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THANA RUNGRUANGCHOTSAKUL : PLANNED MAINTENANCE FOR HEAT
TREATMENT LINE. ADVISOR : DR. PALEERAT LEKHAWATTHANA, 75 PP.

The objective of this research is to apply Time Based Maintenance (TBM) for
heat treatment line. This research was conducted as an action research in the practical
situation.

From the investigation of current line condition, heat treatment line Z1 and
heat treatment line Z2 had 2 problems, because maintenance was not conducted
according to Equipment Inspection List. The first problem was related to the nozzles
blocked and carbon plax due to too much machine usage without of proper
maintenance and inspection. Another problem was related to inflate seals damaged
before the scheduled time. It caused the machines to break down frequently. Therefore,
TBM which is one of Total Preventive Maintenance (TPM) was applied to plan the
maintenance schedule and inspection plan.

The countermeasures were carried out to conduct the maintenance properly.
The result shows that the number of blocked nozzles were not increased. The
maintenance was planned to be done within 4 month period or 2,000 machines run-
times by skilled operators. For the problem of inflate seal damaged before the
scheduled change time, the inspection according to Equipment Inspection List was

emphasized and was done by skilled operators.
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Field of Study Industrial Management Advisor’'s Signature........................
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2CO = C (In Austenite) + CO, ... (1)
co=Cc+120, L. (2)
CH, = C (In Austenite) +2H, ... (3)
CO + H, = C(In Austenite) + H,O ... (4)
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@]"I‘J"I\‘]ﬁ 15 Treatment Chamber (TC) Inspection List

Inspection Cycle

Facility Structural Drawing Inspection Parts Inspection Items Inspection Contents Management and Measures to Take Remark
Day Week Month Year
Leaking from fumace shell or If a leak is found, stop operating and repair it once a
Visual confirmation of water leak
external piping immediately. day
X If there are abnormally hot parts, after getting done with the current work,
Vacuum Maintenance X K
Exhaust Door Surface temperature of Check the surface of fumace body by hand to detect abnormal immediately stop operation and check the inside of the fumace. (Check once a When opening the fumace, the
Outside Fumace fumace temperature or heat. the quantity of cooling water and whether there is damage to the heat day temperature should be under 100°C.
insulator.)
Various bolts Check that there are no loose or missing bolts. If there are any loose or missing bolts, retorque or replace them. once a year
once a
Volume of cooling water Confirm the designated amount of flow (marking point) Adjust when the standard amount of water don't flow.
day
Visually confirm the surface of heater for no unusual colors , once every Heater is made of carbon and so is
Heater
blockages, deformities or cracks. 4 months easily damaged. Handle with care.
Blow out soot and dust on the terminal part by opening and once every
Cleaning inside the fumace After blowing, clean inside the furnace with vacuum cleaner.
closing the valve of the terminal part. 4 months.
o Visually confirm the Mo Board, beam and support pillar for If deformities and damage are found, repair them at once. When a support once every
arge support
deformities in the charger support pilar is slanted, repair the broken parts and adjust the slant. 4 months
once every Pay close attention not to break
Gas nozzle Check gas nozzle for blockages. (30 places) If there is blockage, remove the object causing the blockage by hand dil.
4 months the drill inside the nozzle.
Visually confirm that there is no damage to the protection pipe or | If there is an evaporated substance on the Thermocouple, remove it. If the once every
Thermocouple that there is no evaporated substance on it protection pipes are damaged, replace them. 4 months.
Thermocouple calibration once a year
Wiatar-Cooled Inside Furnace once every
Transformer Vacuum exhaust nozzle Visually confirm that there is no soot or dust on the nozzle. If there is a blockage, remove it and clean. .
- months
Terminalend of
Visually confirm that there is no damage or missing to the heat once every
Insulated room (Insulator) If there are damaged or missing parts, replace them immediately.
insulator. 4 months
nzutra] pointof once every
Vacuum exhaust speed. 101KPa—>100Pa. Measure the exhaust time. —— Implement at regular inspection
months
once every
Target Pressure. Leak Rate | Reached vacuumed rate. Within 10Pa. Measure the reached pressure B Implement at regular inspection
months
Within 10Pa. After reaching to the target pressure, measure pressure rise once every
Pressure rise. Implement at regular inspection
with the valve closed. 4 months
once every
Various bolts Check that there are no loose or missing bolts. If there are any loose or missing bolts, retorque or replace them 4 month
months
When it does not operate smoothly, please conduct a detailed inspection.
If the operating time is longer than before, check the inflatable seal. If the
once every
Visually confirm that the sliding door operates smoothly. inflatable seal is distorted in shape or sticks out from the surface of the p——
months
door, replace the seal. When there is nothing wrong with the seal, adjust
the speed control device of the driving cylinder.
once every
Water-Cooled Movement checks of sliding Measure the operation time. The operation time should be within 5:1sec Implement at regular inspection
Transformer 4 months.
door
When leakage from the jacket part is observed, dismount the door as
Confirm that there is no leakage from jacket part or jointed part of | soon as possible and repair it. When leakage is observed at the joint,
once a year
sliding door. tighten it
For further details, see the figures Sliding Gate Door securely.
. y Check that the wheel rotates smoothly and has no abnormal If a wheel doesn't rotate smoothly or is found with abnomal abrasion, once every
attached to the instruction manual.
abrasion, replace with a new one as soon as possible. 4 months
Check for damage on the surface of inflatable seal. Visually
When the surface of the inflatable seal has some damage or protrudes out once every
confirm it is in the correct position, and not protruding outward
of the side of the door, replace it with a new one. 4 months
beyond 0.5mm.
Replace inflatable seal Replace it regularly teice a year
Inflatable seal
When something is stuck to the contact side, remove it. In the case of a
Visually confirm there is no stuck object or graze or scratch, repair it with a buff grinder. Adjust the gap between the once every
abrasion on the side of inflatable seal. gate shell and the door by inserting liner at the back of the pressing door 4 months.

rail. The maximum space should be within 3mm.




@]"I‘J"I\‘]ﬁ 15 Treatment Chamber (TC) Inspection List (¢i8)

Inspection Cycle

Facility Structural Drawing Inspection Parts Inspection ltems Inspection Contents Management and Measures to Take Remark
Day Week Month Year
Cable bearing (product once every
3 Visually confirm that there is no deformation or damage. When there is deformation or damage, replace with a new one.
name : Cap Flex) 4 months.
Ensure that there is nothing wrong with the detector (ex.
If it is loose, retorque it. Open and close the sliding door and adjust the
4 Detector Looseness) once a year
detector's position to detect the opening end and closing end.
Be sure to check that it detects the door is opening or closing.
When leakage is confirmed, inspect the O-ring inside the shaft seal. If the
Sliding Gate Door once every Check He (Helium) leakage on every
5 Shaft seal Check that there is no leakage from the shaft seal. O-ring has any damage, replace if with a new one. When replacing, apply
4 months regular inspection.
designated grease and install it
Check leakage by using soup water
Check that there is no leakage from the cylinder body and joint If leakage from the cylinder is confirmed, overhaul it. If there is leakage
6 Air cylinder once a year | when adjust the movement of the
pipes. from the joint pipe, retorque it
door.
7 | Various bolts Check that there are no loose or missing bolts. If there are any loose or missing bolts, retorque or replace them. once a year
When there is dirt or clogging, clean it. If that causes serious problem,
1 Process gas pipe filter There should be no dirt or object stuck on the filter.
replace it with a new one.
When there is dirt or clogging, clean it. If that causes serious problem,
2 Filter for inflate seal There should be no dirt or object stuck on the filter
replace it.
3 Flashback arrester Replace Replace every 3 years
4 Pirani gauge Replace gauge head Replace every year.
5 Mass flow controller Calibration Calibrate every year
Process Gas Pipes N2 gas supplying pressure once a
6 Supplied pressure : 0.5MPaG Range of green gauge.
Utility Pipes (for actuator) day
N2 gas supplying pressure once a
7 Supplied pressure : 0.1MPaG. Range of green gauge.
(for process) day
once a
8 C2H2 gas supplying pressure | Supplied pressure : 0.12MPaG Range of green gauge. .
jay
Cooling water supplying once a
9 Supplied pressure : 0.4MPaG Range of green gauge Confirm at connecting point
pressure day
10 | Various bolts Check that there are no loose or missing bolts. If there are any loose or missing bolts, retorque or replace them. once a year
1 Terminals in the panel Check that there are no loose or missing terminals. If there are any loose or missing terminals, retorque or replace them. once a year
Power Panel Check that the filter is not clogged once a
2 Panel cooler Clean the filter or replace it. Drain the water from the once a day tank

Check that the drain tank is not full




Wl:i’lﬂﬁ 16 Holding Chamber/Transfer Module (HC/TM) Inspection List

Inspection Cycle

Facility Structural Drawing Inspection Parts Inspection Items Inspection Contents Management and Measures to Take Remark
Day Week Month Year
Water leaks from the furnace If there s a leakage, after getting done with the current work, stop once a
Visually confirm that there are no water leaks.
shell and piping operation and repair it immediately. day
If there are abnormally hot parts, after getting done with the current work, When opening to atmospheric
Surface temperature of the once a
Outside of the Check that there is no abnormally hot parts touching by hand. stop operation and check the inside of the fumace immediately. pressure, the temperature inside the
Holding Chamber/ fumace body day 5
Transter Module. fumace (Check the amount of cooling water and damage to the heat insulator.) fumnace should be under 150°C.
Powsr Panel 1 Assembly bolts Check that there are no loose o missing bolfs. If there are any loose or missing bolts, retorque or replace them. once a year
Visually confirm the amount of the cooling water. Check that the once a
Cooling water If the volume of flow is below the designated amount, once a adjust it day
designated volume of cooling water is flowing. day
Visually confirm that there is no discoloration or adhered The heater is made of carbon and is
If there are adhered substances, remove them. When there are once every
Heater substance on the surface of the heater. Also, confirm that there is very fragile; handle extremely
deformations or cracks, replace the damaged part 4 months
no serious deformation or cracks. carefully.
Open and close the purge valve on the outlet terminal and blow once every
Cleaning inside o the fumace After blowing, clean the inside of the furnace with the vacuum cleaner.
the soot or dust attached to the terminal 4 months
Visually confirm the deformation of the Mo plate, If there are deformations or cracks, replace the damaged part. If the once every
Charge support
Mo charge rest, and Mo support. support is leaning, adjust the slant. 4 months
Visually confirm that there is no damage to the protection pipe or | If there is an evaporated substance on the Thermocouple, remove it If the once every
Thermocouple that there is no evaporated substance on it. protection pipes are damaged,replace them. 4 months
Thermocouple calibration once a year
once every
Vacuum Exhaust Nozzle Visually confirm that there is no soot or dust on the nozzle. If there s a blockage, remove it and clean
Inside of the 4 months
furnace Visually confirm that there is no damage or missing to the heat once every
Insulated room (Insulator) If there are damaged or missing parts, replace them immediately.
Halding insulator. 4 months
Chambar/ once every
Transfer Module Holding Chamber Vacuum exhaust speed 101KPa—>100Pa Measure the exhaust time. 4 month. Implement at the regular inspection
months
Power Panel 2 Ultimate Vaccum,
once every
Vacuum exhaust speed Reached vacuum degree Within 10Pa. Measure the reached pressure e Implement at the regular inspection
months
once every
Vacuum exhaust speed 101kPa—>100Pa Measure the exhaust time. Implement at the regular inspection
Conveying Chamber 4 months.
Vacuum Exhaust speed once every
Reached vacuum degree Within 10Pa. Measure reached pressure Implement at the regular inspection
4 months
once every
Assembly bolts Check that there are no loose or missing bols. If there are any loose or missing bolts, retorque or replace them 4 month
months
When it does not move smoothly, please conduct a detailed inspection. If
the movement time is longer than before, check the inflatable seal. If the
once every
Visually confirm that the sliding door moves smoothly. inflatable seal is distorted in shape o sticks out from the surface of the P
months
door, replace the seal. When there is nothing wrong with the seal, adjust
the speed control device of the driving cylinder.
Confirm the movement of once every
Measure the operation fime. The operation time should be within 5+1sec Implement at the regular inspection
sliding door 4 months
When leakage from the jacket part is observed, dismount the door as
Confirm that there is no leakage from jacket part or jointed part of
so0n as possible and repair it once a year
sliding door.
When leakage is observed at the joint, retorque.
Sliding gate door Check that the wheel rotates smoothly and has no abnormal 1f a wheel doesn't rotate smoothly or is found with abnormal abrasion, once every
abrasion. replace with a new one as soon as possible. 4 months
For further details, see the figures Check for damage on the surface of inflatable seal.
Vieulh Gl K A When the surface of the inflate seal has some damage of protrudes out of once every
; ; isually confirm it is in the correct position, and not protruding
attached to the instruction manual. the side of the door, replace it with a new one. 4 months.
outward beyond 0.5 mm.
once every
Replace inflatable seals. Replace on a regularly.
2 years
When something s stuck to the contact side, remove i. In the case of a
Visually confirm there is no stuck object or abrasion on the side of | graze or scratch, repair it with a buff grinder. Adjust the gap between the once every
inflatable seal gate shell and the door by inserting liner at the back of the pressing door 4 months

rail. The maximum space should be within 3 mm.




m‘na“?‘i 16 Holding Chamber/Transfer Module (HC/TM) Inspection List (i)

Inspection Cycle

Facility Structural Drawing Inspection Parts Inspection Items Inspection Contents Management and Measures to Take Remark
Day Week Month Year
Cableveyor once every
Visually confirm that there is no deformation or damage. If there is any deformation or damage, repalce it for a new one.
(Product name : Capflex) 4 months
Ensure that there is nothing wrong with the detector (ex. If there any parts are loosened, retorque them. Open and shut the sliding
Detector Looseness) door and adjust the detector to detect at the opening and closing once a year
Be sure to check that it detects the door is opening or closing. positions,
Sliding gate door When leakage is confirmed, inspect the O-ring inside the shaft seal. If the
once every Check He leakage every regular
Shaft seal Check that there is no leakage from the shaft seal. O-ring has any damage, replace it with a new one. When replacing, apply
4 months inspection.
designated grease and install it
3 Check that there is no leakage from the cylinder body and joint If leakage from the cylinder is confirmed, overhaul it If there is leakage Check leakage by using soup water
Irsulation Air cylinder once a year
Changs pipes. from the joint pipe, retorque it. when adjust movement of the door.
Assembly bolts Check that there are no loose or missing boits. If there are any loose or missing bolts, retorque or replace them once a year
once every
Check the tension of the chain by extending the fork If the chain is too loose, adjust the tension.
Driving chains of TELESCO 4 months.
fork once every
Visually confirm the surface of the chain s lubricated IF the surface of the chain is not lubricated, apply the MO coat.
4 months
Confirm that there is no abnormal wear and tear on the sliding once every
Sliding rail (sliding surface) If it is too worn out, replace it with a new one.
surface. 4 months
once every
Confirm that there is no abnormal wear of the surface of the roller. | If there is abnormal wear, replace the part with a new one. . Once a year overhaul
months
Cam follower, Roller follower
once every
Confirm that the roller spins smoothly. If it does not spin smoothly, replace it with a new one.
4 months
Telescope lft Visually confirm that there is no missing piece or damage to the once every
Work support insulator If there are damaged or missing parts, replace them
insulator. 4 months
Heater once every
£ Assembly bolts Check that there are no loose or missing bolts. If there are any loose or missing bolts, retorque or replace them.
Teminzl 4 months.
Insert the fork into the carburizing chamber and heat retention
once every
Fork operation chamber, and check the space (A~ H) from the hearth (furnace 5~JDW“ P Check the dimensions periodically
months
bed). The space should be more than Smm.
once every
Visually confirm that there are no cracks or damages. If itis cracked or damaged, replace it with a new one. et
months
Lip seals Lip seals
once every
Exchange lip seals. Replace them on a regular basis.
4 months
Wheel block (driving following If there is an abnormal noise, lubricate it. If it does not get better, overhaul once every Disassemble and service once every
Ensure that there is no abnormal noise during operation.
unit) it 4 months 45 years
Measure the target point of the laser from the reflector. If there are any
Laser Measurement sensor | Check the target point of the laser measurement sensor device. once a year
differences from the previous measurement, readjust it.
Check the docking operation of each chamber. If the docking is not
Docking of the Treatment operational, check the level of the flange (processed surface) with TM in
Chamber and Oil Quenching | Check the docking operation of each chamber. front of each chamber. If there are no problems with the level, check the once a year
Transfer car
Module docking operation and adjust the docking detection of each chamber, and
LS of cylinder for docking.
For further details, see the figures ance every
Limit switch Ensure that it is able to operate.
attached to the instruction manual. 4 months
Ensure that there are no adhered substances or abnormal wear | If there is an adhered substance which could be an obstacle, remove t. If once every
Running rail
and tear. there is unusual wear, replace it 4 months
Assembly bolts Check that there are no loose or missing bolts. If there are any loose or missing bolts, retorque or replace them. once a year




m‘s"l\‘]"?i 16 Holding Chamber/Transfer Module (HC/TM) Inspection List (i)

Inspection Cycle
Facility Structural Drawing Inspection Parts Inspection Items Inspection Contents Management and Measures to Take Remark
Day Week Month Year

If the filter gets dirty or there are adhered substances on it, ensure to
Ensure that there is no dirt or any other substances adhered to
1 Filter for Inflatable Seals o i clean itWhen there is dit or clogging, clean it If that causes serious once a year
the filter.
problem, replace it with a new one.

2 Pirani Gauge Replace sounding probe Replace it on a regular basis. once a year
Process Gas N2 gas supplying pressure once a
3 Supplied pressure : 0.5MPaG Range of green gauge
Piping (for Actuator) day
Uty Piping Supplied pressure of N2 gas once a
4 Supplied pressure : 0.6MPaG Range of green gauge confirm at connecting point
(Pressure of Reciever tank) day
Supplied pressure of cooling once a
5 Supplied pressure : 0.4MPaG Range of green gauge. confirm at connecting point
water day
6 | Assembiy bolts Check that there are no loose or missing bolts. If there are any loose or missing bolts, retorque or replace them once a year
1 Terminal in the panel Check that there are no loose or missing terminals. If there are any loose or missing terminals, retorque or replace them. once a year
Power board Check that the filter is not clogged. once a
2 Panel cooler Clean the filter or replace with a new one. Drain the water from the tank

Check that the drain tank is not full day
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Inspection Cycle

Facility Structural Drawing Inspection Parts Inspection Items Inspection Contents Management and Measures to Take Remark
Day Week Month Year
Read the quench oil tank motor control panel and the indicated
When the values do not match, stop operating the fumace and conduct an once a
Temperature of Quench Tank | value of the temperature controller and check if the value matches
inspection. week
the value of the control PC
Hoisting elevator frame
When the elevator does not hoist smoothly, or the space from the once every
Hoisting guide frame Visually confirm that the frame has no deformation of damage.
telescopic fork is not appropriate, please adjust it 4 months
Work support
Fumace Interior Raise the elevator and insert the TELESCO Fork into the oil tank,
u Interference with TELESCO once every Measure the distances at the regular
and then check that the spaces (A.B.C and D—as sean in the
fork 4 months. inspection
diagram at right) are more than 10 mm. in width.
101kPa—>100Pa once every )
Holding Chamber Evacuation speed . Implement at the regular inspection
" . months
Ultimate pressure Evacuation Mezshslilevacialoniiine,
] Within 10Pa once every
Reached (target) vacuum degree Implement at the regular inspection
Measure the reached pressure. 4 months
Ol Level Ga
o oo When you find leaks from the connecting piping, please retorque the bolts.
e Oil tank shell and Connecting | Visually confirm that there are no leaks of the quenching oil or once a
When leaks from the furnace shell are discovered, drain the oil from the
piping water from the furace shell and connecting piping day
oil tank and repair it.
Fumace Exterior
Various bolts. Check that there are no loose or missing bolts. If there are any loose or missing bolts, retorque or replace them once a year
| once a
| Cooling water flow Check the set flow rate (the marked level) is met. Check that the cooling water flow s at the set rate. If it is not, adjust it
day
When it does not operate smoothly, please conduct a detailed inspection
If the operating time is longer than before, check the inflatable seal. If the
Vacum Slding Gate Door once every
% w! Visually confirm that the sliding door operates smoothly. inflatable seal is distorted in shape or sticks out from the surface of the 4 month.
months
door, replace the seal. When there is nothing wrong with the seal, adjust
Operation check of the sliding N 4 control device of the dr ind
5 e speed control device of the driving cylinder.
gm Agitator door
(Agator) once every
Operation time measurement. The operating time should be within 5sec. (+1sec) B Implement at the regular inspection
months
Check that the wheel rotates smoothly and has no abnormal If a wheel doesn't rotate smoothly or is found with abnomal abrasion, once every
abrasion. replace with a new one as soon as possible. 4 months
Visually confirm that the surface of the inflatable seal is not
When the surface of the inflatable seal is damaged or extrudes from the once every
damaged and it does not extrude from the surface of the door.
surface of the door, replace it with a new one. 4 months
(It should be within 0.5 mm.)
Change inflatable seal. Change it on a regular basis. once a year
Inflatable seal
When there is an extraneous substance on the surface, remove it If there
Sliding Gate Door
e (A Visually confirm that there are no extraneous substances or flaws | is a flaw, repair by buffing. At the back of the traffic pressing mechanism once every
e inlet of the oil
) on the surface where inflatable seals touch. for the door, adjust its distance from the gate shell by inserting a liner. The 4 months.
tank)
max space should be within
Cableveyor (Product name : once every
Visually confirm that there is no deformation or damage If there is any deformation or damage, replace it to a new one.
Capfiex) 4 months.
Ensure that there is nothing wrong with the detector (ex. If there any parts are loosened, retorque them. If itis loose, tighten it.
Detector Looseness) Open and shut the sliding door and adjust the detector to detect at the once a year
For further details, see the figures Be sure to check that it detects the door is opening or closing. opening and closing positions.
attached to the instruction manual When leakage is confirmed, inspect the O-ring inside When leakage is
: confirmed, inspect the O-ring inside the shat seal. If the O-fing has any. once every
Shaft seal part Check that there is no leakage from the shaft seal. the shaft seal
damage, replace it with a new one. When replacing, apply designated 4 months.
grease and install it
Check leakage by using soup water
Check that there is no leakage from cylinders and the connecting | If leakage from the cylinder is confirmed, overhaul it. If there is leakage
Air Cylinder once a year | when make an adjustment operation

piping.

from the joint pipe, tighten securely.

of the door.

Various bolts

Check that there are no loose or missing bolts.

If there are any loose or missing bolts, retorque or replace them.

once a year
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Inspection Cycle

Facility Structural Drawing Inspection Parts Inspection Items Inspection Contents Management and Measures to Take Remark
Day Week Month Year
When it does not operate correctly, conduct a more detailed examination.
If the hoisting guide frame is not distorted in shape or wom out and there once every
Visually confirm that the hoisting door operates smoothly.
is nothing wrong with the guide roller, adjust the speed control of the drive 4 months
cylinder.
Visually confirm that there is no damage to the hoisting door seal once every
When there are damages or cracks, replace it
(O ring) , and it doesn't protrude from the slit. 4 months
Operation check of the:
once every
hoisting door Mesure the operation time
4 months
Hoisting gate door When leakage from the jacket part is observed, dismount the door as
Confirm that there is no leakage from jacket part or jointed part of once a
(The outlet of the soon as possible and repair it. When leakage is observed at the joint,
sliding door. day
oil tank) retorque it securely.
Tl oo st Check that the wheel rotates smoothly and has no abnormal If a wheel doesn't rotate smoothly or is found with abnomal abrasion, once every
(for heatad abrasion. replace with a new one as soon as possible. 4 months
. Ensure that there is nothing wrong with the detector (ex.
If it is loose, retorque it. Open and shut the sliding door and adjust the
Detector Looseness) once a year
detector to detect at the opening and closing positions,
Be sure to check that it detects the door is opening or closing.
Check that there is no leakage from the cylinder body and joint | If leakage from the cylinder is confirmed, overhaul it. If there is leakage
Air cylinder once a year
pipes. from the joint pipe, tighten securely.
Bolts Check that there are no loose or missing bolts. If there are any loose or missing bolts, retorque or replace them. once a year
Supply with oil of the same brand as the one in the oil tank, when needed.
Shaft seal (a mechanical Check the amount of oil in the oil cup for the shaft seal once a
When the amount of the ol decreases by more than half in two weeks,
seal) (mechanical seal) day
there must be something wrong. Ask the manufacturer to check it
Oil agitator Remove the safety cover and check that the connection of the. When the connected parts become loose, fasten them. When the tension
once every
Driving Mechanism pulley and the driving mechanism is not loose, and also check the [ of the V/ belt is too low, adjust the tension. 4 month
months
tension of the V belt. When V belts are worn out, replace them.
Various assembly bolts Check that there are no loose or missing bolts. If there are any loose or missing bolts, retorque or replace them once a year
Remove from the ol tank and visually confirm that the sensor
When there is evaporated substance deposited on the thermocouple, or once every
parts are not damaged or that there are no evaporated
Thermocouple the protecting piping becomes damaged, replace it. 4 months
substances adhered to it
Thermocouple calibration once a year
Detector
Pirani gauge Gauge head replacement Replace it on a regular basis. once a year
o el Remove from the oil tank and visually confirm that there are no | If the sensor parts get damaged, replace them. When there are adhered
i i il level gauge once a year
For further details, see the figures damaged sensor parts or adhered substances. substances, remove and clean them.
attached to the instruction manual. Various assembly bolts Check that there are no loose or missing bolts. If there are any loose or missing bolts, retorque or replace them. once a year
e . Visually confirm that there are no leaks from the oil cooler or the | When you find there are leaks of the quenching oil or water, please stop | once a
(This figure shows structural drawing of Filters for inflatable seals
connecting piping. operation and repair as soon as possible. day
: Oil cooler unit
the heated oil tank) Oil Filter Check that the element of the ol fiter is not dirty. Clean f it gets dirty. once a year

Various assembly bolts

Check that there are no loose or missing bolts.

If there are any loose or missing bolts, retorque or replace them.

once a year
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Inspection Cycle

Facility Structural Drawing Inspection Parts Inspection Items Inspection Contents Management and Measures to Take Remark
Day Week Month Year
Check that there is no dirt or adhesion of foreign substances on | When the filter gets dirty or there are adhered substances on it, clean it once every
Filters for inflatable seals
the filter. When it is very dirty, replace it 4 months
N2 gas supplying pressure once a
Supplied pressure : 0.5 MPaG Range of green gauge.
(for Actuator) day
N2 gas supplying pressure once a
Supplied pressure : 0.1 MPaG Range of green gauge
(For Elevator Shat Seal) day
once a
Uity piping N2 gas supplying pressure Supplied pressure : 0.6 MPaG Range of green gauge P
ay
once a
Cooling water supply pressure | Supplied pressure : 0.6 MPaG Range of green gauge. p confirm at connecting point
ay
Compressed air supply
once a
pressure Supplied pressure : 0.75 MPaG Range of green gauge P
ay
(Pressure of Receiver tank)
Various assembly bolts Check that there are no loose or missing bolts. If there are any loose or missing bolts, retorque or replace them. once a year
Terminal in the panel Check that there are no loose or missing terminals. once a year
Power board Confirm that the filter has nothing stuck in it Clean the filter or replace it once a

Panel cooler

Confirm that the drain tank is not full

Drain the water in the tank.




	001 ปกสารนิพนธ์ภาษาไทย
	002 ปกสารนิพนธ์ภาษาอังกฤษ
	003 ใบหน้าอนุมัติสารนิพนธ์
	004 บทคัดย่อสารนิพนธ์ภาษาไทย
	005 บทคัดย่อสารนิพนธ์ภาษาอังกฤษ
	006 กิตติกรรมประกาศ
	007 สารบัญ
	008 สารบัญตาราง
	009 สารบัญรูป
	010 บทที่  1
	010 บทที่  2
	010 บทที่  3
	010 บทที่  4
	011 บรรณานุกรม
	012 ภาคผนวก
	013 ประวัติผู้เขียนสารนิพนธ์



