NC TILTING ROTARY TABLE

INSTRUCTION MANUAL

Model TT120AEEQ2

IMPORTANT

Please read and understand DANGER / WARNING
items in this manual before operating your
NC Rotary Table.

Please keep this manual by your side for
answers to any questions you may have and
to check.

KITAGAWA IRON WORKS CO., LTD.



You selected KITAGAWA brand NC tilting rotary table because it has the feature and benefits
Al'l of its specialized features and their operations are described in this manual Make sure

that vou are completely familiar with all its fertures of the table

Preface
SAFETY ALERT SYMBOLS

These are the industry “Safety Alert Symbol™. Their symbols are used to call your attention
to items or operations that could be dangerous to vou or other persons using this eauipment

Please read these messages and follow these instructions carefully

Warning terminology

Indicates an imminently hazardous situation which will
A DLNGER

result in death or serious injury if proper safety procedures

and instructions are not adhered to

Indicates a potentially hazardous situation which could
ARG

result in death or serious injury if proper safety

procedures and instructions are not adhered to

Indicates a potentially hazardous situation which may result
AcruTion

in minor or moderate injury if proper safety procedures and

instructions are not adhered to

Instructions for table performance and avoiding errors or mistakes
[MPORTANT
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Please

We cannot assume responsibility for damage or accidents caused by misuse of the NC Rotary

For Safety Operation

read this manual and follow instructions careful ly

indexing tables. through non-comeliance with the safety instructions

‘A DANGER

"
\.

Turn off the main power of the machine prior to maint—
enance. check. or repair of the unit. Failure to do so
may cause severe injury and/cr accident

HEm Cj;?

r_ — ON

rE#T“{H OFF

There is danger in which fingers or clothes may be caught in the table.




“;‘VVAF?NIFQG “;kVVAF?NIFwG

L) L)
)f Secure clamp bolts to correct toraue. };\ Never apply excessive cutting force.

There is a danger of scattering There is danger in which

the work because the table overturns. NC rotary table damages

and work scatters.
Tighten to correct toraue.

Hex.bolt sizes Tight.tra. (N-m)
M10 33.8
M12 58.9
M16 146 .3
MZ20 294 .3

When rotation the table . ensure
hand is out of the space of t]
area.

your K\Y Do not attempt to modify the NC
'ting }? rotary indexing table.

There is a danger in which fingers may be caught in rotary member. There is danger in which

NC rotary table damages
and work scatters.

. When Iifting the NC rotary table,
“ use eve bolts and wire ropes.

(See page 9.)

hand out of rotating area.

When rotating the table,ensure vour ‘&

There is a danger in which fingers may be caught in rotary member

Wire rope

. . Eve bolt
There is a danger of falling.




““ WARNING

“;‘ CAUTITON

)' Maintain adequate clearance between the unit and any
part of the machine

Danger of scattering
because of work damage. Interference and extreme bending

There 1s the possibility of electric shock 1f the cable is damaged.

of cable and hose shoud be avoided.

}’ When machining a long or heavy workpiece,support with
a tailstoke or steady rest.
(See pase 7.)

Danger of scattering

If work is lengthily
Workpiece

protruded or heavy
Tailstock

Steady rest

L)
}? Clamp the table before mounting or removing the work.

Danger because not

only machining accuracy
drops but also NC rotary
table damages or work

scatters.

}? Don't apply a shock to each component of NC rotary
table.

Danger because NC
rotary table damages

and air work scatters




Specifications

," Coat solution packing on the cover
ing face.

Danger by work scattering <> a2

because NC rotary table will
result in misoperation by

permeation of coolant,etc.

J}‘ Replace lubricating oil every 6
months(see page 9).

oIl fillers
"o Supply air thro
,’><A\r,f\\ture,M\
+Drain catch. (S

NO Type TT120
1| Table diameter mm D125
2| Table height in horizontal mm 220
3| Center hight in vertical mm 150
4| Total heisght mm 265
5| Center hole diameter mm ®50
5| Through hole diameter mm »37
6 Clamping force (Rotary axis) N-m(kgf-m) 120012.2)
[Air pressure
(5. 1kegf/cm?) ] (Tilting axisyN-m(kgf-m) 200(20.4)
/| Allowable work diameter mm D125
8| Allowable mass |(In horizontal) k8 35
of work
(In tilting) K8 20
9 é%égy?g\e work Kg-meikgf-cm sec?) 0.06(0.6)
10| Total redaction |(Rotary axis) 1/90
ratio
(Tilting axis) 1/180
11| Maximum (Rotary axis) min' 22.2
rotation speed
(MOTOR 2000min " )ITilting axis) min' 111
12| Mass of rotary table K8 About 100

Apply air purge inside the motor case

and be sure to provide dry air

Ddrain catch (AMG
Regulator

The above list shows the values In standard specifications
[MPORTANT ) ) )
Please refer to the outside view for details

Be sure to observe the allowable work inertia even if
AcruTion

mass of the work is within the allowable value

There is a possibility to need the tailstock by mass
Acrution

of the workshape.cutting conditionetc

For conditions for using the table.refer to tha above
Acrution

specifications and caution items. Set each cutting

condition so as not to exceed the allowable value



= Accuracy Standerd
(Unit:mm)
[nspection items Allowable value
1 | Run out of center hole 0.010
Run out of upper face during
2 g?b\e E%tat\on{ - 0.015
ralghtness of upper face
3 | of tablelcenter Iow) Total length 0.010
Parallelism of upper face of table and
4 | reference plane (b11ting axis direction) Total length 0.020
Parallelism of upper face on table and
5 | center line of guide block (tilting angle 90') | Total length 0.020
Parallelism of tilting axis
6 | 3nd reference plane Total length 0.020
7 | Index accuracy | Rotary axis Accunulation 30sec
Tilting axis Accumulation 60sec
8 | Repeatability 4sec
1 2 3
— 3
T
| |
| | 1
4 5

/.8 Index accuracy 1s measured with the optical device.

Tilting axis coordinate system value

<SS
I A
D
Lot
£
. <L
- F
0
,8,

Preparation

Unpack the unit and remove the packing material
4-1 Installation
1) When Iifting the unit. securely screw in the eye bolts provided. Use wire loop which

provided sufficient strength to Iift the unit

ay)

Clean the unit throughly with an adeauate clean agent. When installing the unit on
the machine table. make sure there is no foreign material nor damage such as nicks

and burrs on the mounting faces. Use an ail stone for correction if necessary

W

Locate and set the unit at the most suitable location for the operation

The guide blocks will fit into the slotted groove on the machine

If there is any clearance between the guide block and the T-slot. place the unit against
one side of the T-slot to eliminate the gap

4) Firmly clamp down the unit to the machine with the furnished clamping fixtures

When mounting the NC rotary table to the machin tool.check the

A VARNING

mounting space Especially.take care so that the NC rotary table.

cable and air hose will not interfere with the splash guideATC
device.spindle head.etc.. of the machine tool when moving the machine

tool table or spindle head.etc

Don't damage the cable by applying unreasonable stress. placing

AVARNING

a heavy thing or pinching it. If dameged. there is a danger of

electric shock

Effectively use mounting seats and tighten clamping bolts at

AVARNING

the specified toroue. (See page 2.)

4—=2 Lubrication
Lubricant has been already filled in the NC rotary table body before shipping. Check the
lubricant is filled to the center line of the gauge before operating the machine

(See Fig.1.)

Replace all lubricant with new one every 6 months. Completelly

AcruTion

drain before replacing the ail when filling the oil.wire the

oil filler so that chips and foreign matter are not entered into
the tank. If the chips or foreign matter are entered.the important
part such as bearings.etc.. are seized or machining accuracy drops

Use recommended oil in the following table



Recommended Lubricant(Viscosity grade 150 VYG632) 4 Clamp — Unclamp caution

Maker Ol Name Maker Ol Name AcruTion Rotate the table and move the tilting axis with the chuck
unclamped. After positioning machine the work with the
Mobi | vactra O1 1 No.1| Cosmo Dainaway 37 chuck clumped. Take care because the worm wheel will be
damaged by misuse.
Q&?nga?1$n Uniway 32 [demitsu Dafunimultiway 32MT
ACAUT LON Avoid the machining more than the clamping force shown in
h ifi i le. Th | i h
JOMO SIidus HS32 Shel | Shel Itong 0 532 Lo speclpicorion tebles The clamned part s worn and the
Esso Unipower MP32 Completely escape pressure when the unit is unclamped. If
ACAUT LON remained. the worm gear and clamper will be seized and
damaged. therefore. take care of back pressure
Reaquired OCil Tilting axis body: 0.4 liter
Rotary axis body : 0.4 liter 50 Clamp - Unclamp check
% Dafunimultiway 32MT has already been filled before shipping The set up pressures of the switches for pneumatic systems are as fol lows:
Clamp Signal (SP1. 3) — 0.25 MPa (2 SoSkef.cm?)
Unclamp Signal (SP2.4) —— 0.055MPa (0.56kef.cm?)

A—33 Alr pressure supply for clamp

) ) ) ) ) ) ; G6) In the case of air pressure specification.the solenoid valves are incorporated
1) Supply air through air combination(air filtermist separator.resulatori+drain catch

The piping is as follows with the standard specification Take care when the

(See page 6) electric wires are routed
2) Connect the air pressure hose to the connection(Rc 1/8)shown in Fig.l Solenoid ON Unc | amp
3) Use the air pressure at the range of 0.5~0.6MPa(5.1~6.1kef/cm?). Solenoid OFF Clamp
(In solenoid ON = Unclamp of use) I
Air pressure supply port RC1/8 I (In solenoid ON - Clamp of use)
or Air pressure supply port RC1/8
(In solenoid ON - Clamp of use) I //;,4115// or
Silencer = é%?eigésho‘d ON = Unlamp of use) 903
1 Clamp Ditection
(In solenoid ON = Unclamp of use) SP4 Solenoid Valve
iropr r | r
Motor case of tilting axis Hrpressy gpsupp port RCVO Solenoid Valve Unclamp Ditecrtion
(In using solenoid ON - Clamp use)
) Silencer
(In solenoid ON - Clamp of use) —f
Air pressure supply port RC1/8 Lub. oil supply port =
or (rotary axis)Rc3/8B ) \
(In solenoid ON - Unlamp of use) 1 Motor case of rotary axis
Silencer | - -~ J
Lub.oi | suplly port T &
(tilting axis)Rcl/2 — ﬁ§
© w i SP?
- Unclamp Ditection
, s
Lub oil drain port ‘ | SP1 CJ —
(rotary axis)Rc3/8 071 gauge (rotary axis) ] Clamp Ditection ik
0il sauge (tilting axis) | Crease supply port
) ) ra Tilting axis motor case Rotary axis motor case
Lub. oil drain port -
(tilting axis)Rc3/8 hd id y
[
Uy ‘ Fig 2

-10- -11-



A4—24 Trial run. accuracy check

1) Perform the trial run under no load in which no work is mounted on the table

2) Check there is no noise and vibration during the operation of axis LOW

HIGH. FORWARD and REVERSE. Perform the running-in of rotary axis by two slowly
increase the forward and reverse directions at 1 rpm at first. After that.slowly
increase the speed in high speed

Perform the running-in of the tilting axis by two strokes at the feed of 1

RPM. paying attention so as not to enter in the over travel area and slowly

increase the speed

3) During the above operation. check there are the working sound and exhaust sound

form the solenoid valves and silencer incorporated in the NC table

(In air clamp of use)

4) Check accuracy. referring to the inspection result table and the accuracy standard

4

1)

]

w

N

—5 Setting
hine

in the manual

f /RN and shift value to

0
mac datum

After checking the above operationwhen there is no alarm reture each axis to machine

datumfor the ZRN of each axis. the axis rotates at high speed in the fixed direction and

decelerates with the sensor (proximity switch) of the incorporated ZRN decelerating dog

before stopping by receiving the standard signal of motor detector

The tilting axis datum (0°) is where the table face is horizontal and +90°where the

table face is vertical. The standard ZRN direction of tilting axis is set from - (minus)

direction to O

The ZRN direction of rotary table is right

Individually perform ZRN for the tilting axis and the rotary table to find the angle
difference between the actual stopping position and the machine datum. To compensate
this angle difference. set the parameter value of datum shift volume of control unit
If the compensating value exceeds the setting range. it is necessary to adjust the

ZRN deceleration dog position (See item 6-3)

A4—6 Work mounting

Securely mount the work for a high accuracy machining

[f the work is not securely mounted. not only accuracy is
A VARNING
wrong but also the machine and tool are damaged. In the
worst case. it will result in serious injury
A CAUTTON Avoid mounting a workpiece which has poor flatness or

perpendicularity directly to a table face This may strain
the table and prevent smooth rotation which may result in
very poor indexing accuracy. Shimming may be reauired to

prevent this problem

A CAUTION Clamp the work in eauipartition on the rotary table as much

as possible

4—7 Air pursge

A VARNING

Accarding to the circumstance of use. the dew may be occurred in the motor case

Air is exhausted from the portion of the air exhaust so that it causes the obstacle of electric
parts or each part

The air purge is perfaormed by air branched inside of NC table that uses air for clamp

Be sure to use the clean air (passing through air filter. mist separator. regulator and drain catch)
passing through the filter. If the air contains water content (moisture). oil content. etc.

it is entered in the motor case. thus causing in equipment damage. The air inside of motor case is
exhausted from the air exhaust port

[n case that the portion of the air closed. motor case or motor etc. may be damaged so that the dew
cannot be exhausted and that air pressure is kept in the motor case. Therefore. the portion of exhaust

should not be closed

When exhausting, though exhaust sound occurs. there is no trouble

= Daily Inspection

Inspect the following items before starting the machine
1. Check the fixing condition of the NC rotary table(including jig)

2. Check the electic connection cables and houses are not damaged

and also check the air pressure pressure

3. Check each 7RN operation. index operation and position



= FEach Component and Maintenance. AdJjustment

This chapter explains the structure and maintenance. adjustment about worm 8gear.
spur gear drive mechanism. /RN device tilting axis emergency stop device and

motor case.

©o—1 Backlash adjustment of worm gear

The worm and worm wheel are made of the special material and accurately machined.
Though the backlash of the worm gear has already been adequately adjusted before
shipping. it may be necessary to adjust it after using for a long period of time
The adeauate values of backlash are as follows. These values were measured when
the machine is cooled. Thus. values are measured after interrupting for a long
period of time. Conseauently. when operating the machine for a long period of
time. the backlash values become smaller than the following table due to thermal

expansion.

ACAUT 1TON [f backlash is too small. the worm gear will be seized.

Adeguate backlash

Circular arc length at peripheral table positiontum)| Angle(sec )

Rotary axis 172~29 38~90

TIIEINg axis A~/ 10~20

When adjusting the backlash. measure the current backlash with the following

method before adjusting it.



5—1—1 Backlash measuring method of rotary axis
worm gear (See Fig.3)

1) Tighten a block at the tap on outer side of the table surface and set dial gauge on the
side face of the block

2) Insert a flat or round steel bar into the table through a tapped hole on the table surface

Turn the table slowly. release vyour hands when the tooth of the worm wheel makes contact
with with the worm shaft. and read the value on the dial gauge. Then. rotate the table

in the opposite direction. in the same way as stated above. until the tooth of the worm
wheel makes contact with the worm shaft and read the dial gauge. The difference of these
measurements is the amount of backlash

The above measurements should be conducted at eight different points by rotating the table
45 degrees at a time Compare the readings with the correct amount of backlash shown above

w

If the reading is out of the range specified. take the following procedures to adjust the

backlash so that the minimum reading is within the correct range specified above

6—1—2 Backlash measuring method of tilting axis
worm gear
1) Set the dial gauge around the outer periphery on the table surface
2) After turning the tilting body at about 10kg in the minus direction. loosen force and
read the value of dial 2auge with the body maintained at the force of 2~3kg In the
same direction. Similarly turn the body in the reverse direction and read the value of

dial gauge. This difference of measuring values is the backlash. (See Fig4.)

6—1—3 Backlash adJjusting method of rotary axis
worm gear (Fig.D)

1) Drain the lubrication oil from the drain port

2) Remove the cover (1)

3) The Lock nut (@) and the bearing case (3) is set up with M42xP1.5 thread
When you loosen these parts. vou lock the bearing case (3) by using the bar
(You can lock 1t by plugging in the hole of @5-8)

4) The degree of backlash becomes to be small by the direction of
clockwise

5) Confirm the degree of backlash after setting up the bearing case (3 and
tishtening the lock nut (@) tishtly

Th icth of i ’ i hol -8 i .
[MPORTANT e picth of bearing case’'s outside hole @5-8 is 45 degrees

The bearing case is turned for 45 degrees moving. backlush

beaomes to be 0.006mm smaller

Don't adjust the backlash once Slowly
ACAUTION ’

and carefully adjust it

Bearing case

A

L[T

Section A—A@ ?I

Lock nut
1 3

Cover Bearing case

Fig 5



6—1—4 Backlash adJjusting method of tilting axis
worm gear(Fig.6)

1) Remove the work. jig. etc.on the table before adjusting and level the table

2) Don't have to drain lubricating oil from the drain port

3) Remove the cover (D

4) The bearing case (4) is fixed on the hexagon socket head cap screws Q) and the adjusting
screws (3)

5) Sliehtly loosen four pieces of hexagon socket head cap screws ()

6) Backlash becomes smaller by forwarding Bearing case (4). when 8 pieces of the adjusting
screws (3) are loosen equally and 4 pieces of the Hexagon socket head cap screw (2) are
tighten

kKlash . I i h
IMPORTANT Backlash becomes to be 0.01mm smaller by turning the
adjusting screws through 90° the spacer (3 in CCw

ACA UTTON Don't adjust the backlash once.

Slowly and carefully adjust it

After adjusting. reassemble the worm gear by the reverse procedure of the aboveand securely

tighten the bolts. After reassembling. measure the backlash again at the outer periphery of

the table and at the same position. Check that the backlash is proper

When the cover is re-installed. be carefull not to damage the O-ring
AcruTion @ o

The damaged C-ring &) may allow the cutting water to enter the motor case

<:::>Adjust\ng SCrew

_ _ _ B 1) Cover

> ) Hexagon socket

— head cap screw
1§

5 )0-ring

Drain port
Bearing case

Fig 6

6—2 Backlash adjustment of spur gear

6—2—1 Backlash adjusting method of rotary axis

drive spu

The backlash between spur gears of Z1

r gear(Fig.7-1.7-2)

and 72 is adjusted by touching the hex head

bolt (D) for stopper to the side face of the servo mator and by varying

the distance between axes after adjusting the motor position

1) When you adjust the bac

klash. it is necessary to keep tilting axis in the

horizontal position (0 degree)

w N

Remove the motor case()

I

Drain the lubricaation oil from the drain port

Slighrly loosen four set screws (2) whitch fix the servo motor.(When there is

flange on the servo-motor's back. loosen 4 set screws () for setting up

the flange Notice: don't loosen the set screws (2) for being set up the motor

5) Tune the hex. socket head cap screw (1) for stopper to left. return it and lower the

servo motor until the backlash becomes nearly zero(0)

D

the proper backlash is 0.02~0.04mm. When turning the hex. head bolt (1) 10°(1/36-turn)

to right. the backlash of 0.02mm can be obtained At this time. check the

motor travel with the d

~

motor's stopper

ial gauge touched to the seavo motor side

Fasten the 4 set screws (@) with putting the motor on the hexagon bolt for

Notice: In case(Fig.7-2). loosen the set screws (@) in the stead of the 4 set screws (@)

o

occurs

O-ring @ @M

After adjusting. rotate the motor from slow speed to high speed to cheak no noise

When remounting the motor. be sure to carefully set O-ring 3)

AcruTion Fig7o

When vou set uep the flange. don't forget to set the

Make sure to put the liauid gasket on the thread part of set
screws (2) and tighten them firmly

Hex. head bolt
for stopper

E Motor

Set screw

Flange

Motor case 7
\\\\\\\\\\\\Yi:::::> ZZ 2
|

O-ring

= Set screw
12

\motor

O-ring Set screw

Fig 7-2



68—2—2 Backlash adjusting method of tilting axis
drive spur gear (Fig . 8-1.8-2)

1) Drain the lubrication oil from the drain port

2) Remove the motor case (1)

3) Touch the hex. socket head cap screw (2) for stopper to side face of servo motor
In case of Fig 8-2(with flange), touch the hex. socket to the face of flange

4) Slishtly loosen four bolts 3 whitch fix the servo motor
When there ifs another flange on the motor loosen the 4 bolts 3) lightly

5) Tune the hex. socket head cap screw (@) for stopper to left. return it and lower the
servo motor until the backlash becomes nearly zero(0)

6) the proper backlash is 0.02~0.04mm. When turning the bolt 10°(1/36-turn)to risht.
the backlash of 0.02mm can be obtained. At this time. check the motor travel with
the dial gauge touched to the seavo motor side
When there is flange. confirm the stroke-degree of flange with putting the dial-gage
on flange's face-side

7) Securely tishten bolt (3)

8) After adjusting. rotate the motoer from slow speed to high speed to cheak no noise

occurs.

ACAUT LON When remounting the motor. be sure to carefully set O-ring @)

Fig8-2 : When you set up the flange. be sure to careful ly set

the O-ring @

Bolt O-ring <::>Ofr\mg Bolt

= [ = \\\\\\\‘III'
_ —
* ? B o 7 B = O-ring
&= &=
Flange

Hex. socket head cap Bolt 2
screw for stopper

Motor case

Hex. socket head cap
screw for stopper

Fig 8-1 Fig 8-2

6—3 ZRN device
5—3—1 ZRN device on table (Fig. 9)

The ZRN device rotates clockwise (CW) on the standard specification. The ZRN deceleration
dog is mounted in the table and it can be mounted on the optional position of outer
periphery When changing the ZRN position or ZRN rotary direction counterclockwise

the dog position can be changed by the following procedure

Drain the lubricating oil from the drain port

2) Remove the cover (D)

3) Loosen the set screws (3 which fix the dog @)

4) shift the dog to the proper position

5) After adjusting the position. securely tighten the set screws

ACAUT [ON When setting the cover (1) again after adjusting the dog position

be sure to evenly coat seal agent on the cover (1). (The seal agant
1216 made by Three Bond Co.. has already been coated on the cover (D

before shipping. )

The proximity switch is provided as the sensor for detecting the dog The gap between
the dog and the switch is set to about 0.75mm. (The thread pitch for mounting the
proximity switch is Imm.) The proximity switch is eauipped with the lamp

Since the lamp goes out when the dog is detected. use it when the dog is adjusted

Cover

Proximity SW

—

[ '3 1

=T Q
a ’
A
S,

a Set screw

Fig 9

,20,



6—3—2 Tilting axis ZRN device (Fig 10) 65—5 Motor case

1) This is the proximity switch and the dog in the motor case Remove the motor case with the fallowing menu
2) The horizontal table face is the datum as the standard specification. The dog A (1) of (See Fig. 11)
Fig.10 is detected with the proximity switch A @) 1) Remove the motor's case and the cover (@) in the first place. and remove the electric line
3) When vou change the vertical mechanical-zero position from horizontal one from terminal. In second place. remove cannon-conector for the electric lines of sarvo motor
(standard spec).lt is necessary to replace the dog (1) on the ¥ position 2) When vou remove the motor case. there is the 1 bolt in it which is set up
from motor case inside
c—4 The eaquipment for stopping the over-travel 3) Pull out nylon tube from the tube-connection.

(Fiz10) 4) Remove the motor case (1) from table's body slowly

The dog for emergency stop of stroke limit of tilting axis and proximity
switch are inside the motor case
2

The dog B (3) of Fig.10 located on the stroke |imit on the horizontal table
face position is detected with the proximity switch B (@) Tube-connection Ny lon-tube Cover
3

The dog C (5 located on the stroke limit on the vertical table face position

is detected with the proximity switch C &) o
4

The angle of 20° is provided until the emergency stop is applied from the horizontal and

vertical positions of table face. Provide the soft limit by the work shape. etc.

Dog C Dog B
(detection for <::::> (::::) (detection for
vertical over-travel) horizontal over-travel)

Proximity switch B 4
for horizontal over-travel
# Position of dog for vertical

mechanical-zero position

/////ji:::) Motor case

«/

Motor for rotary axis

socket head Hex. socket head
cap screw

. Ccap screw

Fig 11

6 Proximity switch C
for vertical over-travel

I Storasge

When storing the NC rotary table after removing it from the

machine tool. place it on the stable wooden base for maintaining

AcCruTION
accuracy after removing chips or coolant. etc. Coat the table with

P ¢ _— rust preventionoil and case or lap it with the wooden cover or viny
roximity sSwitc
<:::>Zero offset Dog A

(Zero

r offset ) cover. etc. when using the wooden base and box. avoid the green wood
Since the green wood is not chemically neutral. use the wood

Fig 10 moistened with paraffin

o -22-



= Reference Material

8—1 Conversion of peripheral length and angle

IMPORTANT When understanding “How long at periphery is accumulation

index accuracy 30 seconds?” or "How angle is the accumulation
pitch error 0.057". use the following formula form the

relationship between the angle and the periphery length

D:-Work diameter (mm)

a:Angle(sec)
L :Periphery length(mm) i‘lg@}

»
L - (1)
7T XD 360 (degree ) x60(min)x60(sec)
From( 1)
360XB0x00XL 4. 125%|_x10° ;
o = ———/—————— oo (2)
7 XD D
or
SREat = 2.424%10° x@xD = cmmmmmm--o- (3)
360X00x60

(Example)
When the work diameter is regared as 100mm. the following is formulated by
‘Accumulation accuracy of 30 sec. is indicated with periphery length.” and

formula (3)

L = 2.424x30x100x10°% = 0.007272mm = 7.3 um
Consequently. the periphery length is about 0.00/3mm or /.3um.
The following is formulated by “Acculation pitch error is indicated with angle

of 0.05" and formula (2).

4.125x0.05x10°
a = 00 =206 .2b5secC

Therefore. the angle is 206 seconds or 3 minutes and 26 seconds. As shown above.

the periphery length and angle are converted by formulas of (2) and (3).
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S—2 Coordinate calculation of table center
for tilting angle

The calculation which finds the table center coordinate when tilted &°is shown as follows

For values of E and F. use values entered in the inspection table

F Table center
X=Fcos@—Esingd—F ==

/S =FEcosfd+Fsind—E

L N -
(Example) o
v _ T _ + X
In case of E=/0.F=0:
X=—70siné& &//

/=70c0s8-7/0 Tilting center

8—3 Work interference area
Since the following shows the standard specifications. take care in the case of special

specifications. The interference with the clamper is not considered.
Tilting range may be reduced due to fit the Jig or Chuck onto Face plate
(Refer to the back of the Instruction Manual drawing and the outside view.)

Set a soft Iimit by the parameter to prevent interference at the customer
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