Instruction Book

VMC 100

with Emcotronic TM02

Instruction Book
VMC 100

Ref.-No. EN 7750 Edition 90-10

EMCO Maier Ges.m.b.H.

P.O. Box 131

A-5400 Hallein-Taxach/Austria
Phone ++43-(0)62 45-891-0

Fax ++43-(0)62 45-869 65
E-Mail: service@emco.at

innovative machine tools






Chapter A: General

o Safety recommendations Al
o Technical data - machine A2 - A3
0 Technical data - control unit A4 - A8
o Total dimensions of machine with base A9
0 Machine number, control serial number Al0
o Scope of delivery, standard equipment All

Chapter B: Instollgtion of machine and control
unit, electrical connection,
connection of blow-out device, start-up

1. Installation Bl - B8
General instruction Bl - B8
2. Electrical connections B9 - B15
Mounting of cable from machine to control B9
Connection of cable to control B1l0
Connection of mains B11 - Bi2
Fuses B13
Electrical connection of accesscories Bl4 - B15
Connection wvia iscolating transformer Ble - B17
Changing Stepper Motor Board R3D 413 001 B18
3. Connection of blow-out device B1% - B20
Technical data B19
Description B19 - B20
4. Start-up of machine B21 - BZ2&
Checks before start-up ' 'B21
Switching machine on B22
Switching machine off B22
Possible problems during switch-on B23 - BZ26

Chapter C: Description of Machine

0

Main elements C1
Construction features and functicnal description €2 - €8
Machine zero point M

Tool fixture reference point N c9
o Reference tool cl0

c 0



Chapter D: Working with the machine
1. Working area D1
2. Operating instructions, programming instructions,
zero peint shift, tool data D2 - D7
Overall view of control unit D2
2.1 Expansion in operation D3
2.1.1 Swivelling of tool shop,
clamping tool in MAN mode D3
2.1.2 Activation of central lubrication system D4
2.1.3 Clamping devices ON - OFF D4
2.1.4 Coolant ON - OFF b4
2.1.5 Manual traversing of slides D4
2.1.6 Feed override switch D5
2.1.7 Determination of rotational direction -
main spindle D5
2.1.8 Speed override - main spindle D5
2.1.9 EMERGENCY OFF D6
2.2 Programming instructions D7 ~ D9
2.2.1 Programming tool change D7 - D8
2.2.2 Programming direction logic M50, MS1 D9
2.2.3 Programming clamping devices ON - OFF D9
2.2.4 Main spindle status after tool change D9
3. Clamping workpieces, clamping devices, zero
point shift D10 - D11
4. Setting of tools, mounting in tool turret,
entry of tool data D12 - D19
5. Working range of tools D20 - D22
Chapter E: Technological Data
1. General El1 - E2
2. Determining feed speed and cutting depth E3 - E4
3. Determining feed speed during drilling in
9520 and Torradur B E5
4. Determining rotational speed and cutting speed E6
5. Tapping E7
8. Speed - Rating Chart (Main drive spindle) E8
Chapter F: VMC-100 Accessories
1. Clamping devices for workpieces Fl - F3
o Clamping bars (basic eq. ipment) Fl
o Machine vice with stop Fl
o Incremental strap Fl
o 3-jaw chuck @ 85 mm F2
o Clamping device plate for chuck @ 85 mm F3



2. Clamping devices for tocols
0 Cecllet holder ESX 16
0 Milling cutter clamping fixtures
o Holder for taps
o Shell end mill arbor
3. Coolant device

4. Machine base

Chapter G: Maintenance

1. Maintenance outline
2. Lubricating and ociling

3. Lubricant and cocolant recommandations
Chapter H: Expansions
Chapter I: List of wearing parts

Chapter J: Regdjustment works

o Replacing the step motors
¢ Replacing the X-, Y-, Z-slides

Readjustment of the slide clearance

Q

Measuring the reversal clearance

Q

o Replacing the door VMC-100 and
exchanging the gas spring

o0 Readjustment of ball snap for tool
turret positioning

o Control of carbon brushes on main drive motor
o Changing of the bulb in the machine lamp
o Re-adjusting the collet strok

F4 - F7
F4
F5
F'6
F7

F8 - F9

F10

Gl
G2 - G3
G4 - G5

Jl - J2
J3 - J7
Jg - Jl11
J12 - J13

Jl14

J15
Jie
Ji?
J18






Chapter A

General
Safety recommendations Al
Technical data - machine AZ2-A3
Technical data - control unit AL-A8
Total dimensions of machine with base AS

Machine Number, control serial number Al0
Scope of delivery, standard eguipment All






General

1. Safetyvy recommendations
Instructions

Chip removal may be carried ocut only with the machine switched off.

ALl claims under the gurantee become null and void if you intervere
with the monitoring equipment!

Bear in mind the general safety rules for machine tools and CNC
machine tools.

Only qualified and authorized persons are allowed to use the machine.
It has to be protected against unintentional operation (remove switch key).

In case of emergency use mushroom push button.

In the event of a collision contact the general representative or
manufacturer.

Chuck workpieces and tools firmly and safely.

Always work with perfectly sharpened tools.

Condensation water of the blow-out device to be discharged weekly.

After working with coolants, those components which have been in
contact with the coolant should be cleaned and greased.

Coolant level to be checked regularly.

Never clean the machine with compressed air.

Do not actuate the main switch of the machine during machine opera-
tion.

Measuring and chucking work may only be carried out when the machine
is at a standstill.

Do not interfere with the electrical/electronical part of the machine.

Read this documentation completely before machine start-up.

Be sure that the machine is in perfectly maintained state before
machine start up. '

Tool change procedure to be interrupted in emergency cases only
(RESET, EMERGENCY-OFF) since otherwise the tool change system will
have to be newly synchronized.

Switch off machine only in the defined resting position of the tool
change system.

Check oil level in the tank for central lubrication at regular
intervals.

Never place your hand on the top of the side cover on the left
while the machine is running.
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Technical Data VMC-100

WORKING RANGE

Slide path, longitudinal {(X) ... ... .. ... 185 mm
Slide path, transverse (Y) ... ... .. 95 mm
Slide path, vertical {Z2) .. ., 200 mm
Workpiece dimension (LxWxH) ... . ... . ... ... ... . ... .. .. . ... ..... 190x100x60 mm
Useful Z-stroke forworking ....... .. ... ... .. ... ... . ... 100 mm
Distance spindie nose - tablesurface ... ... .. .. ... .. ... .. 95-195mm
MILLING TABLE

Clampingsurface ((LxW) . ... ... . 425x125 mm
Max. tableload .. ... . 10 kg
T 11 mm
Differenceofthe T-slots . ... .. ... . . .. . . 90 mm
MILLING SPINDLE

Spindel bearing ... ... dia. 40 mm
Typeofbearing ... ... ... angular balt bearing
Clamping fixturesimilarto DIN 2079 . ... ... ... ... . . ... ... ... .. .. ........ SK 30
Tightening bolt ... .. .. ... ... . . . standard works
Toolclamping ... . automatic
MILLING SPINDLE DRIVE

Main motor (DC, 100/60% ED) ... .. ... ... 600/800 W
Y Direct drive
Speed range (infinitety variable) ..... ... .. .. . .. ... .. . ... ... ... 10-4000 rpm
Max. torque . ... 84 Nm
MACHINING CAPACITY

Drilling capacity in steel (9520) and feeds = 0,01 mmfrev. ... ... ........... dia. 10 mm
Thread-cutting capacity insteel (9820) ... ... .. .. ... .......... max. M8x10 mm deep
FEED DRIVE

Stepper motor single drive + ball screw spindle

Feed in XIY/Zaxis ... ... .. 1-2000 mm/min
Rapidfeedsin X/Y/Zaxis ... ... ... ... . ... ... 3/3/3 m/min
Feed forcein X/Y/Zaxis ... ... .. ... .. ... 1800 N
TOOL SYSTEM

Atoolshop ... ... . drum with direction logic
Numberoftool posts .. ... ... . . . 10
Tighteningforce .. ... .. .. 1100 N
Max. adm. toolweight . ... .. ... . e 0,7 kg
Max.adm. tooldiameter ... ... ... ..., 60 mm
Cut-to-cut time acc. to VDI 2852

TUT T3 9,9/9,1/9,1 sec
Tool changing time (without slide operations)

T 2 T 6,2/5,9/5,9 sec
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LUBRICATING SYSTEM
Guideways and ball screw spindles ... ... ... .. _ .. automatic central oil lubrication

COOLANT DEVICE {Option)

Tank volume 801
Delivery capacity ... . .. ... ... 15 l/min
Delivery pressure ... .. 0.5 bar
PNEUMATIC

Service unit, adjustable for tool turret blow-out unit (with oiler and filter)

Controlrange .. ... . . L 5-8 bar
Supply pressure . ... ... 6 bar
Connectionservice unit ... ... . . ... L . dia. 10 mm
ELECTRICAL SUPPLY

Mainsupply ... . 200 V N/PE, 50/60 Hz
Altowable voltage fluctuation ... ... ... .. ... .. ... . .. . ... +10% /-5%
Connected load ... ... . ... .. . 2,65 KVA
Protectionof feedline ... ... . .. .. 12 A
DIMENSIONS

Machine dimensions (LxWxH)} ... ... ... ... ... ... . ... ... .. .. 2035x850x1880 mm
Machineweight .. .. ... approx. 300 kg
MACHINE ACCEPTANCE ... ... . ... . ... .................... acc. to DIN 8615, part 1

Subject to technical modifications!
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Technical Data
EMCOTRONICTM 02

TYPE OF CONTROL

*

*

*

M
*

Micropracessor 3-axis-cantour control
Linear and circular interpolation in all 3 axis {2 1/2 D)
Program store for 64 K, open-ended to 128 K {Option)

ONITOR

9" monochrom moenitor to show
- actual position
distance left to traverse

- spindle rpm

- tool compensation

- feed

- further parameters
TECHNOLOGY
* oInputaccuracy . ... 0,001 mm
¥ Threadpitches ... . ... .. ... ... .. ... .. ... 0,01-32mm
* Feedoverride ... .. ... ... ... 0-120%
* Spindlerpmoverride ... ... ... .. ... ... ... ....... 50-120%
* Rangeofinterpolation ......... ... . ... ... ... ... 19999,999 mm
* Toolmemory ... .. 99 tools
* Circleinterpolation ... ... .. ... ... to 360°
* Cirderadius ... to20m
MODES OF OPERATION

*

*
*
*

Manual mode (manual traversing of slides)
Execute (working off the input memory)
Edit (program input via keys, interfaces)
Automatic (Working off NC-programs)

SUBMODES

* % * * X 4 *

Single block

Skip block

Dry run

Reference point
Tooi change mode
Status

Interface

PROGRAM FORMAT

*

*

Structure according DIN 66025 (IS0 1056)
Decimal point input

DATA INPUT / QUTPUT

*

*

RS 232 Cinterface (V24, 150 - 4800 Baud)
Tape recorder {Philips MDCR}) 600 signs/sec.

Subject to technical modifications!

Ad
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The Addresses

O Program number (00 =~ 8992} {7000 - 9999 reserved for graphic)
N Block number (0000 - 9999)
G Codes (00 - 99)

GO0 = Rapid traverse
GO0l = Linear interpolation

GoZ 1 .. , .
co3 {}Clrcular interpolation
G04 = Dwell

G25 = Subroutine call

G27 = Unconditional jump

G33 = Thread-cutting (single step)

G40 = Neutralization of the cutter tool correction
G4l = Cutter path correction left hand

G42 = Cutter path correction right hand

G50 = Scaling factor clear

G51 = Scaling factor calling

G53 = Position shift offset 1 and 2 erase
G54 = Position shift offset 1

G55 = Posgition shift offset 2

G55 = Position shift offset 3,4 and 5 erase
G537 = Position shift offset 3

G338 = Position shift offset 4

G598 =

Position shift offset 5, also changeable in
program

G70 = Measurements in inch :

G71 = Measurements in mm

G72 = Definition of circular drilling pattern

G73 = Call-up of circular drilling pattern

G74 = Definition of rectangular drilling pattern
G75 = Call-up rectangular drilling pattern

G81 = Drilling, centering

682 = Drilling, spotfacing

G383 = Deepnocle drilling with withdrawal

G84 = Threading

G8s =

Deephole drilling with chip breaking
G87 = Pocket milling cycle
G88 = Circle pocket milling cycle
G89 = T-glot milling cycle
G292 = Set Register
G94 = Data of feed speed in mm/min
inch/min
G95 = Data of feed in mm/rev.
G98 = Withdrawal to starting plane
G99 = Withdrawal to withdrawal plane

X, Y, Z Absolute coordinates
U, V, W Incremental cocordinates

I, J, K Interpolation parameters

P0...P7 Auxiliary parameters
D0...D7
F Feed in mm/min
um/revelution
Thread pitch in um
5 Spindle speed/Spindle position for M19
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T Tool call-up, tool correction (four digits)
L Subroutine number/repetitions (four digits)

jump target

M (00 - 39) Ruxiliary codes
MOQ Programmed stop
MO3 Spindle clockwise direction
MO4 Spindle counterclockwise direction
MO5 Spindle stop
M08 'Coolant on
M09 Coolant off
M17 Subroutine end
Mig Precise spindle stop
M25 Opening clamping device:tin preperation
M26 Closing clamping device
M27 Programming dividing attachment
M30 Program end with return to program start
M38 Precise stop on
M39 Precise stop off
M50 Calling off the direction logic
M51 Selection of the direction logic
M3C Calling off the reflexion function
M91 Reflexion on X-axis
M92 Reflexion on Y-axis
M93 Reflexion on X and Y-axes

We reserve the right to make technical modifications and amendments!
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Group structure and initial status of the G-functions

Group 0 GO00:  Rapid traverse

GO1: Llimearinterpolation

G02: Circularinterpolation clockwise

G03:  Circularinterpolation counterclockwise
* | GO4:  Dweli

G33: Thread cutting in single step

G72:  Definition circular boring pattern
G74: Definition rectangular boring pattern
G81:  Drilling, centering

G82: Drilling, spot-facing

G83: Deep-hole drilling with retraction
GB4: Tapping

G86:  Deep-hole drilling with chip breaking
G87:  Rectangular pocket milling cycle
G88:  Circular pocket milling cycle

G89:  Slot milling cycle

Group 2 G94: Feed in mm/min or 17100 inch/min
** 1G95:  Feedin pmirev. or 1710000 inch/rev.

Group 3 ** 1 G53:  Cancellation of offsets 1 and 2
G54:  Call-up of offset 1
G55:  Call-up of offset 2

Group 4 *1G92: SetoffsetS

Group 5 ** | G56:  Cancellation of offsets 3,4,5
G57:  Call-up of offset 3
G58:  Call-up of offset 4
G59:  Call-up of offset 5

Group 6 G25: Subroutine call-up
G27:  Unconditional jump

Group 7 1] G70: Measurementsin inches
3§ G71:  Measurementsinmm
Group 8 ** | G40:  Cancellation of the tool path compensation
G41:  Cutter path compensation left
G42:  Cutter path compensation right
Group 11 ** | G98: Withdrawal to starting plane
G99:  Withdrawal to withdrawal plane
Group 12 G73: Call-up circular boring pattern
G75:  Call-up rectangular boring pattern
Group 15 ** | G50: Scaling factor clear
G51:  Scaling factor calling
* effective blockwise
*x initial status

1  nitial status can be established in the user monitor {MON) mode.
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Group structure and initial status of the M-functions

Group 0 MO03: Spindle ON in clockwise direction

MO4:  Spindle ON in counterclockwise direction

* { MO5:  Spindle stop

M19:  Spindle precise stop

Group 1 M38: Precise stop ON
** | M39:  Precise stop OFF

Group 2 MOQ: Programmed STOP

M17:  Subroutine end

M30: Program end with return to program start
Group 3 M08: Coolant ON

** | M09: Coolant OFF
Group 5 * | M25:  Open ctamping device
* | M26:  Close clamping device
Group 8 [CJ | M50:  Cancellation of the direction logic with bidirectional tool
turret
3| M51: Selection of the direction logic with bidirectional tool
turret

Group 10 M90: Cancellation of the mirroring function

M91:  Mirroring on the X-axis

M92:  Mirroring on the Y-axis

M93:  Mirroring on the X and Y-axes
Group 1 * | M27: Programming dividing attachment

*x initial status
L0 initial status can be established in the user monitor (MON) mode.

effective biockwise

Note: The implementation of the individual M-functions depends on the hardware of
the machine in question.
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Total dimensions of machine with machine table
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El-Equipment number
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Machine Number

If you have claims, service parts
orders etc. always indicate the
machine number.

| Machine number

Control Serial Number

If you order service parts or in
case of claims always indicate
control number and control
serial number.




Scope of delivay basic equipment

VMC-100 vertical machining center 800 W main motor, speed
range 10-4000 rpm., incl. coordinate table vertical column
with milling head drive motor, tool shop for 10 tools,

stepper motors for 3 axis, sheet metal enclesure, machine lamp
taper blow-out device, central lubrication, transparent chip
guard door, bench-clamping shoulder, reference tool, handles.

CNC-controlled EMCOTRONIC TM 02 with monochrome screen 97,
programming and operating instruction, operating tool.

Basic equipment can differ depending on the country of
delivery.

The above mentioned elements are minimal equipment for each
country of delivery.
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1. Installation

Genergl instructions:

1, Unpacking machine and control unit

The machine and the contrecl unit are each screwed

to the pallet by means of four hexagonal screws SW 17.
After unscrewing the hexagonal screws from below, the
machine and the control unit may be lifted onto the
machine and control tables respectively.

Note:
Check machine and control unit for possible transport

damage. If you find damages, contact dealer and
insurance company.

Check consignment for missing parts - contact dealer
if parts are missing (indicate machine number).

If the machine is to be dispatched later, it must be
screwed again onto the pallet. In the sketches you can

see drilling patterns for screwing machine and control
unit onte the pallet.

! |
245 ilSBi 125 a0

=
[:_ﬁﬁ@

[=T=l=T="=T-3T-T1TT )
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B o5 M ona @)

‘ oDEe @

=211 783

Dimensions of threaded holes M10 for screwing machine
and control unit onto transport pallet.
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2. Lifting machine and control unit

Machine:
Approx. weight 172 kg

control:
Approx. weight 127 kg

Transport:

* On the left and right side of the
machine and control unit there are two
bores each, in which handles (2) can
be inserted for transporting machine
and control unit (see sketch).

To avoid damage of machine cor control
unit during transport, clamp a piece of
cardboard (1) between handle (2) and
machine or control unit.

Note:
* Do not insert bars into the bores.

Caution:
Never lift machine on mechanically
moveable parts, slides or cable leads.

B2



3. Machine table gnd control table

3.1 Possible installation of control table

The stand for the control can be turned
90°.
Sizes of tables: See illustration

— 1035

a0 Machine &
ntrol
co \ I
e ny
N\ | &
i
i

Machine

The stand for the control(l) can be
mounted to the left or to 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.
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3.2 Assembly of machine- and control table

Assembly of machine table

Insert the four foot screws Mi6 x 60 {1il), mount

lock nuts Mlée (12} and place machine table on

supports (13}

For fastening machine on table use 4 socket head

screws M10 x 20 and 2 nuts MiO.

B4

Adjusting the Height of the Machine Stand

- Adjust the height with the hexagon
screws MI16 x 60 (5).

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

Note:

The hexagon bolts can be placed directly
on the floor, but it is advisable to
place metal sheets (7) underneath.

Attention:

Note 0,5° inclination of
table (look page B7).



Assembly of the control table

1) Mount casters (2) on legs (1). (Sheet metal screws

2)

3)

5)

6)

B4.2 ® 13).

Attach legs (1) to table (7). (With spring washer B3
and nut M8).

Mount handle {(3) with spacer sleeves (8) and socket

head cap screws M6 x 60 (9} on table (observe correct side!)

19—

-

-

!
o i
|

1
\;._ r_ *Hl

~,

Attach joint half (4) in such a way that the closed side
is on the top. Do not screw tight yet (with
spring washers B6 and socket head cap screws M6 x 12).

Adjust machine table to correct height,

Insert piece of piping {6) and attach control table
to machine table.

Screw joint half {(4) tight.

Insert line through hole (i8) and clamp the line with
rope-clamper.

Insert line through one of the four fixing holes (19)
and clamp the line with rope-clamper.

(Adjust swiveling area approx 20°)
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4, Fastening of machine and control:

62
+ ¥
Machine:

. 4 For the sealing of the machine against
the coolant fluid, a ccolant tank (1)
is used.

Mounting of the coolant tank:
_ ® Set the coclant tank {1) on the
+ + mounted machine base (7) (if there is
a bore dia. 30 mm in the machine base
> ath_‘ it has to be rebored to a minimal dia.
! 60 mm}).

e Remove the sheet metal screws (&)
and mount the cover plates (2) with
the sheet metal screws 4,2 x 13 (5)
and the washers (3).

® If not existing, there have to be
drilled four bores dia. 3,5 mm in
the machine base.

@ Screw in the sheet metal screws (6
and 4) with the washers (3).

Control:
VMC-100: D (2 x with clamping plate)

T s T e St |
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78

Notes:

ng Marking:

To avoid scratching the table

surface of the machine base when
placing the machine on the table, it
is advisable to make marks on the

table surface {see sketch).

s

.90

Eelo

Inciinagtion of the
machine base

The machine should be inclined
approx. 0.5° (= approx. 5 mm)
forward to ensure complete
discharge of the coolant

{0.5° to be set with foot
screw at the machine base).

mm

5

| Approx.

The contrel unit is flush on the

left and right side with the machine
base.
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5. Self-made bases

Machine and control unit must be placed on stable
bases. If you do not use original bases, please
refer to the recommendations for the base sizes and
the bore patterns to screw the machine and control
unit onte the bases. Make certain that the
self-made control table is made to swivel. On a
self-made machine table, two bores for the coolant
discharge hoses must be provided.

Recommended table sizes for self-made bases:

Machine:
Length x width x height
1035 x 750 x 830 mm

Control Unit:
Length x width x height
810 x 500 x 830 mm

Recommended table height: 830 mm

Tapped bores for mounting the machine

max. 090

610

N
»
{)

Dimensions for screwing onto the machine base using two socket
head screws M 10 x 20 and nut M 10.

The control unit is to be fixed at the control table using two

¢lamping plates (see page B 6: Mounting of Machine and
Contrel Unit).
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2. EFlectrical Connections

Lay of ccbles from machine to control

Depending on the position of the
contrel to the machine, the cable
conduit is led out from the machine
housing left or right hand side.

Remove cover of machine.
Dismount part (1), insert
all plugs. Mount cable into
eye (2). Slide eye (2) into
slot of housing. Mount

part (1).

Mount eye with cable d
conduit in the same way
into control.
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Connecting of plugs to control

Note:

Dismount cover sheet (5) before
connecting machine plugs to the
control.

Attention!

When connecting or disconnecting,
Switch off the the main switch,
machine is already connected to
main supply. otherwise electr.
elements could be distroyed.

X 23 (..., Step motors

X 25 ..., Main drive + 220 v
Periphery

X 32 ..... Tool turret, Bero
Encoder

X 31 ..... 24 V - Periphery

The connection for Interface RS-232C
is on the right side of the control.

RS-232C

Note:

Insert plug as straight as
possible to avoid damage of the
contact pins.

X31 X32 X23X25

B10



Main Supply

Dates:

Voltage:

Frequency:

Fuse:

Connection value:

Cable:

220 V single phase, max. fluctuation
of the mains voltage I 12 v admissable.

50 cy or 60 cy
12 A sglow-blowing
2650 VA

3 x 1,5 mm2 wire section.

Note:

The el. connection of the machine must
be done by an authorized expert.

"B11
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1. Terminal strip for mains connection
2. Screw fitting for mains cable.

3. Strain-relief clamp

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

Pass lead-in through cable screw
fitting

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

- Connect neutral conductor N to the
terminal 4 (biue terminal) of the
terminal strip X 65 {(item 1}.

- Connect vyellow-green core (PE) tc the

- earthing terminal (@®).

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

Screw cap onto cable screw fitting (2).



Fuses

O\\‘- = — 1. Main drive fuse
H an x93
© .:f |:[ 24V fuse:
\_/ e o|F ® T 3
o_clE3 8 g H If the control lamps (1) on the power
- E g TTRYE component of the transistor setting
- g g i _ﬁj device do not light up, the 24V fuse
z § E kb= {E22) has probably blown (see circuit
z B . diagram).
o B i
- D D * The reason for this may be too
=1 high a fluctuation of the mains
O ] voltage (max. + 12 V admissible).

X9 = m —
el v |

Power fuse:

Fuses F 1 and F 3 A.C.side

- ' ' (type 10 A slow).
Fuses F 6 and F 7 D.C.side
{type 16 A superfast}.

2. Fuses on the motor driver card

(see circuit diagram)

From left to right, fuses for:
E 12...plug, position 4

E 13...power supply for computer
E 14...transformer for feed X,Y,Z
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Electrical Connection of the Accessories

The cables for the accessories are connected in the terminal
box. A cable connection is enclosed with the respective
accessory.

Warning: Before connecting, switch off the
machine and pull out the main plug.

The electrical connections may only
be made by a specialist.

Electricgl Connection of Coolant pump

Remove rear cover of machine. Bores are provided in the
terminal box for introducing the cables and making the
cable connections.

23..... Position of the cable
connection for
inserting of the cable
of coolant pump into
terminal box.

23

Plate with PG connecticons VMC-100
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X 29

Fixing of cable in terminal box

Phase L1 (black) to PIN i1 of ter-
minal strip X 29. Neutral
conductor N (blue) to PIN 9 of
terminal strip X 29. Earthing
cable PE (yellow-green) to PIN 13
of terminal strip X29.
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Connection viag isolating transformer

The isclating transformer may serve for

1. Creation of a changeable neutral wire
with power supply 3 x 380 V,

2. Transformation of other voltages to
3 x 380 v/220 V.

Ad) item 1:

The main supply must have a changeable
neutral wire Mp (= neutral wire N),
because some parts of the control and

accessories are supplied with only one
phase and the neutral wire.

If there is no changeable neutral wire
available in the main supply, it is necessary
to create a changkable neutral wire. An
isolating transformer {(adjusting trans-
former) has to be built{ between power

source and machine.

Recommended isolating transformer:
440/380/220/208 Volt.

Ref .No.: 271 030.

With this isolating transformer a change-
able neutral wire is created.

A connection instruction comes with abowv
tranformer. -

Ad) item 2:

Compare the connections for the specific
voltages on the following pages of the
instruction.
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TRAFO Type DTS 5/5 kVA
Ref. No. 271030

3 x 208V 50/60 Hz

T

o

Transformator AnschluBbeispiele:

Transformer Connection Exampiles:

3x230V50/60 Hz

165 9472 2 t
N L3 L2
L.i‘c“n“c. THO2 3 z 180 v £0/60 Hz .
Emcotronic TMO2 3x380 V S0/60 Hz

3 x 380 V 50/60 Hz

T s

165 94 93 : 1
N3 o

'Lﬁncntroﬂic.'rﬁuz 3 x 380 ¥ 50760 Hz ;

Emcotronic TMO2 3x380 V 50/60 Hz

V 50/60 Hz

S A

3 x440
T -

X65 6441 z 1
N3 ] u
[ trcotontc THOZ 3 x 380 v $0/80 e |

Emcotronic TM02 3x380 V 50/60 Hz

Netz
Power Supply :

1659443 z 1

N L3 1z U

i_&cutranic THM0Z 2 x 380 v s0/60 Hz J

Emcotronic TM0O2 3x380 V 50/60 Hz

Hinweise:

- Zwischen 50/60 Hz kein Unterschied
im AnschiuB3

- Beim Emcotronic AnschluBB muf ein
belastbarer Mittelpunktsleiter
vorhanden sein.

- Ein belastbarer Mittelpunktsleiter
wird durch den Trafo geschaffen.

- Schiechte Netzverhiltnisse:
Dauernde Unter- und Uberspannun-
genkénnen durch die £5%
Voitanschlisse ausgeglichen werden.

Beispiel:

3x440 V Nennwert jedoch dauernde
Unterspannung von -5%, das heift
effektive Netzspannungen 3x418 V.

Ausgleich:
L1, L2, L3 der Emcotronican + 5%
anschiief3en.

Remarks:

- Nodifference in 50/60 Hz cycle
suppiy.

- Aneutral wire (N) is necessary for
Emcotronic connection.

- With the Trafo the neutral wire (N} is
generated.

- Bad Voltage Conditions:
Permanent high or low voltages can
be compensated by connecting the
Emcotronic to the +5% Volt
connections of the transformer.

Example:

Nominal voltage 3x440 v -5%
permanent low voltage therefor
effective voltage: 3x418 V.

Compensation: L1, L2, L3 on Emcotronic
are connected to + 5%.

AnschluB3schema allgemein mit TRAFO

General Connection Scheme with TRAFO

TRAFO

| Emcotronic TMO2

208y
230y

woy

X685
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Achtung:
Bei Trafoverwendung muB in der

Emcotronic N {4) mit PE {(Z)) gebugeit
werden.

Bei Direktanspeisung (3x380 V, N, PE)
darf N und PE nicht gebiigelt werden.

Attention;

Using the Transformer N{4) and PE (@)
have to be jumped in the Emcotronic.
No jumpering of N (4) and PE ( )if
no Transformer is used {ie. Direct Power
Suppiy with 3x380 v, N, PE).



AT TENTION 11

Changing Stepper Motor Board R3D 413 001

Before mounting the board R3D 413 ool the
Dip-switches for current adjustment and feed
directions have to be set in correct way.
Otherwise the board will be disturbed.

OFF_ON
() Current switches
Emcoturn 120/120P | | On X{Y)Z board
Emcoturn 220 o
VMC 100 Cw

Switches for
adjusting

feed directions in
X (¥Y)Z boards

Adiusting feed directions

-
OFF 0 EF_Q 2
S| r—" "
3 [ | | S |
r—— == ="
[ | U | | S {
- —— -/ ™
)
J
~
OFF ON OFF ON
c— -
== ——2 \ Emcoturn 120/120P
~=3 —— " Emcoturn 220
L Lo —
CHE [ IR

ED_D

| nooopeo TET® —

il
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3. Connection of
blow—out dewvice

During each tocol change the blow-out device blows
out the tool taper fixture.

Therefore, dirt in the tool taper fixture and
inaccurate clamping of tools is avoided.

1. Technical data of compressed air supply

Maximum admissible pressure: 10 bar
Recommended working pressure: & - 7 bar
Connection: Compressed air hose ¢ 10 mm

2. Description

LT

. Connecticn for compressed air hose ¢ 10 mm
.. Manual siide valve
. Filter with water separator

3/2 valve

. Screw for draining water from the water
separator tank
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2.1. The manual valve:

Function:
By means of the manual valve, the air supply can be

switched on and off.
Slide upward: valve open

2.2. The filter with water separator

Function:
Separation of air from water and dust.

2 Options for draining water from separator tank:

Opticon A:

* Open screw (5) slightly-—®water flows out under
pressure.
* Tighten screw again.

Option B:

* Switch off compressed air supply (at manual slide).
* Completely unscrew the screw (5) - water flows out.
* Screw in again screw.

Maintenance:
Check separator tank for water.
Weekly check.

2.3 The 3/2 wvalve

Function:
During tocl change, the 3/2 valve is actuated
electrically and controls air supply for blow-out of

tool taper fixture.

The 3/2 valve is equipped with a screw (1) for manual
actuation of air supply.

V.

gr_
ok
i

Procedure:
Press in screw (1) using a screw driver and turn from
position O to 1.
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4., Start-up of machine

Checks before start-up

If the machine is connected electrically, it can be
started up. Before initial start-up, eliminate the

rust preventive and oil all bare metal parts except
spindle taper and tool taper.

Check oil level for central lubrication. If there
is no o0il in the lubricant tank, the central
lubrication system has to be deaerated after
filling in the oil.

Check contents of coolant device.

Note all other maintenance instructions (see chapter
G}.

Press the lubricant button and the slideways will
be lubricated.

Switch on air supply (hand slide} for the blow-out
device,
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Switching machine on

£7.92

Close chip door

\{

Switch on key switch {emergency
stop butten must be unlocked)

)

mode azvears

press

Prassing the central lubrication key
produces a lubrication impulse of 7
saconds. After a longer standstill of

the machine, press the central lubri-
cation key several times, tnerefore a new
lubrication film on all guides 1is given.

\

Bpproach reference point

CYCLE
press LTARﬂ

e e B

¥
After approaching the reference point
the tocl change system is synchronized
to position 1 by actuating the

MAN. tang keys in
10G

MANUAL mode and then is rsady for
cperation (only when switching on the
machine for the first time and/or tool
shop not locked correczly).

\

Machine and control arz razady for
cperation.

Possible probleams during switch-on

* ALARM Al32 (see loading MS

data)

The contrel unit reports with
alarm A460 REFERENCE POSITION NOT
ACTIVE.

Delete alarm!

The reference point is acoroached
automatically.

In reference point positiszn, the
longitudinal slide is in the left
front position. The Z slide is in
the uppermost machining zosition.
This must be done to avecid
collisions with workpieces and
tools.

(Feed rate switch > 0!)

* ALARM AQSZ/ACS0 (see tool turret alarms on the following sages).

Switching machine off

The machine is switched off by means of a key-operated switch.

Please note:

main drive fuses may melt.

Caution!
The key-ocperated switch may be switched off only
if the main soindle is stopped, otherwise the

Do not switch off during tool change or during a
siewing operation, otherwise the drum iz in an
undefined position when switching on again —

Alarm 060, See page B 24!
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Possible problems during switch-on

1. Alarm A130 (incorrect machine status data for
axis control unit)

Note:

If the machine has not been switched on for more than three months, the
M5 data (machine status data) may no longer be available in the buffer
memory. In this case, the screen displays alarm 130. The accumulator for
puffer action of these data is reloaded only with the machine switched on,

Furthermore, unintelligible values may be displaved in the position shift
offset (PSO) and in the tool data offset (TO).
In addition, also stored user programs may be lost.

Measures:
Load machine data from cassette or punched tape.

Loading machine status data (MSD)

MS-data (= MSD) - is the abbreviation of the English term "machine status
data".

The machine is delivered with one machine data cassette containing the MS
data.

The cassette with the MSD is set backwards in the electric box door
of the basiec machine.

During the loading procedure all system data are loaded inteo the internal
machine data memory.

Loading machine datg from cassette

EDIT . Switch to EDIT mode, insert
cassette,
N\,
Activate soft key CASSETTE PGRT.
CASSETTE The control reports in cassette
PORT operation (interface 0).
1 i D) INPUT The data are loaded.
MJis

Loading machine data from punched tape vig RS 232:

EDIT Switch to EDIT mode, insert
punched tape.
RS 232 ‘Activate soft key RS 232 PORT.
The control reports in RS 232
PORT operation {(interface 1).
() D) INPUT The loading procedure is started.

3

s
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2. Alarm AG60 TOOL TURRET NQT READY

Key-operated switch

l

AUX
ON
CYCLE
e START
acknowledge
Alarm 060
MANUAL
MAN. +
J0G
-— Tool shop swivelled
Y I

Machtne ready
for operation

After switching on the machine,
alarm 460 "REFERENCE POSITION
NOT ACTIVE" appears and
possibly alarm 060 at the same
time.

AUX
Using the key| oy | the auxiliary

drives are switched on.

By pressing the CYCLE START key the
reference point is approached.

If alarm 060 "TOOL TURRET NOT
READY" also appears during
switch-on, the tool positions
on the tool shop are unknown to
the control unit. Therefore,
after approaching the reference
point, the following must

be noted:

Measures:

If necessary, acknowledge alarm
with C.E. In MAN mode press MAN
JOG and swivel button jointly.
The tool shop swivels in tool
pesition 1 and is synchronized.

Note:

After switching off the main switch, the
contrel unit stores the last tool
position so that this procedure need not
be carried out when the machine is
switched on again.
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3. Alarm AO60 during switch-on followed by alarm

A0S0 during CYCLE START in reference submode

Key-operated switch

CYCLE
. START _l
MANUAL

| Alarm 060 | | REFERENCE
MAN. l’ b
Jog |t
MANUAL
'

MAN.
JoGg | *

Toot shop swivelled

‘—_—
Alarm 050

Machine ready
for operation

|

Turning tool drum manually

l

C.BL..

e |
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If AQSC appears when reference
point is appreached, the tcol shop
is not in "clamping position".
(Tocl bevel regarding main
spindle).

Explanation:

A proximity detector controls the
position of the tool shop and
triggers alarm 050 if the tool shop
is in the wrong position. In this
wreng position a Z-movement must
not occur, as this might lead to
collision in Z-direction.

This may happen e.qg.:

* If you have manually turned the
tool drum out of its snap-in position.

* Tf the tool drum was
mechanical cellision.

turned by a

* If the swivelling process was inter-
rupted. (EMERGENCY STOP)

* If the ball notch was clamped too less,
so that the drum is not in the exact
position. Adjust ball notch. (see
adjustment works).



Remarks:
Swivelling in manual mode using
keys

MAN. +
10G

is not possible as long as an alarm

is displayed. If necessary, it has

to be acknowledged first using
C.BL

Measures:

* Turn tool shop so that proximity
detector (1) is above the slot in the
(2) contrel plate (tool shop snaps
in).

* Cancel alarm A0S0 by C.E.
* Approach reference point.

* The screen displays the dimensions XMN,
YMN and ZMN.

* Start swivelling procedure in manual
mode - position 1 is swivelled in and
the tool change system is ready for
operation.

Please note:

The reference point N of the tool
clamping fixture is in the spindle axis
of the front side of the reference tool.

Note:
Never switch off the control unit during
the swivelling procedure or in undefined
position of the tool shop.

When switched on again, the actual
position of the tocl shop would be
unknown to the control.

Alarm A060 appears!

Remedy:

- Turn tool shop manually, when
machine is switched off.

- 8Switch on machine, approach reference
point.



Chapter C

Description of Machine

~Malin elements C1
- Construction features and functional

description CZ2 - C8
Machine zero point M c9
‘Tool fixture reference point N c9

Reference tool cio
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Machine Description

Main Elements

(Picture in preparation)

Machine base with chip tray and coclant drains
Cross slide

Longitudinal slide

Vertical slide

Tocl shop

Main motor

Coclant line

Control EMCOTRONIC TM 02

‘Machine table

Control table

C1



Construction- and function principle

Machine Base:

Welded metal sheet construction with intégrated chip
tray, collant drip pan and workpiece collecting trav.

The machine stand:

The machine stand is manufactured from high-grade grey
cast iron with heavy ribbing. This ensures high stability
and vibration-free behavior. The slide units are mounted
on the machine stand.

The sliges/slide guides:

The slides are also made of grey cast iron. The ground
dovetail guideways of large dimensions guarantee
optimum guidance conditions of the slides, little
surface pressure and therefore long service life. The
vertical slideway is hardened.

Bach slide is provided with two adjustable tapered
edges to allow easy adjustment of slideways without
problems.

The dovetail guideways are oiled automaticalily by the
central lubrication system.

Feed Drives:

The slides are moved by step motors via high precision
ball bearing spindles.

The large-sized spindles together with stiff spindle
nuts and play-free axial bearing guarantee high
positioning and working accuracy.

Measuring/Control System
of the Feed Drives

By approaching the reference point we fix the position
of the machine zero-point M in relation to the tool
mount reference point N.

In traverse operation the slide position is controlled
each permanent.

If the drive is out of step, an alarm is indicated.
-The reference point has to be approached.
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Proximity detectors for approgching the reference point

Proximity detectors are mounted in the X-, Y and
Z-axis which signal the reference point position of
the respective slides tao the computer.

Start is effected by pressing .CYCLE START in the
REFERENCE submode in MANUAL-mode.

The main motor with torque pick-up

The D.C. motor has a speed range of 10-4000 rpm. A
torque pick-up is mounted on the main motor. The
torque pick-up has two functions:
1. Controlling the rotational speed of the main
spindle
2. Positioning the pinion angle for swivelling
the tool shop.

Main spindie:

The main spindle is mounted in two deep-grooved ball
bearings.

The bearings are greased for life and
maintenance-free. In the main spindle, bores for
blow~out of the tool taper are provided.

The main spindle is directly driven via the D.C. motor
by a toothed belt.

Safety Devices

The main spindle only runs when door is closed (manual
mode, automatic mode)

If door is opened during cperation, main drive and slide stop.

The central tuprication sSystem

The longitudinal and cross slides are supplied with
slideway o0lil by the central lubrication system.

The pump is switched on for 5 seconds after 10 m of
slide travel. This interval and the activation period
are established by the works.

The coglant device:

The coolant hose is mounted on the machine.

There is a hand slide at the coolant hose for turning
the coclant flow on and off.

Actuation is via MO8 ccclant (on) and MO9 coolant
(off) through the contrel unit or using the respective
key.

The tool sho

In the tool shop 10 tools may be clamped. The dividing
procedure, clamping and releasing of tocls can be
carried out in the manual mode or via the CHNC program. -
The procedure is described on the following pages.
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Tool chande procedure
(principle)

Releasing of the tool, swivelling of
the tool shop and clamping of the tool
is a complete cycle.

Procedure:

1. The pinion on the main spindle is
turned in engagement position to
the pinion of the tool shop
(control by the torque pick-up
on the main motor).

2. The Z-slide moves upward. The
clamping device for the tool is
opened by a hoop.

The tool shop is supported. The
slide moves upward until the tool
taper is free. The drum can turn
around.

3. Swivelling to the tool location
selected (command via control
unit, command control by means
of torque pick-up. Report of
exact angle position by
proximity detector 2}.

4, Milling head is lowered.
Tool is clamped.

5. Tool shop and milling head
remain in Z-position (reference
point). Tool change is finished.

Note:

The up and down movement of the
milling head is controlled by the
proximity detector of the Z-feed
drive.
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clamping process during toof change

OO

0 thh LW O

+Z

[0

i axana

c5

Via the main motor the pinien (8)
is placed in snap-in position

for the toothed ring (9) for tool
shop swivelling.

A proximity detector controls

the position of the tcol shop.

If the tool shop is not in
clamping position, alarm 050 is
given (in any non-clamping
position a Z-travel movement must
not be carried out).

Miiling head (1) and tool shop
(2) travel together in
+Z-direction.

The clamping hook (3) is then
actuated via cam travel A and the
clamping screw {(4) of the
clamping hook presses ontoc the
spring washer group (7) in the
milling head via the setbolt (5).

The spring washer group is
clamped entirely from the
iunction of cam travel A and cam
travel B. From this point the the
collet is opened completely.

After the collet is opened
completely, the tool shop is
supported by two ball bearings
(10). The tool shop ne longer
carries out a traverse movement
in +Z-direction.

The milling head moves on in
+Z-direction. During the
traversing range B of the cam,
the collet remains completely
open and the tool moves ocut of
the milling spindle.



* During the traversing range C of the
cam, the collet (6) is closed again
and the clamping screw {4} of the
clamping hoop (3) rises again from the
pressure bolt (5).

3

—tt

In the uppermost position the pinicn
(8) engages in the toothed ring (9)
for tool shop swivelling. Then the
tool shop is swivelled via the main
motor.

* After swivelling the tool shop, the
milling head moves downwards again
(-Z-direction).

* During downward movement, the
tool-clamping taper of the milling
spindle is blown out to avoid any
dirt accumulation in the tool clamping
fixture and therefore guarantees
perfect clamping of the tool tapers.

The collet is opened again via cam
travel C.

* During cam travel B, the collet
remains completely open.

* After the tool taper is moved
entirely into the tool clamping taper,
the collet is clamped again via cam
travel A.

* Via a proximity detector it is
reported to the control unit if the
tool taper fits correctly into the
tool taper clamping fixture or not.
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Tool change control by

proximity detectors

c7

Proximity detector 1l:

Proximity detector 1 is used for
synchronization of the tool shop
position when the machine ig initially
switched on.

Procedure:

By pressing the key for swivelling

+ MAN JOG, the tool shop turns until
the cam in the tool shop is above
proximity detector 1. Now the angile
position of the toel shop and the
position of the indiwvidual tools is
known to the control unit. The cam is
arranged in such a way that tool
pesition 1 is in working position.
When switching on again, the toeol
position, which is actually swivelled
in, is known to the control unit.
Resynchronization is necessary only if
the tool shop was turned inteo an
undefined position either manually or
by a collision.

Proximity detector 2:

Proximity detector 2 controls the
exact angle position of the tool shop
after each swivelling move. If the
swivelling position is not reached
exactly, alarm A050 appears.

In an alarm 050 positicn the tool
would be in a bevel position with
reference to the main spindle.
Collisions weould result during
clamping.

Remedy :
* Turn toal shop manually so that

proximity detector {(2) is above the
groove in the contrcl plate (4).

* Cancel alarm 050 using C.E.

* Swivel tool shop.

Note:

Never switch off the control unit
during the swivel process of the toocl
shop. When switching on again, the
actual position of the tool shop will
not be known to the control.

Alarm AQ60 appears!

Remedy :
- Reset tool shop manually with the
machine switched off

—- Switch on machine, approach
reference point.

- Synchronize tool change system in
manual mode in a single swivelling
process.



cs

Proximity detector 3:

Proximity detector 3 controls the
correct pesition of the tool shop with
reference to the milling head. The
tool shop runs on a slide and is
supported by springs. In case of
spring break the tool shop would fall
down. This situation would be reported
by proximity detector 3.

Main function of proximity detector 3:
Detecting problems during teool
clamping.




The Machine zero point M 4
The tool-holding fixture reference point N €

Position of M:'@$9

Left front edge of the
table surface

Position of N:-{£}

N lies in the spindle axis
at the front of the main spindle.

Explanations:

1) The machine manufacturer determines
the position of M and N on the
machine,

Decisive factor for the Q%%
determination of position M:

It should be possible to easily
measure the dimensions up to the
workpiece zero point.

2} The machine manufacturer measures
the distances between M and N
and loads them into the control
unit,

Therefore, the control unit
recognizes the distances M to N.

If the main spindle is freely
accessible, point M on milling
machines is determined at the front
side of the milling spindle. In

the case of the VMC-100 the front
side is not easily accessible,
therefore N is determined at a
reference tool.
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Reference togl

Nid

c10

A reference tool is delivered with the
machine.

Point N is situated in the rotation
axis at the front side of the
reference tool.

If no zero point shift is active and
no tool compensation is selected, the
screen displays the dimensions M - N.

Tool lengths are defined from point N.
This reference tool is necessary for
direct tool length take-over when

touching a dial gauge.

Point N iies 30 mm below the lower
plane surface of the ball bearing.



Chapter D

Working with the machine

1. Working areaq D1
2. Operating instructions, programming instructions,
~ zero point shift, tool datd D2 - D7
Overall view of control unit D2
2.1 Expansion in operation D3
2.1.1 8wivelling of tool shop,

clamping tocl in MAN mode D3
2.1.2 Activation of central lubrication system b4
2.1.3 Clamping devices ON - OFF D4
2.1.4 Coolant ON - OFF D4
2.1.5 Manual traversing of slides D4
2.1.6 Feed override switch D5

2.1.7 Determination of rotatiocnal direction -
main spindle ) D5
2.1.8 Speed override - main spindle D5
2.1.9 EMERGENCY OFF D6
2.2 Programming instructions D7 - D9
2.2.1 Programming tool change D7 - b8
2.2.2 Programming direction logic M50, M51 D9
2.2.3 Programming clamping devices ON - OFF D9
2.2.4 Main spindle status after tool change D9

5. Clamping workplieces, clamping devices, |
zero point shift D10 - Dil

4, Setting of tools, mounting in tool turret,
entry of tool data D12 - D19

5. Working range of tools D20 - D22






1. Working dreq

125

100

25

D1

|

. The sketch shows the possible
| traversing range in X and Y direction.

Traversing range in Z-direction:

Effective working stroke 100 mm. The
dimensions 149 (N to table area) and
- 179 (lower plane surface of ball
bearing to table area) refer to the
uppermost working position (=reference
peint position).

Note:

The working area proper of the tools
is in accordance with the length of
the tools clamped. See pages
"Working areas of togls".

Software limit switch:

In the manual mode the controi unit
- reports "Entered Caution Zone"
10 mm before and up to the reaching of
the final length. In this area the
slides move with slow safety feed.



2. Operagting instructions, progq-
ramming instructions, Zero
Point shift, tool data

Overall view of control unit

o LI I &=

[ [0
=] [ e
[ H E]
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+ +
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2.1 Operating instructions

Operation of control and programming is described in the
. operating instruction Emcotronic TM 02, Ref.No. 7765 and
-t in the programming instruction TM 02 Ref.No. 7766.

Introductory remark:

Oon the symbcl insert of EMCOTRONIC TM O2 it is shown which state of the
manual function keys is activated or deactivated.

The activated state lights up.

2.1.1 Swivelling of tool shop

If both key are pressed quickiy

* the clamped workpiece is released

* the tool drum moves on by
+ MAN. oné position
JoG * the tool is clamped

Pressing keys longer

* the clamped tool is reléased

* the tool drum turns round
until you release the keys (or one
of the keys)

* the tool is clamped

Note:

By setting GO8 Bit 0 = 1

{High), switch-over to single-key
operation may be carried out (see
operator monitor in programming
instructions TM 02).

Directicn of rotation:

If the SHIFT key is not active
{symbol on symbol insert does not
light up) - swivelling in the
direction of increasing position
numbers.

If the SHIFT key is active, the
respective symbol on the symbol
insert lights up - swivelling in
the direction of decreasing
position numbers.
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2.1.2 Activation of central lubrication system

If you press the lubricating key,
the central lubrication system is

: activated.
The pump switches on for approx. 3
sec. and supplies the guideways with
A oil.

With an active key the respective
symbol lights up on the symbol
insert.

Note:

The lubrication system is activated
automatically by the control unit
every 10 meters of slide travel.

2.1.3 Clamping,devices ON - QFF

This function is not activated at
present.

2.1.4 Coolant ON - OFF

By pressing this key the coolant
&z;a pump is switched on or off. With
an active key the respective

symbol lights up on the symbol
insert.

2.1.5 Manual traversing of slides

By pressing the [MAN. | keys
JOG

and the respective arrow key the
slides can be moved manually into
the direction desired.

[
(=]

Note: .

* Mind that in EDIT mode you
can change the tool
compensation data in the tcool
data memory (TOOL DATA) by
using the arrow keys.

* By using the arrow keys (1,2)
in STATUS submode you can
turn the pages forward and
backward.

0
% |
s

(0]

(5]
(<]
[
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2.1.6 Feed override switch

r -~ With the feed override switch the
w % feed speed can be modified during
20 . .
0 \\ gl, %0 traversing slides.
~ -
5 - 00
-‘.-
F A\ "
e ~
[+ (o) 120
F\W % J
\_

2.1.7 Determination of rotational direciion - main spindle

Representation of symbol line

Main spindle ON in clock-wise direction

Ql:ll!:l:l.lx[nl;OVSE:H10®C7° ON

1

Main spindle ON in counter clock-wise

o mmé‘?“ 100 0/0 Eirection
SHIFT | [ o '
@Mo§5a100 O/Q Main spindie OFF

OFF
0

2.1.8 Speed coverride - main spindie

By means of this key you can

[<:] 11100%][_[:>] change the speed (mind the

percentage value at the symbol
line of the screen).
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2.1.9 EMERGENCY -~ QFF

(" EMERGENCY - OFF

D6

Conseqguences:

slides stop (alsc with G33,
G84)

main spindle OFF

coolant OFF

toel way compensation called
off

active tool data/PSC data
called off.

Reference point might
eventually be lost,
Program jump to N 0GOO

Regtarting the machine:

unlock EMERGENCY - OFF key
{(turn to right)

Machine and contrcl unit are
switched on again.

If the tool shop is in
undefined position (see
possible problems during
switch-on).

If necessary, approach
reference point (alarm
150/460).

clear EMERGENCY - OFF
situation (set program right,
change broken tool etc.)



2.2 Programming instructions

2.2.1 Programming of tocl change

Tocls are programmed under the
T-address using a 4-digit number.

Code

01-10 01-99(00)

Tool location

Tool compensation number

Tool location is called up with
01 - 10. Swivelling to the tool
location is automatic. The tool
is clamped automatically.

Number code for tool data
(length, radius).

Tool compensation numbers are
listed in the tool data memory.

Note:

® You may allocate any compensation

number to any location.

E.g.: TO3 78

However, it is clearer for your
program if you allocate numbers
which are remembered easily.
E.g.: TO3 03 or T 03 13 or TO3 23

You may also allocate different

compensation values successively to
a tool.

E.g.: T03 03/T03 04/T03 05

When programming TOO 00 there is no
swivelling, only offset call-off.

If a tool location is programmed
larger than 10, an ALARM is given.

D7



Calli-up (Syntgx rules)

When calling up a new T-address the next traverse
movement has to be a GO0 block, otherwise alarm 490

will occur (only valid with actual change of tool
offset).

Example: Call-up in the same block with G00

N 100/G00/X../Y../Z../T02 02

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

N 100/T02 02
N110/G9%4/F 130

N 120/G54
N130/G00/X.../Y. . JZ.../

Calling-off the Tool(length) Compensdation

T..00

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

Ni for the tool mounting.

?J\T. .00

!

Alarms in connection with tool call-up

. T-call-up nof in connection with G000 transverse instruction.

. Unacceptable call-up TOC 04:

Tool number # 01 - 10
TO2 00 is admissible, the correction values are
automatically zero {setting toel).

D8



2.2.2 Programming direction logic, M50, M51

M50, M51 belong to group 8 of M-functions. These are
self-holding functions. The switch~on status may be
determined on the operator screen 0Oll Bit 3.

M50 calling off the direction logic

The tool turret turns in one direction (counter-clockwise}.

M51 selecting the direction legic

The tool turret swivels in the shortest way to the programmed
toel (this switch-on status is set by the manufacturer).

Determining the switch-on status on the operator screen

011 Bit 3 = 0 (LOW) -> M50
011 Bit 3 = 1 (HIGH) -> M51

The entry of a word for 011 Bit 3 does not effect a change of
the actual M50/51 state, only the switch-on state is determined.
A modification of the actual MS50/51 state can be effected by
execution of M50 and M51 EXECUTE mode or directly from the NC
program.

2.2.3 Programming clamping device open/close

M25 open clamping device
M26 close clamping device
These functions are in preparation.

2.2.4 Main spindle status after tool change

For the tool change procedure the main spindle

Example: is required. After termination of the tool
change procedure in N 150 the former main spindle
status (MO3 S1000) is reset autematically, in
N 100 MO3 $1000 N 180 (after speeding up the spindle to MO3
N 81000 in N 150) the desired value M04 S500 is
) carried out only then.
N 150 T02 02 - !
N 160 MO04 S500
Remedy: (for time optimization)
MQ03 $S1000

N 100

N 150

If prior to tool change MO5 is not active and
after tool change a modified main spindle status
is desired (rotary direction or speed) this new

10202 M04 5500 status has to be programmed in the same NC block
as the T word in order to avoid needless main
spindle operations. '
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3. Clamping of workpieces, clamping devices
Zero_point shift

For clamping workpieces, standard
clamping devices (incremental
straps, machine vice, clamping bhars)
are offered.

For special kinds of clamping the
clamping devices are to be
manufactured by you. Table
dimensions (T-groove dimensions for
mounting special clamping devices on
the milling table} are described in
the chapter "Clamping Devices for
Workpieces".

Traoversing range of the center axis of the milling

cutter with reference to the milliing table
e . i e e o - S

;/ If you mount a clamping device, you
§5;>/ . || have to take care that the clamped
g ' . || workpiece is placed in the _
traversing range of the milling
g /4§; cutter. The traversing range is
N illustrated in the opposite sketch.
o MY |
& "5 185 'Also note the height of the

- workpiece in clamped state when
mounting the tools (see mounting of
tools).

Maximum workpiece heights

The effective traversing range of
the milling cutters in Z-direction
is 100 rmm.

Maximum and minimum machining
height are given for each tool
clamped. See illustrations of
milling clamping fixtures with
milling cutters @ 16 and @ 10 rm.

| NN

5]

o

100

100

25
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Zerg point shift,
take-over of datg

The machine zerc point is in the
position indicated.

The dimensions for zero point shift
may be measured with a ruler, gauge
etc. and entered in the position
shift offset.

For exact take-over of PSO data you
may touch the workpiece.

Input of PSO data is described
clearly in the programming
instructions EMCOTRONIC TM 02Z.



4, Setting of tools, mounting in tool turret,

|

\\P_[T\ﬂw—m

entry of tool datg

60

100

20

Clamping tocls in the collets:

Milling and boring tools may be
clamped in collet chucks, milling
cutter clamping fixtures and shell end
mill arbors. Taps are clamped in
holders for taps. You can find more
detailed information in the chapter
"Clamping Devices for Tools".

When mounting tools, mind their

- different lengths.

D12

Some hints: The effective working
stroke of the Z-axis is 100 mm. If a
tool with a protruding length of

8C mm {measured from the lower plane
surface of the ball bearing) is
clamped, the table area of the machine
is reached.

Note:

Do not clamp tools longer than
80 mm, otherwise the risk of
collisions during swivelling is
increased.

See also surveys on pages D20, D21,
D22.



Mounting tool collets on the tool shop plate

* Turn clamping screws (1) until tool
collets can be inserted (mind the flat
screw head).

Tighten clamping screws.

Note: If clamping screws are

tightened, the collets in the

c¢lamping fixture have a small

clearance. The clearance is necessary

L so that there is no overstrain of tool
N shop plate/milling spindle if the tool

is clamped in the milling spindle (to

prevent false gripping).

* Swivelling the tool shop for mounting
collets in manual mode.

Note:
Never swivel the focl drum by hand while
-mounting tools on the tool shop. The tool
shop might not be in "clamping position"
and if the machine is switched on, alarm
060 will be triggered. The tool shop would
then have to be turned by hand intc the
correct position (see Start-up of Machine -
possible alarms).
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Megsuring the tool length Z using the slide gauge

o

b

L(.85)

D14

The tool clamping reference pcint N
lies 30 mm from the lower plane
surface of the ball bearing.

Measure from the ball bearing to the
tool tip - subtracting 30 mm - to get
the Z-neasure.

This Z-value is entered in the TOOL DATA
register,

Please note:

Z is always a negative value since
the tool tip is always in
-Z-direction.

The drawing example
Z = =-55.000 is entered in the TOQL DATA
register.

Note:

This methed is not very accurate. You
will have to make corrections after
measuring a workpiece.



Direct take-over of tool lengths

With EMCOTRONIC TM 02 it is possible to
take over the tool lengths directly.

This is a very accurate and comfortable
method.

Option 1: Touching with dial gauge

* Select manual mode.

* Mount reference tocl and swivel in.

* Touch dial gauge with reference tool.
Set dial gauge to zero.

= J (]

’ :
ENTER

K%N 1

S o

The height H is stored in the
5 contrcocl by TC 00 ENTER.

* Swivel in the tool to be measured
and touch dial gauge (gauge must
show 0).
T0 0 1 Tool correction number
wanted

ENTER

The tool length Z is stored under
tool correction number T..O0l.

H total
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Option Z: Scratching a trial
workpiece

1. Measure the height (H) of the
trial workpiece which has to be
scratched.,

H=60,24

/ ST

2. Set manual mode.
Traverse to distance H with
Z 6024

reference point.
{screen display)

N ™ (o) (o)

The dimension H is stored.

3. Swivel in tocl and scratch
workpiece surface,

tocl correction number
- wanted
ENTER

The dimension 2 is stored under
} correction number T..01.

|
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Imagine the coordinates system in
the target wvalue.

Measure difference between target
value and actual value:
Z = -5 mm

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

2 - 35 mm + (-5mm) = -40 mm

Write this value into the tool
data memory.



Example:

oy

- ¥ i —~ —
) T o
: <L - S o T
: 5 b£ow D
o SRR~ B 3!
! s @ A o©
i‘ v} ~ ) S
N N [ |
W /)] I
m -
™ - -/ 8
L Y, Q
2 74 ¥ A T7e 8 1
L) / W ]
v
Z actual = 35 mm| \L’-l‘\ﬂ
Z info = 35 mm
. 17 actual is the same as [ actual is not equal to / INFO:

Z INFO in the tool data memory

Measurement in drawing (10} and on Consequence: Wrong measurements on
workpiece must be the same. o workpiece (15 mm instead 10 mm)
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Correction of tool lenghts

By measuring the workpiece, you are able to detect any errors caused
by inaccurate tool data.

Correction:

* delete values

* enter corrected values

* incremental change of Z-value

Incremental Chandging of the PSO and T0 Datd

If you have selected the respective register (P30 or TO) and
the offset number or tool number, you can change the X, Y and 2
values with the JOG keys.

The illustration shows with which keys the values can be changed.

MANUAL-JOG (EMCOTRONIC TM02)

+0,1 (0,01™)

*

[G ] a 1__» +Q,01 (0,001")

<:] | E$> ——a= +(},001 (0,0001™)
2)(2]
'

-0,1 (Q,01")

-0,001 (0,0001") -

-0,01 (0,001") -_——
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5, Working areas of tools
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Chapter g
Technological Data

General

. Determining feed speed and cutting

depth

Determining feed speed during drilling
in 9 S 20 and Torragdur B

Determining rotational speed and
cutting speed

Tapping o

. Speed - Rating Chart (Mgin drive spindle)

El - E2

E3 - E4

E5

E6
E7

E8






1. General

1.1 Cutting speed (V)

Af{mm) x T x S{rpm)

Vv  {m/min) = 1000
V = Cutting speed
= Djiameter of workpiece
5 = Main spindle 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:

V = 44 m/min for aluminium {Torradur B)
V = 35 m/min for soft steel

soft plastics
Vv = 25 m/min for tool steel

hard plastics

~ Material of tool:

Carbide tcols allow higher cutting speed
than HSS tools.

The values given in the charts are for
HSS tcols.

1.2 Speed (S,

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

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

E1



1.5 Feed rgte and depth of cut

F

Feed rate (mm/min)

t

Depth of cut (mm}

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

The higher the rating, the greater the
feed and the depth of cut (limitations:
cutter geometry).

The tables gave guide values for the
“YMC-100.,

Relationship between F and t:

The bigger t is, the smaller F is and
vice versa.
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2. Determining the feed rate
and depth of cut during milling

2.1 Foce milling of aluminium (Torradur B) at v = 4i m/min

'y
8 N
;
6§ Y \\
: NN
SN
. N M
G N SN
; » AN NO
(‘m‘ \ o
— < NI N
.._g,? Q)) \ ~ %\‘
; N NN
2 s N \(’(@ M
: S VRN
4y \\\\ Cg k
o e \\\
58 R h
a o NO N
i \NERAN
0s \\ A
o ™ \\\
a3 \\\\\\\\\
N
Q2 a 2 S -
5 § WoRrRseE ¥ 85 & 8 8%
Feed rate {mm/min)
Deptf.gﬁmSUt futter diameter 8 mm
‘Feed rate

500 mm/min

You can also proceed as follows:

Feed rate-
100 mm/min

—

Depth of cut
3 mm

Cutter diameter 15 mm
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2.2 Face milling of steel (9520) at v = 35 m/min

— el

; K
S
5 N
5 Y N
) N\ NG INDN
™~ NN
™, X
3 .
—~ 25 \ \ \\ \\\
E 2 \\ \‘ \\ %\
N
§ s N \\ \ \\
N ‘\\ n ‘\\\\\
pa .
PR \\E}ﬁ N, \\\ ™,
W $s 1NN
o, G2 X NN
S o N AAN
. \%)\9(‘ h N
% N, NN
as X \
Q4 M\
03 \\\\
% S 5 o g g
Feed rate (mm/min)
Depth of cut15 mm Cutter diameter & mm
Feed rate
1530 mm/min
You can also proceed as followé;
Feed rate Cutter diameter 710 mml
70 mm/min

\ /

Depth of cut 5 mm
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Drill diameter (mm)

3. Determining the feed rate

during drilling in 9520 and Torradur B

18

16

14

12 ——] To

10 I e 0 Ty g

y —-..,CN__-‘ gs \{Q‘ /m_
: Y 2y
; B

/ /

6 V4 V4

. rd ///'

) /

: / a

)z /
k! /, //
y 7
l/ //
/ /
) yd /
i /
/ -
15 /,r“ 7
Ve /
/ /

t Val z
($38]
a8
a7 1
as

= T ) S 9 B B8 8 B & g 3

Material: 9820

brill diameter = 9 mm

|

.Feed rate = 90 mm/min

ES




Speed (U/min)

4000

4. Determining the speed and cutting speed

3500

AN

3000

2500

N\
N\

2000

1500

1000

S00

800

700

600

400

300r

200

5 2 3 4 56 788910 5 20 30 40
Cutting diameter (mm)

Determining the speed:

Determining the cutting speed:

<]

l
]
l
]

Cutting diameter

Cutting speed for
the material in question

Spindle speed

E6

Ei] Cutting diameter

E} Spindle speed
E] Cutting speed for the

material in question




5. Tapping

Threads M3 to M8 can be machined on the VMC-100. With M8
threads the thread depth must not exceed 10 mm.

With all other screw taps you can produce any bering depths
desired.

When tapping you must not use feeds higher than 1500 mm/min.
With higher feeds the length compensation of the toolholder
would be exceeded. So you have to select the spindle speed

that way that the feed of 1500 mm/min is not exceeded for
the threadpitch used.

Example:
Thread M8 -> pitch 1,12

Spindle Speed [—o-} - MaX. feed [mmn/min]
min

Pitch [ram]
. _ 1500 _ rev
Spindle Speed = 1,25 - 1200 in
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6. Soeed - Rating Chart (Main drive spindle)

Torque (Nm)

Speed (rpm)

£8

800
700
P (40% dc)
/ o— 600
1/ S
//// P (100% dc)
Taogdo /||
/ > & Jso0
//// /// N
/ / A 200
/A 4(//,T (100% dc) ‘~\\\\\
[~ ‘ e
Val )
500 1000 1500 20007 2500 3000 3500 3600

Power (W)



Chapter F

YMC-100 Accessories

1. Clamping devices for workpieces F1 - F3
o Clamping bars (basic equipment) Fil
0 Machine vice with stop F1
o Incremental strap Fl
0 3-jaw chuck ¢ 85 mm F2
o Clamping device plate for chuck § 85 mm F3
2, Clamping devices for tools Fy4 - F7
o Collet holder ESX 16 F4
o Milling cutter clamping fixtures F5
o Holder for taps F6
¢ Shell end mill arbor F7
3, Coolant device F8 - F9

4, Machine base F10






VMC—-—100 Accessories

1, Clamping devices for workpieces

Table area L x B: 420 x 125 mm

Dimensions of the T-slots

30

ﬁ
1H9 i

C5

16

16

Clamping bars (Basic equipment)

The clamping bars are mounted directly
onto the slide depending on the work-
piece in guestion. The workpiece is
clamped with the stud beolts.

Height of clamping boars 12 h 11.
Total height with clamping screws 22 mm.

Machine vice with stop

Width of jaw: 60 mm

Clamping capacity: 60 mm

Height up to guide way of clamping
jaw 20 mm, total height 48 mm

[ncrementgl stra

Height: 60 mm
For clamping a workpiece you need
at least two incremental straps.
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The 3-jaw chuck @ 85 mm

The 3-daw chuck @ 85 mm allows
clamping of cylindrical pieces.

Mounting:

* Screw intermediate plate (1)
onto the machine table (2) using
enclosed clamping screws {mind
the working area of the machine).

* Mount the 3-jaw chuck (3} @ 85 mm
on the intermediate plate using
the three enclosed flat head
screws M 5 x 40 (4).

Mind:

After clamping workpiece, take off
clamping wrench.

The machine is provided with one set
of jaws stepped inward and one set
stepped ocutward.
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Qutside stepped jaws

dimensions, Chucking Devices EMCO Chuck, did. 85 mm

33+03_ g ]
|
l f
- x
} o S 2B B
r IR EEE:
-
! '
Y,
J
_ 8.2
_ 517
£6.2
Inside stepped jaws
33+03 g f
B
f
i
r———ﬁ
Ho— b g5 5
: 20, b F @
L]
|
| y
u
A

46,2

Agl 2

EYA

66,2

F3

Pay aitention to instructions on
service and maintenance tips and to
safety tips.

An instruction: book comes with each
chuck.

Soft jaws
33+03
7
!
bl e
e o
5
] S
[
1
. 462 117
63.2

Measures in mm !



2, Clamping devices for tools
Collet holder ESX 16

The collet holder serves to accomodate collets ESX 16.

Assembly:

- Insert the collet (1) at an angle
into the clamping nut (3) so that the
eccentric ring (2) engages the groove
of the collet.

- Screw collet with clamping nut onto
the collet holder (4).
- Insert tool into collet.
::H - Tighten clamping nut with sickle
spanner.

Dismantling the collet:

Undo clamping nut.

4 While the nut is being unscrewed, the
ceollet is pushed out by the eccentric
ring in the clamping nut.

Care:

Before and after use c¢lean and oil

collets and collet holders. Chips and
dirt can damage the clamping taper and

At . cone and reduce precision.

I

Collet size Clamping range

{nom. @)

.

. .

oo NelelNelNol ol Nelli; e

oo Oo0OCOoOouUNmoumo
.

OO0~k WA N

DOk wNnNhRE+O

oo OO Qo UtoOoOunom
[ B}

B WO ~1o0Wmd Wb

=
@]
(@]
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The milling cutter clamping fixtures

The milling cutter fixtures are used for clamping tools with a
shaft diameter of 10, 12 and 1€ mm.

Mounting of toocls:

Put tool (1) into milling cutter
clamping fixture (2) and tighten with
both set screws M 6 x 6 {3).

Notea:

When clamping tools in the collet ming
the correct length of the tcol for
workpiece machining.

INNNRAN
VAN AN

- NC-centre dull @ 10 mm
- gpindle drill ¢ 10 mm
- slot milling cutter
- end-miliing cutter for T-slots
milling cutter fixture @ 10 mm — 12.5 % 6
shaft @ 10 mm
- end-milling cutter for T-slots
16 x 8
shaft ¢ 10 mm

_ - gpindie drill @ 12 mm
milling cutter fixture ¢ 12 mm - radius milling cutter ¢ 12 mm

-~ angular milling cutter 16 x 4,
form A and B with shaft @ 12 mm

milling cutter fixture @ 16 mm‘;#;#u______{ - end milling cutter @ 16 mm
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Holders for taps

Holders for taps are ready for delivery in three different sizes.

Holders for taps M3
Holders for taps M4
Holders for taps M5, M&6, M8

The length compensation (push - pull) is 13 mm.

Mounting:

Put tap (1) into the square (2)
of the tap holder (3) and clamp
with set screw M 5 x 6 (4).

f o
.L/ w
J,

A -

g%i:::4
o 3
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Shell end mill arbor

- The shell end mill arbor is used for clamping the shell end mill
@ 40 % 20 and the circular saw blade @ &0.

Mounting:

* put spacing collars (1) on
- shell end mill arbor (2).

Put on tool (clamping screw
must contact milling cutter or
circular saw-blade and not
lower end base of the shell
‘end mill arbor).

Tighten clamping screw (3) with
wrench.

F7



3, Coolgnt device

Caution:
Prisor to connection switch off
- S machine and disconnect power supply.

The basic equipment contains a
discharge hose (1) for the coolant.

Procedure:
* The coolant tank is placed on the
floor. (When using an Emco machine

base, place the coclant tank below
View: machine from below the machine base.}

* Connect discharge hose (1) at the
outlet holes (2) on the machine base
{first take off drain plug from
2 outlet hole).

o

Note:

When using an Emco machine base the
discharge hose must be led trough the
. machine base (bore in table).

* Take off rear machine cover.

* Take off cover for coolant hose, put
coolant hose (3) onto open hole
and tighten from machine interior.

i .
Lm—
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Insert the belower end of the discharge
hose (1) into the coolant tank.
(Shorten discharge hose so that it
discharges vertically into the

coolant tank).

Connect tube (6} on coolant pump and
coolant tube, (on the back side of the
machine, there is a breaking through
to introduce the inflow hose}.

ElL. connection instructions te
be found in chapter "Electrical
connection of accessories”

Position 5 is the cable for el..
ceonnection .

Mount rear cover of machine.



4. Machine Bgse

The stand for the control can be turned
gQe.,
Sizes of tables: See illustration

\ 1035 -
Y

g0 . Machine {%

Coﬂtrol \

ry = 1

The stand for the control{l) can be
mounted to the left or to 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.

2 3 4
/ ~
-~
Machine
C
Ont-l'ol S
R I 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(é6).

Note:

The hexagon bolts can be placed directly
on the floor, but it is advisable to
place metal sheets (7) underneath.

F10
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i, Maintenance outline

Routine check and mgintenance intervals

1.1 0il tank for central lubrication

Weekly check (see also following pages).

1.2 Water seperator for compressed air

Weekly check (see also page B 18).

1.3 Tocl shop slide
0il daily (see following pages).
When lubricating the tocl shop siide take care

that ©¢il does not drop on the main driving
belt.

1.4 Gears

No greasing or oiling.

G1



2. Lubrication and 0iling of the Machine

oil filling screw

tank contents:
0,71

o~

\minimum o0il level

G2

1. Cross, longitudinal and
vertikal slides

The longitudinal and cross slides are
supplied with slideway oil by the central
lubrication system. For this purpose the
pump for central lubrication is activated
at certain intervals and a specific quan-
tity of oil fed to the lubrication

points via metering elements (1).

0il grade: slideway oil (see lubricant
recommendations).

The lubrication intervals and the pump
running time is set by the works. After
slide travel of 10 m the pump is switched
on for 5 sec.

0il Consumption:

Every 10 m of total travel of the slides
a lubrication pulse is emitted by the
control. Bpprox. 0,2 cm?® of oil per lub-
ricating pulse are pumped to the lub-
rication points. The oil consumption
per hour depends on the travel of the
glides.
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Venting the Lubricant Lines

If air enters the lubricant line owing to
too low an oil level in the lubricant
tank, the lubricant line must be vented.
{air locks can be seen in the lubricant
lines downstream of the metering ele-
ments).

For venting, unscrew the lubricant line
upstream of the metering elements. Switch
on lubricant pump and let it run until
0il emerges from the unscrewed lubricant
line. Retighten lubricant line.

Notes on Venting:

After the lubricant pump has been
switched on, alarm AQ03 appears (pressure
too low in the lubricant line). Cancel
alarm A03.

Then activate lubricant pump until the
air locks have escaped from the lubri-
cant lines.

2.2 Feed spindle

The mounted feed spindles are
greased for life time. A new
mounted spindle has to be
greased. (Grease quality: look
lubricant recommendations)

2.3 Main spindle bearings

The main spindle bearings installed
are greased for their entire service life.

2.4 Tool shop slide

Tool shop slide (1) to be oiled daily
with slideway oil.

Take care that no oil drops on

the main driving belt.



3, Lubricant- and Coolant Liquid Recommendations

- The reference temperature for the viscosity
o ~ details is 40°C {ISO VG), the reference
' temperature according to DIN is 50°C.

G4

Slideways

Slideway oil with adhesive additives
and wear-reducing additives. Prevention
of the stick-slip effect. 73 mm' /sec.
(cSt) at reference temperature 40°C
CASTROL MAGNA BDX 68,

Complies with Cincinnati Milling Specifi-
cation P 47.

Greasing Points

Greasing Points of the Feed Spindle .

Lithium saponified multipurpose grease
with high dropping point. Penetration.
about 285. NLGI Class 2.

CASTROL SPHEEROL EPL 2

This grease has an operating temperature
range of - 30°C to + 110°C.

Or

CASTROL GREASE LM -

Lithium saponified multipurpose grease
of NLGI Class 2.



Coolant

CASTROL SYNTILC R ~ biostabile leong-
DlN term coolant lubricant. No adhesion,
skin compatible, excellent corrosion
protection, neutral odour. High wetting
and cooling action, can be used for
every type of material. Recommended
mixing ratio 1 : 30.

51502

CASTROL CLEAREDGE EP - for true—to-size
machining with high surface finish,
combined with long tool times between
overhauls. Recommended mixing ratio
1 ¢ 30.
The products CASTROL VARIO HDX
CASTROL MAGNA BDX 68
CASTROL SYNTILO R

are attuned to each other,
and are available as the

COMPLETE CASTROL SYSTEM.

Special Note:

The required lﬁbricating 0il and media
can be obtained in the trade (with the
particular national or federal organ-
isations of the petroleum companies).
These recommended oils and greases differ
in principle from the products available
at filling stations.

G5
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 Readjustment works

Repalcing the step motors

Replacing the X-, Y-, Z-slides
Readjustment of the slide clearance
Measuring the reversal clearance

Replacing the door VMC-100 and
exchanging the gas spring

Readjustment of ball snap for tool
turret positioning

Control of carbon brushes on
main drive motor

Changing of the bulb in the
machine lamp

Re-adjusting the collet stroke
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Replacing the step motors

(Exchanglng the toothed belts)

Note:
Disconnect the main plug prior to installation or
removal of the step motors.

Removing:

(using X-step motor as example)

+ Dismount earthing cable (1).*

+ Unscrew the four socket head screws
M6 x 40 (2) and remove belt guard (3)

+ Dismount step motor with base plate by
unscrewing the four socket head screws
M6 x 12 (4).
{In case of Y-step motor remove back
panel and lower side guard before, in
case of Z-step motor remove both
protection sheets before)

+ Remove belt (11)

+ Unscrew motor from base plate (3).*

+ Loosen set screw M6 x 6(6) and pull off
motor pulley (7) from motor stub.*

+ Unscrew step motor cover (8) and
disconnect cables below.*

+ Loosen cable screw union (9) and
unthread cables.*

+ Dismount cocling element (10) from step
motor.*

+ Clean the bearing surfaces adjacent to
the two paper seals (12,13).

Attention: |
The Y-step motor can only be exchanged i
as a mounted group consisting of the
step motor, motor plate and. sealing.

X
0

* These items do not apply for belt

y exchange.

il
B |
— 1

1




Fitting (by the example Y-step motor)

+ Mount cocling element (10} onto step motor.*

(Mind: Lubricate cooling element before in any
case using approx. 2 cm3 heat-conductive
paste). ‘

+ BScrew motor plate (5) onto step motor.=*

{Insert paper seal 13).

+ Place motor pulley (7) onto motor stub and tighte:

with set screw Mé x 6(6).*

(Set screw M6 x (6) to be secured with Loctite.)}*

Note: During fitting mind the distance from

shim ring to motor freont.
It is 3,5 mm.
+ Insert cable in step motor and clamp cable screw

union (9).*

+ Connnect cable in step motor (see table).
Wire Nr. color step motor X Wire Nr. color step motor Y Wire Nr. color step motor Z
1 white 0 1 white 0 1 white 0
2 black 8 2 black 8 2 black 8
3 blue 6 3 blue 6 3 blue 6
4 brown 4 4 brown 4 4 brown 4
5 green 2 5 green 2 5 green 2
6 red 9 6 red 9 6 red 9
7 violet 7 7 violet 7 7 violet 7
8 pink 5 8 pink 5 8 pink 5
9 orange 3 9 orange 3 9 aranae 3
10 transparent 1 _ 10 ____transparent 1 10 transparent 1
earth (protective earth (protective earth (protective
green/yellow conductor) green/yellow conductor) green/yellow conductor)

+ Connect earth cable green/vellow (1) at the
cutside of the step motor.*

+ Screw housing cover (8) onto step motor.*

Insert pulley (11).

+ Place down step motor with base plate and screw
in the four socket head screws M6 x 12 (4). (Do
not tighten yet; insert paper seal 12)

Mind: In case of Z-step motor lubricate the two
support jaws of the motor plate sufficiently on
top and helow with heat-conductive paste.

+ Tension pulley and tighten socket head screws
M6 x 12(4).

(For pulley tensioning press the step motor with
approx. 10 - 15 N).

+ Check the distance between the proximity detector
(14) and the limit switch sheet (15). This
distance has to be 0.5 mm (If necessary,
readjust,tightening torque max. & Nm).

+

+ In case of Y-step motor remount back panel and
lower side guard, in case of Z-step motor remount
the two guard plates.

+  Remount pulley guard (3).

+ These items do not apply for belt exchange.

12



Replacing the X-—-, Y-, Z-spindles

The spindles are only replaced as a group. The
group consists of the spindle, nut mount, bearing
consists of the spindle, nut mount, bearing
pedestal and pulley (see Spare Parts List).

With the bearing and mounting, ensure that

the spindies are not bent.

Under no circumstances may the spindles be
screwed on by the nuts, since this will cause
the balls to fall out.

Removatl:

General :

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

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).

13



Removal of the V-spindle

Note:

To simpiify spindle disassembly, traverse
the Y-siide as far as possible in
-Y direction.

+ Remove back panel.

+ Remove lower side guard.

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

+ Unscrew socket head screws M5 x 25(4) on
the bearing pedestal.

+ Unscrew socket head screws M& x 12(5) for
nut mount.

+ Pull out spindle (6).

14
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22

Notes:

Removal of the Z-spindle

When the step motor of the Z-spindle is removed, the
vertical slide might slip away (the ball screws are not
self-locking). )

For this reason, securely support the vertical slide in
the upper position prior to removal of the step motor
(alse installation and removal aid).

Do not unscrew the support plates (36) of the Z-spindle,
otherwise the accuracy is impaired in case of
reassembly.

33 4t 38

e

+ Dismount protective sheets for Z-step motor.

+ Unscrew oval-head screws Mé x 10(33) for holding plate
(37) and remove the holding plate (37).

+ Unscrew oval-head screws M6 x 10 (33) for stripper
plate and remove stripper plate (41) with stripper
felt (1ie).

+ Unscrew the two socket head screws M6 x 12(22) for
bearing pedestal.

+ Unscrew scocket head screws M5 x 40(40) for nut mount
and pull out the spindle (38).

J5



Installation of the spindles

Grease the spindles prior to installation.

Grease cuality:
{See operating instructions, chapter "Lubrication".

Installation of the spindles

The spindles must not be installed in distorted state.

Consequences of distorted spindle installation

Rapid wear, damage, balls break out.

Possibilities of distortion as in the example of the X-spindle

plane 2

plane 1

Distortion in plane 1 Distortion in plane 2
(plan view) (front view)

(™

Spindle distorted on the side Spindle distorted in height

16



To prevent tensioning of the spindles during installation,

the following procedure generally applies

{X spindle example)

—3

Plan view

——— e —

W
U
/

+ Thread spindle, screw bearing

pedestal (2} with cheese-head
bolts MS 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
so that it can be fastened with
the hexagonal bolts.

Crank the slide completely to
the right.

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

It is now possible that the spindle
is tensioned 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.

Possibility:
Spindle tensioned in level 1.

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.

17



Readijustment of the slide clearance

+ Readjust the slide guides after extended use.

+ The wear of the pguides 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.

Checking the guide clearance of the X, Y, Z slide

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

the particular measuring point, with a swivel force of

100 N (10 kp).

a) X slide b) Y slide c) Z slide
Gauge on Y slide Gauge on base Gauge on measuring

(If the gauge were fixed table
to the base, the Y
clearance would also he

measured)

{*‘“?I“"‘ﬁr“-f"w
I
1
L,.._\ PRRS: N8

0,015 max.

The gauge is only applied
at the front, since the
slide is guided at the
rear by scraper felt.



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
gib strips are moved in the direction of the arrow.
The clearance is reduced.

TR T = TR

Process:

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

1300 N (130 kp).

For this reason, unscrew the slide from the appro-
priate nut mount, and move slide backward and forward
by hand.

J9



Pogsition of the taper gib strips

X taper gib strips

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

Y taper gib strips

Remove protective plates
1 and 2,

Z taper gib strips

The upper taper gib is freely

Z-taper g strips. ACCeSsible due to bores at the
stripper plate.
To reach the lower taper gib, stripper

plate (1) and stripper felt (2) are to
be dismounted.

1o



Removing the nut mount for manual movement of the slide:

Tc 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 slidei

Unscrew both hexagonal
bolts M6 x 12 (1).

Y slidei

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

(2).

i P Z slide:
' i -\\‘*4 Remove mounting plate
- . {4), scraper plate
i {5) and scraper felt
\\§§§ : (6), and then unscrew
NIE both hexagonal socket
$ f —5 screws of the nut mount
\ 6 {7). (Support Z slidet)
N |
i 7
I
|
|

M



Measuring the reversal cleagrance

In addition to the slide clearance, the reversal clearance
is important for operatlng 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 0,02 rmm.

Measuring the reversal clearance

+ Fasten gauge with magnetic base.
+ Move slide to gauge.

+ Set gauge at O.

+ Set display at 0.

+ Move slide about 1 - 2 mm toward the gauge (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 clearance 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 be 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).

12



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

X slide

Gauge on the Y slide

ﬁ\\\ Y slide

Gauge on the base

Z slide

Gauge on the table
AN

J13



Repldacing the door VMC-100 and

exchanging the 9gas spring

Note:

To replace the door and gas spring, move door
into uppermost position.

1. Replacement of door
A) Removal

+
+

Unscrew the two flat head screws (1).

Unscrew the four flat head screws
(6) from guide element (4) and
remove door (3) together with cover
plates (2}.

Unscrew socket head screws (5},
remove plate (15), plate (7),
distance sleeve (8) and handle (9}.

Installation

According to removal, but in
reverse corder.
Stick on rubber strip (16).

14

2. _Exchanging of gas spring
A} Removal
+ TUnscrew hinge bolt (10).

+
+

Take off locking ring (11}. .
Remove limit switch protection
(12).

Remove switch sheet (14).
Remove gas spring (13).

Installation

According to removal, but in
raverse order.



Recd]u_stment Oof ball snap for
tool turret positioning

According to the duration of

use it might happen that the

tool turret will not stop any
more in snap-in position.

For this reason the ball snap
has to be adiusted again.

Procedure:

A weight of 30 N (see sketch)
is to be mounted on the tool
turret.
Then adjust set screw M10 x 10 (1)
for ball snap until the
tool turret including the weight

- will not turn automatically any
MoTre.

(Beforehand, dismantle the pinion (2),
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Control of_ carbon brushes
‘oNn main_drive motor

Switch off machine before
checking the carbon brushes.

Sl

Interval:

Check the four carbon brushes (5)
every 6 months.

6 ' If the wear limit of 6 mm is achieved
" on one of the four carbon brushes,
all four carbon brushes have to be
replaced by new ones.
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Changing of the bulbd 1n
the machine lamp

Warning:
Disconnect mains plug before
changing the bulb.

—%%&\\‘\\ﬁx\\h‘ I LI L AR A S A e -5‘

7//1‘1‘[!

Dismantling:

~ Remove rear cover of machine.
- Dismantle machine lamp from machine.

- Unscrew setscrew (2} and remove deep bowl
reflector {3).

- Change bulb (4}.

Assembly in reverse order to dismantling.
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Re—adjusting the collet stroke

If the tang (1) can no longer be
introduced into the collet (2), the
collet stroke must be re-adjusted.

Procedure:

- Move clamping bracket (3) intc lowered

position (collet opened).
" - Loosen lock nut (5) of the clamping

screw (4).

- Re~adjust clamping screw (4) until
the plug gauge supplied as a basic
~accessory is still just accomedated.

- Turn the clamping screw (4) about a

=)

Qi-
| §§ further 90° and lock again in this
N e positien.
N 7
N
R ; '.f
\ e ==
N/
171

—t
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