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[ntroduction

These operating instructions contain machine-specific
information.

Erection of the machine, electrical connections, access-
ories, instructions, technological data, maintenance

and re-adjustment work. ‘

The description for the programming and operation of

the control are to be found in the programming in-
structions and the operating instructions EMCOTRONIC M1.

The basic features can vary and therefore possibie
accessaries are not marked as such. For the exact scope
of delivery of the basic model, see brochure or
quotation.

The instructions:

It is assumed that the operator of the machine knows
how to clamp the workpieces and tools correctly and
securely.

It is further assumed that the user is capable of sel-
ecting. the correct tools and cutting data for the oper-
ation in question.



Safety Recommendations

Observe the general safety rules for machine tools
~and CNC machine tools.

Only qualified and authorised persons are allowed to
use the machine. It has to be protected against un-
authorised operation (remove switch key}.

In case of emergency use emergency-off button.

Do not interfere with the electrical part of the mach-
ine. If you change control devices, any warranty
claim will become invalid.

Do not operate the key-operated switch while the
machine is running. ‘

[l
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Technical data of macnine

Working range:

— erp ey Wy

Slide path, longitudinal (X} 200 mm
Slide path, transverse (Y) 100 mm
Slide path, vertical (Z) 200 mm
Milling head swivelled from vertical

to horizontal 90°
Milling table:

Table area 420 x 125 mm
No. of T-slots 2
Slot width/spacing ' 11/90 mm

Distance between milling spindle and milling table:

Vertical 25 - 225 mm
Horizontal : 80 - 280 mm

Milling spindle:

Tool mounting similar to DIN 2079 SK 30
Tool clamping
rapid-action clamping feature

Working radius 140 mm
D.C. motor:

Motor rating 550 W at 4000 rpm
Speed of main spindle 150 - 4000 rpm

infinitely variable
Feed drive:

Stepping motor
Ball screws

Feed rate

in CNC mode 1 - 1200 mm/min
Step resolution 0.001 mm
Feed force 1300 N
Rapid traverse K 1200 mm/min

Weight of the machine:

120 kg

Weight of the controi:

95 kg




Technical Data
M TRON ™M

Microprocessor 3-axis-contour control
Linear and circular interpolation (2 1/2 D)
Program memory for minimum 100 m tape.

Actual position

Distance left to traverse
Spindle rpm

Tocl compensation

Feed

Further parameters

9" Monitor black/white

Input accuracy 0,001 mm
(0,0001 inch)
Thread pitches (tapping) 0,01 - 32 mm
Feed override 0 - 140 %
Spindle rpm override 50 - 120 %
Range of interpolation t9099,999 mm
Tool memory 99 tools

Modes of Qperation

Manual mode {manual traversing of slides)

Execute (working offf the input memory!

Edit (program input via keys, interfaces)
Reference point (approaching the reference point)
Butomatic (Working off NC-programs)

Submodes

Single block, skip block, dry run

Program Formats

Structure according DIN 66025 (= IS0 105&)
Decimal point input

e
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The Addresses

0 Program number (00 - 99)
N Block number (0000 - $9999)

. G Codes

GO0
GOl
G2
GO03
G04
G17
Gi8
G19
G20
G21
G22
G25

G27 =

G40
G41
G42
G53

GS4 =

G55
GsSe
GS7

Gs8 =

G59

G70
G71
G881
G382
G33
G34
G86
G87
G92
G294

G953
Gos8
G399

X, Y, Z
u, v, W
I, J, K
PO...P7
pe...D7

e

(00 - 99)

= Rapid traverse
= Linear interpolation

=} Circular interpolation

= Dwell

= 1st Switching of axis

= 2nd Switching of axis

= 3rd Switching of axis

= 4th Switching of axis

S5th Switching of axis

6th Switching of axis

= Subroutine call

Unconditional jump

= Neutralization of the cutter tool correction

= Cutter path correction left hand

= Cutter path correction right hand

= Position shift offset 1 and 2 erase

Position shift offset 1

= Position shift offset 2

= Position shift offset 3,4 and 5 erase

= Position shift offset 3

Position shift offset 4

= Position shift offset 5, also changeable in
program

i

H

= Measurements in inch

= Measurements in mm

= Drilling, centering

= Drilling, spotfacing

= Deephole drilling with withdrawal

= Threading

= Deephole drilling with chip breaking

= Pocket milling cycle

= Set Register

= Data of feed speed in mm/min
inch/min

Data of feed in mm /rev.

= Withdrawal to starting plane

= Withdrawal towithdrawal plane

Absolute coordinates
Incremental coordinates

Interpolation parameters

l}Auxiliary parameters

Feed in mm/min
um/revolution
Thread pitch in um

Spindle speed

IRV
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T Tool call-up, tool correction (four digits)

L Subroutine number/repetitions (four digits)

jump target

M (00 - 99)
MOO
MO3
M04
MOS
M08
M09
M17
M30
M38
M39

Auxiliary codes

Programmed stop

Spindle clockwise direction

Spindle counterclockwise direction
Spindle stop

Coolant on

Coolant off

Subroutine end

Program end with return teo program start
Precise stop on

Precise stop off

Permanent program memory for machine data, tool data position shift
register and workpiece programs, position shift register.

Data [nput/Edit

RS 232¢ interface (V24 and 20 mA), 150 - 2400 bd
tape recorder (Phillips MDCR) 600 signs/sec. {corresponds to 6 kbaud)

We reserve the right to make technical modifications and amendments !
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Structure of
G—-—Codes

Group

0

GOQ:
GO1:
GO02:
GO3:
* 1G04 ;
G381l:
G82:
G83:
G84:
G86:
G87:

Rapid traverse
Linear interpolation

}Circulaz interpolation

Dwell

Drilling, centering

Drilling, spotfacing

Deephole drilling with withdrawal
Threading

Deephole drilling with chip breaking
Pocket milling cycle

Group

3%

*x [GA4:

G95:

Data of feed speed in mm/min
{inch/min)
Data of feed in mm/rev. (inch/rev.)

Group

** (GS3:
G54:
G55:

Position shift offset 1 and 2 erase
Position shift offset 1
Position shift offset 2

Group

*|G92:

Set Register

Group

**1G56:
G57:
G58:
G59:

Position shift offset 3,4 ana % erase
Position shift of
Position snift of
Position shift of

T
set 5 (also changeable in program)

Group

G25:
G27:

Subroutine call
Unconditional jump .

Group

G70:
G71:

00

HMeasurements in inch
YMeasurements in mm

Group

*

*1G40:
G41i:
G42:

Meutralization of the cutter tcol correcticn
Cutter path correction left hand
Cutter path correction right hand

Group

noo0oage

Gl7:
Gl8:
G19:
G20:
G21:
G22:

1st Switching
2nd Switching
3rdSwitching
4th8witching
sthawitching
6thSwitching

of
of
of
of
of
of

axis
axis
axis
axis
axis
axis

Group

11

GS99:

G98: Withérawalto starting plane

Withdrawal to withdrawal plane

» Effective block by block
** Tnitial status

] Initial status in mode of operation MON can be determined.



The M — Codes.

Switching or Auxiligry Functions

Stryucture
Group Remarks
Group 0 M0O3 Spindle clockwise direction
. M04 Spindle counterclockwise direction
** IMOS Spindle stop
Group 1 M38 Precise stop on
**1M39 Precise stop off .
Group 2 | *{MOO Programmed stop Effects also
¢ Coolant off (M09)
® Spindle off (MOS)
*1M17 Subroutine off
- *1M30 Program end with return to program Effects additionally
. start s G40 Erase the cutter
radius compensation
® Coolant off (M09}
® Spindle off (MO0S)
Group 3 MO8 Cooclant on
** |[MO9 Cooclant off
* Effective block by block
** Initial status
r
[
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Erection of the Machine

PN

1.1

1.2
1.3
1.4

Machine acceptance

Inspections
Machine number
Control serial number

Scope of delivery of the basic model
Dimensions
Transport, erection of machine and control



1.1 Machine acceptance

1} The machine and the control should be
checked for any transport damage. If
damage is found, the dealer and the
insurers should be contacted immed-
iately.

2) Check that the delivery is complete:
- contact the dealer if any items |
are missing. '

3) Machine number

Quote the machine number in the case of
complaints and spare parts orders,

machine number

4) Control serijal number

In the case of spare parts orders or

F5=hdhd complaints also quote the elec.
0 o ] equipment number, the elec. control
H 0000 number and the elec. serial number.
( i )
E-Equipment number g [[li n[? .[[I] ' : !
E-Control number J [ [ [ [ [[E
Serial number
H N e
i IOCID

1.2 Scope of delivery - basic mgchine

Machine:

Coordinate table, vertical column with
milling head, drive motor, stepping
motors, sheet metal enclosure, trans-
parent cover.

CNC control: EMCOTRONIC M1

Tools: collet chuck ESX-25 (9-10 mm
clamping ran?e), coliet holder, table
clamping rail, slotting-end mill @ 10 mm

1/1
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1.3 Dimensions

Dimensions F1 P-CNC

(. 5
Bin |
I .
| |
. _*‘r |
|
' | e |
g 2
:== H
o i ¢—§—| ———— ﬂ
ol OO . ]
- 255" 193" 125% AV
670 - 850
750
X... dimensions of the tapped bores M6
for bolting the machine.
Dim n TRONIC M
1
2
Bs* 783 % w20 a7l
&0 S !
905
X... dimensions of the ta

for bolting the control.

1/2
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1.4 Transport gnd erection of
machine and control

Weight of machine: approx. 120 kg
Weight of control: approx. 95 kg
Transport machine and control with bars,

max. 30 @ mm.
Recommended length: approx. 1200 mm

I
/

Machine and control bases

The machine and control must be mounted

on stable bases. .

It is not necessary to bolt the machine ‘ -
and control to their respective bases. '

Recommended table sizes:

Machine:
length x width x height
1000 x 750 x 830 mm

Control:
length x width x height
810 x 500 x 830 mm -

Recommended table height: 830 mm

1/3



Machine

\ ~ Machine

The control can be installed to the left
or right of the machine.

Note:

Before commissioning, remove rust inhib-
itor and then grease and oil machine.

See lubrication and ciling of the mach-
ine, chapter 8, point 1: Cross and longi-
tudinal slideways.

1/4



Machine base for mgchine ond control

The machine and the control can be turned
through 120°.
gizes of tables: See illustration

. 1035 -
N\ N
20 Machine D
Contro.L SR M
78 UL I
5 .Y
2 3) 4
/
Machine
- C'Ontrol The stand for the control(l) can be

mounted to the left or on the right

side of the machine stand.

The joint(2), the handle(3) and the
legs{4) have to be mounted in the
correct way.

Adjusting the Height of the Machine Stand

- Adjust the height with the hexagon
screws M16 x 60 (5).

- Counter the hexagon screw with the
hexagon nut M16(6).

Note:

The hexagon bolts M16 x 60 can be placed

directly on the floor. but it is advisable tc
place metal sheets (7) underneath.

O s s S s
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2. Electricail connections

2.1 Power supply for the F1P-CNC
2.2 Mains supply

2.3 Machine-control connection

2.4 Fuses
2.5 Layout diagram
2.6 Electrical connection of the accessories

2.7 Changing the stepping motor prjnted circuit board R3D 413 000
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2.1 Power supply for the F1 P-CNC

Yoltages: 100 V
115 V
220 V| single-phase
240 V

Frequency: 50 Hz or 60 Hz

Fuse: 10 A slow
Connected load: 700 VA
Lead-ins:

3 x 1.5 mm~ wire cross section,

Please also observe the local
regulations!

2/1
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2.2 Mains QQﬂﬂﬂCthﬂ

Note:

Only a trained electrician may connect
the machine.

RS
L] ek

1. Terminal strip for mains connection

]L.Tﬂ!—u--'

Uﬂuuﬂﬂﬂﬂ

2. Screw fitting for mains cable.

3. Strain-relief clamp

=T L]
" ™

—— = =
e ]

X¢

D |

M

LY

7

D

X865

Unscrew cap of cable screw fitting (2)
and thread onto lead-in.

Pass lead-in through cable screw
fitting.

Connection:

Connect phase L1 to contact 1 of the
terminal strip X 65 (item 1).

Connect neutral conductor N to the
terminal 4 (blue terminal) of the
terminal strip X 65 (item 1).

Connect yellow-green core (PE) to the
earthing terminal ( (L) ).

Clamp lead-in in strain-relief clamp (3).

Screw cap onto cable screw fitting (2).

2/2



2.3 Machine-control connection

HC.

=

C;7 The cable lead is on the right or left

of the machine housing depending on
whether the control is located to the
right or left of the machine.

)
(]

“REl | b

=

Remove metal plate (1}, insert all
1 plugs. Mount cable collar {2) on hous-
5 _ ing and secure with metal plate (1).

Connection of the machine cable to the
control:

Warning !

When connecting or disconnecting, the
main switch must be switched off other-
wise electronic components can be dest-

royed.
o2 3 :
=l 1 .. socket: mains voltage
- E 2 .. el, vice (accessory)
‘jfl} 3 .. speed transmitter
? % ;jl 4 .. provided for extensions (power
7; / ;{' current), plug covered
:;; % 5 .. main drive
6 .. tool turret

7 .. stepping motor Z

o ama it A,
R i e

8 .. stepping motor Y

9 .. stepping motor X

10 .. door limit switch

11 .. .interface RS-232 C




2.4 Fuses |

1. Main drive fuse:

If the control lamps (1) do not ilium-
inate on the main drive pc board, the
main drive fuse (2) has probably blown
(fuse type: glass-tube fuse 16 A ff,
6.3 x 32). The reason for this may be

voltage (max. +/- 12 V admissible).

i
I" too high a fluctuation of the mains
1
|
|

o

—— 2 0

()
O
()

-]
N

=

2. Fuses on the motor driver card (3)

from left to right, fuses for:

Fll ... socket

El2 ... plug, item 4

E13 ... power supply for computer
El4 ... transformer for drive X,Y,Z

2/4
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2.6 Electrical connectjon of the acgessories

Connection of the electric machine vice

Scope of delivery:

vice with connection cable

cable plate

¢ printed circuit boards
screws for mounting the pc boards

Installation:

+

|-t

Remove cover panel (1), insert connect-
ion cable of vice and mount cable
plate supplied.

Open cable sheathing and insert con-
nection cable.

Plug in plug for machine vice (see
chapter 2.3)

PC board installation

H——

[r—

open control box

2/6

+

Mount board (1) with 4 cheese head
screws and plug in the free Panduit
plug.

Plug Panduit plug into Soard (2},
insert board (2) and secure with 2
screws.

wWwarning !

Nhgn connecting or disconnecting, the
main switch must be switched off as
otherwise electronic components could

| be destroyed.




ATTENTION i

2] Chonding stepping motor board R3D 413 000

Before mounting the board R3D 413 coo the
dip-switches for current adjustment and feed
directions have to be set in correct way,
Otherwise the board will be destroved.

Note: Dark means pressed = ON

CNC 1140 == | B
(= Cu t switch =)
CONPACT 6=CNC Cm on X(1)Z board @l F1P-CNC
F3-CNC =) are the  same =)
C=) Switches f [ =)
= adjusting =
~EE e s s
Adjusting feed_ directions
z Y o] :X ON
Jote:
Jark means pressed = ON F1P-CNC
| - -
Z Y X
F3-CNC
| ) =
X
: 140 CNC
260 CNC
Ca e COMRACT 6 CNC
N } 7
\\ S ! >
0
n % |
| B oo 00 |
0 * ﬁ ' B/' 0
% %z%v?x h
o LI
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S5, Description of the Machine

3.1 Description of the design
Machine frame with integrated chip tray
Machine stand
The slides/quideways
The axis drives
The measuring system/control system
The milling head
The miTling spindle
The miliing spindie drive
The working area
The machine data for vertical and horizontal milling
Clamping tcols

3.2 Machine zero point, tool-holding fixture reference point



3.1 Description of the desjan

Machine frame with integrated chip tray
The machine frame 1s mounted on the
plastic-coated fabricated steel con-
struction. The chip tray has a smooth
finish and is therefore easy to clean.

Machine stand

The machine stand is manufactured from
high-grade grey cast iron with heavy
ribbing. This ensures high stability
and vibration-free behaviour.

The slides/slideways

The slides are also made of high-grade
grey cast iron. The slideways are des-
igned as ground dovetail guides. Opti-
mum guiding conditions of the slides
and oversizing of the slideways ensure
Tow surface pressure and thus a long
service life. A1l silides are fitted
with two adjustable taper gibs.

The axis drives _
The slides are traversed with stepping
motors via high-precision ball screw
spindles.

Step resolution: 0.001 mm

High positioning accuracy is achieved
with the rigid high-precision ball
screw spindies (@ 12 x 5 mm) and a
rigid axial bearing arrangement.

The measuring system/control system

The position of the machine zero point
(M) in relation to the tool-holding
fixture reference point (N) is deter-
mined by the control when the reference
point is approached. In traversing‘oper-
ations the slide positions are moni-
tored every 5 mm (synchronous measure-
ments: target/actual value comparison/
slide travel with computer). Alarm is
given if a drive falls ocut of step.

The milling head

The milling headocan be swivelled
through up to 90~ after two hexagon o
head screws have been loosened. The 0
and the 90~ positions are set as end
stops.

Tool clamping

The tool-holding fixtures are clamped
with a rapid-action clamping device by
activation of the clamping lever. En-
sure that the tool taper and main spin-
dle cone are free of dirt and grease.

3/1

The milling spindle

The miTTing spindle is mounted in two
tapered roller bearings, backlash-free.
The tapered rolier bearings have perman-
ent grease lubrication.

Tool-holding fixture: SK30 similar to
DIN 206.

Orive of the milling spindle

The milling spindle is driven directly
by an infinitely variable d.c. motor via
a toothed belt. The main spindle brake
and reversal of the direction of rota-
tion are activated by the control. The
main spindle speed and slide feed are
synchronised by a speed transmitter.

The working area

The working area is limited by the mech-
anical stops. To ensure that the slides
do not become blocked, software stops
are provided about 0.5 mm in front of
the mechanical stops.

CNC operation

When sTide paths are programmed in CNC
operation which extend beyond the soft-
ware stops, the control displays alarm
44: TARGET LIMITS EXCEEDED,

Manual operation

In manual operation the control displays
alarm 45: ENTER CAUTION ZONE, about 5 mm
before the software stops are reached.
In this zone (5 mm before the software
stop) the feed rate is automatically
reduced so that there is sti]l an ,
adequate distance for braking. When the
software limit switch is reached, the

control displays alarm 44: TARGET LIMITS
EXCEEDED.

The machine data for vertical and
horizontal milling

When the machine is converted from hori-
zontal to vertical milling, the position
of the tool-holding fixture reference
point and the coordinate system change.
The MSD data must be loaded (see
programming instructions and operating
instructions EMCOTRONIC M1).

The machine is delivered with the MSD
data for vertical milling.
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3.2 Machine zero paint
fool-nolding fixture reference point

NOTES FOR BETTER COMPREHENSION

1} The machine manufacturer establishes
the position of M and N on the machine.

Criterion for establishing the position M

It must be easy to determine the dist-
ances to the workpiece zero point.

2) The machine manufacturer measures the
distances from M to N and enters them
into the control (This measuring pro-
cedure is performed when the refer-
ence point has been approached).

The control therefore knows the dist-
ances M to N.

3) Vertical and horizontal milling
The distances from M to N differ for
vertical and horizontal miiling.
With a universal milling machine,
such as the FIP-CNC, the MSD data of
the control therefore have to be chan-
ged when the machine is converted.

pay ; ’XA
_] N }_..__._¢_.

by
Nt

(M _+X M Z

F1P-CNC F1P-CNC
vertical horizontal
Position of M: Position of N:

Left front edge of the

N Ties in the spindle axis at
table surface

the front of the main spindle.

MSD datg Condition of delivery F1 P-CNC
The machine is delivered with two MSD data for vertical mode of
cassettes and two punched tapes with operation have been loaded.

MSD data. '

* MSD data vertical milling

* MSD data horizontal milling

The relevant data must be entered
depending on the alternative selected. .

372



4, Commissioning of the Machine

4.1 Switching on the machine
4.2 Approaching the reference point

4.3 Switching off the machine

e



L, CQmmissionlnq of the Machiline

- Remove corrosion inhibitor

- Ensure that workpieces and tools are
clamped firmly and securely.

4,1 Switching on the machine

Activate main switch (key-operated
switch). The emergency-off button must
be unlocked. The control reports in the
MANUAL mode. The reference point must be
approached (see page 4/2).

Note:

[f the machine has.not been switched on
for more than 3 months, the MSD data
(machine status data) are no longer
available in the buffer memory. In this
case the screen displays aiarm 13.

Moreover, nonsensical values are dis-
played in the position shift offset
register (PSQ) and in the tool data
register (70).

Measures:

Reload machine data from cassette or
punched tape.

Loading of the machine data (MSD)

‘MSD is an abbreviaiton for "machine
status data”.

The machine is delivered with one ma-
chine data cassette and one punched tape
with the MSD data.

1. Loading machine data - from cassette: 2. Loading machine data from punched
Insert cassette tape via RS> c3cC.
EDIT Insert punched tape.

[EDIT]
[InT] (0] [ENTER] |

- [T ]3] [ENTER]
s} {sHiFT][D]

The data are loaded.

When the loading process is completed, After loading press RESET.
the control reports with MAN,

This loading procedure must be
performed three times.

br1



4,7 ADProgening the retference point

The reference point serves to synchron-

ise the measuring system. It must be

approached in X, Y and Z every time the
machine is switched on. After the refer-
ence point has beenapproached, the ma- j
chine can be switched over to the other !

modes.

Sequence

Description

ERE

Press keyand corres-

ponding movement key
together until the poin-
ter is inside the rect-
angular area {5mm).

Repeat the same procedure
for the Y- and Z-axes.

X-axis

S

Y-oxis

[N
ﬁzijSFW

2

Z-axis

Switch over to operating
mode "Reference point™.

Select X axis.

After theliﬁﬁikey has been

pressed, the slide travels
in such a way that the
pointer lies at the inside
corner. Repeat the same
procedure for the Y- and

oh

el

ol

Q.
(@]

Z-axes. [ X-axis  Y-axis Z-ax1is
Note 1: Note 2:

If, for example, after the positioning
of only one arrow, you have pressed

H [cvcn.e’
REF. X START

you must switch back to the MAN. mode

$O that you can also traverse into the
reference zone in the Y and Z

directions.

472

From software version AC 02.00, DC 02.00
onwards you only need to press

CYCLE START after the siides have

been traversed into the reference

zone. All three slides traverse to

the reference point.
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4.3 Switching off the machine

It is useful if you move the slides to
the reference marks before switching off
the key-operated switch.

When you switch on again you can move
the slides only at low speed until you
have approached the reference point.
Switching OFF .the machine is performed
wirh the key-operated switch.

Attention !

Key-operated switch must be used only when
main spindel is at complete standstill.
Otherwise the anchor fuse of the main
motor may burn through.

X

473



2. Accessories for clamping

the workpleces

i
5.1 Cilamping tools for workpieces 5

5.2 The dividing attachment



5.1 Clamping tools for workpieces

Dimensions of the T-slots

S0

1H9

.|
|

|

16

L

5/1

Clamping bars (basic equipment)

The clamping bars are mounted directly
onto the slide depending on the work-
piece in question. The workpiece is
ctamped with the stud bolts.

Machine vice with stop

Width of jaw : 60 mm
Clamping capacity: 60 mm

Incremental strqp

Height: 60 mm
For clamping a workpiece you need at
least two incremental straps.



m

3-jaw chuck (2x 3 Jaws) 4-jaw chuck (2 x 4 jaws) 4-jaw independed chuck

For heolding round, trian- For holding round, For heolding workpieces
gular and hexagonal wWork- square and octogonal - centrically and eccentri- —
pleces centrically. workpieces centrically. cally.

Adaptor plate

To mount 3i-jaw, 4-jaw chuck
and independent. The adaptor
plate itself is mounted on
to the milling table.

Intermediate plate

Té mount 3i-~jaw, 4-jaw chuck

and independent. The inter-

mediate plate itself is moun-

ted on to the dividing atach-

ment. The dividirg attach-

ment is clamped to the milling

table with twc T-slot screws. —

Dividing attachment

5/2 -
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Operating.instructions

T-slots of the dividing attachment

7z i

4 U el &

e ‘
10,5 |
i

TECHNICAL DATA

Diameter of rotary table: 150 mm
Worm reduction: 1: 490
T-slots according to factory standard.

No. of holes in dividing plates:
27, 33, 34, 36, 39, 40, 42

OPERATING ELEMENTS

Clamping Tevers {1) for rotary table:

- The clamping levers (1) must be clamped

before every machine operation.

Indexing pin with handle (2):

During direct dividing from 15° to 15°
the pin engages the indexing wheel.
During indirect dividing or free divi-
ding by means of the graduated scale,
the handle must be pulled ocut and swi-
velled to the left.

The graduated scale (3) is for

controlling the divisions.

5/3

Crank handle with index plunger (4) is
connected to the worm which in turn
engages the indexing wheel.

The shears serve to facilitate adding

the number of holes when a fraction of a
turn is made.

Disengaging and engaging the worm:

The Allen head screw (5) is loosened.
When the dividing plate is turned
counterclockwise, the worm is disen-
gaged. By turning the dividing plate
clockwise, the worm is engaged for in-
direct dividing. To facilitate engage-
ment of the worm, the rotary table
should be moved slightly by hand. The
indexing pin (2) must be disengaged
during this procedure.

The Allen head screw (5) must then be
retightened.



Types of

dividing

Indirect dividing:

Indirect dividing is the more accurate
dividing procedure as the worm reduction
of 1 : 40 reduces inaccuracies in dividing.

Indirect dividing method:

Owing to the worm reduction of 1 : 40
the crank handle has to be turned 40
full revolutions Before the rotary table
turns through 360~ . Exact fractions of
turns can be made with the aid of the
dividing plates.

Note:

Direct dividing:

The worm is disengaged and clamped.
Possibility 1:

Smsllest dividing possibility from 15° to
15

(= éd divisions per 360° revolution),
Note: The indexing pin must fully engage.

Possibility 2:

The indexing pin is pulled out and
swivelled to the left. The dividing angle
is set according to the graduated scale on
the rotary table.

With indirect dividing the indexing pin
© is always disengaged. The rotary table
must always be cliamped before a work-

piece is machined.

The indexing chart:

The 1st column indicates the number of
divisions desired, the 2nd the number of
degrees corresponding to the number of
divisions. The 3rd column indicates the
number of full revolutions which have to
be made with the crank handle of the
indirect dividing attachment for the
corresponding number of divisions. The 8
other columns give the number of holes
which have to be added to the full
revolutions for each dividing plate.

T
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Example of an indirect dividing
operation:

Desired division: 13 divisions per 360°.

From the indexing chart it can be seen
that at the desired division 13, 3 ful?l
crank turns must be made plus a fraction
turn of 3 additional holes on the divi-
ding plate 39.

Practical execution:

1. The dividing plate with 39 holes is
mounted., - !

2. Fix the arms of the shears with
the clamping screw so that 4 holes
are visible (= 3 spaces). '

The indexing chart contains the number
of holes (= number of spaces) which have
to be added. Thus, the arms of the shears
encompass 4 holes when the number 3 is
indicated.

3. The indexing plunger is placed in a
hole of plate 39 and the left arm of’
the shears moved until it touches the
plunger.

g
Gal
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4. With the crank handle 3 full turns
plus the fractional turn are made to
the right arm of the shears. The
plunger is inserted into the hole
marked in black. One dividing
operation is completed.

5. Next dividiné operation:

The shears are turned until the left
arm touches the plunger again; the
next dividing operation follows as
described in 4. above.

ben.

2

NOTE: The shears must not be moved
during the dividing operation; otherwise
they do not serve their purpose as an
orientation aid.

Note:
If a larger number of holes has to be
set than the maximum opening of the

shears allows, you have to set the dif-

ference in the number of holes between
the shears.

Example:

21 divisions per 360° have to be carried
out. From the chart ¢ne can see that one
full turn plus the fractional turn of 38
holes on the plate 42 have to be per-
formed. 38 holes cannot be set.

Thus: 42-38= 4 holes. When dividing, you
make one additional turn (2 turns alto-

gether) and turn back the difference of

4 holes (5 holes are visible between the
arms of the sheaks).




INDEX TABLE

for
MAXIMAT

Formula for the Calculation of the Hole Numbers Required

z = No. of divisions required for one revolution of the workpiece.,

K = No. of revolutions of handle for a complete revolution

of the workpiece.
n = No. of revolutions of handle far one dividing move: n
Worm reduction of dividing head 1:40; i, e. K = 40.

K
pa

k=] e
g x Amount of holes to be added % x Amount of holes to be added
sl . 3 for each index plate 2 R S for each index plate
§ 18 |22 § | ¢ i=s
@ | & (°2 @ & |28
5 |5 25127 33)34] 363839/ 4a0/42 | 2 | & |$5|27|33] 34 26| 38 |39 | 40| a2
2 | 1809 20 32 1 9 i 10
175° 19[ 12 33! 1 7 |
170°] 18] 24 34 1 6 i
160°] 17 21 35 | 1 6
150°-16] 18 36 109 11 3 4
140°[ 15| 15 8. |1 2
130° 1412 39 1 1
1250| 13} 24 401 9° | 1
37120°[ 13 9! 11 12 13 14 42 ; 40
1109 12| & 44 30 :
100% 11| 3 45 | 8 24 | 32 !
4 90° 10 48 ; a0 35
80° 8|24 50 ' 32
75 8| 9 11 12 13 14 Fye 21 28 |
51 72> 8 ] L s2i 30
70° 7127 54 | 20
65°] 7] 6 55 i Toa
61 60° 6]18] 22 24 26 28 56 . ¢ 30
55° 6] 3 60 ' 6° | |18 |
7 5 30 | 64 25
50°| 515 65 | 24
81 459['5 66 | | 20
9400 4T T 68 | 20
| 0] 36 & T T 70 T 24
BRI I 72 50 15 | 20 '
12 30 3779711 12 13 14 76 20
L cc: 9UR 30 9 1) AREN ;
[ 130 30 RS 3 78 | 20
14 2 36 | 8o | 17 118 |19 20 |21
N30 -3 -5 S O O A A 84 | | 20
15] 247 2118, 22, 24| [261 |28 | g5 | | 116
16 20 i arteie e o 88 T :
7] p20 TRl L 9 j4° 12 | 11g
| 18200 216 T TE T T 9s | T I 16
LESNS T O N A B S
(20 Hee 2 T T f T " Twe A R 16
IR A A A 120 3° | 19 (11 112 13 14
51 1 = 38 [180°2°7 '8 | I8
22 1 271 T 200~ T 8
241 15°[ 71181 23] 24 26 28 {240 T 1 6 7
25 1 T 24 270 | T4
26 1 1T 21 360 | 1° 3
27 1[13 a0 2
28 1 18 1 30’ 2
EIREERIE T?""—“ié“f_" B3 114 0] T T
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6. Tools — Tool Datg
6.1 Clamping of tools

6.2 Tool programming and compensation

6.2.1 T-address

6.2.2 Call-up

6.2.3 Cancellation of the tool (length) compensation
6.2.4 Alarms

6.2.5 Tool compensation values: tool length and radius
6.2.6 Input - Compensation

6.2.7 Programming note

6.3 Correction of tool length compensation

6.4 Direct take-over of tool lengths

6.4.1 Touching with dial gauge

6.4.2 Scratching a trial workpiece

A

|



6.1 Clamping of Tools

Attention:

Spindle taper and tocl taper must be dirt-
and dust-free.

Ciamping with collet chuck

W7

Tools with cylindrical shaft are clamped
with the collet chuck.

' i
F——T—r—9——r=rr—" !

J I l ! |

Note:

- Put collet into nut inclined so that
the eccentric ring grips the groove
of the collet. Screw nut with collet
onto collet chuck.

\\QL:===y®

Clamping of tools

Put tool into collet and tighten nut
with cylindrical pin in clockwise di-
rection. For counter-holding of main
spindle put cylindrical pin into col-
let holder.

6/1

Taking out the collet:

Unscrew nut. The eccentric ring in the
nut presses the collet out the nut is
unscrewed.

Maintenance

Use ©il and clean collet and collet
chuck after use. Chips and dirt can da-
mage the tapers and influence the pre-
cision.

Collets

You find the clamping capacity in inch
and metric engraved on the cellets. Dia-
meters smaller or larger than indicated
must not be clamped.
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Holder for taps

Clamping with shell end mill arbor

Using the arbor you can clamp tcols up
to a bore of 16 mm. The 4 spacing col-
lars serve for adjusting the different
width of the milling cutters.

A separate description is enclosed with the holder for

taps.

6/2



6.2 TooO 1 Proaramming

il m N

6.2.1 T-Address:

Tools are programmed under the T-address using
a 4-digits number.

Code
T L] l’ ‘l I’
01 - 99 ' 01 - 99
Tocol Number Tool Compensation Number
The first two. digits are the Number code for tocol data
tool number (number of tocl (length, radius}.
position on tool pallet with The tool compensation number

automatic tool change). is listed in the tool data
: memory.

6.2.2 Call-up

Every new T-address has to be called-up with
a GO0 block {(otherwise Alarm sign).

Example: Call-up in same bleck with GO0

N 90 / MOO
N 100 / GOC / X..oo/Yvo /2y v/ 102 02

Example: After the T-call-up a GO0 traverse
instruction follows.

N 100 / T02 02

N 110 / GS4 / F 130

N 120 / G54

N 130 /7 GO0 / X.o /Yoo /200 i/

6/3
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6.2.3 Calling-off the Tool{lenath) Compensation

T.. 00

If the reference number T.. 00 is pro-
grammed, the coordinates (measurements)
system refers to the reference point N

of the tool-holding fixture

N
1. oo

ms.

1. T-call~up not in connection with GQO

traverse instruction

. Unacceptable call-up TO0 04:

Tool number # 1 - 99

But compensation number # 0

T 02 00 is acceptable, but does not
make sense.,

. Th compen n va
Tool length, tool radius

1. Tool length in mm (inch with G790
being active)with sian:

Imagine the coordinate system in

L=6842

point N. The tool lengths are

taken from point N

2. Cutter Radius in mm (Inch with G70
peing active)

The information on the radius is
necessary with G41/G42.

Input:
2 - 68.42/RS

R=5

6/4



6 Input - Compe Lon

The tool data are entered into the tool
memory in the EDIT mode.

1 corresponds to compensation T.. 01
20 corresponds to compensation T.. 20

AARAAR AR EARAAARAARSI RS A RN N LCARARRNATARNNAN

o

X 4 R L
- . Tool lengths: under Z-address
. Radius: under R.
! Compensation:
If a tool is called up in the program,
the control acquires the data Z (length)
and R which are entered under the code

number.

F-me&wmw

6.2.7 Progromming Note:

Compensation number and tool number need :
not be the same, e.g. T05 0l. For the

sake of clarity it is advisabie for the !
compensation numbers to be the same as
the tool numbers.

6/5



6.3 Correction of tool (length) compensgtion ,

measurements

correction of length

By measuring the workpiece you find out
possible faults, which are caused by non- ////’

accurate tool data.

Correction:

* Erase wrong data
= Enter correct data

Zactual=69 mm
Z INFO =60mm

2.

7z

Z actual is the same as

/Z INFO in the tool data memory

Measurement in draw1nq (10) and on
workpiece must be the same.

e

o
P
s
p

.

Example:

- 6/6
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Z actual is not equal to 7 INFO:

Consequence: Wrong measurements on
workplece (15 mm instead 10 mm)



Correction of the length datag

4
A

.

\

Z INFO60)

Z actual (65)

N\

<
N
15,7

Ty "/

MODE: EDIT TCOL DATA

'*tii.ﬁ‘.‘**t-tt-k*-I'IIIIﬂ*ﬁ*'l’.tflilﬂﬂ

LT >&g

R A R A A N T R A RN N NN RN NS AN AT RS R

Z -65.

s/7

Imagine the coordinates system in the
target value.

Measure difference between target value
and actual value: Z = -Smm

Add this value with the correct sign to
the value in the tool data memory.

Z ~ 860 mm + (~5mm) = =65 mm

Write this value into the tool data memcry.

—.



6.4 Direct Take-gver of tool length

This is very comfortable and can be made
use of in most cases.

6.4,1, Touching with digl gguge

Mode
AN

1. Touch dial gauge with point N,
Set dial gauge to zero.
If dial gauge indicates zeroc then a
specific height H is reached.

SHIFT
T0O0
ENTER

Height H is put in. The computer can
now calculate the tool value Z when
touching with a tool.

2. Touch dial gauge with.tool {gauge
must show zero, then height H is
reached).

SHIFT
T 01 Tool number

ENTER

The measurement Z of tool T2l is entered
under correction number 7T..01.

6/8



4,2 Scragtehing ¢
H=60,24
L
260.24
s
i/
N
e

6/9

rigl workpiece

Mode
MAN

. Measure the height (H) if the trial work-

piece has to be scratched.

. Move point N up to Z-value H (monitor

read-out)
SHIFT
TOG
ENTER

The reference measurement H is registered.

. Scratch the surface of the workpiece.

SHIFT
T O 1 actual tool number
ENTER

The measurement Z is registered under
the correcticn number T..01.

e
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7/ . Technoloqiéol Data

7.1 General

7.1.1 Cutting speed (Vs)

7.1.2 Speed (S)

7.1.3 Feed rate, depth of cut
7.2 Determining the feed rate and depth of cut during milling
7.3 Determining the feed rate during drilling

7.4 Determining speed and cutting speed

Note:

The cutting values apply to well ground HSS tools.
If softer or harder materials are cut than given in
the tables, the cutting data are to be increased or
decreased accordingly.



7.1 Generql:

7.1.1 Cutting speed (Vs)

d(mm) x ¥ x S{rpm)
Vg (m/min) = 1000

Vg = Cutting speed
d = Diameter of workpiece
S

= Main séindle speed

The maximum cutting speed depends on

- Material of workpiece:

The higher the strength of the material,
the lower the cutting speed.

The charts contain the following data:

Vg 44 m/min for aluminium (Torradur B)

Vs = 35 m/min for soft steel
"soft plastics
V. = 25 m/min for tool steel

hard plastics

— Material of tool:

Carbide tools allow higher cutting speed
than HSS tools.

The values given in the charts are for
HSS tools.

7.1.2 Speed (8)

You calculate the speed of the milling
spindle from cutting speed and diameter
of milling cutter.

Vg (m/min) x 1000
S {(rpm) = d (mm) x I

7/1

T
7.1.3 Feed rate and depth of cut
F = Feed rate (mm/min)
t = Depth of cut (mm) B
Generally: feed rate and depth of cut
depend on
- workpiece material -
- performance of machine and
- geometry of milling cutter.
Material of workpiece:
The higher the strength, the lower the F
and t values.
Rating of the machine o
The higher the rating, the greater the
feed and the depth of cut (limitations: e
cutter geometry).
The tables gave guide values for the .
F1-CNC.
Relationship between F and t:
The bigger t is, the smaller F is and
vice versa.



/.2 betermining the feed rate

and depth of cut during milling

7.2.1 Face milling of aluminium {Torradur B) at v = 44 m/min

J

; N

3 \\ \

AN N

~
i N ™
\\\ \\\Q
k] 8 o éﬁ\
. ~\ NN

2 \ \\\ 2\
E 5 \\ \\ \Q%' \ \\\
a N [N N
S, N f%a N
5 & N, N A S

2 N

S i N ~ S
s N N

12 % By

I'N
e
N
% S % 9 X BRER g o

Feed rate (mm/min)

Depth of cut = 2 mm

S

Cutter diameter = 25 mﬁ]

.‘///’

IFeed rate = 80 mm/min]

You can also proceed as follows:

Feed rate = 90 mm/min

N

'ICutter diameter

16 mm

‘(,/’

Lpepth of cut = 5 mm|
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7.2.2 Face milling of steel (9520) at v = 35 m/min

8

AN -

N\ N

e AN AN

X N N
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: N INC L Ney
E s Q?‘ \\ \’)\\ \\

&
~ N
*=-,’ 1 \o}o, \0. > \\ \\
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C 5 & % N X AN
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= ) N A
g Qs N

" N AN AN

/]
Ve
7

m it
L00
500

\

N N
858§ 8

Feed rate (mm/min)

0
15
0
30
50
60)

C | [Depth of cut = 1.5 mm | |Cutter diameter = 25 mm

S P

[Feed rate = 30 mm/min1

You can also proceed as follows:

Lfged rate = 90 mm/min] [Cutter diameter = 25 mmj

‘\\\\ ‘r///”

(Depth of cut = 0.5 mm ]
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Drill diameter (mm)

7.3 Determining the feed rate

during drilling in 9520 and Torradur B

20

18

16 -

14 [~ <<%

12 '\__\ . ""“°f££?du,

10 i\..‘,___‘-.,.. V.«m :

9 IS5 )

8 ~U X

7 iy e
6 T~ >
. /

/ Pt
4 , V4
/] /|
3 yd v
4’/ ,//
i g /
2
e v
7 /7
15 va
e /

| / ,1’

1 Z]
c9
08
07
Q6
Qs = =

=2 & 8 I B 8 RS8ES st § g

Feed rate (mm/min) [rmm/min]

Material: 9520

Drill diameter = 9 mm

v

Feed rate = 60 mm/min
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/.4 Determining the speed and cutting speed

100

mm
inch L

Determining the cutting speed:

Diameter of the cutter

-|

Vg| Spindle speed

E Cutting speed

-

//5

Determining the speed:

e—[ 7 || L

Diameter of the cutter

Correct cutting speed for
the material in question

Spindle speed

e
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S8.lubrication of the machlne

Lubrlcant recommendatlions



Lubrication of the Machine

ubricgnt recommen on

Lubricant recommendations

1. Slideways

Qi1 the guideways of the longitudinal,
cross and vertical slides every day with

0il press. (One lub. nipple on the ver-
Tical siide, two nipples on the left
under the longitudinal slide).

0i1 for slideways

Slideway oil with adhesion additives and
wear-reducing additives. Pregention of
the stick-slip effect. 73 my /sec. (cSt)
at reference temperature 40°.

CASTROL MAGNA BDX 68.

Complies with the Cincinnati Miliing
Specification P 47.

2, Feed spindles X, Y, 7:

The spindles installed in the machine
have permanent grease lubrication.

If a new spindle is instailed, it is to
be greased.

Grease grade

Lithium-saponified multipurpose grease
with 2 high drip point. Penetration
about 285. NLGI class 2.

CASTROL SPHEEROL EPL 2.

This grease gas a service temperature
range of -30°C to +110°C.

or
CASTROL GREASE iM -

lithium-saponified multipurpose grease
of the NLGI class 2.
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3. Maln spindlie begrings:

The main spindle bearings installed have
permanent grease lubrication.

If the main spindle bearings are re-
placed, the two covers and the two
tapered roller bearings are to be
greased wjgh depot grease {(quantity:
about 4 cm”).

Grease grade:

Arcanol anti-friction bearing grease L74
DIN 51502

KTBLEZK consistency NLGI 2.

This is a special grease from FAG
(bearing manufacturer).

It hss a temperature range of -40°C to
+130°C and is water-resistant.
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Q9. Regdjustment Work
9.1 Inspection of the main'motor carbon brushes
9.2 Readjustment of the milling head limits

9.3 Removal and fitment of the main motor

9.4  Replacing the main spindle bearing

9.5 Exchanging the step motors

9.6 Exchanging the X-, Y-, Z-spindles

9.6.1 Removal of the X-spindle
9.6.2 Removal of the Y-spindle
9.6.3 Removal of the Z-spindle
9.6.4 Installation of the spindles

Readjustment of the slide clearance
Measuring the reversal clearance

Seizure of the tool



9.1 Inspectjon of the moin motor carbon brushes

EE!
=

N
l*-ennn

f——

w|20mm

Disconnect the mains plug, prior to in-
spection of the carbon brushes.

Worn carbon brushes damage the armature
laminations, and can destroy the main
spindle pc-board due to excessive brush
sparks.

Inspectigg the carbon brushes

Interval: Every 100 operating hours.

A new carbon brush has a length of about

20 mm. The carbon brush must be replaced,

at the latest, when the remgining length
is about 6 mm. -

Uneven wear is a typical characteristic
of a direct current permanent motor that
turns in one direction.

Exchange the unevenly worn carbon brushes

insofar as they still have sufficient
length.

9.2 Regdjustment of the milling head limits

Where the milling head is improperly swivelled at the
limits, deformation of the limit bolt can occur. The limit

can be readjusted.

Readjustment:

Clamp a mandrel (1) in the collet, and measure angularity
with gauge or angle (2).

Reset the limit bolt accordingly.

4

(-

Vertical limit.//

bolt

Horizontal
limit bolt
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9.% Removal and fitment of the majin motor

3
0
2

Note:

Disconnect the mains plug prior to fitting
or removing the main motor!

Removal:

Remove the rear machine panel

Disconnect the main motor
cable froim the terminal strip

Unscrew the cable screw union,
unthread the cable and
remove the hose.

Unscrew lever (1) {counter-
clockwise thread)

Unscrew the cheese-head screws
(2) left and right of the cover

(3), and remove the cover.

Unscrew both hexagonal socket
head screws of the eccenter
block (4) and remove the
eccenter block.

Unscrew the 4 fixing screws (5)

of the main motor, and remove
main motor with motor plate
{6) and drive belt.

the
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Fitment:

Place motor plate on motor

Place V-belt on pulley

Place motcs with motor plate
and positioned belt on milling
head (pretensioning force for
clamping the main motor belt
6.5 kp (65 N).

Unscrew the main motor with motor
clate {(taking into account the
V-belt tension) with milling head.

Fit eccenter block
Fit cover
Screw on lever

Thread in cable, fit hose, screw
on cable screw union.

Connect main motor cable (see
electrical connection of the
main motor, next page).

Fit-back panel



Electrical connection of the main motor

IMZNIL
/

Connection cable

Main motor

blue (A2)

brown (Alz

DO DO®S &
IS v ¢ &
8006 Q@

N
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black

green-yellow

green-ye
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+ Back panel removed,

+ Install cable.

+ Screw cable screw union.

+ Connect cable of main motor.

+ Attach back panel.

Terminal strip

black

brown (Al)

blue (A2)

green/yellow
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9.4 Replacing the majn spinde] bearing
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Removal:

+ Disconnect mains plug.
Remove main motor.

Unscrew tapped stud (1).
Unscrew annular nut (2),.
Remove pulley (3).

Remove adjusting spring (4).
Knock the spindle (5) out down-
wards (with plastic hammer).
Remove the internal bearing
rings (6) and the external
bearing rings (7).

+ 4+ o+

+

Lubricating the bearing

Half fill the 2 covers with grease!
(depot grease, quantity 4 cm'). i

Grease the tapered roller bearings.
i

Grease quality:

Arcancl Roller Bearing Grease L74 .
DIN 51502 KTBLEZ2K consistency i
NiL GI2 (Messrs. FAG)
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Temperature measuring point

Fitment:

+ Top-up the depot grease of the
vearing covers (8) (quantity
4 cm’),
+ Press the external bearing rings
(7) into the milling head. '
+ Press the lower internal bearing
ring (6) on the spindle.
Insert spindle and press on the
upper internal bearing ring (6).
Fit adjusting spring (4).
Attach pulley (3).
Tighten annuiar nut (2).
Adjust the annular nut (2) until
the main spindle bearing is pre-
tensioned without clearance.
(Tap with a plastic hammer on
the main spindle, to avoid ten-
sioning of the spindle and to
permit clearance-free pretension—
ing.)
+ Tighten the tapped stud (1).
Attach main motor.
+ Carry out trial run and check
rise in temperature (see next
page). .

+

+ + o+ 4

+



The trial run for the F1 P-CNC
consists of five phases

Allow the spindle bearing to cool down to room
temperature between the individual phases.

Trial run:

Phase No. Time % of max. speed | Speed
Phase I 1. 15 min, 16.8 % 660 (rpm)
2. 15 min. 33.3 % 1330 (rpm)
3. 15 min. | 50 % 2000 (rpm)
Phase II 1. 15 min. | 33.3 % 1330 (rpm)
2. 18 min. | 50 % 2000 (rpm)
3. 15 min, 66.6 % 2660 (rpm)
Phase III | 1. 15 min. | 50 % 2000 (rpm)
2. 15 min. 66.6 % 2660 (rpm)
3. 15 min. 75 % 3000 {rpm)
Phase IV 1. 15 min. 50 % 2000 (rpm}
2. 15 min. 75 % 3000 (rpm)
3. 15 min. [100 % 4000 (rpm)
Phase V 1. 15 min. 50 % 2000 (rpm)
2. 15 min. 75 % 3000 (rpm)
3. 15 min. | 100 % 4000 {rpm}

The temperature should not exceed 60°C.
With higher temperatures, the bearing is
excessively pretensioned.

9/5
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9.5 Exchanging the step motors

The groups for X-, Y- and Z-step motors are different. .
A step motor group consists of step motor, encoder and

motor plate.

X- and Z-slides are additionally equipped with cable screw

unions and hose.

The motor plates of the individual groups are different.

Note:

Disconnect the mains plug, prior to fitting or removing

the step motors!

Removing the step motors

- Disconnect plug from control
- Unscrew back panel from machine
- Remove and open cable clamp

- Remove the particular cable
of the step motor from the cable
line,

- Open the cable screw union of
the particular step motor (only
with X and Z) toward the
machine side.

- Unthread the cable

- Remove step motor with motor
plate (with X-motor, remove the
V-belt protective cover to
ease assembly).

9/6

Fitting the step motors

+ Attach V-belt and screw on motor
with motor plate. Do not tighten
the screws as yet,

Tensioning the V-belt

+ Pressure on motor for V-belt
tensioning about 3 kp (30 N). |
Where the belt is excessively
tensioned, wear is accelerated.
With insufficient tension, the
V-belt jumps over the teeth -
shearing of the teeth, tearing
is the consequence.

+ Tighten the screws.

+ On X-motor, fit belt cover.

+ On X, Z-motor fit cable screw
union. '

+ Place cable in cable sheath and
close the cable sheath.

+ Fit cable line in cable clip.

+ Fit clip.

+ Adjust tacho-generator
(see next page)

+ Fit back panel.

+ Connect plug to control.



Adjusting the tacho-generator

When adjusting the tacho-generator, ensure that the
distance between the bolt (1) and the tacho-generator (2)
is correct.

This distance is 0.3 - 0.5 mm.

Adjusting procedure

+ Measure distance assembly level for 1
motor plate (6) to front side of the !
bolt (1) (Dimension A).

+ Adjust tacho-generator on motor plate
so that the distance between bolt—tacho—
generator is 0.3 -~ 0.5 mm.

X, Z-tacho-generatom Y-tacho-generator

. 12 4 3 | 03:05
// / \ 152
[ /

- Unscrew cable screw-union {(3)., - Loosen nut (S) and adjust the
- Screw back the spacer sleeve (4), tacho-generator (2) to correct
distance.

so that the tacho-generator (2)

can be reached. - Counter the tacho-generator again.

- Adjust the tacho-generator to
the correct distance, and
counter with spacer sleeve.

- Screw on cable screw union.

Function check of the tacho-generator

Approach the reference point, and carry out trial
programme.

~
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i | 9.6 Replacing the X-, Y-, Z-spindles

The spindles are only replaced as a aroup.
X, Y, and Z groups are different. The group
consists of the spindle, nut mount, bearing
pedestal and pulley (see Spare Parts List).
With the bearing and mounting, ensure that
the spindles are not bent.

screwed on by the nuts, since this will cause
the halls to fall cut.

Removal:

i Under no circumstances may the spindles be
{ General:

(f Dismantle the particular step motor with the
motor plate. On the X step motor, additionally
dismantle the belt protection first.

i 9.6.1 Removal of the X-spindle

To simplify spindle disassembly,
traverse the X-slide as far as
possible in the X-direction.

+ Unscrew the cheese-head
bolts M5 x 25 (1) on the
bearing pedestal.

+ Unscrew the hexagonal bolts
M6 x 12 (2) for the nut mount.

+ Withdraw the spindle (3).
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9.6.2 Removal of the Y spindle

To simplify spindle disas— '
sembly, traverse the Y slide

as far as possible in the
Y direction.

+ Remove back panel.

+ Unscrew the oval-head bolts
M6 x 10 (2) for protective
sheet 2 (3) and push back
the protective sheet.

+ Unscrew the c¢ylinder bolt '
M5 x 25 (4) on the bearing
pedestal.

+ Unscrew the cheese-head

5 4 screws M6 x 12 (S) for

/ ﬂ,_g,f’x”_q nut mount. |
|

+ Pull out spindle (6).
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9.6.3 Removal of the Z-spindle

Note: When the step motor of the Z spindle is
removed, the vertical slide could slip away /
(the ball circulating spindles are not self-

locking).

For this reason, securely support the vertical
slide in the upper position, prior to disas-
sembly of the step motor (also installation

aid).

9/10

+ Disassemble the milling

head with main motor {un-—
screw the hexagonal nuts

M8 (1) and pull off the
milling head).

Deposit the milling head

so that no damage can occur.

Unscrew the oval-head bolts
M6 x 10 for holding plate 2
and remove the holding
plate (3).

Unscrew the oval-head bolts
M6 x 10 for scraper plate
(2) and remove the scraper
plate (4) with seraper

felt (5).

Unscrew the cheese-head
bolts M5 x 25 (6) for bear-
ing pedestal.

Unscrew the cheese-head
bolts M6 x 20 (7) for nut
mount and pull out the
spindle.



9.6.4 Installation of the spindles

Prior to installation, grease the spindles
with Arcanol Roller Bearing Grease L74
DIN 51502 KTBLEZK, consistency NLGI2

(Messrs. FAG)

Installation of the spindles

The spindles may not be tensioned during instal-

lation.

Consequences of tensioned spindle installation

Rapid wear, damage (the balls break out).

Possibilities of tensioning with the X spindle

as an example

level 2

level 7

Tensioning in level 1
(plan view)}

Tensioning in level 2

{(front elevation}

Spindle side tensioned

Spindle tensioned

9/11
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To prevent tensioning of the spindles during installation,
the following procedure generally applies

{X spindle example)

+ Thread spindle, screw bearing
pedestal (2) with cheese~head
bolts M5 x 25 (3) firmly, so
that it is centrically placed
in the milling out.

+ Screw the nut mount {1) with
the hexagonal bolts M6 x 12 (4)
firmly.

Move slide.or adjust nut mount
s0 that it can be fastened with
the hexagonal bolts.

+ Crank the slide completely to
the right.

Keep the distance between the
nut mount - bearing pedestail,
as small as possible.

It is now possible that the spindle
e 3 is tensicned in the elevation
(level 2).

Remedy:

+ Loosen the bearing pedestal hex-
agonal socket head screws (3),
which will cause the spindle
to align itself in level 2.

Retighten the cheese-head bolts
(3) of the bearing pedestal,.

N Possibility:
Spindle tensioned in level 1.

LL__,“_ql) ‘ Therefore:

+ For safety, again loosen the bolts
of the nut mount, and then retighten.
(possible tensioning of the spindle
in level 1) .

+ Refit the remaining removed parts.
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3.7 Readjustment of the slide clearance

+ Readjust the slide guides after extended use.

+ The wear of the guides on the X, Y, Z slides can differ
considerably, since the load normally differs on the ; -
slides. ) ‘
+ Slides with excessive clearance, can cause Jerking during
machining. ‘ -
+ The clearance is set with two taper gib strips each per
slide. i
Checking the guide clearance of the X, ¥, Z glide
Structure of the gauge: _
The slide clearance is measured on both sides of the par-
ticular slide, and should not exceed 0.015 mm. During clear— .
ance measurement, the slide is swivelled to and fro at i . .
the particular measuring point, with a swivel force of
100 N (10 kp).
a) X slide b) Y slide c) Z slide ' a
Gauge on Y slide Gauge on base Gauge on measuring
(If the gauge were fixed . table {(remove milling —
to the base, the Y head)
clearance would also be
measured)
. 5::2{ =
»% 0.015max. -
2 7N\ 2 e
T 5 | il P, e — - — - - - - \
= o o p— e wy m~ i =3y 1 N Al
& P o i !
Ciﬁ E ] T T P '
e g e o 2o} - et - il \
‘ ’ [ ‘ 0,015 max. O
é\‘ 55 e _l_l 0,015max,
The gauge is only applied S

at the front, since the
slide is guided at the
rear by scraper felt.
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Readjusting the taper gib strips

The slide clearance is readjusted with the appro-
priate taper gib strips on the slide.

The guide way of the taper gib strip, as well as

the taper gib strip, are conical.

By screwing in the tapped stud (size 2.5), the taper
g&ib strips are moved in the direction of the arrow.

The clearance is reduced.

Process:
—_—na.

Readjust the tapped stud slightly.
Measure the slide clearance with a gauge,
Repeat process until the measurement obtained is

0.01 to 0.015 mm.

Attention:

Where the taper gib strips are excessively
readjusted, the table will be clamped or will be very

difficult to move.

The torque of the step motor could then be inadequate
for traversing the slide. The step motor could lose
the steps (feed force of the step motor is about

1000 N (100 kp).

For this reason, unscrew the slide fr

priate nut mount, and move slide
by hand (see page 6.18).
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Position of the taper gib strips

At

Z - taper gib strips

9/15

X taper gib strips

The taper gib strips on the
X slide are freely accessible.

Y taper gib strips

Remove protective plates
1l and 2.

Z taperﬁgib strips

Remove the scraper plates
and scraper felts on both
sides of the slide.



Removing the nut mount for manual movement of the slide:

To measure the slide clearance, unscrew the slides from
the nut mount. Move the slides to and fro by hand. The
movement force should not exceed 150 N (15 kp). :

X slide:
Unscrew both hexagonal
bolts M6 x 12 (1).

e ey

Remove the protective
plate 2 (3) and unscrew
the hexagonal socket
screw of the nut mount
(2).

Z slide:

Remove mounting plate
(4), scraper plate

(S) and scraper felt
(6), and then unscrew
both hexagonal socket
screws of the nut mount
(7). (Support Z slidel)
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.8 Measuring the rev ran

In addition to the. slide clearance, the reversal clearance
is important for operating accuracy.

The reversal clearance arises when traversing the sllde,
e.g. + direction to - direction.

In this case, the control indicates a traverse path, how-
ever the slide does not actually traverse (dead path).

The reversal clearance is measured about 5 - 30 mm prior
to both the limit positions of the particular slide, and
should not exceed 0.08 mm.

Measuring the reversal clearance

Fasten gaugg with magnetic base.
Move slide to gauge.

Set gauge at O,

Set display at O.

+ + o+ o+ o+

Move slide about 1 - 2 mm toward the gaugé {gauge and
display indicate the same traverse path).

+ Move slide with control back to 0.
+ Read off difference (= reversal clearance) on the gauge.

+ Repeat process for the other limit position of the par-
ticular slide.

Attention: Relationship slide clearance - reversal clearance

The stronger the setting of the guide strips, the smaller
the slide ¢learance will be, and the larger the reversal
clearance.

Accordingly, the slide clearance and reversal clearance
must be jointly adjusted. The particular tolerances for
slide clearance and reversal clearance, must not he ex-
ceeded.

Adjustment of the reveral clearance

You can reduce the reversal clearance
by loosening the taper gib {slide clearance
gets larger at the same time).

8/17



Assembly of the gauge for measuring the reversal clearance of the slide
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X slide

Gauge on the Y slide

Y slide

Gauge on the base

Z glide

Gauge on the table



2.9 selzure of the tool

Cause:

+ Excessive thermal expansion (the spindle bearing
may be excessively pretensioned). -

Remedy: )
+ Allow tool to cool (possibly cocl with compressed
air).

r 1 -
L = -/ Reduce the bearing pretension:
” :
J? + Remove main motor.
L + Loosen tapped stud (1).
;;’ ':i + 5lightly loosen the annular nut (2).
{ C;__ ;, + With a plastic hammer, gently tap on the spindle
y 5 /;/ (so that the excessively pretensioned bearing

relaxes slightly).

N

*.._k - |
_Al. B
NN '

” + Retighten the tapped stud (1).
+ Refit the main motor.
§” + Carry out trial run.
Y

/

l—— —_/Temperature measuring point

Carry out trial run:

Operate motor for 15 minutes
at 2000 rpm. The temperature
should not exceed 45 - 50°C.

With higher temperatures,
the bearing is excessively

pretensioned.
Phase No, Time % of max. speed Speed
Phase I 1. 15 min. 16.6 % 660 (rpm)
2. 15 min. 33,3 % 1330 (rpm)
3. 15 min. 50 % 2000 (rpm)
Phase IIX 1. 15 min. 33.3 % 1330 (rpm) )
2. 1% nin. 50 % 2000 (rpm)
3. 15 nmin. 66.6 % 2660 (rpm)
Phase I1X 1, 15 min. S0 % 2000 (rpm)
2. 15 min. 66.6 % 2660 {rpm)
3. 15 min. 75 % 3000 (rpm)
Phage IV 1. 15 min. S0 % 2000 {rpm)
2, 15 min. 75 % 3000 (rpm)
3. 15 min. 100 % 4000 (rpm)
Phase V 1. 15 min. 50 % 2000 {rpm)
2. 15 min. 75 % 3000 {rpm)
3. 15 min. 100 % 4000 {rpm)
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