female screw rotor #016 counterclockwise

by holding the shaft portion of the female screw

rotor, and remove it from the main casing.

2. Slowly rotate male screw rotor by holding the shaft

portion of the male screw rotor, and remove it from

the main casing.

CAUTION:

Rotate the screw rotor by hand while holding the

shaft portion of the male screw rotor, and remove it

from the main casing #001, hold the screw rotor

with your hand by firmly holding the shaft portion

of the screw rotor.

Fig. 5-44

Fig. 5-45

Fig. 5-46
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NOTES:

1. The weights of the screw rotors are as follows:

2. The male screw rotor can be removed from the main casing together with the inner rings of

roller bearings #009 and the female screw rotor can be removed together with the inner ring of

roller bearing #012.

3. The five inner rings of the roller bearings remain on the male and female screw rotors. Remove

these inner rings according to the instructions in next chapter.

5-11. Slide Valve for Capacity Control

Required Tools: Piston Rod #036

Procedure:

1. Draw out slide valve #034 with piston rod #036.

CAUTION:

The edge of slide valve #034 is razor sharp. Therefore, pay attention that your hand does not

come into contact with this portion.

Compressor
Model

Male Screw Rotor
[kg]

Female Screw Rotor
[kg]

40ASC-H, 40ASC-Z 18 7
50ASC-H, 50ASC-Z 28 10
60ASC-H, 60ASC-Z 30 11

Fig. 5-47
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5-12. Suction-Side Bearings

A. Bearing

Required Tools: snap ring tool

Procedure:

1. Remove a snap ring #011 from the suction side of

the male screw rotor hole of main casing with the

snap ring tool.

2. Lightly knock roller bearing #009 from the suction

side of main casing #001, and remove the first roller

bearing #009, spacer ring #010 and the second

roller bearing #009 from main casing #001.

3. Remove a snap ring #013 from the suction side of the female screw rotor hole of main casing with

the snap ring tool. Lightly knock roller bearing #012 from the suction side of main casing #001, and

remove the first roller bearing #012 from main casing #001.

Fig. 5-48

Fig. 5-49
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NOTE:

The explanatory schematic drawing of the location of the bearings, the spacers and the screw

rotors are shown in Fig. 5-50.

Fig. 5-50
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5-13. Inner Ring of Roller Bearing

Required Tools: Acetylene-Oxygen Burner

Snap Ring Tool (for inner ring)

Thick Gloves

Procedure:

1. Remove the snap rings #015 fixing inner ring of the

roller Bearings #009 on the male screw rotor with

the snap ring tool.

2. Hold the screw rotor vertically on the workbench.

3. Heat the lower inner ring of the roller bearing with

an Acetylene-Oxygen Burner.

CAUTION:

1. Heat one point of the ring. Do not move the flame of the burner.

2. Do not heat the screw rotor, and do not heat the inner ring for longer than five seconds,

because the warpage of the screw can occur. Removing the inner ring in a short period of

time is the important point regarding this procedure.

3. The same manner can be applied to other inner rings of roller bearings #012 and snap rings

#017 on the male screw rotor.

4. The inner rings of discharge side roller bearings (#019 and #025) can be removed by the

same procedure described in 2. and 3. above.

NOTE:

The disassemble procedure of the Rotor Assembly Replacement has been completed by the

end of this section.

The reassemble procedure starts from the chapter 6.

Fig. 5-51

Fig. 5-52
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5-14. Motor Stator

CAUTION:

Although the replacement of motor stator #002 is instructed in the following, it is unnecessary

to disassemble the motor stator at the time of periodic overhauling. The replacement work of

the motor stator is required, if the stator is damaged and required to be changed.

Required Tools: Jig No.04 Bearing Lock Nut Jig

Jig No.08 Stator Removal Jig

Jig No.10 Stator Supporting Jig

Flat Head Screwdriver

Plastic Hammer

300mm Torque Wrench

Procedure:

1. Remove the wires and motor protector lead wirings

from terminal.

2. Attach the Stator Supporting Jig (Jig No.10) to the motor casing side with four M16 socket head

bolts.

3. Insert the holder of the Stator Removal Jig (Jig No.08) into the suction hole of motor stator side of

main casing.

4. Insert the three bars of the Stator Removal Jig into the hole of main casing, and hold the end of

motor stator, as shown in Fig.5-54.

5. Attach the Stator Supporting Jig to motor casing with four M12 socket head bolts.

Fig. 5-53
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6. Install the Stator Removal Jig to the bars and attach

a 19mm steel ball at the center of the holder of the

Jig.

7. Turn the bolts of the Jig and draw out motor stator.

8. Remove motor stator from motor casing.

Fig. 5-54

Fig. 5-55
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5-15. Solenoid Valves and Oil Sight Glasses

Solenoid Valves and Oil Sight Glasses may not be required replacement during ordinal overhauling.

However if its replacement is required by chance please follow this procedure.

1. Replacement of Solenoid Valves

Required Tools: 10mm Box Wrench

Replacing Parts: #073 Solenoid Valve

#074 Gasket

#072 Strainer

�d�d�d�d  Disassembly

If a coil is attached to the valve body, remove the coil before disassemble the body.

�d�d�d�d  Reassembly

The tightening torque of the body is 10Nm. 4Nm for the coil.

CAUTION:

Place the strainer #072 back to the correct hole. The location must be marked.

Fig. 5-57Fig. 5-56
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2. Replacement of Oil Sight Glasses

Required Tools: 35mm Box Wrench

Torque Wrench

Replacing Parts: #050 Sight Glass with a Gasket

Must be using 35mm Hexagon Box Wrench. Must be

replacing the metal gasket because the oil sight glass is

sealed by this gasket.

Tighten the oil sight glass with tightening torque of

50Nm. The torque must not exceed 50Nm. Fig. 5-58
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6. Reassembly

Reassemble all the parts of the screw compressor, excluding replacement parts, at the same positions as

before disassembly, as already mentioned chapter 5. Disassembly.

6-1. Preparation

Before starting reassembling work, thoroughly perform the following preparation work.

(1) Clean the working location before starting the reassembling work.

(2) Check and clean the required tools and facility.

(3) Check to confirm the parts to be replaced according to the maintenance policy mentioned in

chapter 4. Preparation for Overhaul.

Remove the inner rings of roller bearings #009, #012, #019 and #025 the bearing bodies. The

inner rings for the discharge side are NOT interchangeable among the bearings of the same size.

Place the bearing bodies and inner rings exactly in sequence on a clean sheet of paper or a cloth,

prior to reassembly.

(4) Clean all the parts with cleaning oil (for instance, kerosene), spray cleaning oil and then dry the

parts with compressed air.

(5) After drying the parts, spread adequate refrigeration oil on the surfaces of all the parts. Especially,

in order to avoid refrigerant leakage, spread refrigeration oil on both of the surfaces of the gaskets.
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6-2. Cleaning

A. Main Casing

Required Tools: Compressed Air

Cleaning Oil

Gasket Remover

Oilstone

Oil Pan for Cleaning

Sponge

Wire Brush

Waste Cloth

Procedure:

1. Remove gasket #052 and finish the main casing

side surface, utilizing a gasket remover. Then, finish

the surface utilizing an oilstone.

  

2. Remove gasket #063, which is stuck on the oil strainer side surface of the main casing in the

same manner as in the preceding item.

3. Remove gasket #058 and finish the side cover surface of the main casing in the same manner.

4. Remove magnet #077 from the oil sump.

5. Finish the gasket surface of the strainer cover of the main casing in the same manner.

6. Clean the oil sump of main casing with a wire brush, if some adhesive material is detected.

7. Clean the inside of the main casing with cleaning oil, utilizing a sponge, after the cleaning work,

blow out foreign materials and dry the main casing with compressed air.

8. Put magnet #077 into the oil sump. The set of magnet consists of 5 pieces.

CAUTION:

The edge inside the main casing is razor sharp. Therefore, pay attention that your hand does

not come into contact with this portion.

Fig. 6-1
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B. Discharge Casing, Motor Casing and Covers

Required Tools: Cleaning Oil

Compressed Air

Gasket Remover

Oilstone

Oil Pan for Cleaning

Sponge

Wire Brush

Waste Cloth

Procedure:

Remove gasket and finish the gasket surface of the following casings and covers.

�* Discharge Casing #018

�* End Cover #045

Motor Casing #051

Side Cover #057

Oil Strainer Cover #062

Sealing Flange #084 and Flange #086

NOTE:

�* Covers are excluded for the reassembly of the Rotor Assembly Replacement.

The reassembly of the Rotor Assembly Replacement goes to the section 6-4 as the next

step.



47

C. Male Screw Rotor and Female Screw Rotor

Required Tools: Cleaning Oil

Compressed Air

Emery Paper #280

Oil Pan for Cleaning

Sponge

Waste Cloth

Procedure:

1. Clean male screw rotor #014 with cleaning oil,

utilizing a sponge. After cleaning work, blow the

male screw rotor with compressed air.

2. Clean female screw rotor #016 with cleaning oil,

utilizing a sponge. After cleaning work, blow the

female screw rotor with compressed air.

3. Check and inspect the surface of the rotors according to the maintenance policy. If there are any

slight scratches, repair the screw rotor with a sheet of emery paper #280.

D. Other Internal Components

Required Tools: Cleaning Oil

Compressed Air

Emery Paper #280

Oil Pan for Cleaning

Sponge

Waste Cloth

Procedure:

Clean all other internal components with cleaning oil, utilizing a sponge. After completing cleaning work,

blow them with compressed air.

Fig. 6-2
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6-3. Motor Stator

A. Inserting Motor Stator
Required Tools: Jig No.08 Stator Removal Jig

Jig No.09 Stator Inserting Jig

Jig No.10 Stator Supporting Jig

Adjustable Wrench

Plastic Hammer

Procedure:

1. Attach the Stator Supporting Jig (Jig No.10) to the motor casing side with four M16 socket head bolts.

2. Insert motor stator #002 into the motor casing, by sliding on the Stator Supporting Jig.  At this time,

place key for stator in the keyway the motor stator and between the motor casing.

3. Attach the four M16 bars of the Stator Inserting Jig (Jig No.09) to main casing. Place the four bars to the

positions so that they can comply with the hole positions of the Jig.

4. Attach the main body of the Stator Inserting Jig to the motor stator.

5. Attach the board of the Stator Inserting the Jig to the

four bars.

6. Attach the M30 bolt of the Stator Removal Jig (Jig No.08) to the center of the Stator Inserting Jig. When

the bolt cannot be smoothly turned, adjust the position of the motor stator and then turn the bolt with an

adjustable wrench.

7. Insert the motor stator according to the above procedure, by grasping the six power source lead wires

and protector lead wires with your hand.

8. Remove the Stator Inserting Jig and insert key for

stator into the keyway by slightly tapping with a plastic

hammer. The tip of the key should be leveled with the

gasket surface of the motor casing.

CAUTION:

During these procedures, pay attention that the motor

stator is not damaged.

Fig. 6-3

Fig. 6-4
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B. Lead wire of Motor Protector

Required Tools: None

Procedure:

1. Attach eight rubber bushings to W-Phase power source wires.

2. Fix the two protector lead wires, by inserting these two lead wires inside the fourth bushing of the W-

phase power source wire, as shown in Fig.6-5.

NOTE:

This procedure is very important because it prevents vibration of the protector lead wires and

protects them against disconnection of the wires during compressor operation.

3. Tighten the terminals, utilizing two box wrenches, and check to confirm that the tightening torque of the

torque wrench is correct. The tightening torque shall be 30Nm.

Fig. 6-5
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6-4. Suction-Side Bearings

A. Inserting Roller Bearings without Inner Rings

Required Tools: Jig No.06 Roller Bearing Jig

Snap Ring Tool

Plastic Hammer

Procedure:

1. Insert new roller bearing #009 without an inner ring

into the male screw rotor hole of the main casing, by

grasping the inside of the bearing.

2. Slightly tap the bearings to the correct place, with

the Roller Bearing Jig (Jig No.06) by hand.

3. Insert space ring #010 into the hole in the same

manner as in the preceding item, and then insert

the other new roller bearing #009 without an inner

ring in the same manner.

4. Insert new roller bearing #012 without an inner ring

into the female screw rotor hole of the main casing

in the same manner.

5. Insert a snap ring #011 and fix it in the grooves into

the male screw rotor hole with a snap ring tool, as

shown in Fig.6-9.

6. Insert a snap ring #013 and fix it in the grooves into

the female screw rotor hole with a snap ring tool.

NOTE:

Face the roller bearing surface, on which the

bearing model number is denoted, towards the

discharge side.

Fig. 6-6

Fig. 6-7

Fig. 6-8

Fig. 6-9
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B. Inserting Inner Rings of Roller Bearings

Required Tools: Cleaning Oil

Electric Heater

Oil Pan for Cleaning

Snap Ring Tool

Thermometer (Max. 200°C)

Thick Glove

Replacing Parts: 2 Inner Ring for Roller Bearing #009

1 Inner Ring for Roller Bearing #012

1 Inner Ring for Roller Bearing #019

1 Inner Ring for Roller Bearing #025

Procedure:

1. Place the new roller bearings #009, #012, #019 and

#025 heat the bearings to 100°C to 120°C with an

Electric Heater.

CAUTION:

Check the temperature of the bearings with a

thermometer. Do not exceed 120°C.

2. Insert one of the hot inner rings of new roller

bearing #009 to the suction side of male screw rotor

#014.

3. Insert one of snap rings #015 and fix them in the

grooves with a snap ring tool.

4. Insert another hot ring of roller bearing #009 next to

the second snap ring #015.

5. Insert the third snap ring.

Fig. 6-10

Fig. 6-11

Fig. 6-12
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6. The same manner shall be applied to the other inner rings as follows:

Inner ring of roller bearing #019 for discharge side of male screw rotor.

Inner ring of roller bearing #012 for suction side of female screw rotor.

Inner ring of roller bearing #025 for discharge side of female screw rotor.

CAUTION:

1. The snap ring has one round corner at either side of faces. Face round corner to the inner

ring, as shown in Fig.6-13.

Snap Rings 1 & 2 must be inserted after inserting Inner Ring 1 before inserting Inner Ring 2

for Male Rotor.

2. The inner rings of discharge side are NOT interchangeable among the same models of

roller bearings.

3. Place the inner rings in the direction as shown in Fig.6-13 so that the model numbers of

the bearings can be confirmed after the inner rings are inserted.

4. If the inner rings cannot be smoothly inserted into the screw rotor, repeat the entire

procedure.

Fig. 6-13
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6-5. Slide Valve for Capacity Control

Required Tools: Refrigeration Oil with Oiler

Procedure:

1. Insert the slide valve #034 into the slide valve hole

of the main casing.

2. Insert the key #035 for slide valve into the key way

between the main casing and the slide valve.

3. Depress slide valve #035 to the extreme interior

and remove piston rod #036.

NOTE:

The reassemble procedure of the rotor assembly

replacement goes to Section 6-12 as next step.

6-6. Screw Rotors

Required Tools: Refrigeration Oil with Oiler

Procedure:

1. Adequately spread refrigeration oil on the surface of the inner rings of roller bearings on the male

and female screw rotor.

2. Insert male screw rotor into the main casing, by

supporting it by hand while rotating the male screw

rotor.

Fig. 6-14

Fig. 6-15
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3. Insert female screw rotor to the main casing and

slightly rotate screw rotor clockwise that is combined

with the male screw rotor.

CAUTION:

The edge of main casing is extremely sharp and

dangerous like a razor. Pay careful attention that

your hands do not touch the edge.

6-7. Discharge Casing

Required Tools: 2 Stud Bolts M16

14mm Hexagon Wrench

Plastic Hammer

450Nm Torque Wrench

Procedure:

1. Attach two M16 stud bolts to the top position of the

discharge side of the main casing and Insert two

knock pins #029 to the knock pin holes of the main

casing.

Attach gasket #030.

Fig. 6-16

Fig. 6-17

Fig. 6-18
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2. Attach discharge casing #018 to the main casing

along the two stud bolts, and slightly tap the

discharge casing, in order that the knock pins can

be inserted into the knock pin holes of the

discharge casing.

3. Tighten the discharge casing to the main casing

with M16 socket head bolts #031 with washers

#032 at both sides of the discharge casing.

6-8. Discharge Side Roller Bearing

Required Tools: Jig No.06 Roller Bearing Jig

Refrigeration Oil and Oiler

Plastic Hammer

Replacing Parts: Roller Bearing #019 without inner Ring

Roller Bearing #025 without inner Ring

Procedure:

1. Adequately spread refrigeration oil on the roller

bearing #019 and insert it into the male screw rotor

hole of the discharge casing.

2. Adequately spread refrigeration oil on the roller

bearing #025 and insert it into the female screw

rotor hole of the discharge casing.

Fig. 6-19

Fig. 6-20

Fig. 6-21
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3. Push roller bearings #019 and #025 to the extreme

interior with the Roller Bearing Jig (Jig No.06).

Face the roller bearing surface, for which the

bearing model number is denoted, towards you.

6-9. Ball Bearings

Procedure:

Prepare a record sheet for gap adjustment. An example of the record sheet for gap adjustment is

shown in chapter 7-6, ”Record Sheet for Gap Adjustment”.

A. Total Gap

Required Tools: Dial Gauge with Magnet Base

Procedure:

1. Attach the magnet base of the dial gauge to the

surface of the main casing, and contact the spindle

of the dial gauge with the end of the male screw

rotor.

2. Push the male screw rotor to the discharge side

and adjust the dial to the zero position.

Fig. 6-22

Fig. 6-23

Fig. 6-24
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3. Depress the male screw rotor to the suction side and read the dial. This reading value of T

indicates the total gap between the male screw rotor, the main casing and the discharge casing.

Record the reading value of T in the record sheet.

4. This procedure should also be performed for the female screw rotor to measure the total gap

between the female screw rotor, the main casing and the discharge casing. Record reading value

in the record sheet.

B. Ball Bearings

Required Tools: Jig No.03 Rotor Lock Jig

Jig No.04 Bearing Lock Nut Jig

Jig No.06 Roller Bearing Jig

Jig No.07 Ball Bearing Jig

450Nm Torque Wrench

Refrigeration Oil with Oiler

Heater

Thermometer

Plastic Hammer

Thick Glove

Replacing Parts: Ball Bearing #020

Ball Bearing #026

Procedure:

1. Heat ball bearings #020 to a range of 80°C to 90°C

with a heater, and insert it into the hole for the male

screw rotor of the discharge casing.

Fig. 6-26

Fig. 6-25
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CAUTION:

Check the temperature of the bearings with a

thermometer. Do not exceed 90°C.

Check to confirm the mark on the outer surfaces of

the ball bearings. Insert the ball bearing in the

direction, as shown in Fig. 6-27.

2. Check to confirm that the ball bearings are inserted to the extreme interior, utilizing the Ball

Bearing Jig (Jig No.07) and slightly tapping with a hammer.

3. The same procedure can be performed for the female screw rotor: Insert heated ball bearing #026

in line with the mark.

4. When the temperature of the bearing decreases to

room temperature, screw lock nut #021 to the male

screw rotor and lock nut #027 to the female screw

rotor by hand until they reach the surface of the ball

bearings. Turn lock nut #021 in the clockwise

direction, and then turn lock nut #027 in the

counterclockwise direction.

5. Attach the Rotor Lock Jig (Jig No.03) to the motor

side of the male screw rotor shaft, and fix it with

stud bolts, in the same manner as mentioned in the

disassembling procedure.

Fig. 6-27

Fig. 6-28

Fig. 6-29
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6. Tighten lock nuts #021 and #027, by inserting the

Bearing Lock Nut Jig (Jig No.04) into the notch of

the lock nut. The tightening torque shall be

according to the following table.

Compressor
Model

Male
Screw Rotor

[Nm]

Female
Screw Rotor

[Nm]

40ASC-H, 40ASC -Z 280 220
50ASC-H, 50ASC -Z 300 220
60ASC-H, 60ASC -Z 300 220

C. Discharge-Side Gap

Required Tools: Dial Gauge with Magnet Base

Jig No.01 Piston Jig

Jig No.02 Bearing Fixture Jig

Procedure:

1. Attach the magnet base of the dial gauge to the

surface of the discharge casing, and contact the

spindle of the dial gauge with the end of the male

screw rotor.

Fig. 6-30

Fig. 6-32

Fig. 6-31
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2. Push the male screw rotor to the discharge side.

Adjust the dial at the zero position.

3. Insert the bearing fixture #022. Tighten the bearing

fixture with the Bearing Fixture Jig (Jig No.02) at

the specified torque. Read the dial. This reading

value of Td1 indicates the discharge side gap

between the male screw rotor and the discharge

casing. Record the reading value of Td1 in the

record sheet.

4. The same procedure can be applied to the female

screw rotor side. Record reading value in the

record sheet.

5. When the discharge side gap Td1 is detected to be in a range of 0.04 mm to 0.07 mm, proceed to

the next stage of the reassembling work. If it was not in between 0.04 mm to 0.07 mm, there could

be some particles in the assembly. Disassemble all bearings and inspect them, then reassemble

again.

CAUTION:

Repeat the measurement with a dial gauge three or four times, to confirm an accurate reading.

Fig. 6-33

Fig. 6-35

Fig. 6-34
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6-10. Bearing Fixtures

Required Tools: Jig No.02 Bearing Fixture Jig

Jig No.05 Bearing Removal Jig

45Nm Torque Wrench

Refrigeration Oil with Oiler

Plastic Hammer

Procedure:

1. Loosen bearing fixture #022 and #028.

2. Attach the Bearing Removal Jig (Jig No.05) on the discharge casing and depress the male screw

rotor and the female screw rotor through steel balls by utilizing stud bolts at a torque of 48Nm for

the male screw rotor and 10Nm for the female screw rotor in order to tightly assemble the bearings

into the discharge casing, as shown in Fig. 6-36.

Fig. 6-36
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3. Tighten the bearing fixtures of the male screw rotor

and the female screw rotor by utilizing the Bearing

Fixture Jig (Jig No.02) and then slightly loosen them.

Tighten the bearing fixture again according to the

correct torque specified hereunder.

Turning Direction of Bearing Fixture:

Clockwise for Bearing Fixture of

Male Screw Rotor

Clockwise for Bearing Fixture of

Female Screw Rotor

Compressor
Model

Male
Screw Rotor

[Nm]

Female
Screw Rotor

[Nm]

40ASC-H, 40ASC-Z 30 30
50ASC-H, 50ASC-Z 30 30
60ASC-H, 60ASC-Z 30 30

Fig. 6-37

Fig. 6-38

Fig. 6-39
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6-11. Discharge Casing and Lock Washer

Required Tools: 45Nm Torque Wrench

450Nm Torque Wrench

14mm Hexagon Wrench

14mm Socket Wrench

Refrigeration Oil with Oiler

Plastic Hammer

Replacing Parts: 2 Lock Washers #023

Procedure:

1. Remove the stud bolts. Tighten the discharge

casing with all the M16 socket head bolts #031 with

washers #032. The tightening torque is 200Nm.

2. Fix bearing fixture #022 and #028 by inserting the

projection side of lock washers #023 into the

groove of the bearing fixture for both the male

screw rotor and the female screw rotor. New lock

washers shall be securely attached.

3. Tighten lock washers #023 with M6 bolts #024 for

both the male screw rotor and the female screw

rotor. The tightening torque is 4Nm.

4. Bend the tip of lock washers #024, in order to avoid

loosening of M6 bolts #024 for both the male screw

rotor and the female screw rotor.

Fig. 6-40

Fig. 6-41
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6-12. Reassembling of Rotor Assembly

Following procedure describes the reassembling of the entire rotor assembly with the prefatory

assembled rotor assembly.

Before goes this reassembly procedure please read and done the procedure described in the section

6-1, 6-4A and 6-5.

Required Tools: 14mm Hexagon Wrench

450Nm Torque Wrench

2 Stud Bolts M16

17mm Wrench

Replacing Parts: gasket #030

Procedure:

1. Attach gasket #030 on discharge casing surface.

2. Attach the rotor assembly to the main casing along

the two stud bolts, and slightly tap the rotor

assembly, in order that the knock pins are inserted

into the knock pin holes of the discharge casing.

NOTE:

The weight of the rotor assembly is approximately

70kg. Therefore, this work should be performed by

two persons or by utilizing lifting equipment.

3. Tighten the discharge casing to the main casing

with M16 socket head bolts #031 and washer #032.

4. Remove a plug #055 on end cover side from

Discharge Casing for the infinitive capacity models,

and attach check joint #076, as shown in fig. 6-44.

CAUTION:

This work is infinitive capacity models only.

Fig. 6-42

Fig. 6-43

Fig. 6-44
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6-13. Piston and Piston Rod for Capacity Control

Required Tools: Jig No.01 Piston Jig

19mm Socket Wrench

30mm Socket Wrench

45Nm Torque Wrench

450Nm Torque Wrench

Refrigeration Oil with Oiler

Refrigeration Oil with Oil Pan

Thermometer

Scriber

Replacing Parts: Slipper Rings #037 and #040

Gasket #044

Lock washer #041

Procedure:

1. Exchange slipper ring #037, which has been

inserted in the groove at the hole of the discharge

casing, with new one.

NOTE:

The slipper ring is composed of an O-ring and a

TEFLON ring. Remove the old slipper ring with a

scriber and insert a new O-ring into the groove of

the discharge casing. Warm a new TEFLON ring

until the temperature reaches 50°C to 60°C. Insert it

into the groove of the discharge casing.

2. Spread refrigeration oil on piston rod #036 and

attach it to slide valve #034, which has been

inserted into the main casing.

3. Tighten the piston rod by a 30mm socket wrench

and slightly loosen it. Then tighten it with a

tightening torque of 60Nm.

Fig. 6-45

Fig. 6-46
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4. Exchange slipper ring #040, which has been

inserted into the groove of the piston #039, with

new one.

NOTE:

The slipper ring is composed of an O-ring and a

TEFLON ring. Remove the oil slipper ring with a

scriber and insert a new O-ring into the groove of

the piston. Warm a new TEFLON ring until the

temperature reaches 50°C to 60°C. Insert it into the

groove of the piston.

5. Insert a new gasket #044 to piston rod #036.

6. Insert spring #038 into the hole of the discharge

casing.

7. Spread refrigeration oil on the piston with a new

slipper ring and insert them into the hole of the

discharge casing by pushing the spring utilizing the

bolts of the Piston Jig (Jig No.01).

Fig. 6-47

Fig. 6-48

Fig. 6-49
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8. Fix the piston and the piston rod with new lock

washer #041, washer #042 and M12 bolt #043.

9. Tighten M12 bolt #043 with a 19mm socket wrench,

and bend the tip of lock washer #041.

The tightening torque shall be 25Nm.

10. Depress and draw the piston utilizing the bolts of

the Piston Jig (Jig No.01) until the piston moves

smoothly. Depress the piston to the extreme

interior, and check to ensure that the piston can

return more than half of its stroke by the force of

spring #038.

Fig. 6-52

Fig. 6-53

Fig. 6-50

Fig. 6-51
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6-14. Motor Rotor

Required Tools: Jig No.11 Motor Rotor Lock Jig

17mm Socket Wrench

45N Torque Wrench

Flat Head Screwdriver

Plastic Hammer

Thickness Gauge

Replacing Parts: Lock washer #007

Procedure:

1. Insert motor rotor #003 to the male screw rotor

shaft. Face the mark on the motor rotor surface

towards you.

2. Insert key for motor rotor #005 to the male screw

rotor shaft.

3. Attach M10 bolt #008, new lock washer #007 and

washer #006 to the male screw rotor.

Fig. 6-54

Fig. 6-55

Fig. 6-56
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4. Tighten the M10 bolts by the 17mm socket wrench

holding the other end of the male screw rotor with

the Motor Rotor Lock Jig (Jig No.11).

Tightening torque is 50Nm.

5. Bend lock washer #007 with a screwdriver and a

hammer.

Fig. 6-57

Fig. 6-58

Fig. 6-59

Fig. 6-60
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6-15. Motor Casing

Required Tools: 14mm Hexagon Wrench

450N Torque Wrench

2 Stud Bolts M16

Replacing Parts: Gasket #052

Procedure:

1. Mount two M16 stud bolts to the top position of the

motor casing. Attach a gasket #052. Insert two

knock pins #029 to the knock pin holes of the main

casing.

2. Attach motor casing to the main casing along the

two stud bolts.

CAUTION:

Confirm the two knock pins #029 remain in the

knock pinholes on surface of the Main Casing #001.

3. Tighten the motor casing to the main casing with

M16 socket head bolts #053 with washers #054.

Tightening torque is 200Nm.

Fig. 6-61

Fig. 6-62

Fig. 6-63

Fig. 6-64
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6-16. End Cover

Required Tools: 10mm or 14mm Hexagon Wrench

17mm Wrench

450N Torque Wrench

Refrigeration Oil and Oil Pan

Replacing Parts: Gasket #046

Procedure:

1. Remove a plug #055 on end cover side from

Discharge Casing for the infinitive capacity models,

and attach a check joint #076.

CAUTION:

This work is infinitive capacity models only.

2. Attach end cover with the gasket #046 by bolts

#047 to the discharge casing. Tightening torque of

end cover is shown in below table.

Compressor Model End Cover [Nm]

40ASC-H, 40ASC-Z 100
50ASC-H, 50ASC-Z 200
60ASC-H, 60ASC-Z 200

Fig. 6-65

Fig. 6-66

Fig. 6-67
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6-17. Oil Strainer and Plug

Required Tools: 17mm Socket Wrench

250mm Long Adjustable Wrench

450Nm Torque Wrench

Refrigeration Oil and Oiler

Seal Tape

Replacing Parts: O-Ring #061

Gasket #063

Procedure:

1. Exchange O-ring #061 in the oil strainer hole of the

main casing with new one.

2. Spread refrigeration oil on the new O-ring #061.

3. By turning the oil hole of oil strainer #060 upward,

insert the oil strainer into the main casing.

4. Attach oil strainer cover #062 with gasket #063 to

the main casing according to the mark.

Fig. 6-68

Fig. 6-69

Fig. 6-70
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5. Tighten M10 bolts #064 for the oil strainer with a

tightening torque of 50Nm.

CAUTION:

Oil strainer cover #062 is equipped with a pin in the

inside of the cover. The pin should be inserted into

the hole of the oil strainer, and the pin must be

turned to the upward position. This is very

important in order that refrigeration oil can

circulate into the compressor. If the position of the

oil strainer is incorrect, refrigeration oil cannot

circulate. Reconfirm the pin position after attaching

the oil strainer cover.

6. Wind the thread of the oil purge plug #055 with a

seal tape and screw the plug into the hole of the

main casing.

Fig. 6-71

Fig. 6-72

Fig. 6-73
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6-18. Side Cover

Required Tools: 14mm Hexagon Wrench

450Nm Torque Wrench

Refrigeration Oil and Oiler

Replacing Parts: Gasket #058

Procedure:

1. Attach the gasket #058 to the gasket surface of the

main casing by confirming the correct position.

2. Attach side cover #057 to the main casing with the

gasket #058, M16 socket bolts #059.

3. Tighten the M16 socket head bolts with a tightening

torque of 200Nm.

6-19. Suction Gas Strainer and Oil Heater

Required Tools: 19mm Wrench

Replacing Parts: Gasket #082 and #083

Fig. 6-74

Fig. 6-75
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Procedure:

1. Insert suction gas strainer #081 with gasket #082

into the suction hole of motor casing.

2. Attach gasket #083 and sealed flange #084 with

M12 bolts #085.

3. Insert oil heater #097 with gasket and tighten M5

screw.

6-20. Oil Charge

Required Tools: Oil Charger for 6 Liters

Refrigeration oil

Procedure:

1. In case that the overhauled compressor shall be installed back to the same unit, the same amount

of new oil as measured in the oil purge procedure of disassembling should be charged to the

compressor. The designated oil amount for each model is shown in below table.

CAUTION:

The oil applied to the compressors is hygroscopic. Do not keep the compressor open for a long

time. Try to minimize the open time.

Compressor Model Oil Charge

40ASC-H, 40ASC-Z 6 Liters
50ASC-H, 50ASC-Z 6 Liters
60ASC-H, 60ASC-Z 6 Liters

Fig. 6-76

Fig. 6-77
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6-21. Final Checks

Required Tools: Megohmmeter

Procedure:

1. Check the insulation resistance with a

megohmmeter. The insulation resistance shall be

larger than 10 megohms.

2. Perform a leakage test by charging nitrogen gas or

refrigerant so that the interior pressure increases to

2MPa.

3. General tools used for replacement of Rotor

Assembly.

4. General tools used for disassembly of all parts.

Fig. 6-78

Fig. 6-79

Fig. 6-80

Fig. 6-81
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7. Appendix

7-1 Spare Parts List

7-2 General Tool List

7-3 Material List

7-4 Facility List

7-5 Special Jig List and Drawings

7-6 Color Sample of Refrigeration Oil

7-7 Record Sheet for Discharge Gap Measurement
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7-1. Spare Parts List
40ASC-H 50ASC-H 60ASC-H

Model
40ASC-Z 50ASC-Z 60ASC-Z

No. Part Name Drawing
Number

Part
Number

Q©ty RMK Drawing
Number

Part
Number

Q©ty RMK Drawing
Number

Part
Number

Q©ty RMK

001 Main Casing ST 317A13821A - 1 �“ 317A13713A - 1 �“ 317A13673A - 1 �“

�“ IN 317A14575A - 1 �“ 317A14528A - 1 �“ 317A14526A - 1 �“

002 Motor Stator 220V/60Hz �“ 317C58148A H51154 1 S 317C54692A H51156 1 S 317C58149A H51158 1 S

�“ �“ 380-415V/50Hz 317C58148C H51195 1 S 317C54692C H51196 1 S 317C58149C H51197 1 S

�“ �“ 400V/440V �“ 317C58148C H51195 1 S 317C54692C H51196 1 S 317C58149C H51197 1 S

�“ �“ 220V/50Hz �“ 317C58148D H51243 1 S 317C54692D H51245 1 S 317C58149D H51247 1 S

�“ �“ 380V/60Hz �“ 317C58148E H51244 1 S 317C54692E H51246 1 S 317C58149E H51248 1 S

003 Motor Rotor �“ 317C58150A H51160 1 S 317C54693A H51161 1 S 317C58151A H51162 1 S

004 Key for Motor Stator �“ 317E19644A - 1 S 317E19644B - 1 S 317E19644C - 1 S

005 Key for Motor Rotor �“ 317E19611A - 1 S 317E19611B - 1 S 317E19611C - 1 S

006 Lock Washer 1 �“ 317E15529A H50910 1 S 317E15529A H50910 1 S 317E15529A H50910 1 S

007 Lock Washer 2 �“ 317E15527A H50333 1 S 317E15527A H50333 1 S 317E15527A H50333 1 S

008 M10 Bolt �“ SA4-6835C H50911 1 S SA4-6835C H50911 1 S SA4-6835C H50911 1 S

009 Roller Bearing �“ 317G02402A H51046 2 S 317G02402A H51046 2 S 317G02402A H51046 2 S

010 Space Ring �“ 317D17888C - 1 S 317D17888C - 1 S 317D17888C - 1 S

011 Snap Ring �“ �“ 317D46037A - 1 �“ 317D46037A - 1 �“ 317D46037A - 1 �“

012 Roller Bearing �“ �“ 317G02400A H51047 1 S 317G02401A H51048 1 S 317G02401A H51048 1 S

013 Snap Ring �“ �“ 03FK0072 - 1 �“ 03FK0080 - 1 �“ 03FK0080 - 1 �“

014 Male Screw Rotor �“ 317C74632A - 1 �“ 317C74171A - 1 �“ 317C74171B - 1 �“

015 Snap Ring for Male Rotor �“ 317D33699D - 3 S 317D33699D - 3 S 317D33699D - 3 S

016 Female Screw Rotor �“ 317C56700A - 1 S 317C54573A - 1 S 317C54573B - 1 S

017 Snap Ring for Female Rotor 317D33699B - 1 S 317D33699C - 1 S 317D33699C - 1 S

018 Discharge Casing 317B31191A - 1 �“ 317B30852A - 1 �“ 317B30852A - 1 �“

019 Roller Bearing �“ �“ 317G31175A H51163 1 S 317G31176A H51164 1 S 317G31176A H51164 1 S

020 Ball Bearing �“ �“ 317G31171A H51167 1 S 317G31172A H51168 1 S 317G31172A H51168 1 S

021 Lock Nut �“ �“ 317D04681I - 1 S 317D04681C - 1 S 317D04681C - 1 S

022 Bearing Fixture �“ 317G62592A - 1 �“ 317G62593A - 1 �“ 317G62593A - 1 �“

023 Lock Washer �“ �“ 317D14921A H50349 2 S 317D14921A H50349 2 S 317D14921A H50349 2 S

024 M6 Bolt �“ �“ 01CA0610 - 2 S 01CA0610 - 2 S 01CA0610 - 2 S

025 Roller Bearing �“ �“ 317G31177A H51165 1 S 317G31178A H51166 1 S 317G31178A H51166 1 S

026 Ball Bearing �“ �“ 317G31173A H51169 1 S 317G31174A H51170 1 S 317G31174A H51170 1 S

027 Lock Nut �“ �“ 317D04680F - 1 S 317D04680F - 1 S 317D04680F - 1 S

028 Bearing Fixture �“ 317G62590A - 1 �“ 317G62591A - 1 �“ 317G62591A - 1 �“

029 Knock Pin �“ �“ 317D96222B H51074 4 S 317D96222B H51074 4 S 317D96222B H51074 4 S

030 Gasket �“ �“ 317C74723A H51392 1 �“ 317C74179A H51393 1 �“ 317C74179A H51393 1 �“

031 M16 Socket Head Bolt �“ 02CC1660 - 14 S 02CC1660 - 15 S 02CC1660 - 15 S

032 Washer (M16) �“ �“ 02VK1600 - 14 S 02VK1600 - 15 S 02VK1600 - 15 S

033 Plug (PT1/8) �“ �“ 28JP0300 - 1 S 28JP0300 - 1 S 28JP0300 - 1 S

034 Slide Valve �“ �“ 317G61960A H51401 1 �“ 317G61708A H51402 1 �“ 317G61709A H51403 1 �“

035 Key for Slide Valve �“ 317E16884A H51259 1 S 317E16884A H51259 1 S 317E16884A H51259 1 S

036 Piston Rod �“ �“ 317D97597C H51413 1 �“ 317D97597D H51413 1 �“ 317D97597D H51413 1 �“

037 Slipper Ring �“ �“ 317D62264A H50339 1 S 317D62264A H50339 1 S 317D62264A H50339 1 S

038 Spring �“ �“ 317G61044A - 1 �“ 317G61043A - 1 �“ 317G61043A - 1 �“

039 Piston �“ �“ 317D40025A - 1 S 317D40025B - 1 S 317D40025B - 1 S

040 Slipper Ring �“ �“ 317D62265A H50435 1 S 317D62266A H50438 1 S 317D62266A H50438 1 S

041 Lock Washer �“ �“ 317D40024A H50578 1 S 317D40024A H50578 1 S 317D40024A H50578 1 S

042 Washer �“ �“ 01VE1200 - 1 S 01VE1200 - 1 S 01VE1200 - 1 S

043 M12 Bolt �“ �“ SB4-1447K - 1 S SB4-1447K - 1 S SB4-1447K - 1 S

044 Gasket �“ �“ 317E17944C H50610 1 S 317E17944C H50610 1 S 317E17944C H50610 1 S

045 End Cover �“ �“ 317G61159A - 1 �“ 317G60197A - 1 �“ 317G60197A - 1 �“

046 Gasket �“ �“ 317G61259A H51394 1 �“ 317G60181A H51395 1 �“ 317G60181A H51395 1 �“

047 Socket Head Bolt(M12 or M16) �“ 02CC1230 - 14 �“ 02CC1640 - 14 �“ 02CC1640 - 14 �“

Model 40ASC-H 50ASC-H 60ASC-H
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40ASC-Z 50ASC-Z 60ASC-Z

No. Part Name Drawing
Number

Part
Number Q©ty RMK Drawing

Number
Part

Number Q©ty RMK Drawing
Number

Part
Number Q©ty RMK

048 Plug �“ �“ 28JP0300 - 5 S 28JP0300 - 4 S 28JP0300 - 4 S

049 Eye Bolt �“ �“ 317D13030A - 2 S 317D13030A - 2 S 317D13030A - 2 S

050 Sight Glass �“ �“ 317C49475A H51092 2 S 317C49475A H51092 2 S 317C49475A H51092 2 S

050A Gasket �“ �“ 317E17944A H50436 2 S 317E17944A H50436 2 S 317E17944A H50436 2 S

051 Motor Casing �“ �“ 317B31189A - 1 �“ 317B30985A - 1 �“ 317B30876A - 1 �“

052 Gasket �“ �“ 317C74180A H51396 1 �“ 317C74180A H51396 1 �“ 317C74180A H51396 1 �“

053 M16 Socket Head Bolt �“ 02CC1655 - 20 �“ 02CC1655 - 20 �“ 02CC1655 - 20 �“

054 Washer (M16) �“ �“ 02VK1600 - 20 �“ 02VK1600 - 20 �“ 02VK1600 - 20 �“

055 Plug �“ ST 317E03169B - 5 S 317E03169B - 6 S 317E03169B - 5 S

�“ IN 317E03169B - 4 S 317E03169B - 5 S 317E03169B - 4 S

056 Plug �“ �“ 317D19874A - 1 S 317D19874A - 1 S 317D19874A - 1 S

057 Side Cover �“ �“ 317D18542A - 1 S 317D18542A - 1 S 317D18542A - 1 S

058 Gasket �“ 317G24182A H51235 1 S 317G24182A H51235 1 S 317G24182A H51235 1 S

059 M16 Socket Head Bolt �“ 02CC1640 - 8 S 02CC1640 - 8 S 02CC1640 - 8 S

060 Oil Strainer �“ �“ 317G70020B H50410 1 S 317G70020B H50410 1 S 317G70020B H50410 1 S

061 O-Ring �“ �“ SA4-4977A H2024 1 S SA4-4977A H2024 1 S SA4-4977A H2024 1 S

062 Oil Strainer Cover �“ 317E22155A - 1 S 317E22155A - 1 S 317E22155A - 1 S

063 Gasket �“ 317E19586A H51231 1 S 317E19586A H51231 1 S 317E19586A H51231 1 S

064 M10 Bolt �“ �“ SA4-6835K - 4 S SA4-6835K - 4 S SA4-6835K - 4 S

065 Power Terminal Bolt �“ 317C49185A H51174 6 S 317C49185A H51174 6 S 317C49185A H51174 6 S

066 Cover A �“ �“ 317G61480A - 1 �“ 317G61480A - 1 �“ 317G61480A - 1 �“

067 Cover B �“ �“ 317D51984A - 1 S 317D51984A - 1 S 317D51984A - 1 S

068 Screw �“ �“ 453H0814 - 4 S 453H0814 - 4 S 453H0814 - 4 S

069 Terminal Assembly �“ 317E20810A - 6 S 317E20810A - 6 S 317E20810A - 6 S

070 Hermetic Terminal �“ 317C74765A - 2 �“ 317C74765A - 2 �“ 317C74765A - 2 �“

071 M6 Bolt �“ �“ 013B0612 - 6 �“ 013B0612 - 6 �“ 013B0612 - 6 �“

072 Strainer for Solenoid Valve 317E20008A H51173 3 S 317E20008A H51173 3 S 317E20008A H51173 3 S

073 Solenoid Valve 220V/60Hz �“ 317C75178A H51399 3 �“ 317C75178A H51399 3 �“ 317C75178A H51399 3 �“

�“ �“ 220-240V/50Hz 317C75178B H51480 3 �“ 317C75178B H51480 3 �“ 317C75178B H51480 3 �“

073A Coil 220V/60Hz �“ 317C75178D H51411 3 �“ 317C75178D H51411 3 �“ 317C75178D H51411 3 �“

�“ �“ 220-240V/50Hz 317C75178E - 3 �“ 317C75178E - 3 �“ 317C75178E - 3 �“

073B Body �“ �“ 317C75178G H51412 3 �“ 317C75178G H51412 3 �“ 317C75178G H51412 3 �“

073C M8 Screw �“ �“ 317C75178H - 3 �“ 317C75178H - 3 �“ 317C75178H - 3 �“

074 Gasket �“ 317E19735A H51233 3 S 317E19735A H51233 3 S 317E19735A H51233 3 S

075 M6 Bolt �“ �“ 317E24570A - 6 S 317E24570A - 6 S 317E24570A - 6 S

076 Check Joint ST 317G76263A H51519 4 S 317G76263A H51519 4 S 317G76263A H51519 4 S

�“ IN 317G76263A H51519 5 S 317G76263A H51519 5 S 317G76263A H51519 5 S

077 Magnet �“ �“ 317G83295A - 5 S 317G83295A - 5 S 317G83295A - 5 S

078 Elbow �“ �“ 317E00230F - 1 S 317E00230F - 1 S 317E00230F - 1 S

079 Seal Cap �“ �“ 22JX1300 - 1 S 22JX1300 - 1 S 22JX1300 - 1 S

080 Flare Nut �“ �“ 317E13778C - 1 S 317E13778C - 1 S 317E13778C - 1 S

081 Suction Gas Strainer �“ 317G70019D H50579 1 S 317G70019D H50579 1 S 317G70019D H50579 1 S

082 Gasket �“ �“ 317G25473D H51237 1 S 317G25473D H51237 1 S 317G25473D H51237 1 S

083 Gasket �“ �“ 317G38403A C1676 1 �“ 317G38403A C1676 1 �“ 317G38403A C1676 1 �“

084 Sealed Flange �“ �“ SA4-3434A - 1 S SA4-3434A - 1 S SA4-3434A - 1 S

085 M12 Bolt �“ �“ 012B1235 - 4 S 012B1235 - 4 S 012B1235 - 4 S

086 Flange �“ �“ 317C90001F - 1 S 317C90001F - 1 S 317C90001F - 1 S

087 Gasket �“ �“ 317G38404F C1682 1 �“ 317G38404F C1682 1 �“ 317G38404F C1682 1 �“

088 M16 Bolt �“ �“ 012B1645 - 4 S 012B1645 - 4 S 012B1645 - 4 S

089 Sealed Flange �“ �“ - - - �“ 317D26185A - 1 S 317D26185A - 1 S

090 Gasket �“ �“ - - - �“ 317G38404D C1680 1 �“ 317G38404D C1680 1 �“

091 M16 Bolt �“ �“ - - - �“ 012B1645 - 4 S 012B1645 �“ 4 S

092 Elbow ST 317E00230B - 2 S 317E00230B - 1 S 317E00230B - 1 S

�“ �“ IN 317E00230B �“ 3 S 317E00230B �“ 3 S 317E00230B �“ 3 S
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NOTES:
1.  Q©ty : Quantity.
2.  RMK: Remarks.
3.  ST :  Step Capacity Control only.
4.  IN :  Infinite Capacity Control only.
5.  "Refrigeration Oil (Freol UX300)" #107 is 20 liters Oil Pan.
6.  The mark "S" indicates the same drawing number used in the 5 series (4005SC-H, 4005SC-Z, 5005SC-H, 5005SC-Z, 6005SC-H, 6005SC-Z).
7.  "Gasket set 1" #105 is a set of #052, #058, #063, and #102 for one of the screw compressors.
8.  "Gasket set 2" #106 is a set of #046 and #082 for one of the screw compressors.
9.  "Screw" #073C is a set of #073A.
10. "Rotor Assembly" #108 is a set of #030, #052, No.058, No.063, No.082, No083, No087, No.102, No.061, No.007, and No.076(IN)

, for one of the screw compressors.

40ASC-H 50ASC-H 60ASC-H
Model

40ASC-Z 50ASC-Z 60ASC-Z

No. Part Name Drawing
Number

Part
Number Q©ty RMK Drawing

Number
Part

Number Q©ty RMK Drawing
Number

Part
Number Q©ty RMK

093 Half Union �“ ST 20JR0606 - - �“ 20JR0606 - 1 �“ 20JR0606 - 1 �“

�“ �“ �“ IN 20JR0606 - 1 S 20JR0606 - 1 S 20JR0606 - 1 S

094 G Piping ST 317D11277A - 1 S 317D11277A - 1 S 317D11277A - 1 S

�“                       IN 317D11277A - 2 S 317D11277A - 2 S 317D11277A - 2 S

095 Nameplate �“ - - 1 �“ - - 1 �“ - - 1 �“

096 Screw �“ �“ 36BM2005 - 4 S 36BM2005 - 4 S 36BM2005 - 4 S

097 Oil Heater 220-240V �“ 317B34503D - 1 S 317B34503D - 1 S 317B34503D - 1 S

098 M5 Screw �“ �“ 452H0510 - 2 S 452H0510 - 2 S 452H0510 - 2 S

099 T Union �“ ST 317E00229A - 1 �“ 317E00229A - 1 �“ 317E00229A - 1 �“

�“                          IN 317E00229A - 2 �“ 317E00229A - 2 �“ 317E00229A - 2 �“

100 Piping 317G61489A - 1 �“ 317G61488A - 1 �“ 317G61487A - 1 �“

101 C Cover �“ �“ 317G60196A - 1 �“ 317G60196A - 1 �“ 317G60196A - 1 �“

102 Gasket �“ �“ 317G60182A H51397 1 �“ 317G60182A H51397 1 �“ 317G60182A H51397 1 �“

103 M16 Socket Head Bolt �“ 02CC1660 - 12 �“ 02CC1660 - 12 �“ 02CC1660 - 12 �“

104 Piping IN - - - �“ 317G64309A - 1 �“ 317G64309A - 1 �“

105 Gasket set 1 �“ �“ 317C74141A H51389 1 �“ 317C74141A H51389 1 �“ 317C74141A H51389 1 �“

106 Gasket set 2 �“ �“ 317C74833A H51390 1 �“ 317C74142A H51391 1 �“ 317C74142A H51391 1 �“

107 Refrigeration Oil (UX300) �“ - H51410 1 �“ - H51410 1 �“ - H51410 1 �“

108 Rotor Assembly �“ �“ 317B33144B H51405 1 �“ 317B33145A H51406 1 �“ 317B33145B H51407 1 �“
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7-2. General Tool List
Name of Tool Pieces Specifications

Screw Driver
Screw Driver
Wrench Set
Box Wrench Set
Socket Wrench
Hexagon Wrench
Adjustable Wrench
Torque Wrench
Pliers
Long Nose Pliers
Steel Hammer
Plastic Hammer
Tape Measure
Steel Tube
Copper Tube
Gasket Remover
Oilstone
Wire Brush
Scriber
Electric Heater
Burner Set
Dial Gauge
Thermometer
Megohmmeter
Stud Bolt
Stud Bolt
Eyebolt
Oil Pan
Oiler
Oil Charger
Washing Vessel
Oil Bath

1
1
6
6
6
2
2
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
1
1
1
1
1

250mm Length, Flat Head
250mm Length, Phillips Type
10mm, 14mm, 17mm, 19mm, 22mm, 36mm
10mm, 14mm, 17mm, 19mm, 22mm, 30mm
10mm, 14mm, 17mm, 19mm, 22mm, 30mm
10mm, 14mm
250mm, 300mm
Maximum Torque: 45Nm and 450Nm

34mm O.D. x 300mm Long
22mm O.D. x 200mm Long
200mm Long
#100 x 150mm Long

1kW

With Magnetic Base
Maximum 200�`

M10 x 120mm
M12 x 120mm , M16 x 140mm , M16 x 400mm
M16
20 Liter

10 Liter
Approx. 250mm x 250mm x 150mm Height
Approx. 250mm x 250mm x 150mm Height

7-3. Material List
Name of Material Specifications

Grease
Sponge
Washing Oil
Emery Paper
Dry Ice or Refrigerant
Refrigeration Oil
Thick Gloves
Marker
Seal Tape
Waste Cloth

Trichlene or Kerosene
#280
1kg with Carton Box
Freol UX300

Refrigerant Leakage Protection

7-4. Facility List
Name of Facility Specifications

Workbench
Acetylene-Oxygen Burner
Compressed Air
Chain Block or Lift

Minimum Size 1,500mm x 1,500mm or Steel Plate 4.5mm Thickness
Burner Diameter: 1.1mm
For Cleaning and Dry (Recommended)
1,000kg (Recommended)
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7-5. Special Jig List and Drawings

MODELS: 40ASC-H, 40ASC-Z, 50ASC-H, 50ASC-Z, 60ASC-H, 60ASC-Z

NOTES:
1. No: Number.
2. Pc: Piece.
3. Pcs: Pieces.
4. The mark “S” indicates the same Jig used in the 5 series (4005SC-H, 4005SC-Z, 5005SC-H,

5005SC-Z, 6005SC-H, 6005SC-Z).

Applicable Model
Order
No.

Jig
No.

Name of Jig � � � � � ��
� � � � � ��

	 � � � � ��
	 � � � � ��


 � � � � ��

 � � � � ��

Summary RMK

H50533 01 Piston Jig Yes Yes Yes 2Pcs. S

H50574 02A Bearing Fixture Jig �� Yes Yes 1Pc. S

H50575 02B Bearing Fixture Jig Yes �� �� 1Pc. S

H50538 03 Rotor Lock Jig Yes Yes Yes 2Pcs.
(a Main Body and a Handle)

S

H50539 04A Bearing Lock Nut Jig �� Yes Yes 1Pc. For Female rotor S

H50540 04B Bearing Lock Nut Jig �� Yes Yes 1Pc. For Male rotor S

H50541 04C Bearing Lock Nut Jig Yes �� �� 1Pc. For Female rotor S

H50542 04D Bearing Lock Nut Jig Yes �� �� 1Pc. For Male rotor S

H51385 05 Bearing Removal Jig Yes Yes Yes

12Pcs.
(a Plate, two M24 Bolts, four
M12�˜ 145 Bolts, four M16�˜
145 Bolts and a 19mm Steel
Ball)

H50546 06A Roller Bearing Jig Yes �� �� 1Pc. For Male rotor S

H50547 06B Roller Bearing Jig �� Yes Yes 1Pc. For Female rotor S

H50548 06C Roller Bearing Jig Yes �� �� 1Pc. For Female rotor S

H51279 06D Roller Bearing Jig �� Yes Yes 1Pc. For Male rotor S

H50549 06E Roller Bearing Jig �� Yes Yes 1Pc. For Female rotor S

H50550 06F Roller Bearing Jig Yes �� �� 1Pc. For Female rotor S

H50551 06G Roller Bearing Jig Yes Yes Yes 1Pc. For Male rotor S

H50552 07A Ball Bearing Jig �� Yes Yes 1Pc. For Male rotor S

H50553 07B Ball Bearing Jig Yes Yes Yes 1Pc. For Female rotor S

H50554 07C Ball Bearing Jig Yes �� �� 1Pc. For Male rotor S

H51386 08 Stator Removal Jig Yes Yes Yes

13Pcs.
(a Plate, a M30 Bolt, three
Bars, a 19mm Steel Ball,
three M16 Nuts, three M16
Washers and a Holder)

H51387 09 Stator Inserting Jig Yes Yes Yes
10Pcs.
(a Main Body, a Board, four
Bars and four M12 Nuts)

H51388 10 Stator Supporting Jig Yes Yes Yes 1Pc.

H51328 11A Motor Rotor Lock Jig �� Yes Yes 1Pc. S

H51329 11B Motor Rotor Lock Jig Yes �� �� 1Pc. S

H51409 12 Eyebolt Extension Jig Yes Yes Yes 1Pc.
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01. Piston Jig

02. Bearing Fixture Jig

a b c
02A 108 78 15
02B 98 70 14
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03. Rotor Lock Jig

�h�h�h�h Main Body : 1 Piece

�h�h�h�h Handle : 1 Piece
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04. Bearing Lock Nut Jig

a b c d
04A 79.5 53 48.3 4.7
04B 109.5 71 65.3 5.7
04C 71.5 53 48.3 4.7
04D 99.5 66 60.3 5.7
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05. Bearing Removal Jig

�h�h�h�h Plate : 1 Piece

�h�h�h�h M24 Bolts : 2 Pieces

�h�h�h�h M12�˜�˜�˜�˜ 145 Bolts : 4 Pieces

�h�h�h�h M16�˜�˜�˜�˜ 145 Bolts : 4 Pieces

�h�h�h�h 19mm Steel Ball : 1 Piece
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06. Roller Bearing Jig

a b c d
06A 100 50 70 116
06B 80 35 55 77
06C 72 35 55 77
06D 110 50 70 116

a b c
06E 70 50 30
06F 67 43.8 22
06G 96 66.5 45
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07. Ball Bearing Jig

a b l
07A 65 50 150
07B 50 35 200
07C 60 45 150
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08. Stator Removal Jig

�h�h�h�h Plate : 1 Piece

�h�h�h�h M30 Bolt : 1Piece
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08. Stator Removal Jig

�h�h�h�h Bars : 3 Pieces

�h�h�h�h Holder : 1 Piece

�h�h�h�h M16 Nuts : 3 Pieces

�h�h�h�h M16 Washers : 3 Pieces

�h�h�h�h 19mm Steel Ball : 1 Piece



93

09. Stator Inserting Jig

�h�h�h�h Main Body : 1 Piece

�h�h�h�h Bars : 4 Pieces

�h�h�h�h Board : 1 Piece

�h�h�h�h M12 Nuts : 4 Pieces
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10. Stator Supporting Jig
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11. Motor Rotor Lock Jig

a b
11A 80 65.3
11B 76 60.3
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12. Eyebolt Extension Jig
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7-6. Color Sample of Refrigeration Oil (For reference)
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7-7. Record Sheet for Gap Adjustment (example)

RECORD SHEET
FOR

GAP ADJUSTMENT

Model:                                        Production No:                                  

Name of User:                                                                                

Address:                                                                                     

Date:                                         Name of Inspector:                              

mm

Result of Measure
Chapter Item

Male Screw Rotor Female Screw Rotor

6-9A Total Gaps: T

6-9C Discharge-Side Gaps: Td1

6-9C5 Discharge-Side Gaps: Td2

NOTE:

Td2= Measured Discharge-side Gap in 6-9C5 in case that disassembly and reassembly is required after

1st reassembly upon the discharge gap failure.






