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History of Revision

Date | Page Contents
Mar.3 . . . L.
1986 All |Revision for the entire Sixth Edition

@

@

Major revised points are as follows:

The tilting shaft over-travel detecting mechanism
is transfered from the tailslock side to the tilting
axis CNC 250 side.

The driving system for tilting axis brake is changed
from pneumatic system to hydraulic system with

solenoid valves equipped normally.

The machine zero position for tilting shaft is
changed to "OVERHEAD POSITION OF WORK PLECE".
Thereby,the displacement range of tilting axis
become -110°~ +110°.

The rotating axis zero-point return mechanism is
transfered from the tilting axis CNC 250 side table
(af right end viewing from the front) to the
tailstock side table (left end).

Rotating axis solenoid valve clamp/unclamp signal
wire is led through backside of the quadruple table
to the tailstock side.

Rotating & tilting axes clamp solenocid valves and
work change manual valve are summerized into a

normally equipped block.

Another special accessories are also described.

That's all for the Seventh Edition
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History of revision

Date Page Contents
Jun. 27 Pressure switch is changed as follows:
1998 Form JPB1 & JPB2, SANYO make (Mfg. No. #1000
~ to #1024)
To HW1-3T1-02, TOYOOKI make (Mfg. NO. #1025
and larger)
Oct. 1, | 40 to 42 History of revision of rotating axis "for clamping
1990 mechanism is added because rotating axis brake
mechanism is revised.
7 to 10 General mechanical diagrams are changed because
A of above revision
19 to 20 Hydraulic clamping pressure and location of air
vent hole are changed.
41-2 " Rotating axis clamping mechanism is changed.
38 Tilting axis rotary joint is modified to 5-port
type.
35 to 36 Arrangement of tilting axis overtravel detection

mechanism is changed.

Air blowing function is added to mechanism of
work changer, so that rotating table center height
changes as follows:

From 215 mm (Mfg. No. #100 to #1024)

To 235 mm (Mfg. No. #1049 and larger)
For details, reference should be made to external
view attached to each CNC table.

Internal taper of work changer is changed from
fixed type to selectable type, and 4" scroll chucks
(4 pcs.) are excluded from standard accessories.’
Therefore, attachments are summarized again in
Appendix.

That's all for Eighth Edition KE*
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Preface
Thank you much for purchase of NIKKEN CNC Circular

Table.

NIKKEN CNC Circular Table is designed and manufactured
on the basis of our spirit of "every-day research", which
words are the origin of our company name, and customers'

intention is incorporated in the design to a maximum practi-

cal extent. We are sure that this Table will satisfy

you for its high performance, high quality and easy opera-

tion.

NIKKEN CNC Circular Table_withstands long-term and
full operation. In order to ensure its proper handling
and full utility for the intended purpose, please read the

instruction manuals attached hereto.

We appreciate our connection with you through NIKKEN
CNC Circular Table and wish to enroll you in our customer
list for future service activities. Please fill and

mail the attached post card to us.

Please keep "Inspection Table", "Common Instruction

Manual" and "Individual Instruction Manual" in your file.




Various types (including attachments) other than the
standard 5AX-4MT-120 and 5AX-2MT-200 are also available on
your request. As for the single-purposed controller
enabling all the circular table works with only one M-
signal, please consult us freely since we have many exper-

iences and gave actual results.

Work clamp/unclamp
manual valve

Hydraulic
r~wer chuck 4"

~— .
N _ -
= This fiqure shows the S5AX-4MT-120

equipped with hydraulic power
. chuck 4" enabling clamping/unclamp-—
Fig. 1 “ing of work individually.

If there should happen any trouble on the circular
table, please advise us of all letters engraved on its name

plate.
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2.

Characteristics of NIKKEN CNC Circular Table

NIKKEN CNC Circular Table has the following substantial

characteritics:

Prevention of gear wear and maintenance of precision of

indexing

The important and central
part of the table is a
worm gear and a worm

sCcrew.

Ton-nitro treated
worm gear

<7, o \
¥ Camatted carbide
@l‘ﬁa WOITl SCrew

As shown in the above, the worm gear of specially
hardened special alloy steel with its teeth of ion-nitro
treatment 1is used for the central part of NIKKEN CNC
Circular Table, together with the worm of patented super-

hard alloy. The problem of slip friction, therefore,

is solved and their anti-wear quality is by far better

than phosphor bronze and aluminum bronze.

Rapid feed speed

In the case of Model CNC-400V(F), the maximum number
of revolutions is 166 R.P.M. The table for position-—
ing, therefore, turns at a high speéd of 20m/min. or

above, when converted to its circumferential speed.



The above high speed results from the application
of the special worm gear and worm screw as mentioned
above, and the hollow roller bearing of high precision
to the rotating friction part. Light torque and wear-
free system is adopted and the mechanism of the table is

free from a trouble.

Strong power of cutting

The worm gear and the worm screw are made of a combi-
nation (Jf_super—hérd alloy and hardened steel, and have
enouéh rigidity. In addition, the slip friction of
tooth surface is made smooth by the special treatment
of worm teeth. Consequently, strong and continuous

cutting is ensured.

'Also, the powerful hydraulic brake mechanism is
employed so that strong and effective positioning is

ensured to enable heavy duty cutting.

Easiness to-use

Many attaching: jigs conforming to all types of work
pieces . are available to enable easy work change with
simple handling. (Refer to "Special accessories”.)
Thanks to brake solenéid valves for both the tiltiﬂg axis

and rotating axis incorporated in the table, connection




works of hydraulic piping etc. become easy.

Optimum combination of machining devices including
the attachments may be ,examined and discussed according
to work pieces to be machined, convenient machining system

become available.

Improvement in productivity

- Ordinary ATC time is around 20 seconds for tip-to-tip,
however, in case of the 5AX-4Mt type the ATC time per one
work piece can be shortened‘to about 5 seconds (a fourth)
because four work pieées can be mounted. Therefore,
in case where many cutting tools are required, the pro-.
ductivity is improved by a large margine. Since dif-
ferent work pieces can be machined at the same time even
for the multiproduct with smail—quantity.production, the
preparation time and ATC time are reduced to cause an
improvement in productivity. Further, if mounted on
the double-spindle machine, the multi-surface simultaneous
machining becomes possible to provide further effective
manpower saving (AS regards the pitch between tables for

double spindle machine, please consult us.)

Moreover, the wunmanned operation becomes possible
when the automatic work changing system is employed (by

numerically controlling the work clamp/unclamp operation)



in combination with a robot, an auto-loader etc.

Safety

Clamp/unclamp state of table is ensured by the incor-
porated pressure switch and sensor, so that errors due to
coolant or chip can be eliminated to secure a highiy safe

machining work.

The +/- over-travel detection limit switch is normally
provided in the tilting axis to cause the emergency stop
of table in the event of emergency and prevent the table

from accident and breakage due to run away.

Reliability

This circular table 1is méét reliable not only in
maintaining a high-precision but in heavy duty machining
work. Further, as a countermeasure against waﬁer and
moisture, careful consideration such as development of

special: seal is given thereto.




In this manual, the front side means a side from
which the tilting axis table can be seen at the right

side and the motor cover can be seen at this side.



The tilting axis clamping solenoid valve, rotating
axis clamping solenoid valve and work changing solenoid

valve are disposed in the view A part.

Fig. 2-4 View B

In NIKKEN tables, the standard tilting axis for 5AX-
4MT-120 is CNC250 for hydraulic clamping and equipped with

5-port rotary joint.
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Tilting axis motor detector (equivalent to FANUC AC
0S, 3000 PPR pulse coder)

Tilting axis brake solenoid valve

Tilting axis brake hydraulic cylinder with clamp/unclamp
ensuring sensor

Tilting axis overtravel detection L.S.

Tilting axis zero-point return speed reduction L.S.
Tiltinglaxis 5-port rotaryrjoint

Tilting axié power cable connector

Tilting axis feedback cable connector

Tilting axis body oil filling port

Tilting axis gear box oil filling port

Rotating axis motor detector (equivalent to FANUC AC

55, 2000 PPR pulse coder)

a
0
y
U]
pas
-
fa
Yo}

axis brake solenoid wvalve

Rotating axis clamp ensuring P.S.

e
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axis unclamp ensuring P.S.

Rotating axis zero-point return speed reduction L.S.

by
0
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0

axis power cable connector

Rotating axis feedback cable connector

o
O
s
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axis clamping mechanism
Rotating axis body/gear-box oil filling port
Work changer manual valve

Work changer rotary joint




@ Work changer clamping manifold

@ Work changer unclamping manifold
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movement would

3-2 Specification
Axis Type 5AX-4MT-120
Item
Table diameter 3250
Max. rotatioh speed 8.3 rpm
Angle of movement *1 220°
" -110° to +110°
% Braking force (at hydraulic 35 kgf.m
o pressure of 35 kgf/cm?)
E Minimum setting unit 0.001°
E , Total reduction ratio 1T : 120
Indexing accuracy + 30 sec.
Drive motor FANUC AC 0S
Detector 3000 PPR
Table diameter @105
Max., rotation speed 11.1 rpm
, Angle of movement *1 360° at will
E Braking force (at hydraulic 15 kgf.m
g pressure of 35 kgf/cm?)
-E Minimum setting unit 0.001°
g Total reduction ratio 1T : 180
" Indexing accuracy + 45 sec.
Drive motor FANUC AC 58S
Detector 2000 PPR
*¥1 In case of special tables, the angle of
-become small.
*2 In case .of the OSP motor, the total feduction‘ ratio will

be different.

- 12 -




Accuracy standard

o

‘No. Item Location & wethod Tolerance(mm)| Measured value(mm)
Distance between 3 P2 P1—i Pl
axes — —r‘ within P2
1 . 4 : 1
T w@‘@'@_@ 120 + 0.020 54
i ] T ' =
Height from bottom e \ Na 1
2 | face to rotating - Py . Within 9 l
axis center (A) L{L‘J A 0.02
(tilting axis . 3|
center) r“_'—‘l-; ~ 4
! |
Height from bottom | M 1
3 face to rotating ,‘T‘,/\ [OBE;] i thin P
axis table top (end) 0.02
face (5) E 8 3
f—_:E:—L‘_ A 4
Distance from tilt- N 1
4 |ing axis center to C=B-2A s 2
table top (end) face glggln 3
(c) Calculated value
4
Runout & parallelism ] 1 Runout | Parallelism
of rotating axis - Mox .
5 table top (end) face \\H withi 0.0lgS 2
3
—r n
'Runout of rotating Root: _Root _. Parallelism
6 |axis table center ™ l | within N 1
ote L] |tom 2
4,——’ ' L_L\ fromtip: 3
‘ : within 0.03 4
_ {a) «—»(b) (a) (b)
Rarallelism of ‘ S 2_] S ? L N 1
7 | rotating axis table _F_.'.“" " ngin 0.035 5
center hole 1™ very i
—/ | 20Cm 3
——1 4
N 1 0 (Basis)
Rarallelism of 4 3 2 1
8 | rotating axis table QQM Within 2
drive key ZANTANTZANT [LLL 0.02 3
4
. 1 ed
Indexing accuracy Yex Jifference fall be S arl +301
9 of tilting axis ek 1’1“%5”1“ zg&l
Indexing accuracy] . +/en
-4 - +45
10| of rotating axis 1tto 4
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5. Preparation for operation
When operating the CNC circular table after purcha-
sing, the next preparations and trial run etc. are neces-

sary.

1) ‘Unpacking; transportation and installation

2) Poufing lubricating éil |

3) Supply of hydraulic pressure for clamp and air vent
4) Electrical connection

5) Trial run

6) Setting zero-point return grid amount

7) Example of program

5-1 Unpacking; transportation and imnstallation

C) Unpacking and transportation
Take careful attention for transportation after

unpacking.

Pass wires through hook bolts and
transfer the table carefully.

- 15 -




C) Removal of rust-preventive oil

Carefully wipe off rust-preventive oil which has
been applied on the entire surfaces of table before shipp—
ing. Avoid use of benzine and gasoline which may

cause rust.

Installation”

After installing the table, securely tighten it
according to the method and installation holes as pre-
viously discussed.

Further, in case when the tilting axis is used in
a range of 180° (-90° ~ +90°), the rotating axis power
cable and the feedback cable will be twistea so that a

space of about 1 meter will be required at the rotating

axis motor cover side.
Filling‘lubricating oil
Since the oil reservoir is of a totally enclosed

type, mingling-in of coolant and leakage of lubricating

oil will scarecely occur.

But, be sure to examine o0il, inspect the o0il pot
every day and supply appropriate oil if necessary.
0il filling ports are provided at three places: the till-

ing axis body, the gear box and the rotating axis body.




Incidentally, these bodies and gear box have been
filled with Super-multi 100 before shipping, so that it

is not necessary to fill oil at the initial operating state.

Tilting axis body Tilting axis gear box
oil filling port ~ 0il f£illing port

Fig. 4

Recommended oil

0il maker Brand name
Idemitsu Super-multi 100
Kyodo sekiyu Leductus 68 to 100
Cosmo oil Bio-gear SP-68 to 100
Nippon sekiyu Bonnock SP-68 to 100
Mitsubishi Diamond gear lub SP-100
sekiyu
Mobil oil Mobil gear 626
Esso standard Spaltan EP-68
Shell oil Omala 68 to 100

- 17 -




1)

2)

3)

4)

5)

Supply of hydraulic pressure for clamp and air vent

Supply of hydrauliC»pressure

All functions of tilting axis c¢lamping, rotating
axXis clamping and work clamping are actuated by hydraulic
pressure. 'Since the hydraulic circuit diagram will
differ to some extent depending on the combination of
devices employed, reference shbuld._be made to the at-
tached hydraulid circuit diagram in details. The

standard NIKKEN 5AX-4MT-120 will be described hereunder.

Hydraulic connection ports for tank and pump are pro-
vided at the right side of tilting axis CNC250.

The ports provide PT 3/8 fimale threads.
Use hydraulic pressure of 35 kgf/cm2 or less.

Avoid back pressure as for as possible (1.5 kgf/cmz

or less).

Normally, ACl00V solenoid valves are provided for
clamping the +tilting axis and rotating axis, and a

manual valve is providedlfof clamping the work.

Normal functioning states are as follows when the

solenoid valves are energized and the manual lever is

pulled.
Tilting axis: Unclamp
Rotating axis: Unclamp

Work clamp device: Unclamp

- 18 -




Air vent hole for
rotating axis brake

Fig. 5-1

Rotary joint

Solenoid valve for clamping rotating axis

Solenoid valve for clamping tilting axis

Clamped when released > - —
Unclamped when pushed

Manual valve for clamping workpiece
(unclamped when pushed in = direction)

Fig. 5-2 View A of standard 5AX-4MT-120 (1)

- 19 =




2@ Execution of air vent

Be sure to execute the air vent after supplying oil.
Air vent ports. are provided at two places on the mani
‘fold for brake respectively (see Fié. 5-1), and each two
for clamp/unclamp of the work clamping device respec-

tively (see Fig. 5-3).

Air vent holes for
clamping workpiece

Air vent holes for
unclamping workpiece.,

~Fig. 5-3

(Caution)

Exexute the air‘vent when the air vent port is at
its topmost position. Execute the air vent for the
work clamping dévice. after completion of the entire
trial run on every two vent ports by tilting the tilting

axis to -90° and +90° respectively.

Loosen a bolt for air vent port nearer to the tilt-
ing axis table one by one, repeat the clamping and un-
clamping operation, and tighten the bolt when oil spills

out.

_20 -




When the above procedures are completed for all
the four ports, repeat the above-mentioned operations
again from the port nearer to the tilting axis and

ensure the air is completely vented out.

() Adjustment of hydraulic power chuck (for particular

specification)

Work change lever

Pressure gauge

Gauge cock shut-off screw

\
=3
<

Unclamped when pushed,
clamped when released.

Fig. 5-5 Arrangement for changing work one by one using

the hydraulic power chuck

_21_




5-4

In this case, the reducing valve, gauge cock and
pressure gauge are provided in place of the manual
valve for clamping work. Since the work change
levers are provided on each rotating. table, the follow-
ing procedures should be performed.

() Open the gauge cock.

(@ Regulate the pressure to an appropriate value 4by the
reducing valve while watching the pressure gauge.

() By switching the work change lever to ON (clamp) and
OFF (unciamp),rensuré the function of the hydrau;ic
power chuck. |

() After completion of the reguiatibn of pressure, close

the gaugeICOCk.

"Electrical connection

For electrical connection with NC machine, refer
to the attached electric connection diagram. Starting
the table with the brake clamped would cause a breakage

of table !

Viewing from the NC machine side, the motor and
the pulse coder have been wired inside the motor cover
so as to become the standard connection, unless other-

wise specified.




¢

Motor & tachogenérator , Pulse-coder

The tilting axis is equipped with the limit switch
for preventing over-travel. Be sure to have the
limit switch for preventing over-travel actuate by hand
to check it emergency stop function after the electrical
connection. Thereafter, be sure to ensure the func-
tion of over-travel bypass switch (to check that the
emergency stop does not function when the limit switch
for preventing over-travel is actuated with the over-

travel bypass switch turned to ON as it is.)

The over-—-travel bypass switch is provided on the
junction box in preparation for driving the tilting

axis by the NIKKEN 8800DX.

Junction box

ococcco ) ] |/l
i \

Over-travel bypass switch (red)




VFM cahle Em.

General electric connection diagram for S5AX-4MT-120WT
in combination with hydraulic unit is shown in Fig. 6-1,
and general electric connection diagram for 5AX-4MT-120DX s

in combination with hydraulic unit is shown in Fig. 6-2.

. (Rot. axis zeropt. LS3(Tilt. axis zero-pt. return)

return) . .
%C’L B A ks L [Ei" (Bnsuring clamp) Rotating axis
‘ EL T / PS2 (Ensuring unclamp)
I 2
m— B\SQL_B (Rot. axis brake)
th
LS. "'cE:N\ NSOL:T(Tilt. axis breke) NG
X lg! \\Liz. (Ensuring unclanp) }
T S 1 (Ensuring clamp) _—}
M N_I_ Tilting axis
VFM cable Sm VFM cable Sm PIL 1
VCT cabile I e
, Bj ¢+ FEED-HOLE
f VCT cable ' T
"g Jizt Jiar JMEE G coM |
E 38000 X - Jazr|  Jaer Jzt;r_ £ J. —eta— a: cont.
) I El ot [BLK FIN
_ o CONNECTING % : comz
Tilting axis  [}—0 i BO X 8 L[]
controller 6E ' E
QS L_ﬁ © Jaer|  Jasa éﬁs Jz3
om
VCT cable- § ‘ ;
Over-tilting 3¢ 200220V
VCT cable . bypass switch PLZ . 4K
. l =2 N
Jizr Jiar Jrar \Jl'g_[L' Al’crl—of\o—"
CNz ChN1 B
8800DX(R) ——{] TCC-200A VETRG L
Rotating axis Hydraulic Im D!:
controller [J1IR CN3q  tank t
- VCI3 Gn 4

Fig. 6-1 General electric connection diagram for S5AX-4MT-120WT
in combination with TCC-200A (hydraulic unit)
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NG

tank

VCT 3 (2mmY)
Sm

Tilting axis

controllexr

(Rot. axis zero-| 55 (Tilt. axis LS
J pt. retum) / ,  zero-point return) PSSt EPL3
; —LC;—LF: of | @) ] @ ) T3 / © )
M e e s = e e + . 1 | E - _____|
[l Rot. axdis i} ] / /((ﬁé]_a"p) PL 2
n i ] * I ag
Rooocooeoe ] || e 13
{ m ’ |! i | ! |-4 LA . axi
J '-{-I:Ji_l]'l__xlt—ll[_l]u%u EK‘IEQ\SQL-R\RO] t] a)xl.s
<INt .
s , ATilt. ads
(Over—tilting) _ :
i \CN\LS 2 (Clamp)
NC. LS 1 (Unclamp) } 5
| AUE;///T I Tilt. ads PlL-1
3¢ 200,220 1A
A 5 START
25KVA
. en qu. VFM cable ;-B—————o FEED-HOLD
5m cahl :
R —~~ : '!ilA VFMsm e :
s — 4.8 G coM
~——a © [ l . JatT Jz3 _J___Q_u_l EM (beom.)
T <«——20 0-—‘ .C ’ l§ CONNECTING ‘E { BLK EIN
] BOX |
[ -
Farth 1o X % Anl conz
' -
L. £
= n E Jaor gcs JzzT .
SE Over—tilting bypass switch
. H -
: g s
rJ_}GN; JIZ}‘L Jiat Ji4T
TCC-200A 88000X
Hydraulic [}<M2 Jitf]

Note) PL4 receptacle, JIR & J2R straight plugs,

Fig. 6-2

PL2 & PL4 receplactes & straight plugs

and cables connecting therebetween are not

supplied.

General electric connection diagram for 5AX-4MT-

120DX in combination with TCC-200A (hydraulic unit)
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5-5

1)
2)

3)

4)

5)

Trial run

Connect hydraulic pressure to the table to make sure

it is supplied correctly.

Do not install a work piece on the table to apply no

load thereon.

Give the table brake clamp (M10, M68 etc.) and brake
unclamp (M11, M69 etc.) signals alternatively and re-
peatedly from NC unit to make sure the brake functions

normally.
When driven by the NIKKEN 8800DX, make sure by ‘us-

ing the Gl0 (unclamp instruction) and Gll (clamp inst-

ruction).
NOOO G1l0 G1l3 (unclamp, single operation mode)
NOCl JOOO Gll1 (jump to NOOO after clamp)

Call relevant M code repeatedly in case of the auto-
matic work change and repeat pushing -and pulling of
the lever in case of the manual valve, to make sure the

work clamp/unclamp function:-is performed normally.

For the trial run of the rotating axis, carry out the
break-in by making the axis rotate in both normal &
reverse directions for about twice at a low feeding
speed (about F360) to make sure of smooth rotation.

Then, increase the rotation speed gradually.

For the trial run of the tilting axis, carry out
the break-in by making the tilting axis rotate in both

normal and reverse directions for about twice at a




low feeding speed while ensuring its position so as

not to permit the axis enter into the over-travel
region. Then, after ensuring the smooth rotation,

increase the feeding speed gradually.
Setting zero-point return grid (required only for ad-
ditional axis specification)

Zero-point positions of the tilting axis and ro-

tating axis are shown hereunder.

The zero-point of the

. . : . A
tilting axis means a posi- ~—4fj§§ i

tion where ‘the. multitable

becomes horizontal (the work ///i \\\.

positioning at the topmost -

position).

The zero-point of the

o v

rotating axis means a posi-
tion where the key of multi- @)
table is at left side and —
the tbp face of key becomes
horizontal when viewed from
o Fig. 7-1

front side.




Tailstock side A Tilting axis table

Fig. 7-2 (In this case, the tilting angle is

(e}

90 at the absolutévpoéition)

The grid shift amount is written in the parameter
table when shipping. Making the written value as

a compensation value, execute the following steps.

©

Enter the compensation value into the grid shift amount.

®©

Under "JOG" mode, move the axis about several degrees
clockwise if it is rotating axis or move it to around
-45° at the absolute position if it is tilting axis.

Then, return the axis to the machine origin.
3 check the zero-point position of table using the dial

gauge and adjust the compensation value.

A compensation value, which is obtained by repeat-
ing the above procedures(:>-<:)and ensuring the hori-
zontalness, is the correct grid shift amount .

5-7 Example of program for trial run

The following is an example for driving both the

rotating and tilting axes by the NIKKEN 8800DX (WX-type).
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8800DX for rotating axis 8800DX for tilting axis

G62: 8800DX for tilting
axis start

Gl2: Consecutive operation
mode

Gl3: Single operation mode

MAN mode '%%H AUT mode F%?E:
P ENE =L
NOOO G12
1 80. G92 GI91
2 8360 DIV6 FO
3 e15.
4 830. F200
5 815. FO
6 660.
7 P3 Q6 L2 G27
8 P3 Q05 L1 G27
9 860. G62 ' N00O 8315. |
NO10 6360. DIV12 E
1 G62 1 8270. |
2 690. | .
3 9-60. 2 8250.
4 010. F100
5 9120. FO 3 6100.
6 6-30. F150
7 9100. DIV10 FO 4 Jo 80 |
8 6130. |
9 G62
N020 ' G62
NO21 : G62
N022 Jo G13
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For details of program, refer to the instruction

manual of NC unit.

Now, the preparation for operation is completed.
In practical machining, install the work piece and jig

precisely to accomplish a stable machining.

6. Mechanism ahd adjustment of major functioning part
6—-1 Adjustment of backlash (tilting axis)

The worm shaft rotates in the totally-enclosed oil
bath and-the reduction mechanism is composed of a combi-
nation of the special ion-nitrided worm gear and the
carbide worm sérew,‘so that it is not necessary to adjust
the backlash until four to five years have elapsed

~after the_table is put in service.
However, if nécessary, the'backlash can be adjusted eaéi—

ly according to the following procedures.

1) Return the rotating axis to its zero-point and clamp
it (brake: ON).
2) Return the tilting axis to its zero-point and open

the brake.
3) Ensuring the backlash
Read a deffection of the dial gauge (:) by inserting

a flat steel plate C) into a T-slot and shaking the

table left and right through the plate with hand.




Be sure, in this instance, to keep the dial gauge Gii
in cantact with the T-slot. A backlash of within 5
~ 15 p is normal, and the adjustment is reguired in the
event when a backlash of above 0.05 mm is observed.

The adjustment is to be done on the following five spots:

0° (zero-point), 45°, 90°, -45°(315°) & -90°(270°)

© L.S. for reducing Flat steel plate

zero-point return
speed

\J

/s
C) Eccentric shaft

\\\&‘m(>|

@ Backlash adjusting part

Fig. 8

6-1-1 Adjustment of backlash between worm gear and worm screw

1) Loosen four cap screws which fasten the eccentric shaft ) .

2) Take out the screw plgs @ and @ of Fig. 2 and the
backlash adjusting bolts @ & (@ will be provided

therein.

3) Here, reset the dial gauge G "as shown in Fig. 4,




4)

5)

6)

loosen the screW'C) and tighten the screW(E)clockwise,
then the eccentric shaft will turn in the direction
of arrow. Thus, the backlash between the worm gear
and the worm screw will get near to =zero. Adjust
the backlash to 10 ~ 15 p by using the screws (@) & ®@

watching the deflection of the dial gauge @ while

- shaking the outer periphery of circular table, then

securely lock them again.

After completion of the above adjustment, tighten the

plugs @ & (@' and bolts for the shaft &) .

Measure the backlash again and ensure that the back-

lash is adjusted to 5 ~ 10 n.

To zero-backlash

Eccentric shaft
fixing bolt

Fig. 9

After completion of the adjustment of backlash, make
sure of the motor load. Turn on the power supply,
let the circular table rotate on the jog mode to check

the motor shaft for gear noise.
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If abnormal sound is recognized,
loosen the attaching bolt of
Fig. 10 and slowly turn adjusting
screw clockwise, then it will

become normal sound.

If the gear noise 1is too light
as compared with former one, a
backlash would have been pro-
duced in the motor shaft.

Apply the dial gauge () on the

' T-slot again as shown in Fig. 8

and Jjog the button to examine
behavior of the gauge pointer.
Turn the adjusting screw counter-
clockwise while operatiﬁg, both
the CW & CCW 3jog buttons, and
the backlash of the motor shaft

will get near to zero.

Cautions:

Attaching bolt

Motor

all

Locking screw

PTG

—_— Adjuéting screw

.

Fig. 10

1. The adjustment of backlash is a very delicate work,

so be careful when executing it.

Completely seal the threads of plugs C) & @@' using a

seal tape etc., without fail !

Carefully check the seals because long-year's ingress

of cutting fluid or oil from these plugs would cause

various troubles.

Retighten the locking screw and the motor attaching

bolt shown in Fig. 10.
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6-2 Brake mechanism (tilting axis)
The brake is incorporated in the backside of the
CNC 250 body, and its mechanism is illustrated in Fig.ll.
The brake rod is directly coupled to the hydraulic cylinder
which exerts a clamping torque of 35 kgf.m at a hydraulic

pressure of 35 kg/cm2 (disc brake type).

Since this brake mechanism requires a fine adjustment,

by no means disassemble it indiscriminately.

Brake arm

Brake rod
,. 1eft—handed)
J

Fig. 11
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Clamp/unclamp ensuring mechanism (tilting axis)

The sensors for ensuring clamp/unclamp are provided

on the hydraulic cylinder as shown in Fig. 12.

The hydraulic cylinder is directly coupled to the
brake rod, so that the clamp/unclamp ensuring sensors
sense a movement of the magnetic generator in the cylind-

er to directly output a contact signal.

The unclamp ensuring sensor is positioned at 4 ~ 5 mm
from hydraulic cylinder flange, and the clamp ensuring

sensor is positioned at 34 ~ 35 mm therefrom.

In the event of wrong sensor positions with no
trouble in the solenoid valve, brake etc., loosen the
sensor attaching bolts and adjust the positions as des-

cribed above.

" Brake rod\

\

\

Sensor for ensuring unclamp

Piping for clamp

\‘\\ Hydraulic cylinder

Piping for unclamp

Sensor for ensuring clamp

Fig. 12




6-4 Zero-point return mechanism (tilting axis)

1) The limit switch for zero-point return is disposed in
Fig. 2-4. The dog attached to the outer periphery
of table actuates this limit switch to have it output

the speed reduction signal.

2) Adjustment of dog position
Bring the dog under the jog mode to a pasition

where the adjustment can be done easily.

3) Loosen the dog fastening bolts, and shift the dog to

a proper position (See Fig. 13.).

Blank plate for ensuring function
of brake mechanism

0

7ero-point return deceleration
L.S. SHL-Q2255, OMRON make

Blank plate for adjusting zero-point F
return deceleration L.S.

Fig. 13
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Over-travel prevention mechanism (tilting axis)

The moving range of machine for tilting axis CNC250
is -1109(250°) ~ 110° when a 1204 work is fitted.
The dogs and limit switch for detecting over-travel are
set on the CNC250 side i S0 as to actuate at axis
angles -112° (2480) and 112° respectively in considera-
tion of the braking distance at the time of emergency

stop (See Fig. 14.).

When the table is shipped, the software limit value
for the tilting axis 8800DX in case of operating the 5AX-
4MT-120 by the NIKKEN 8800DX has been set to 110.5°

#

(PRM"33) for the plus side and 249.5°(PRM*34) for the

minus side.

In the event when thé software limit value is chang-
‘ed by customeré, be sure to obSérve the following steps.
* Turn off the.power for 8800DX.
* After waiting a little, turn the power on.

* Then, perform the M zero-point return operation by
ushing the ke M
pushing Y [

Further, change the parameter value of the parameter

sheet (Individual function specification).

Take the following steps to release the emergency
stop mode in general operation, although they may differ

to some extent depending on an NC unit to be connected.
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6-6

@ Turn the power off.

(@ Turn the power on while the overtravel by-pass switch
kept turned on, and move the table to the safety zone
under the JOG mode.

® Turn the overtravel bypass switch off, because the
next overtravel can not be detected.

C) Return the table to the M zero-point.

In case of the NIKKEN 8800DX, the bypass switch is
provided on the junction box. To release the emergen-—
cy stop mode, take the same steps as described above.

By-pass switch (red)

{

/
00CCC0 O) ¢ J

Mechanism of rotary joint for tilting axis

The rotary joint is installed at - the backside of

the CNC250 for tilting axis.

O0-ring P-50, 6 pecs.

+/_ overtravel detection L.S.

g
[ E: For unclamping rotating axis
D: For clamping rotating axis

C: For clamping workpiece
B: For unclamping workpiece

A: For air blowing (special spec.)
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6-7

1)

2)

3)

Adjustment of backlash (rotating axis)

The worm shaft rotates in the totally-encrosed oil
bath and the reduction mechanism is composed of a com-
bination of the special ion-nitrided worm gear and the
carbide worm screw, so that it is not necessary to ad-
just the backlash until fout to five years have elapsed

after the table is put in service.

However, if necessary, the backlash can be adjusted

easily according to the following procedures.

o}

Move the tilting axis to -90 (2700) position and

clamp it (brake: ON).

Return the rotating axis to its zero-point and open

the brake.

Measuring the backlash

Apply the dial gauge on the key top face and
shake the table outer periphery right and left with
hand. A dial gauge reading of within 0.03 mm is
normal, and the adjustment is required in the event
when a backlash of above 0.05 mm is observed.
The measurement is to be done at rotating axis posi-

o

tions of O and 180° for all four quadruple-mount

tables.
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axis at O

1
[}
|
|
!
|
I
1
|
Rotating i‘
[}
4

C 1 lin

Fig. 15

6-7-1 Adjustment of backlash

The backlash is adjusted by decreasing the inter-

meshing pitch between the spindle center and the worm

shaft center.

Worm wheel

Spindle center

.

|

Meshing pitch

e

Shim plates ____Y§¥:

//,Worm ghaft center

:A'

L —

Fig. 16 Backlash adjusting mechanism
for rotating axis
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The adjusting mechanism is as illustrated by
Fig. 16. To adjust the backlash, take out thé shim
plates and thin them by using a surface grinder étc.
In order to decreése the backlash by 0.01lmm, thin the

.shim plates by about 0.019 mm.

(Note) To avoid an excessive thinning of the shim pléfes,

thin them carefully and gradually.
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6-8 Clamping mechanism (rotating axis)

History of revision of rotating axis for clamping mechanism

Mfg No.

Clamping mechanism

Setting of pressure SW

#1000
to

#1024

#1025
to

#1048

Clamping sleeve system

((hydraulic clamping)

SAﬁYO KEIKI JP-B1 & JPB2

Clamp ensuring: 25 to 28 kgf.cm®
Unclmp ensuring: 5 to 10 kgf/cm®
at hydraulic supply pressurelof

35 kgf/cm?

TOYQOOKI HW1-3T1-02

Clamp ensuring: 25 to 28 kgf.cm®
Unclmp ensuring: 5 to 10 kgf/cmz
at hydraulic supply pressure of

35 kgf/cm®

#1049
to

#1050

Clamping system by
lifting worm shaft %o
make backlash to "zero"

(pneumatic clamping)

SHOKETSU VRZ 460 .

Clamp ensuring: 3.5 to 4 kgf/cem?
Unclamp ensuring: 3.5 to 4 kgf/cm’
at pneumatic supply pressure of

5 kgf/cm?

#1051
and

larger

Clamping system by
lifting worm shaft to
make backlash to "zero”

(hydraulic clamping)

TOY00KI HW1-3T1-02

Clamp ensuringﬁ 25 to 28 kgf/cm’
Unclamp ensuring: 25 to 28 kgf/em’
at hydraulic pressure of

35 kgf/cm?
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6-8-1 Clamping mechanism (rotating axis) Mfg. #1051 and larger

Worm wheel

/

I_j

' A Clamping
- Worm shaft I action
Unclamping
action

Unclamp ensuring P.S. Solenoid valve
25 to 35 kgf/cm?

e}

H
sl B2

Li_l Hydraulic pump
Tank Pressure: 28 to 35 kgf/cm®
¢ : Delivery: 10 litters/min

<

Clamp ensuring P.S.
25 to 28 kgf/cm’

Fig. 17
The clamping mechanism for rotating axis is illustrated
- in Fig. 17. This mechanism is of a type which makes

the backlash to "zero" by lifting up the worm shaft when

clamping the table.
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6-8-2 Pneumatic clamping system (Mfg. #1049 to #1050)

rEorm wheel

4

é Clamping action

B %\_ Worm_shaft. {>
———— - Unclamping action
T T e - DU S

_HSD-63
1 N Jes
Unclamp ensuring | Solenoid valve :

. o
pressure switch N
o

s

;
|
T

o

o N
45// Lubricator Filter
Regurator

Clamp ensuring
pressure switch
Fig. 17-1

The clamping mechanism for rotating axis is illustrated
in Fig. 17-1. This mechanism is of a type which makes
the backlash to "zero" by lifting up the worm shaft when

clamping the table.
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6-8-3 Clamping mechanism (rotating axis): Clamping sleeve

system (Mfg. #1000 to #1048)

The clamping mechanism for rotating axis is illust:ated
in Fig. 17-2 (clamping sleeve system). The standard
clamping supply is of hydraulic type, and the quadruple—
mount tables are clamped by a- torque of 15 kgf.m at a
hydraulic pressure of 35 kgf/cm?.

In the standard control system, the tables are released
when the solenoid valve is energized.

The setting pressures are -5 to 10 kgf/cm?® for the
unclamp ensuring pressure switch and 25 to 28 kgf/cm? for
the clamp ensuring pressure switch, when the table 1is

shipped from our factory.
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A system in which the
table outer periphery
is clamped by means
of hydraulic force is
emp loyed.

(Clamping sleeve system) P Air vent hole

" Solenoid valve
P.S. for ensur-

ing unclamp

L

Each of quadruple-mount tables
is connected in series and an
i air vent hole is provided for
///<\ each table :

4

=HN\CIW

p—

=

-

Tank

P.S. for ensur-

ing clamp Pump : 5
Pressure; 28 ~ 35 kgf/cm
Delivery; 10 1l/min or more

e

Fig. 17-2




6-8-4 Handling of pressure switch (HW1-

3T1-02, TYOOKI make)

‘1j:2 Setting pressure increased

Locking screw

;3;8;8

UNCLAMP

Q QO

| 0 0

e ‘indication

O &m O Setting pressure

The pressure switches for Mfg. No.

have been changed as follows:
From JP-B1 and JP-B2, SANYO

to HW1-3T1-02, TOYOOKI make (new)
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eristic curve

=

" ot g

—

&

ON-OFF pressure
difference kgf/cm?

20 40- 80

o

Setting pressure kgf/cm’

#1025 and after

make (conventional)




6-9

Mechanism of zero-point return (rotating axis)
The limit switch £for reducing =zero-point return
speed is installed at the backside of the table at tail-

stock side.

For adjustment of dog position, bring the dog to a
position where the adjusting work can be done easily.
Loosen the dog fastening screws and move the dog to an

appropriate position.

Zero-point. return deceleration L.S.

20
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6-10 Mechanism of work changer

Quadruple-mount T///;:ff2::::£;2/£:> 1
table <i A
/

. T ———— H&§ ol !
_r_.sl,—‘:'___. > — Z <|:: Air blOWing R
- Internal taper* | = T s < — (special spec.)
' o) % N[ToTT
§ .
|j 3 QI_JJ
SRR

°

List of O-ring é | :x: |
@ P-30, 4pes. | '‘naa

% P-7 Manual valve
G- 55 —
@ HSD-63 Tank

() skx-30 ’ L
35 @

The mechanism of work changer is illustrated in

Fig. 21.

(1) Please specify the internal taper* seiecting frém
NIKKEN taper (12° taper) or NT#40 (7/24 taper).

(2) The withdrawal for¢e is 750 kgf/cm?® at the hydraulic
supply pressure of 35 kgf/cm?.

(3) Removal of the work holder is to be done after blowing
off chips on the table surface and at a tilting angle
of 0° (at a position where the workpiece is located
at the topmost).
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(4)

Carefully wipe off ‘cutting 0il and chips etc. from
tapered portions of the gquadruple-mount table using
paper or waste cloﬁh etc. when exchanging the
workpiece, so as not to permit them to remain on the
tapered pdrtions. If required, air blowiﬂg from

taper inside is possible as a special spec.

(5) When -the air blowing mechanism is equipped, the center

height of rotating table becomes 235 mm.
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Appendix

Attachment (special accessories) Overall dimensions for 5AX-4MT-120°

(:) 4" scroll chuck (4 pcs.)

73 18
f E =
—ﬂEj-'"— | |4 scroll -
| ’ l chuck J—I‘) SN
<:> Collet chuck for flange-shaped workpiece
N
— ——p
<
-4 ' . S
HEET rhf—_ﬁj_. ?
- o — o
! 3
. L 2
<:> Jig for ring-shaped workpiece
$8~4 80
g H A=
—= » ﬁ]l?l I

<:) Collet chuck for bar-shaped workpiece

35 90




@ Jig plate

[~—1

MAX 6110




