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5 Changing of cables,receptacles and air hose direction

There are two type of motor cover on which cables or receptacles direction can -
be changed.

5.1 Handling of two-directibnal-mounting motor cover

THe attaching plate of receptacle has been fitted to the B-plane when the CNC
rotary table is shipped, unless otherwise specified. The procedures of changing
the attaching plate of receptacle and air hose are described hereunder.

DANGER 1 ) :

2)

NOTE

3) Remove the receptacles and air hose,
4) Remove a blank plate in order for easy changing work.
5) Remove the attaching plate of receptacle.

6) Pull out the attaching plate and remove the air hose from inside. Remove
four screws attaching the receptacle.

7) Change directions of receptacles and air hose and attach them to the
attaching plate .

8) Fasten the attaching plate to motor cover.
9) Fasten the blank plate.

10) Connect the cables and air hose.

Packing Cannon plug
attaching plate

Power cable

Blank plate

/

Feedback cable

Air hose

D-plane (back face)
B-plane

(side face)




5.2 Handling of three-directional-mounting motor cover

The cables and air hose direction has been fitted to the B-direction when the
CNC rotary table is shipped, unless otherwise specified. The procedures of
changing direction are described hereunder,

NS
DANGER

2)

NOTE

3) Remove the receptacles and air hose at machine tool side,
4) Remove three-directional-mounting plate.

5) Change directions of three—directional-mounting plate and fasten it to
the motor cover,

.

6) Connect the receptacles and air hose,

- 10 -



6 Layout o

SERV
FOR

f electric parts

DEC* L.S
FOR TILTING AXIS

DECx L, s
FOR ROTARY AXIs

OVER-TRAVELx* L, S
FOR TILTING AXIS

0 MOTOR
RORARY AXIS

CLAMP/UNCLANP
CONFIRMATION
FOR ROTARY AX

SERVO MOTOR
FOR_TILTING AXIS

SOLENOID VALVE
FOR TILTING AXIS

CLAMP/UNCLANP

P.S CONFIRMATION P.S

1S

FOR TILTING AXIS

SOLENOID VALVE \
FOR ROTARY AXIS

5AX-170 LAYOUT OF
. ELECTRIC PARTS
TCZ-34001

- 11 -
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'5AX-170 TILTING AXIS GEAR BOX
TCZ-34007 ’
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REFERENCE

No. ITEM PIECES REMARKS
83a |TCZ-34002 NEEDLE BEARING 1|TAF253320

83 |TCZ-34002 SEAL. 1/0S 25334

3 TCZ-34003,34005 |[WORM WHEEL 2

6 TCZ-34003,34005 |RETAINER FOR #35 2

7 TCZ-34003,34005 |RETAINER FOR ¥7a 2

10 |TCZ-34003,34005 |RETAINER FOR #10a 2 :

35 |TCZ-34003,34005 |TUBULASR ROLLER 48| ¢6 * 7L

le |TCZ-34003,34005 |FACE SEAL 2| $136

4a  [TCZ-34003,34005 |SEAL 2|UE60828

4b  |TCZ-34003,34005 |0-RING 2[G130

4d |TCZ-34003,34005 |BEARING 2[16012

7a_ |TCZ-34003,34005 |NEEDLE ROLLER 72| ¢4 * 11L

10a |TCZ-34003,34005 |NEEDLE ROLLER 48| ¢2 * 7.5L

14a |TCZ-34003,34005 |SEAL *2[0855674

14b |{TCZ-34003,34005 |[O0-RING 2|G6-70

17 |TCZ-34004,34006 |WORM SHAFT 2

1f |TCZ-34004,34006 |[O-RING 4|JISW1517 AN6230-#4
17a |TCZ-34004,34006 |BEARING 4146003
17b_|TCZ-34004,34006 |THRUST BEARING 4|#51103

2la {TCZ-34004,34006 [OIL SEAL 210528354

21b {TCZ-34004,34006 |0-RING 2|WP-13

24a | TCZ-34004 0-RING 2/G-60

25a |TCZ-34004 PACKIN 2|HSD-55 #25a AND #25b ARE SET.
25b | TCZ-34004 BACK-UP RING 2| TC-HSD-55

26a |TCZ-34004 0-RING 11GSO
122a|TCZ-34004 0-RING 1|P-20
122b|TCZ-34004 0-RING 1|G-50
123a|TCZ-34004 0-RING 1]G6-50
124a|TCZ-34004 PACKIN 1|HSD-55 #124a AND #124b ARE SET.
124b|TCZ-34004 BACK-UP RING 2|TC-HSD-55
125a|TCZ-34004 PACKIN 1|HSD-55 #125a AND #125b AND SET.
125b| TCZ-34004 BACK-UP RING 2| TC-HSD-55
125¢|TCZ-34004 0-RING 1/P-12

107 [TCZ-34007 MAIN GEAR 1

108 |TCZ-34007 IDLE GEAR 1

109 |TCZ-34007 MOTOR GEAR 1

112- {TCZ-34007 SHAFT FLANGE FOR IDLE GEAR 1

112a|TCZ-34007 0-RING 1{P-16

112b| TCZ-34007 SNAP RING 1] ISTW-15
112d|TCZ-34007 BEARING 2]#6902

_18_
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“1 How to obtain the coordinate of tilting center by measurement

Deviation of center

Tilting axis

center . v B
Rotary table center i

@Fl@F

iz i

/ o=l //“\i \

.| _\\;\ i \uN

,// |

A Y
== e Q
i LA o

I\ L

il BN

)
—
o1t

o
°
[{o]

No. Location .Value Remark
1| Al ) . %r Measure A, B & C; then calcu-

- late D, E & F from the follow-
2 B ( - o) . ing equations.
3 |¢cC  m) | . D= (A-B+C) /2
4 D ( ).

E=A-D
5 E ( zx )
= (B+C-— 2

6 F ) F=( C-A) 7/




*~rk length (mm)

2 Relation between work dia. and length for allowable maximam load

Note) For a work héviné a diémqter
of more than that of roﬁary
‘ table, be sure to observe the
350 T _ specified allowable work in-
ertia even if a weight of work
is within the max. load.
Ww=178xE0= x L x 1076 (of)
300 T
D: Work diameter (mm)
L: Work length (mm)
50 4
200 1
= 50 kgf (0° ~ 30°)
—
150 &+ :
W =30 kgf(30° ~ 105°)
100
50 T
B i e e s B e B e e I B B e e e oy

50 100 150 200 250 300

Work diameter (mm)

Utilizing method of above figure

A work, having #170 mm dia. and a length of within 170 mm,
will have an allowable max. load of 30 kgf.



3 Relation between work dia. and length for allowable work inertia

350 T =
=D L
J=78X ——— X =0 (kgf-em- SP
9.8 X 32 107 Chor-en- 57
300 T !
Allowable work inertia: 0.86 kgf.cms?
250 -
200 -
150
100 -
50 -
0 b e e — e e b e
50 100 150 200 250 300

Utilizing method of above figure

A work, having #150 mm dia. and a length of within 216 mm,

will have an allowable work inertia of within 0.86 kgf.cm.82,



4 Coordinate calculating equation for table center
in relation to tilting angle

Assuming that the coordinates of table center
when the tilting axis angle = 0° (horizontal) ‘are
Y = 0 and Z = 0 respectively, the coordinates when
the tilting angle is e° can be calculated by the fol-

lowing equations.

+Z , Table center (0,0)
J
< A~
7 PG N\

—— 73
B\
////

+Y

Tilting center

o For values of E and F, use those values
- . described at the time of shipping.

Y = Fcose - Esin® - F

Z = Ecos® + Fsin® - E

=,
oy
o
e}
9
i

50 and F = 0, these values become as follows:
Y = -50siné
Z = 50co0s86 - 50

Relation between © and Y & Z coordinates is shown in

the table of next page.



Tilting angle

Table center

) Y z
0° 0 0
5° - 4.358 - 0.190
10° - 8.682 - 0.760
15° - 12.941 - 1.704
20° - 17.101 - 3.015
25° - 21.131 - 4.685
30° - 25. - 6.699
35° - 28.679 - 9.042
40° - 32.139 - 11.698
45° - 35.355 - 14.645
50° - 38.302 - 17.861
55° - 40.958 - 21.321
60° - 43.301 - 25,
65° - 45.315 - 28.869
70° - 46.985 - 32.899
75° - 48.296 - 37.059
80° - 49.240 - 41.318
85° - 49.810 - 45.642
90° - 50. - 50.
95° - 49.810 - 54.357
100° - 48.296 - 58.682
105° - 46.985 - 62.941
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6 Interference zone

The followings are reference data for the standard NIKKEN 5AX-170.

In case of special spec., please consult us in advance.

Tilting angle range 0° (horizontal) to 45°
0 |

o 10 | vy
L1010/ ‘ L/
W—¢300‘—777% ]
%;. 80 — 4
///9132044//1 3
= S—

45°

ity

Tilting axis center

Tilting angle range 45° to 90° (vertical)

L

7

90°

L
—H

_ Tilting axis center

1

Tilting angle range 90° (vertical) to 105°

90

L/
- / ////////////

s
\

%y,150\///////

105° Tilting axis center




7 Relation between.tilting angle and X & 7 Coordinate value

For values of E and F, use those values

described at the time of shipping.

Y1

A (Table center of 5AX-170)

n

—1 B
Z1 ;
.' P
—%/Aj
; \

-

+Y

Tilting axis center

values (0,

as follows:

\

Assuming that the tilting center is at coordinate

0), coordinate values of respective points become

A-point for tilting angle of zero degree

A-point for tilting angle of © degrees
Fcos® - Esine
Ecos® + Fsin®

B-point for tilting angle of zero degree

B-point for tilting angle of 6 degree
(F + Yl)cos® - (E + Z1)sin®
(E + Zl)cos® + (F + Y1)sin®



8 Composition of GAX-170WA (Standard. spec.).

Tilting axis a (alpha)

i
¥

GGZ* G62 FIN

Machining “

center
c—

l
M21
—=—— l-block FIN
Fig.1 Rotating axis a (alpha)

The emergency stop signal to the rotating axis a(alpha)

can be entered only through B-contact.

M21:

Any number will do for M-signal of M/C, but
should be wvalid only for the relevant block

under the DISTRIBUTION END mode.

1-block FIN: Finish signal for M2l

"G62:

G62 FIN:

G62 signai for the rotating axis a (alpha) causes
the tilting axis @ to start. When the rotat-.
img axis movement instruction and G62 instruction
are given in the same block, the both axes move
almost simultaneously. ‘
Viewing from the tilting axis a (alpha) side,
G62 signal should be considered as the same

with M21 signal (start signal).

Viewing from the tilting axis a (alpha) side,
G62.FIN signal should be considered as the same

with 1l-block FIN signal.’



* 1

k2

*3

Cable layout and junction box for 5AX-170W (alpha)

Installation of the 3junction box and connection of,

cables are as illustrated in Fig. 2.

/pvertravel bypass switch

Junction box

tool

%1 Input power cable
—Tilting axis '@ (alpha)

Fig. 2

The input power (single-phase, AC200 -~ 220V) should be
connected to this connection.

Incidentally, in the event when the input power voltage
is AC240V, be sure to contact us in advance.

fVoltage adjustment of power suppiy in the junction box

becomes necessary.)

Emergency stop signal from the machine tool can be

entered only through B-contact.

Power is supplied from the junction box to each o (alpha)
controller, so that connection of each cable should be

carried out correctly.

\*~2 M-signal cable to machine

Tilting axis power cable

T Tilting axis feedback cable’

Rotating axis power cable



Cable layout and junction box

a for tilting axis (Da type junction box)

——~Tilting axis power cable
| Tilting M-signal to machine tool

Tiltiné axis feedback cable

:Power supply

[

‘\sssRotating M;signal to machine tool
~::::::::\Rotating axis feedback cable

T———__ Rotating axis power cable
Power supply

O—

Fig.4 «a for rotating axis (standard a )

In both cases, the emergency stop signal is given to b-contact.




9 Composition of HAX-170WA
(Optional spec. for automatic program selection)

, M24—=

i M25—=— ' )

‘ a (alpha) f i1lti i
TiM2e (alpha) for tilting axis

| —— 1-block FIN B —
o) | == [ B

Machining center

4 ' —
[i o |
M21——== -1
M2 2 —=

'/
[: a (alpha) for rotating axis
J

M2 3 —= ) .
—=— 1-block FIN =

Fig.3

Both emergency stop signal for rotating axis a and tilting axis ¢
are given to b-contact. '
! M21: Rotating axis; Program start
r M22: Rotating axis; Reset to machine zero-point and NOOO
M23: Rotating axis; Jump to program execution address
M24; Tilting axis; Program start
M25: Tilting axis;- Reset to machine zero-point and NOOO

M26: Tilting axis; Jump to program execution address

Functions M21 to M23 are completed when 1-block finish signal is

given in case of rotating axis, and functions M24 to M26 are

completed when 1-block finish signal is given in case of rotating
axis. |

Concerning the handling of each signal, reference should be

made to Chapter 6.7 List of function corresponding to automation

in a Instruction Manual.



10 Composition of 5AX—17OWA (Optional spec. for AWC system)

a (alpha) for tilting axis

Suil r
A v

|
H
H
i

]
-

-G62} ‘.GGZ FIN

Machining center

Emergency stop input: B-contact

’ L]
M85(5AX-table start) [ _
. a (alpha) for tilting axis

M83(Air blowing start) N
M84(Air blowing stop)
M86(Work clamping) M851* M85 FIN

M87(work unclamping)

FIN(M85 to M87: Completed)

Junction box

AWC command AWC ensuring
Rotary cylinder

Tapered flange ' TCC~100 particular spec.

ik M=

5AX-120 rotating axis

M83 & M84 are not required to be Solenoid valve for work unclamping,
confirmed. solenoid valve (pneumatic) for air
Time charts for M83, M84, M86 and blowing and pressure switches for

M87 will be determined by separate ensuring work clamp/unclamp are in-

agreement. corporated.



APPENDIX

Il Wiring diagram of
5AX-120Wa {alpha)

5AX—170Wa

( a. unit )

( Juncton bax )

5AX—-170 Da

([ 5A%120tilting axis )

junction box for S5AX-120D « (alpha) and

.

J13T J20T TP J21T |J17
D (®) o J J
E E o102 (x K B A
@G
j m =
G G M M
. T TR2 7 | BRAKE SOL. VALVE
¢ @ o2 N (n) : E? rﬂ'>‘_%
Cr—® — @
UNCLAMPIING
. 06 () () ,
E—® ° WS —
o107 R R
2 \/ OVERIRAVEL DEIECT.*
o-{98 /15\ D B0
Bypagilg 09 E (E)
SWwW t . \_l— L
J 14T ja22T j23 ' PL1 ‘. ; .
[_l_ e EM STOP INPUT
Extemal EM <D, J) L { J (B<cant.)
e R oD —® S ST
= ® o1 5 /) ~~o—| WZRN/F-HOLD
OO oo
@ @ o3 @ D o ~0—— MZRN
O — G —fott— o) o o
E—(E) o2 E—E) 1-BLOX FIN
/NS T SV VAN 360° FIN
Nl LI Ve A e oupur o
1.

5AX -"120 Da (alpha)

5AX—-170 D«

| .
(Machine tool side )

Emergency stop signal can be, entered

only through B-contact.



Junction bax

Tilting axisa (alpha) .
. Jist  J2oT a1 nr
J_ 01'1'1:1
: )\
D ) D) g " N
02 1
B E - s &) X
H H - v
G G o TP2 571 M ) j/ERAKE SOL. VALVE
C C N N ——
c - 04 S : EE I =
= o 05 o C e
. 06
7 F A A
B —+(B) 976 ®) tﬁj o——o—-1 pEC
OVER TRAVEL ..
BYPASS SW ——d— i los |y -
O—————C D D Gr=—0- OVERIRAVEL DEIECI
Pl (X > ]
= e Tilting axis
TP310 O J25 5AX power cable
— A
14T J2eT CR4 1
T4 STOP_INRUT ] che [ . : (Note)
A START . A LY(N)re 6_5 Emergency stop signal can be entered only
POWER PE through B-contact.
B B SUPPLY 12 J211T
C o). P15E-24N A
D D; DC24V 13 3
ov G G =
= IR ®
| —L0E IBLCCK‘F'IN =yics p3|P! 7
‘ F F m@. . ]
1 (1 - J26R
m & ‘ Llohe @ Machine tool side
T il "
Rotating axis o (alpha) P2 @ (of 7;_ ~I©
l J14R J24R 4 Jea PL1
- 7 STAT PL .~ Gl ~) STMT. -
A %) A {A o —
. paltrs C7 - <| . FEED HOID o
A A & 4| ¢(oVERLKIG)
0| 662 FIN | P4 8 ) D)|  EM STOP INPUT (B-CONT.)
EM STOP INPUT’ ] ]
w c.' N[> ol mRur oM ov
1-ELOK FIN A2 CR? B2 Y 1-BLOCK_FIN
=IO = o m—r
' % F | ourur oom
1 (1) 1
H ) i
5AX—-120wa (alpha) '
. BAX—170Wa
Symbol Receptacle Straight Plug Terminal
PL1 | MS3102A18-1P MS3106B18-18 MIBU TP1 MTB-20
J1T JL04V-2E28~11PEZ - | JLO4V-BA28-115EZ TP2-TP3 MTB-15§
J13T JLO4V-2E24-11SE | JL0O4V-6A24-11PE Power Supply
J14R MS3102A18-18 MS3106B18-1P COSEL P15E-24N
Ji4r MS3102A18-185 MS3106B18-1P DC24V 0. 754
J20T JLO4V-2E24-11PE | JLO4V-6A24-11SE
Jz21T JL04V-2A28-11SEZ JLO4V-6A28-11PEZ Relay. Unit (CR1 - CR8)
J227 MS3102A18-1P MS3106B18-1S YASKAWA R1U-08E/G24
J23 MS3102A18-18 MS3106B18-1P ‘
J24R . MS3102A18-1P MS3106B18-18
J25 JLOAV-2E18-10PE | JLO4V-6A18-10SE
J26R JLO4V-2E18-10SE | JL04V-6A18-10PE
J27T JLO4V-2E18-10SE | JL04V-6A18-10PE




