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Study on Thm Film Thickness Measurement for NERLE Impn

by using Near-Field Optics
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A Study of Super-Resolution Microscopy with Standing Evanescent Light
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Nanometer Measurement of Large Aspherlc Surface by autocollimator
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'Study on nano-stereolithography using evanescept light
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'Novel Microfabrication Technique for Three-Dimensional Metal Structures
by Photocatalysis Nanoparticles
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Future proposal from Japan

'Wall thlckness of abraswe product guards

-1

Japan Machine Tool Builders’ Associ,;ation

We have already informed that Japan is preparing future proposal about wall
thickness of abrasive productguards.
Today | am reporting about our first trial collision test.




B U N M VLS

Purpose of our future proposal -
Comparison for the wall thickness of perlpheral part
for abrasive product guard

Peripheral speed of the abrasive product: 80m/s
Thickness of abrasive product: 50mm
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The wall thickness for steel abrasive product guard is regulated by in Europe, Japan,
Korea, USA, and China respectively. This document shows degree of the difference.

Overview

- The wall thickness is almost same for USA,
Korea, and Japan.

- The wall thickness is almost same for
Europe and China,

Conclusion:
The wall thickness test should be implemented to explain technically about necessary wall

fhickness.

Europe: EN13218:2002, Tahle A.1

Japan: Construction Cade for Grinding machine 1971 Mar 18, Clause 22
Korea: KCs marking

USA: Standard Number: 1910.215 Abrasive wheel machinery.

China: GB4674-2009 (Grinding machines)




Test apparatus

el
AlTuik }

Firing Bin Launcher Speedomet Laad Cell X 4
] / TeflonRing \E) - ’

Fet Film Projectile

Lonpressor

Insidé diameler 1 ¢ 100nmm

Launeher lengih - 6000 mm
Gavpepressre. - f - 0.5 MPa -
“Targetload . - 2042 N
Mixinwm abrasive specimen veloeity | 20m/s
Abrasive specimen weight 10kg maximum |
Abyasive specimen length 176~1120 inm
Abmsive specimen diamefer - 50 pun

This is apparatus for collision test.

Here is an air compressor.

Air is sent into the air tank.

A film dams up air.

The air accumulates in the air tank up to the pressure of the compressor.

Then the pet film is broken by the firing pin.
Projectile is accelerated in the launcher.
Speed meter is set at the end of launcher, -
And 4 load cells are set at the target wall.

The cam records the movie of the collision that reflected in a mirror



Movie of coll_ision trial test

Speed of abrasive product: 71.43m/s

The cam records the movie of the collision that reflected in a mirror
Therefore, the projectile flies to the left from the right.




~ The target after the collision trial tgst

| Gage p'ressure.of'.ai'r' - .O'.3M]5a' N

| Distancebetween. | 7.6m.
|lunch and target * | »

‘Material of target | SS400 . _
* ] 450 X450 X 1 (mmj |

 Size of 'ta-ﬁgé_t_ -

The thickness of the target was 1mm. And it was very thin.
The projectile easily punched a target.




‘The_prpjectile_ used in the'collision trial te$t

Size of abrasive product | 220 % 90 (mm)

3.4kg

Mass of abrasive product_ - |

. Resin ring
‘(2 places)

_ Abraslve product
. Spieces

Abrasive product after coll
{Upper view)

' after collided
(Side view)

This is the projectile used in the test.
The projectile took almost no damage through the collision.

The projectile has a ring of the resin in two places so that the projectile slips in the

launcher smoaothly.




Thank you




EFUMERETFRTE A

EEP

Lot B e W D A S




Fire safety guideline for machine tobls
(for machine tool manufacturers)

- JMTBA
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1. General
1.1 Object : . i
Thig document aims to define the mdustr1a1 guldehne on fire safety for the users and

the machme tool manufacturers to prevent ﬂre accident using. 011 based coolant,
because there have been fire accidentis startmg from the: machine tool and in most of
;the cases, machine tool is operated for long perlod w1thout the operator using oil based
' ) coolant ’ ', R
. This guideline aims to prevent fire accident of machlne tool and secure safety of the
- operator and related persons and consists of “Standard for use, of the machine tool” for
the user, “Functmn structure standard” for the machine tool manufacturer and
“Actions after the fire occurrence” for preventing recurrence to prevent fire accident of
the xnachine tool in the case it occurred. | :
. 1.2 Scope - ' S

This guldehne defines safety guideline to prevent the ﬁre on the machme tool using
oil based coolant. The safety standard to prevent the fire on electro dlscharge machine
is defined by “MAS810-1996, the safety standard to prevent fire on electro discharge
machine”. The application of this guideline is limited for domestic use of the machine
toal, and if used in abroad, the laws, regulations and/or standards of the country used
ghould be obeyed.

1.3 The relation with the fire protection laws
Fire protection laws, ordinance for fire prevention and guidance by fire stations of

jurisdiction should be obeyed notwithstanding this guideline.

2. Standard for use of the machine tool
2.1 Attention for use A
(1) Oil based coolant

Fire on the machine tool occurs by various causes as heat at cutting, troubles at
electric systems, etc. It is recommended to use water based coolant as far as possible to
lower the posgibility of such phenomena and to prevent extension of the fire.

However, for machining easily igniting metal like magnegium, etc., exclusive oil
and/or oil based coolant should be nsed, because use of water based coolant may
generate hydrogen which may easily ignite and induce danger of explosive fire at
outbreak.

It is recommended to prevent the fire by introducing appropriate way of use,
maintenance, monitoring and attaching safety system referring this guideline when

using oil based coolant to secure accuracy and/or efficiency, or to secure safety for

1




machining easily igniting metal like magnesium, ete., recognizing ink_:reasing danger of

fire occurrence.

(2) Actions for operation without the operator _ 7
It is necessary to periodically monitor the condition if the machine tool is normally
operating at the operation without the operator.
Although it is recommended to install “Automatic fire extinguishing system” to the
machine tool and the peripheral systems if necessary to prepare for fire accident, it is

also necessary to prepare fire detecting and alarm system and fire e:étinguishing
systom to the place the machine tool is installed considering the case fire extinguishing
effort fails,

(8) Machining condition ‘ ;

The severe machining condition to raise machining efficiency may induce high
temperature chip by high cutting resistance. As this may cause the danger of fire
occurrence, an appropriate machining condition for the combination of the material
and the tool should be selected. It is also recommended to control the life of the tool to

maintain such condition.

(4) Confirmation of NC program

When making machining program for the machine tool with CNC asystem, it is
necessary to avoid making program resulting in heat generation and/or fire, for
example, not to order the tool path generating interference, or not to order continuous
motion and/or machining condition resulting in overload of the machine.

Also, it is necessary to confirm the possibility of interference for the case of wrong
value of adjustment of tool profile, even if program order is correct, before executing
program. Moreover, it is important to control the most appropriate tool life in the
program, because overload condition may happen when machining condition is not

‘satisfied by wear or failure of the tool.

Considering above situatr%on, it is necessary to confirm the program completely if
there is any defect in the program by checking beforehand using program diagnosis
funetion, ete., before executing machining,

(5) Confirmation at setting

It is important to completely confirm the setting condition. It is necessary to surely
control tool projection and/or tool diameter. It is also necessary to confirm that tool set
position, tool selection and work clamping position agree with the corresponding
values of NC program.

Neglecting confirmation at setting may cause danger of heat generation and/or the

2
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fire by collision of the spihd]e with the work and/or overload condition.

(6) Actions for failure and/or abnormal wear of the tool ‘

When the tool breaks out or at the abnormal wear of the tool point in machining, the
load of the tool point by cutting will increase and the tool point will ﬁe abnormélly
heated, and 'océa'sionally spark may occur at the tool point. ;

Also, at the next tool to the failed tool, abnormally deep cutting stroke may occur and
spark may happen possibly resulting in fire, It is recommended to use abnormal load
detecting function to detect abnormal load while cutting in real time: and stop
machining. : : ;

Although tool failure detection device and/or wear detection device 6n1y execute
action after the end of machining, abnormal load detecting device can detect abnormal
load of the tool point at the instance of occurrence, stop machining and prevent ignition

at the tool point.

(7) Actions for removing chips _ ,

Fire may oceur by piling up of chips by machining inside the machiﬁe, which will
disturb coolant reaching the cutting point and may induce overheat. Chips may also
pile up when the direction of coolant nozzle is not appropﬁate because chips are nof
removed.

Thus, it is necessary to maintain the condition inside of the machine normally by -
often cleaning fhe inside of the machine, adjusting the direction of the coolant nozzle
and/or installing automatic chip removing equipment (i.e., chip conveyor), ete. Care

should be taken for storing and disposal of the chips.

(8) Supply of coolant

Possibility of fire occurrence may increase when the amount of coolant inside the
coolant tank decreases which will result in the phenomena like lowefing of exhaust
pressure, ete., and enough coolant will not be supplied to the cutting point. It is
necessary to usually control coolant exhaust pressure or exhaust flow rate and
periodically supply the coolant.

When using oil based coolant, it is necessary to install oil level detecting function and

exhaust detecting. function of the coolant, ete.

(9) Actions at changing the kinds of coolant (from water based to oil based)

When changing coolant from water based to oil based, following actions should be
taken with enough recognition of increasing possibility of fire and communication with
the objected machine tool manufacturers.

- to change the coolant pump into the one with larger volume because viscosity of the

3
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- coolant will increase and lessen the exhaust volume

- {o install the mist collector to remove mist which may cause flre

- to install automatic fire extinguishing system to rapidly extinguish the fire if it
occurs - o .

- to appropriately use the coolant material confirming Material Safety Data Sheet
(MSDS) issued by material supplier or coolant suppher because there may be
different condltmn of burnmg at fire and different way of extmgulshmg fixe is
required by the kinds of material of the work and/or the coolant material

ete.

(10) Confirmation of ir;st'allation of automatic fire extinguishing system and guidance
to the operator’ '
On the delivery of the ﬁiachine it is nédessary to witness the starting test of fire
extmgulshmg system and release of stopping function for exhaustmg fire

',extmgmshmg materlal after the test executed by automatie fire extinguishing system

manufacturer or machine tool manufacturer, and confirm thht fire extinguishing
system is under normal fire monitoring condition.
It is also necessary to guide the machine operator on daily inspection and the actions

for emergency.

(11) Actions when it is made clear that fire prevention measures are not enough
When it is made clear that fire prevention measures are not enough, the condition
should be reported to the machine tool manufacturer. Also, the measurement should be

studied and appropriate actions should be taken.

2.2 Maintenance and inspection

Foilowing inspection and maintenance actions should- be periodically executed to
prevent fire and decrease the damage caused by fire.-
(1) Inspection and cleaning of the machine tool (daily inspection)

Before starting the machining, following items should be inspected. Those should be
executed with the maintenance and 1nspect10n items for maintaining machine

performance.

1) if oil level of the coolant is in the normal range
2) Is there leakage of coolant from the tank?

8) Is there piling up of the chips around the coolant
: pump?

.| 4) Is the filter of the coolant tank packed?

'j'_'(:}:oolant-ﬁ;supply_ ::27| 1) Are there abnormal vibration, noise, smell and/or heat
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¥ equlpment
. ( polant’ pump)

at suﬁply equipment?
2) Are the pressuré and flow rate normal?

:- i 8) Is there any Ieakage of coolant from the piping of each

part?

s DIsit broken‘7
- 2) Is.there any shortage of supply of exhausted coolant?

3) Is enough coolant supplied at tool point?

1) Is the Work appropriately attached to the jig or the
chuck" A '

] 1) Is there any breakage or progress of wear at tool pomt‘f‘ '
9) Are the chips not winding around the tool?

3) Is-the tool appropriately set to the tool holdex?

1) Are the chips not piling up in the machine or at

exhausting route?

2) Are the chips exhausted by chip conveyor in right way?

1) Is the harness not drained by oil? -
12) Isthe harness not trapped by something, pushed

down or folded and bent?

| 3) Is there any breakage of shield or electric exposure of

harness?
4) TIs there decrease of resistance or electric leakage?
5) Is there any crack and rustle of the hose?

1) Is the dust piling up?

.| 2) Are the terminals drained by the dust and/or oil?

3) Are there loosening or rattle at the terminals and/or
connectors?

4) Is the filter of the cooling device, etc. not drained?

5) Is the maintenance socket used for normal operation?

6) Are multiple plugs put into the maintenance socket?

1) Is the quality of the coolant, lubrication oil and
running oil appropriate?

1) Removal of chips ingide the machine
2) Cleaning of mist collector, air exhaust duct, ete.
3) Cleaning of control box, operating board and terminal

box

| 4) Cleaning of oil of the machine itself and around.




(2) Inspection and maintenance of automatic fire extinguishing systé_m

Adding to the daily inspection, automatic fire extinguishing systeméshou’ld' '
periodically inspected, and the parts and the system should be changhd during the
recommended period by the manufacturer of automatic fire extmgulshmg system.

| 1) Is the power lamp switched on? :

2) Is the emergency or alarm not report?éd?

3) Is the material for five extinguishing material within
the usable period? l

1 4) Is there any problem on fire extmgulshmg nozzle or

piping?
5) Is there any problem on the fire sensor"
6) Are the valves for fire extmgmshmg material and/or

[

pressurized gas open‘?

Execution of periodical 1nspection during the
recommended period should be asked to and done by the

manufacturer of automatic fire extinguishing system.

/| Execution of changing maintenance parts during the
| recommended period should be asked to and done by the

manufacturer of automatic fire extinguishing system.

Execution of changing fire extinguishing material during
the recommended period should be asked to and done by

the manufacturer of automatic fire extinguishing system.

Execution of changing fire extinguishing system during
the recommended period should be asked to and done by

the manufacturer of automatic fire extinguishing

system.

3. Function, structure and indication standard for the machine tool
3.1 Points to be concerned for fire protection design on the machine tool

Although many of the cause of fire on the machine tool come from inappropriate use
and/or trouble, the machine tool manufacturer is requested to take necessary
measures for fire protection not depending on the way of use by the users.

(1) Belection of the material to be used '

Non inflammable material should be used as far as possible for the material
composing the machine tool to prevent extension of fire to the machine tool when the
fire occurs.

Special care should be taken on the cover of bellows and the duct hose for mist
collector because there were the examples of the fire before.

6
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(2) Prevention of tracking fire phenomena _

To prevent tracking fire which happens when the dust pﬂes up on the terminal table
of electric harness, the terminal box and control box, ete. should be made as closed
structure (follow IP54 standard).

The necessity of cleaning inside of the machine should be descrlbed in the operation
manual letting the users to periodically clean inside of the terminal box and control

box, etc.

(3) Installation of interlock function for safety -

Interlock function which will stop the machine at the trouble shou]d be prepared and
recommended to use to the users to prevent the fire caused by continuing machining
even when the trouble happens at the machine tool. :

© Concrete examples can be shown as follows: “detecting tool breakage”, “detecting
spindle overload”, “detecting coolant flow rate” to detect trouble of the coolant, and

“detecting choking of the filter of the coolant’, etc.

(4) Securing the exhaust flow rate of the coolant

When using oil based coolant or when changing the coolant from water based to oil
based, it should be considered to allow changing the coolant pump to the one with
larger volume to secure appropriate exhaust volume for the larger viscosity of the

coolant.

(5) Installation of chip conveyor
Tt should be considered that the chip conveyor can be installed to rapidly convey the
chips out of the machine because the fire may occur by the heat caused by the chips

piling up in the machine.

(6) Installation of automatic fire extinguishing system
The interface should be prepared for the installation of automatic fire extinguishing

aystem.

(7) Securing the strength of the cover
The structure of the cover should be such that breakage or falling out of the cover

does not happen by the impact of ignition.

3.2 Detecting systems for various troubles
Although it is desirable to select and install appropriate support function (detecting

function) for machining as described below according to each application, it is
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recommended to grasp well the spemflcatlon of them of each machme tool
manufacturer and install them becausa there is the 11m11: as ﬂre prevention measurés.
(1) Automatic tool 1e11gth meaguring functmn

“explanation of function” ' o
.The function to automatically or semi-automatically me'as_uxfe the length of the tool at
* setting the tool. . . T

“effect: ef mstallatlon
To preven‘c everload by the increase of cuttlng depth due to mlstake on tool 1ength

measureme nt.

- “Limit on fire prevention action™
It cannot prevent hest and/or fire by overload if there are miistakes on the program,
cutting condition (cuttmg depth, feed dlstance and/or rotatlon speed) and/or lack of

_ exhaust Volume of coolant

(2) Tool breakage detecting function
“explanation of function” _
The function to automatically check if the tool used for machining is broken by adding

the order to execute tool breakage detection in the machining program.

“aeffect of installation”

It can continue automatic machining changing the tool to reserved one by detecting
breakage (detecting cutter breakage, breakage of small gize end mill, drill and/or
reamey for milling machine). _

When tapping is following drilling, detecting breakage of drilling will prevent
breakage_ef tapping tool and will prevent overload.

“Limit on fire prevention action”
There is a limit of the kinds of tools to be detected.

(3) Monitoring function of tool wear
“explanation of function” _
Function to adjust wear amount by measuring tool point and the function to adjust a

constant length by machining volume and machining time (turning machine).

“effect of installation”

To prevent overload at continuing machining by the tool with wear.




" “Limit on fire prevention action”
As it is normally the function to use for securing the machining aceirracy (to use in the
range not reaching increase of cutting resistance), it is rather rare to continue

- machining with the tool with wear.

(4) Bpindle and cutting load monitoﬁng function (load monitor)

“explanation of function™ 7

The function to monitor the load of spindle motor or servo mator i m machmmg, and
prevent overload by comparing the load with preset target values and automatically
change the feed speed when the load exceeds it. i

“effect of installation”

To machine smoothly and prevent overload.

“Limit on fire prevention action”
It cannot prevent heat and/or fire by the mistake of setting upper 1,1m1t value or lack

of exhaust volume of coolant even under the upper limit, ete.

(5) Tool life control function -
“explanation of function”
_ The function in which the tool life is registered to NC and when the tool reaches the
end of the life, either machining is continued changing it to the reserved tool or stop

machining with alarm if there is not reserved one.

“effect of installation”
To prevent continuing machining with overload condition when the tool reaches the

end of the life and is broken at the worst cage resulting in overload.

“Timit on fire prevention action”
It cannot prevent heat and/or fire by the overload due to the mistake of setting tool

life and/or chipping, ete.

(6) Monitoring function of exhaust pressure of coolant

“explanation of function”

The function to monitor the pressure of coolant in the piping by pressure sensor, etc.
during exhausting of coolant, and stop machining when the preseure is out of the
preset value.

In the international safety standard for the machine tool (IS023125, Machine tools-
Turning machines- Safety), it is defined that if the trouble as such is detected, it is
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necessary to stop machining, and detach the work from the tool if reé[uired.
“effect of installation”

It can detect troubles on motions of coolant supply equipment (coolant pump and
valve) and lack of coolant, etc.

“Limit on fire prevention action”
- It cannot confirm the condition if the coolant is normally exhaustednfrom the coolant
nozzle, and if the coolant is supphed to the target zone.

(7) Coolant flow rate monitoring function

“explanation of funetion”

The function to monitor the flow rate of the coolant and stop machining when the flow
rate does not reach the preset value.

In the international safety standard for the machine tool (IS023125, Machine tools-
Turning machines- Safety), it is defined that if the trouble as such is: detected, it is

necessary to stop machining, and detach the work from the tool if required.

“effect of ingtallation”

It can detect troubles on motions of coolant supply equipment (coolant pump) and lack
of coolant, etc. Also, it can monitor the choke of exhaust outlet, ete.

“Limit on fire prevention action”
It cannot confirm the condition if the coolant exhausted from the outlet is supplied to
the target zone, because it only monitors the flow of the coolant inside the piping.

(8) Coolant level monitoring function
“explanation of funection”
The function to monitor that the coolant level in the tank is over the defined value.
The function to prohibit machining when the level is below the defined value, or to

stop machining in the appropriate timing when the level falls down below the defined
value during machining.

“effect of installation”

It can stop machining by detecting beforehand the condition falling into machining
without exhaust of coolant due to lack of coolant.

Or, it can order the operator to supply the coolant.

“Limit on fire prevention action”
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It cannot confirm the condition if the coolant is supplied to the target machining zone,

because it only monitors if the volume of the coolant inside the tank is enough.

(9) Coolant filter choking detecting function
“explanation of function”
The function to detect choking of the filter at inlet or on the way of the piping for
coolant supply equipment (coolant pump) and to stop machining when it is choked over

the defined condition.

“effect of installation”
Tt can detect the condition beforehand that the coolant is not 1nhaled or not flowing in

by the choking of the filter, and urge cleaning of the filter to the operator.

“Limit on fire prevention action”
Tt can solve the problem of filter choking, but it cannot guarantee that the coolant is

surely supplied.

3.3 Installation of automatic fire extinguishing system

Installation.‘of automatic fire extinguishing system is the effective measurement for
fire prevention in the case of fire occurrence.
(1) Judgment criteria for installation of automatic fire extinguishing system

Tt is recommended to install the automatic fire extinguishing system when the
possibility of fire exists in such casge as to machine easily igniting metal (i.e., titan,
magnesium, etc.) or to use oil based coolant, ete.

Especially, it is necessary to install the automatic fire extinguishing system when the

operator cannot always monitor the condition like long period operation without the

operator, ete.

(2) Selection criteria for automatic fire extinguishing system

Appropriate sensor and/or fire extinguishing material may differ according to the
target object for fire extinguishing and the kinds of machine tool.

Selection of wrong kinds may fall in the trouble of not detecting fire occurrence and/ox
inability to extinguish fire, etc.

An appropriate kind should be selected according to the recommended condition by
the automatic fire extinguishing system manufacturer (kind of machine tool, material

of the work, kind of the coolant and/or volume of the machining room, ete.)

(3) Way of installation of automatic fire extinguishing system
The automatic fire extinguishing system should be located at an appropriate place

11
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based on the recommended condition by the manufactux'er
5 Spec1al attentmn should be paid to the location of the five detectmg sensor to correctly
detect occurrence of fire.
Inapproprlate location may lead to:the-co_n_‘ditibn that the system does not act as
* supposed- because of detectmg defect. _
Enough care “should be taken to wrong cennectmn because there may be difference in
‘the specification of interface aecordmg t_o_.the__manufacturer, and/or system.
The emitting nozzle of the fire extinguishing material should be located at the
‘recommended place by the fire extmgulehmg system manufacture because
‘ inapproprlate locatmn may lead to the danger of failure of fire extinguishing,
" 'When receiving the sngnai of fire occurrence, 1mn1ed1ate1y shut down the electrieity
and stop all motions of the machine tool to prevent-enlarging the damage.
The electric power for automatic fire extinguishing system should be supplied by the
separate system from the one for the machine tool, or by the primary power source of
~ the machine tool, because the power source is necessary for ﬁre extinguishing material
'_'eJectmn hazard (rotatmg) 1amp, and. s1ren ete. even, after the fire occurrence and

power supply for the machine tool is shut down.

(4) Preparation for the interface for the fire extinguishing system
It is necessary to prepare the interface enabling installation of the automatic fire
extinguishing system to the machine fool which may machine easily igniting metal (ie.,

titan, magnesium, ete.) or to use oil based coolant.

(6) The way of detecting the fire

An appropriate sensor for detecting the fire should be selected considering the work
material and/or the way of machining, because there are various type of fire detecting
sensors like heat detector, flame detector, smoke detector and infra-red ray detector,
ete. Wrong selection may fall in the danger that the system does not act as supposed
because of error in detection.

(6) The kind of fire extinguishing material .
Usually, “Bubble type fire extinguishing material” is uged for electro discharge
machine, and “Inert gas type fire extinguishing material” is used for other type of
machine tools.
However, it is necessary to consult with the fire extinguishing system manufacture,
because appropriate kind and volume of the fire extinguishing material should be \

selected according to the strueture of the machine tool and/or volume of the machining
room, ete,
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(7) Installation of mist collector and fire protection dumper
When installing the mist collector, it is necessary to install fire protectmn dumper,
and émergency stop of mist collector and motion of the fire protectwn dumper should
be so controlled as to be executed at the moment of fire detection.
(8) The items to be executed (confirmed) by the machine tool ma_nufécturer before the
shipment of the machine tool :
At shipping of the machine, stopping the eje¢tion function of the flre extinguishing
material (locking the cylinder) and shutting down the electric power should be

“executed to prevent unintended motion durmg the transportation. t

(9) The items to be executed (confirmed) at the delivery of the machine tool

- On delivery, starting test of the fire extinguishing system should b'(e executed, and
after the test, Stopping function of fire extinguishing material ejectibn should be
cancelled.

" It should be done with the users as witness and be confirmed by the user in written

form that the action is executed and finished.

3.4 Explanation and indication of the danger of fire occurrence and measurements for
fire protection

(1) Explanation and indication

It is necessary for the user to operate the machine tool in appropriate way to prevent
fire of the machine tool.

Followings are the efficient way to universally inform the danger of fire occurrence -
and the necessity of fire protection to the users from the machine tool manufacturer.

- the operation manual of the machine tool

- the label and the sticker attached to the machine tool

- gpecification and/or estimate of the machine tool

- pamphlet for fire protection

(2) Indication on the operation manual

The summary of the second chapter of this guide line “Standard for use of the
machine tool”, especially the items to be executed and the items not to be executed,
should be simply described in the operation manual.

There should be the items in the chapter for the safety in the operation manual, and
the content should be described with readable size and form of the letter.

Followings are the examples of the description. The content should be fully examined
by the machine tool manufacturer.

“the examples of the description on the operation manual”
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Items to be taken care for fire prevention;

- Do not execute the work causing sﬁark ejection such as smoking or welding near the
machine tool. : .

- Do not locate inflammable materials such as wood, paper, cloth aﬁd gas cylinder, etc.
near the machine tool. Do not put such materials into the machire tool and/or the
chip. '

- To use water based coolant is recommended

- When machining easily inflammable metal like magnesium, etc.,r it is recommended
to use exclusive or oil based coolant.

- When using oil based coolant, high ignition temperature coolant 'féhould be selected,
and sufficient amount of it should be supplied to the eutting poin:t.

- Do not operate machine without the operator when using oil based coolant. If it is
run without the operator by sufficient reason, the machine motion should be
monitored periodically and followed by action at emergency.

- Use an appropriate tool for the material of the work, and set suitable cﬁtting
condition. :

- Confirm the program motion not to intervene with the work or not to be overloaded.

- Confirm that the tool diameter, tool ejection length and the work are matching with
the program,

- Adjust the coolant nozzle so that the chips do not pile up in the machine.

- Periodically supply the coolant not to be in short.

~ Use the tools without breakage or unusual wear.

- When danger for fire occurrence appears, or when measures for fire prevention is
found not to be prepared adequately, immediately stop machining and contact the-
dealer or the machine tool manufaeturer,

*~ When changing the coolant from water based to oil based, communicate with the
machine tool manufacturer and add and/or change the necessary equipment.

- The terminal table and connector should be periodically checked because loose
connector and/or tracking phenomena may bring about spark and cause fire.

- When fire occurs at the machining with the operator, he or she should notify the fire
occurrence to the people around, and report it to the fire station at once.

- When fire occurs at the machining with the operator, he or she should try to
extinguish the fire at early stage by fire extinguisher or by manual operation of
automatic fire extinguishing system, judging the situation securing the safety of
oneself. -

- On the fire of metal, an appropriate way of fire extinguishing should be chosen
because water on the burning metal may cause explosion or enlarging the fire.

- Be careful for the case in which water is splashed to the electric harness with

broken shielding by fire, because electric leakage and/or short may happen, and may
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cause eleetric shock.
- Prepare the right fire extinguishing material of the fire extinguishing system
suitable for the electric fire and use it appropriately. :
- Danger in remodeling by the user of the machine tool
Do not remodel the machine tool by the user solely because the danger as follows for
example can be conceived when the machine tool is remodeled.
1) When harness material is changed and/or the unit is added or changed over
currency may happen and it may result in electric fire.
When using non flame resistant shielding material for harness, it may cause
extension of the fire. .
9) If the automatic fire extinguishing system is continuously used whlle detecting,
reporting and fire extinguishing functions are not effective, fire may not be
" extinguished when happened.
Also, if the machine cover of the system having automatic fire extmgulshmg system
using gas is taken out, or if the opening is made for the cover and/or the window of
the machining room, then ability qg:f fire extinguishing will decreaﬁe and fire cannot

be extinguished by losing airtight atmosphere of the machine room.

(3) Indication on the machine at noticeable point
The sticker and/or the labels relating to the fire should be attached to the location
where the operator can confirm, i.e., near the operation board of the machine tool,
ete. Followings are the examples.
The manufacturer should fully examine the contents.
- Keep out the fire from the machine.
- Take full care on the supply of the coolant, the troubles like inappropriate attaching,
breakage and/or wear of the tool, tangling and piling up of the chips, ete.
- When the fire occurs, it should be extinguished by an appropriate way, not splashing
water at random.
- “Do not splash water” should be indicated if the fire on metal is conceived.

(4) Specification and estimate of the machine tool
The specification and estimate paying attention to the following items should be
submitted except the case that it is definite that the machine tool user will use
water based coolant. |
- Estimate
Describe “use of o0il based coolant may result in high potential of danger of fire”.
Strongly recommend to install the automatic fire extinguishing system.
- Specification
Describe “use of oil based coolant may result in high potential of danger of fire”.
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Describe that if the aﬁtomat_ic fire extingui'shing system i;é not installed then other
fire extinguishing system substituting it should be p:_c'e‘pare:d.

(5) A pamphlet on fire protectlon :

JMTBA distributes the guideline summarized for the users based on the second
chapter “Standard for use of the machine tool” of this safety gu1delme to each
machine tool manufacturer. !

. The machine tool manufacturer will distribute the pamphlet to the machine tool
users and the dealers ete, at submlttmg the estimate and sper:lﬁcatlon or on
‘dehvery test run, etc and let them recogmze the content. ’ -

- 4, Actions after the fire occurrence

When the fire oceurs, it should be riotified by the user to the fire station, machine
tool manufacturer and the automatic fire extinguishing system manufacturer
notw1thstand1ng the sme of the damage and the user should take necessary actions
for investigating the cause. . : :

The machine tool manufacturer, the automatic flre extinguishing system
manufacturer and the user all together should cooperate to investigate the cause.

After that, fire protection measures based on this guideline should be rechecked
and necessary measures should be taken.

4.1 Sharing the information
(1) Reporting to the fire station of jurisdiction
Report to the fire station of jurisdiction and obey the order.

(2) Preservation of the fire spot
Do not touch the machine tool until the cause is made clear.

Such action as taking the pictures of the spot, etc. should be taken to investigate
the cause. '

Clear pictures should be taken to judge the situation.

(3) Reporting to the machine tool manufacturer

Condition of fire occurrence and damage should be reported to the machine tool
manufacturer.

(4) Reporting to the automatic fire extinguishing system manufacturer
Condition of fire cccurrence and damage should be reported to the automatic fire
extinguishing manufacturer and the user should ask the manufacturer to repair the
fire extinguishing system.
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4.2 Investigation of the cause of fire oceurrence

Following items should be investigated to find out the cause of fire.

1) The place of fire occurrence (the work and the tool, the jig and t];ie tool, inside of the
machmmg room, the coolant tank, piping of lubrication oil, rotary joint, the
- primary electric power supply, each motor and power supplylng harness auxiliary
‘equipment, etc.)
© 2) time of occurrence and existence of the operator
" 3) damage condition (sole machine tool, extended fire, ete.)
4) content of machining (work profile, material, etc.)
5) machining condition {program, splashing of coolant, ete.)
6) the tool used (appropriateness of selection, tool point condition, etc.)
7 piling up condition of the chips
8) operating condition of the machine tool (each unit like conveyor and/or mist
collector, ete. is working or not)

9) machmlng condition before accurtence of the fire ,
" 10) the kind and condition of the coolant (oil based or water based mist coolant,
volume of the coolant, etc.)
11) activated condition of the automatic fire extinguishing system (sensor, exhaust of
fire extinguishing material, etc.) and success or failure on extinguishing the fire
12) nozzle position of fire extinguishing material
13) Are there any problems on operation (setting, ete.)?
14) Are there any problems in the program?
15) Are there any problems on management (coolaﬁt, tool, operating condition,
maintenance, etc.)?
16) Are there any problems on machine tool construction?

17) Are there any problems on function (motion of the conveyor)?

“Reference” Examples of fire occurrence
Fxample 1: Fire by the tool breakage
The tool point was broken during the operation without the operator. Oil based
coolant ignited because of the temperature rige at cutting point by the fact that tool

breakage detecting function was not installed and machine was overloaded.

Example 2: fire by program mistake
The tool holder intervened with the work by program mistake at the operation
without the operator. Oil based coolant ignited because of the heat by rubbing of the
holder with the work.
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Example 3: fire by piling up of the chips
Large amount of the chips was piled up on the work because the bChlpS were not.

removed for long period of operation, :
0Oil based coolant ignited because of the temperature rise at cuttfﬁg p.'oint by the

fact that enough amount of the coolant was not supplied to the cuf;ting point.
. ¥
Bxample 4: fire by tangling of the chips ;
Temperature at cutting point rose because enough coolant was not supplied to the
cutting point by the fact that the chips tangled at an operation without the operator.

0il based coolant ignited because of high temperature of the chiﬁs.

Example 5 fire by machining with overloaded condition .
0il based coolant ignited by the high temperature chips because the machine was

operated under the severe machining condition with deep cuttmg and high feed
speed. ’

Example 6: fire by operation mistake
The temperature of the chips become high because machining was executed
without switching on the coolant supply button.

Oil based coolant attached to the chips with oil ingide the machine ignited by the
splashed chips.

Example 7: fire by inefficient check
The machine was operated for long period without the operator and enough coolant
volume because of neglecting check of left volume of the coolant. Fire occurred by the
heat because enough volume of the coolant was not supplied.

Example 8: fire by inefficient maintenance
The machine, in which the automatic fire extinguishing system had been activated
beforehand, was continued to operate without refilling the fire extinguishing

material.

At the time the fire occurred again, the automatic fire extinguishing system did not
work enlarging the damage.

Hxample 9: fire by the use of old program
Machining was executed with the former program not editing it although the tool

was changed. Oil based coolant ignited because of the heat made by inappropriate .
machining condition and intervention of the tool, etc.
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Example 10: fire by confirmation mistake of design change of the work
The machining was executed without changing the machining program although
there was a design change at the work. _
Oil based coolant ignited by too deep cutting and intervention of the tool, ete.

This paper is made as a guideline and does not prove the safety as a result.
We ask that the reader of the paper should judge how to use 11; by checking and
reviewing the information of other sources.

JMTBA will never share the responsibility of any damage caused by the use of this
paper. :
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micro patterns by the current denSIty ih the electrolyte Jet Higher current density

results in a mirror-like surface, while lower current density causes sngnlficantly rough and
" complicated structures which are difficult to obtain with other machining processes.
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SURFACE GRINDING MACHINE
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