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1. Introduction

1.1 General

Coupling of several axes 1n one
machine tool is necessary in various
technologies, e.g. in producing gears
on a hobbing machine.

Until now, this has usually been
effected using a mechanical gearing.
This costly mechanical system which 1is
susceptible to wear can be replaced by
an electronic gearbox,

The electronic gearing (abbreviation
ELG) links an axis of rotation (drive
axis, C-axis) with extremely accurate
electronics to a spindle or axis of
rotation. Two further linear axes can
also be coupled to the drive axis for
an electronic differential.

The ELG is integrated in the PC card
row of SINUMERIK System 3, basic model
4, by the SIMATIC S5 - PC130W-B
interface control system.

Communication with peripheral equip-
ment (e.g. NC) is exclusively via the

PC.

Wwith the aid of functional modules
(SINUMERIK System 3GA4, Package ©)
especially developed for the elec-
tronic gearing, all necessary infor-
mation is transferred from the NC or
from the operator to the ELG via the
PC. In this way, technological data
of the ELG (e.g. 1input parameters,
machine data) can also be modified via
the operator's panel of the NC.

Furthermore, information from the ELG
can be displayed on the VDU of the NC
with the aid of PC display programs
(Package 1).

These Operating Instructions pre-
suppose that the SINUMERIK System
3GA4, Package 6 functional modules are

utilized.

1.2 Hardware

The electronic gearbox is accommodated
in the PC card row of the logic rack
of System 3. It comprises a CPU
module and either one or two measure-
ment circuit modules depending on the
application. The NC-PC-ELG connection
is set up via the coupling modules.

The electrical connections between the
various modules of the electronic
gearing and to the coupling module are
implemented via a small, additional
bus board in front of the rear wall of

the subrack.

shows the structure of a
SINUMERIK 3M controller with

electronic gearing

Fig. 1
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1.3 Features of the ELG

- Highly accurate electronic linking
of two axes of rotation with freely
programmable transmission ratio
1:999 to 999:1

- Additional electronic differential
with up to two linear axes

- Workpiece processing with the
indexing method

- Minimal synchronization error

~ Fast compensation of load-dependent
changes in speed

- Monitoring of following error

- Position controller with incremental
position measuring

- Data input/output via universal
interface

- Concentricity compensation (in
preparation)

- Backlash compensation
- Transmission of actual value for

feed related to workpiece revolution
(1n preparation)

-2 A06.85



2. Principle of operation of the
electronic gearbox

2.1 Functional description

The possibility exists with the ELG to
couple an axis of rotation (drive
axis, C-axis) with highly accurate
electronics to a second axis of
rotation or spindle (B-axis). In
addition, the drive axis can be linked
to two further linear axes (Y-axis,
Zz—-axis) for an electronic
differential.

Using the example of a hobbing
machine, the operation of the elec-
tronic gearing is explained below.

Fig. 2 shows the schematic diagram of
a hobbing machine.

AXes:

X = Radial axis

Y = Tangential axis

7 = Axial axis

B = Hob axis of rotation 1)

C = Workpiece axis of rotation

(drive axis)

1) Corresponds, for example, to the
spindle in System 3

l

SP03390 4

Control of axes X, Y, Z and B
(spindle) is with the aid of the NC
(3M GA4). Tool B 1s a worm gear
shaped as a cutter and must be at an
exact defined speed ratio to the
workpiece (C-axis).

The cutter is traversed in Z-direction
over the entire thickness of the work-
piece to give the teeth thelr complete
shape. A superimposed additional
rotation derived from the Z-motion 1s
produced in the C-axis in the case of
helical-toothed workpieces.

The cutter is traversed while pro-
cessing the Y-direction 1in order to
achieve uniform wear of the tool.
This also causes an additional motion
in the C-axis.

The depth of the teeth is determined
by the X-axis. Fig. 3 shows the
structure of the electronic gearing.
The C-axis (drive axis) is controlled
by the ELG.

In addition, the pulses of the shaft
encoder of cutter axis of rotation
(B) , axial (Z) and tangential axis (Y)
are supplied to the actual value
acquisition unit @ of the ELG.

These axes must be switched to
follow-up operation for the ELG, as
the ELG software merely requires theilr
current actual value.

In conjunction with the 1input data
Zo (number of threads on cutter),
22 (number of teeth on workpiece)
and udz, ud (dimension for helic
angle or tanential motion), the pro-
gram calculates cyclically the nominal
angle of rotation of the tool table
(Y, ) @) .

S

et

This nominal angle of rotation 1s com-
pared with the actual angle of rota-
tion (“fz ) of the tool table

act
processed in the actual value acquisi-
tion unit @ . The difference (so-
called following error) is processed
in a position controller ) and out-
put via a D/A converter to the sub-
ordinate speed controller for the

drive axis.

The transmission behaviour of the
position controller is influenced by
the precontrol unit such that the
following error during machining
adopts a minimum value, in order to
obtain a high degree of coupling
rigidity.

If the actual value of the tool table
and the set value differ by more than
1 workpiece-dependent value, a fault

A.06.85 2-1



1s determined and an alarm message
(hardware signal) is output (). This
signal car ke utilized to disengage
the cutter from the workpiece; e.q.
the workpiece traverses clear in the
+X direction via appropriate
mechanical elements.

In order to achieve feed related to
workpiece revolution without addi-
tional shaft encoder (with 1024 pulses
per axis revolution), the pulses from
the shaft encoder in the ELG are stan-
dardized and transmitted to the
switching RAM module of the NC @ .

The NC (prerequisite: basic model 4E)
can make use of this standardized
actual value when programming feed
related to workpiece revolution.

The electronic gearing is supplied
with all necessary data from the PC
via the coupling module. Machine and
setting data can also be transferred
with a universal interface (V.24 and
20 mA line current interface).

2.2 Linkage equations for the

electronic gearbox

The nature of linking the drive axis
with the guide axis and with the two
differential axes is described below,
using the example of hobbing.

2.2.1 Hobbing spur teeth by means of

axlal cutter feed

In hobbing, the hob and the workpiece
must be at a defined speed ratio to
one another.

The pick-up for rotary motion of the
cutter spindle (B) determines the
angle of rotation of the workpiece
table (C) via the electronic gearing
in accordance with the formula below:

?2 B \Po ) 2
set act 7
2
kPZ = Set value for angle of
set of the workpiece table

(drive axis)

-5
it

Actual angle of rotation of
act the guide axis (cutter)

ZO = Number of threads of cutter

%2

Number of teeth of workpiece

Zo and 22 are specified as R
parameters, e.g. via the NC and/or the

PC; the quotient is formed internally.

The above equation assumes that work-
piece and tool axis (cutter) have the
same activation system for the measu-
ring system. Nevertheless, different
activation of the measuring systems is
taken into consideration in the inter-
nal calculation of transmission con-
stants.

2.2.2 Hobbing helical teeth by means

of axial cutter feed

When helical teeth are cut with a hob
which remains in a fixed position, and
the Z-axi1s is moved (axial motion),
the C-axis also moves. The angle of
rotation of the C-axis is a function
of the displacement of the Z axis and
the angle of the teeth.

When the hob is running and the teeth
are helical, a direction~dependent
angle of rotation derived from the hob
angle of rotation and a direction-
dependent angle of rotation derived
from the Z-motion are superimposed on
the workpiece.

Tz set = lPO > <+ Sz ° ud
act EQ_ TZ
2 2
s, = Displacement of Z-axis
ud = Differential component for

axial motion
It is a signed constant and
a function of the lead angle

of the teeth Bo and the module.

The following is true for ud :

sin B

mN.'IT |mm

See Section 13 for further symbols.
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Fig 3:

Structure of the
- electronic gearbox
(SINUMERIK System 3GS4)
NC S-analog
OO0
ELG
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2.2.3 Hobbing helical teeth by means

of diagonal cutter feed

When helical teeth are hobbed by means
of diagonal cutter feed, the workpiece
must be subjected to an additional
turn made up of two components. The
first component serves to generate the
tooth angle, and the second to compen-
sate for the tangential motion of the
hob. This second component is inde-
pendent of the spiral angle of the

workpiece.

\r Z ud ud
. O . 2+ s .V
2 =kf; ¢ — 7 2 —  A—
set act 22 22 22

sy = Displacement of the Y-axis
udy = Differential portion for tangen-

tial motion

It 1s a signed constant for the
additional turn required by the
workpiece, which is a function
of the spiral angle of the
cutter o and the module.

The following is true for udy:

COS o

I
W
o\
-

ud

—

See Section 13 for further symbols.

ud and udZ are specified as the R~
anameters, e.g. via the NC and/or the
PC.

2-4 A.06.85



3. Data traffic NC-PC-ELG

Communications of the electronic
gearing with the NC or with the opera-
tor (operator's panel) are effected
exclusively via the PC.

The coupling between ELG and PC or NC
and PC is implemented via a joint
switching RAM module.

Data transfer between NC-PC-ELG 1is
organized by the functional module
package 6 (SINUMERIK System 3 GA4).

The ELG can thus be controlled by the
NC. Input parameters, ELG operating
modes and instructions are transmitted
by a NC in the form of R-parameters Or
auxiliary functions to the PC. After
linkage in the user program, the
appropriate interface signals of the
ELG are then set by the PC.

The Fig. 4 below
shows data traffic NC-PC-ELG

A.06.85
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Fig., 4:

Summary of data traffic NC-PC-ELG

NC/operator’'s panel
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~—— Interface NC-PC ® Machine
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SwitchingRAM module
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PC150WB
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® Guide axis
® Axial-differential axis

Drives @ Tangential-differential axis Drive
® NC axes

@® Drive axis

® Major spindle
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P

The parameters required for all
gearing functions are calculated
internally from the following input
parameters:

ZO - Number of threads of hob
during hobbing or number of
teeth of shaper cutter during

shaping
Zé ~ Number of teeth of workpiece
ug, Axial differential component
udy - Tangential differential
component

and the following machine data:

NOO -~ Number of pulses per hob/
shaper cutter revolution
N02 -~ Number of pulses per workpilece

table revolution (drive axis)

The calculation is initiated by an
interface signal "Calculate gearing
constants", which can be set from the
NC via an M-function.

The PC should ensure an input disable

for the NC during the calculation.

The calculation is acknowledged by the
ELG with the "Gearing constant
calculated"” interface signal.

must then withdraw the "Input

disable".

The PC

The gearing constants can only be re-
calculated when the coupling 1s disen-
gaged.

The gearing function is not interrup-
ted by changes on the operating mode
switch, nor by RESET.

The coupling between drive axils and
hob/shaper cutter as well as the
differential axes is de-activated by
means of the "Gearing OFF" interface
signal. The "Coupling ON" signal 1s
cancelled.

The drive axis can be traversed in
this status in the JOG or INC mode by

means of separate direction keys.

4.2 Semi-automatic centring (HAE)

When "Coupling ON" is present, the
drive axis (C-axis) can be traversed
in both directions in addition to the
actual motion, in order to permit cen-
tring of the cutter for workpieces
which have already been machined. The
"Ssemi-automatic centring” interface
signal is supplied when the coupling
is activated for this purpose. The
cutter approaches the workpiece in JOG
or INC mode. The C-axis is then dis-
placed in INC mode by means of the
direction keys until there 1s contact
between one flank of the workpiece and
a flank of the cutter. When contact
is made, the actual value is stored by
means of the "Transfer actual value"
interface signal. The electronic
gearing acknowledges this procedure by
means of the "Actual value
transferred" interface signal. This
must be followed by a traverse in the
opposite direction, likewise until the
flanks make contact. When the next
actual value has been transferred, the
C-axis automatically derives half the
distance between the two actual value
transfer points. The cutter is then
exactly in the centre of the tooth
gap. This status is acknowledged by
means of the "Tooth gap reached™
interface signal. The "Semi-
automatic centring" operating mode can
be cancelled by the PC with the "Tooth
gap reached" signal.

The entire procedure is in part posi-
tive-controlled internally. When the
second actual value is transferred,
there is an automatic traverse to the
centre of the tooth gap. The proce-
dure can, however, be interrupted at
any time by cancelling the "Semi-
automatic centring" interface signal.

When utilizing the functional module
package 6, the instructions necessary
for semi-automatic centring can be
selected by the NC by way of auxiliary
functions.

The "Semi-automatic centring" ELG
operating mode is cancelled with ELG-
RESET by the functional modules 1n

package 6.

4-2 A.06.85



4. ELG operating modes

The operating modes of the ELG are
described below. The operating modes
of the ELG are selected and cancelled
by means of interface signals between
the PC and the electronic gearing;
these signals can be set by the NC
(System 3 GA4) via M-functions. The
required data are transmitted to the
ELG 1n R-parameter format, actuated by
an M=function.

The user is able to select the M-
functions and the R-parameter numbers
with the aid of functional modules in
the PC.

Note on the machine control panel
signals of the ELG:

Functional module package 6 automati-
cally presets only the axis selector
switch with the code of the drive
axls. The user program must supply
the other machine control panel sig-
nals for the ELG.

When called, this program also
supplies the functional modules with
the appropriate parameters.

4.1 Gearing ON / Gearing OFF

The function of the gearing is activa-
ted by an interface signal "Gearing
ON", which in turn is triggered by an
M-function. The drive axis then
follows all motions of the cutter in
accordance with the transmission ratio
or all motions of the tangential (Y)
axis and/or axial (2) axis, if the
differential components ud and

udZ are not equal to zero.y

A "Coupling ON" interface signal is
present, providing the gearing func-
tion is activated; no other operating
mode 1s permitted (exception: Semi-
automatic centring). The "Coupling
ON" message is displayed on the VDU of
the NC when the ELG basic pattern is
selected.

\? - ‘Foact )

"Gearing ON" should only be selected
when the guide axes are at a stand-
still, in order to avoid excessive
sudden changes in the set value of the
drive axis, which might result in
errors.

The link between drive axis and cutter
and the differential axes is formed in
accordance with the formula below:

4 ud ud
o + sZ . z .
2set . Z Z Y Z

2 2

(See Section 13 for symbols)

The ud_ and ud values can either be
entereé direct¥y or calculated in the
NC by means of an R~parameter calcu-
lation.

The differential components for the

drive axis are obtained from the for-
mulae for:

-~ Axial motion:

sin B
o

Wd = — 360[
Z, m . e
N i min

- Tangential motion:

ud = 2 * 360 T
Y N T mm

(See Section 13 for symbols)

Before the gearing function is
engaged, the gearing constants must
have been calculated once.

If the interface signal "Single pitch"
1s present when the coupling is
switched on, the motions of the cutter
are not taken into consideration by

ilisyisll———

the drive axis.

A.06.85
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When the ELG basic pattern is selec-
ted, the following pattern appears for
semi-automatic centring:

ELG basic Eattern_in the "Semi-auto-
matic centring" operating mode (HAE)

ELG ALARM {111
ACTUAL/ / /11111 COUPLING oy

20 XXXX CENTRE ddd
L2 XXX

AXIAL XXXXXXXXXX APPROACH eee
TANG XXXXXXXXXX
TOLER XXXXX

TOLERANCE /1]

5P 03454.0en

The following information only appears
in the ELG basic pattern if the
"Semi~-automatic centring" operating
mode is selected (see also Section 8).
CENTRING ddd ON with gearing
coupling
switched on
COUPLING ON

OFF with gearing coup-
ling switched off
COUPLING OFF

Initial status when
selecting semi-auto-
matic centring
(basic position)

APPROACH eee -

*- After first transfer
of actual value
(with "Transfer ac-
tual value" inter-
face signal; previ-
ously motion in "-"
direction of tra-
verse

or -* After first transfer
actual value; previ-
ously motion in "+"
direction of tra-
verse

*~* After second trans-
fer of actual value
and during traverse
of drive axis to
centre of tooth gap

*1%* After the drive axis
has reached the
centre of the tooth
gap (acknowledgement
with "Tooth gap
reached” interface
signal) .

After the "Semi-automatic centring”
operating mode is cancelled, this HAE
auxiliary information is deleted 1n
the ELG basic pattern.

4.3 Single pitch (EZT)

If the "Single pitch" interface signal
is present (triggered by an M-function
in the NC), the drive axis can be
traversed by the NC by one tooth pitch
at a time in either the positive or
negative direction, either by means of
the direction key or by means of
M-functions; the pitch is calculated
from N__/Z . The values Z_,
ud an82ud2 may be zero. 0

Z Y
An appropriate differential component
must be entered in order to create
helical teeth in the "Single pitch

mode" .

The single pitch mode is not possible
unless the gearing 1s OFF.

In order to make helical teeth, the
machine must therefore always be
switched between "Single pitch" and
"Gearing ON/OFF".

An example of an NC program for single
pitch with helical teeth is explained
in the Annex (Section 13).

If the "Single pitch" gearing function
is present when switching on, the
drive axis only follows the motions of
the differential axes, but the motions
of the cutter are not taken into con-
sideration.

A.06.85 4-3



Single pitch can again be cancelled When single pitch is cancelled

with the aid of an M-function. ("Single pitch" = "0" interface sig-

nal), this auxiliary information is
Before selecting "Single pitch", the deleted in the ELG basic pattern (see
gearing parameters must have been also Section 8).

calculated once (see Section 4.1).

The following pattern is displayed in
the ELG basic pattern during SINGLE
PITCH:

ELG ALARM 1177
ACTUAL/ /111111 COUPLING /1]

20 XXXX INDEX ftf
L2 XXX

AXIAL XXXXXXXXXX TOOTH NO. ggg
TANG XXXXXXXXXX
TOLER XXXXX TOLERANCE /1]

SP03452.0en

The following information appears in
the ELG basic pattern only when the
SINGLE PITCH mode 1s selected.
Condition: "Single pitch" = "i"
interface signal)

INDEX fff ON with gearing coup-
ling switched off
COUPLING OFF

OFF with gearing coup-
ling switch on
COUPLING ON
Note: If semi-auto-
matic centring has
also been selected,
the auxiliary infor-
mation is displayed
by semi-automatic
centring.

TOOTH NO. ggg 1 Number of the
. currently machined
. tooth gap.
When single pitch is
selected, the
counter is set at
the starting value
l. The counter
Z2 counts to max. Z2.

4-4 A.06.85



5. Input parameters

The values below are processed as
input parameters by the electronic

gearing.:
Symbol | [nput parameters R- Dimen- | Value range Sign
(ELG Meaning parameter | sion
basic number
pattern) ELG/PC
Z0 Number of threads R20 1 0-999 +/-
of cutter or number
of teeth of the shaper
cutter (negative sign
for up milling)
St Aoy . - o — r s
Z2 Number of workpiece R 21 1 2-999 +
teeth
TOLER | Maximum following R40 Measuring | 0-10000 +
error for monitoring system
unit
(depen-
ding
on resolu-
tion)
TANG | Differential component | R60 Degrees/ |0-999.99999 | +/-
(Udy) | for tangential motion mm of
degrees/
0.1 inch
AXIAL | Ditferential component | R61 Degrees/ |0-999.99393 | +/- <
(Udz) | for axial motion mm or =
degrees/ 2
0.1inch 5

These values are transferred by the NC

via the PC to the electronic gearing
by means of an R-parameter transfer.

This is initiated by means of a freely
selectable M-function.

In addition, the 1nput parameters can
also be entered manually by way of the
operator's panel of the NC.

TG do

this, the ELG basic pattern must be

selected.

position.

Data is entered with the
input key, depending on the cursor

The cursor can be positioned at the
individual input parameters with the

OY || KeVys.

Manual entry of input parameters 1is
only possible when the mode selector

switch is in the MDI-PP position.

A subroutine in the NC permits compu-

tation of ud and ud from the

standard modﬁle, theylead angle of the

cutter and the tooth helix angle of
the workpiece.

A.06.85
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6. Monitoring following error of
the drive axis

In addition to the standard NC moni-
toring functions (measurement circuit
monitoring, etc.), it is also possible
to monitor the following error with
the aid of workpiece-dependent limit
values.

If the difference between the set
value and actual value of the drive
axis exceeds this limit value, a
contact 1s opened and alarm message
2215 output. A hardware signal 1is
thus present which, for example, could
cause the cutter to disengage from the
workpiece.

The contact corresponds to the
"Controller enable" signal of an
unassigned set output where the axis
No. must be defined with machine datum
MD 5022. The workplece-dependent
limit value can be input as R-
parameter (R40), and can also be

changed in the course of "COUPLING
ON",

A minimum monitoring value (e.gq.
caused by the machine) can be preset
with machine datum MD 169. The

following error is compared with the
larger of the two values (MD 169 or

R40) -

Monitoring of the followling error can
be initiated or cancelled with the
"Following error monitoring active”

interface signal. It is only active
with "COUPLING ON".

The contact 1is ...
... Closed, 1f

following error < max. limit value
... open, if

following error > max. limit value

and
"Following error monitoring
active" = "1°"

The contact is reclosed after an alarm
message when the coupling i1s switched
off (= normal position).

The alarm (2215) can be cancelled with
RESET.

The ELG basic pattern displays whether
following error monitoring 1is
activated or not (TOLERANCE ON or
OFF). The 1limit value (TOLER) 1s also
displayed. This limit value can also
be changed manually by way of the
operator's panel of the NC; to do
this, the mode selector switch must be
in the MDI-PP position.

Note:

If the workpiece-dependent limit value
(R40) transferred from the PC to the
FI.G is smaller than the machine data

value MD 169, the ELG does not take
over this new limit value.

The following error continues to be
monitored at the last valid limit

value.

A.06.85
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7. Setting-up modes

The machine control panel signals
(e.g. mode switch) of the ELG must be
supplied in the user program. The
functional module package © automa-
tically presets merely the signals of
the axis selector switch with the code
of the drive axis.

When the coupling is disengaged, the
following modes are possible for the
drive axis (C-axis):

7.1 Conventional (JOG)

51“} JOG mode on selector switch
{

The drive axlis can be traver-
sed using separate direction
keys.

The feed rate is defined by
way of the machine datum and
can be changed with the feed
compensation switch.

A rapid traverse override
key can be actuated for rapid
traverse.

If the rapid traverse mode 1s
'lﬂ. ‘@l engaged and the toggle switch

is at "Rapid traverse compen-
sation", this rapid traverse
compensation switch is active
between 0 and 100 %.

Irrespective of this switch,
the 0 % position of the feed
compensation switch leads to
mandatory feed and rapid
traverse stop.

The actual value of the drive axis 1s
displayed in the ELG basic pattern.

7.2 Incremental feed (INC)

The incremental feed mode can, for
example, be utilized for traversing
away from the contour or for exact

setting.

The auxiliary motion of the drive axis
necessary for semi-automatic centring,
when the gearing function 1s engaged,

is only possible when the mode switch

is at the INC position.

Defined positioning by hand 1is
possible.

The feedrate is set by way of machine
datum, depending on the feed compensa-
tion switch.

OEerat;gE

Presetting of the incremental
feed by way of mode selector
switch

I

Y 10 100 1000 10000
\ | ‘;f// The drive axis is traversed

using separate direction
keys.

The incremental feed sequence
is run in latching mode.

The displacement traversed (As) 1is
dependent on the resolution of the
measuring system (measuring system
unit) of the drive axis (Section 11).

The following applies:

Increments *
(2 * measuring system unit)

A S

ExamEle:

Measuring system unit = 0.,0005°
Mode switch at “ﬂ 1000

A S = 1000 * 2 x 0.0005° = 1°

In contrast,
where measuring system unit =

0.005°;
A S = 10°

Allowance is made for the measuring
system unit when displaying the actual
value of the drive axis.
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7.3 Reference Eoint approach (REF)

It 1s necessary to use the reference
point approach method with the drive
axis (axis of rotation) if concentri-
city compensation (spindle lead error
compensation) is used for the drive
axis.

This creates a relationship between
measuring system and machine enabling
the control system, and thus the
measuring system and the machine, to
re-synchronize at any time, even when
voltage has been disconnected.

! Reference point approach mode on

selector switch

After pressing the appropriate
direction key, the cutter
traverses to the reference point
(direction in latching mode).

The approach direction selected is
checked by the control system before
starting (false direction: operation
not accepted, no motion is initiated).

When traversing to the reference
point, "REF. AXIS TRAVERSING!" is dis-
played as information in the message
line.

Feed stop is active, as are feed/rapid
traverse compensation switch when
"Rapid traverse compensation active"
switch 1s active.

The reference point approach rate is
set by way of machine datum at
startup.

When the reference point is reached,
the actual value storage unit is set
at the value 1nput as reference point
coordinates per machine datum.

The actual value display only agrees
with the preset machine data value if
the resolution of the mggsuring system
corresponds to 0.5 x 10 ° (i.e.
machine datum MD 396* for drive axis =
180 000).

After the reference point is reached,
"REF. PT. REACHED" is displayed in the
message line.
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8. ELG-specific PC display patterns

Information of the ELG can be dis-
played on the VDU of the NC with the
aid of functional module package 6
specially developed for the electronic
gearing and the PC display programs
(functional module package 1).

The functional modules in package 6
are divided into two i1individual

packages:

a)l Baslc package:

This package contains functional
modules

- for the linkage and configura-
tion of ELG control signals

- for transferring the input
parameters between NC or opera-
tor's panel and PC and ELG

- for controlling the ELG basic
pattern

b) Startup Eackage:

This package contains additional
functional modules facilitating
startup of the ELG.

It enables input and display of
- Machine data
- Setting data
- Service data (only display)

on the VDU of the NC operator's
panel.

8.1 ELG basic pattern
without submode

The user must define himself the mode
of selecting the ELG basic pattern in
his PC program by switching the two
binary inputs in the "Control ELG
basic pattern”" functional module

accordingly.

ELG ALARM /117

ACTUAL/ /71171111 COUPLING bbb
20 XXXX

L2 XXX

AXIAL XXXXXXXXXX

TANG XXXXXXXXXX

TOLER XXXXX TOLERANCE

SP03453.0en

The following are displayed in the ELG
basic pattern:

ACTUAL Actual value of drive axis
(constantly updated). If no
axis number has been input 1in
machine datum 5020, actual
value 1s displayed at O.

ALARM The ALARM text and one alarm
number 1n each case are
superimposed if an ELG alarm
is present ("ELG-Alarm" = 1
interface signal).

I1f various ELG alarms occur
simultaneously, the alarm
numbers appear in the display
one after the other for a
period of 5 seconds each.

Input parameters:
(See Section 5)

ZO Number of threads of the
cutter or number of teeth of

the shaper cutter

Z.2 Number of teeth of workpiece

AXIAL Differential component for
axial motion

TANG Differential component for

tangential motion
TOLER Max. following error for
monitoring

ELG function messages:

COUPLING

bbb ... ON when gearing coupling 1is
switched on ("Coupling
ON" = "1" interface

signal)

OFF when gearing coupling 1is
switched off ("Coupling
ON" = "O" interface

signal)
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TOLERANCE Select pattern for startup patterns

--_‘_’_--“_nﬁ-_—“_---“-__-_--—__-____--_

cece ... ON when following error
monitoring unit is active

OFF whex:l fo]-.lowing er:‘rm-: MDI SE.TE
monitoring unit in in-
active SELECT PATTERN MDI-SE-TE
1 MACHINE DATA WORDS

Furthermore, additional information is 2 MACHINE DATA BITS
displayed depending on the single
pitch or semi-automatic centring modes 3 SETTING DATA BITS
(for more detailed description, see 4 SERVICE DATA
Section 4). SELECT PATTERN NO. X

The following NC information is also
displayed:

SP03455.0en

- NC mode (Line 1)

- NC alarm display in clear text After selection of the startup select
(Line 14) pattern, the required startup pattern
- NC status messages (Line 16) can be selected by pressing the figure

keys 1...4 on the keyboard:

Various ELG operating statuses cause
messages to appear on the VDU of the
NC in the information line (Line 15).

Machine data of the ELG (words)
Machine data of the ELG (bits)
Setting data of the ELG (bits)
Service data of the ELG

> W N
N

8.2 Startup patterns , _
The values displayed at last selection

The following ELG-specific patterns appear when selecting the pattern.
are only displayed on the VDU of the

NC when the startup package (package
©) 1s used.

Cancel:

Cancellation of the startup patterns

1s by:
8.2.1 Startup select pattern |
B - Input of figures 1 to 4
Select: - P? key
(1f mode # MDI-SETE)
If the basic pattern for the ELG is - ?election of a different NC
present on the VDU of the NC, the interface
following startup select pattern is - Mode key CSD
displayed when the mode switch is in

the MDI-SETE position:
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8.2.2 StartuE Eattern for

machine data words

MDI SE-TE 1111222222333333

ELG ALARM 1177
MACHINE DATA WORDS

XXXX XXXXXXXXX

[111  XXXXXXXXX

(111 XXXXXXXXX

(117 XXXXXXXXX
SINUMERIK SYSTEM 3

SP03456.0en

Selection of pattern by inputting 1 an
SELECTION PATTERN NO. of the select
pattern.

Cancellation of pattern by actuating
the PC key. The following then
appear for

- MDI-SETE mode: ELG select pattern
- other mode: ELG basic pattern

Machine data are updated after
inputting a machine data number or
after advancing with the paging key,
after inputting and when selecting a
pattern (last displayed range).

If an invalid machine data number 1is
preselected, ALARM 3018 is signalled.

The valid machine data are listed in
the ELG startup instructions.

If the cursor is in the input field
for the machine data number, the
paging keys can be used to page up oOr
down to the next machine data bits.

The next 4 machine data words are ~l
displayed by actuating key. |

The previous machline data are
displayed by actuating key. T

The cursor can be positioned inside

the input fields with keys or
| —

-

h

Entry is by way of the input key
. No machine data can be '@
entered when the coupling is ON.

[

8.2.3 Startup pattern for machine

data bits

MDI SE-TE 1111222222333333
ELG ALARM {111
MACHINE DATA BITS
76543210
XXXX XXXXXXXX
/117 XXXXXXXX

SP03457 .0en

Selection of pattern by inputting 2 1in
SELECT PATTERN NO. of the select
pattern

Cancellation of pattern by actuation
of the PC key. The following then
appears 1n

- MDI-SETE mode: Select pattern
- other mode: Rasic pattern

The machine data bits are updated
after input of a machine data number
or after advancing with the paging
key, after an input and when selecting
a pattern (last displayed range).

Presetting to the required machine
datum is achieved by inputting a new
address. If this number lies in the
invalid range, ALARM 3018 1is

signalled.

If the cursor is in the input field
for the machine data number, the
paging keys can be used to page up oOr
down to the next machine data numbers.
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The next 2 machine data bits are dis-

played by actuating key % .

' The previous machine data are dis-
played by actuating key t .

The cursor can be positioned inside

the input fields with keys or
—

e

The machine data bits are input indi-
vidually with the input key, depending
on the cursor position. The byte in
which the appropriate bit has been
changed 1s transferred to the ELG and

subsequently read out. No machine
data bits can be entered when the

coupling is ON.

8.2.4 Startup pattern for setting

data bits

MDI SE-TE

ELG ALARM 1111
SETTING DATA BITS

176543210
XXXX XXXXXXXX
[ 11/ XXXXXXXX

SP03458.0en

Selection of pattern by inputting 3 in

SELECT PATTERN NO. of the select
pattern.

Cancellation of pattern by actuation

of the PC key. The following then
appears for

- MDI-SETE mode: Select pattern
- Other mode: Baslic pattern

The setting data are updated after
input of a setting data number or
after advancing with the paging key,
after an input and when selecting a
pattern (last displayed range).

Possible setting data bits: 5000 -
5023

If the cursor is in the input field
for the setting data number, the
paging keys can be used to page up or
down to the next 2 setting data
numbers.

The next 2 setting data addresses are

displayed by actuating key %

The previous machine data are dis-

played by actuating key T .
The cursor can be positioned inside
the input fields with keys or
r ——

— )

The setting data bits are entered
individually, depending on the cursor

position.

Transfer is by way of input key _0 .
No setting data bits can be input when
the coupling is activated.

8.2.5 Startup pattern for service

data

MDI SE-TE
ELG /117
SERVICE DATA

XXXX 11111

SP03459.0¢

Selection of pattern after inputting

figure 4 in SELECT PATTERN NO. of the
select pattern.

Cancellation of pattern by actuation
of the PC key. The following then
appears for

- MDI-SETE mode: Select pattern
- Other mode: Baslic pattern
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* Possible service data no. 8000 -
8002 (see Section 11.2)

The value selected (service data no.)
is constantly updated.

* Advance with the paging key

(

%or

|

)
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9. Data input/output with
universal interface

The ELG has a serial interface which
can either be operated as V.24 inter-
face or as 20 mA line current inter-
face. It is connected to the CPU card
module (6FX1125-8AC), pin X111 of the

ELG.

Machine and setting data can be trans-
ferred to the ELG with the aid of this
universal interface,.

The interface must be first set to the
peripheral equipment using setting
data 5010 to 5016. The interface data
can be set separately for data 1input
and output.

The universal interface can be preset
on startup to the Siemens PT80 page
teleprinter, using input 9. The speci-
fication of the ELG universal inter-
face is contained in Section 10.

9.1 Data inEut oEeration

Selection of the data input mode (DATA

INPUT) - _@

Data input is started (DATA START key
is defined by the user) using the
"DATA START" instruction (interface

signal).

The type of data is automatically
recognized during loading.

The "V.24 RUNNING!" walit message
appears in line 15 during loading;
this is extinguished after completion
of transfer. Data input is not possi-
ble while gearing coupling is activa-
ted.

In the case of uncontrolled data trans-
fer, Alarm 22 appears if data are not
transmitted by the peripheral

equipment within 60 s.

Transmission is interrupted if the
mode is changed or using the "DATA
STOP" instruction (interface signal).
Otherwise, transmission is stopped by
inputting the "End of transmission”
character (MO2 or M30 and/or ETX).

9.2 Data output operation

Selection of data output mode (DATA
OUTPUT) . O
o=

Data output is started (DATA START key
should be defined by the user) using
the "DATA START" instruction (inter-
face signal).

Machine data are output first.

Setting data can be output after com-
pletion of machine data transmission
by repeating the "DATA START" instruc-
tion, provided the mode has not been
changed beforehand.

The "V.24 RUNNING!" walt message

appears in line 15 during readout;
this is extinguished after completion
of transfer. Data output 1is not
possible while the gearing coupling 1s
activated.

In the case of uncontrolled data
transmission, Alarm 22 appears 1if the
ELG cannot send data to the peripheral
equipment within 60 s.

Transmission is interrupted by chan-
ging the mode or by using "DATA STOP"
instruction (interface signal).

9.3 Paper tape code

The data on the paper tape are coded
according to fixed rules, i.e. one
combination of punched holes corres-
ponds to one specific character.

Input of machine and setting data 1is
only possible with paper tape code DIN
66025 (ISO). The control system
recognizes the correct code by reading
the first %.

A.06.85
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The input data are checked for single
errors:

- Character parity
In the ISO code, each character must
have an even number of bits (logic
"1") (corresponds in the paper tape:
number of punched holes per
character).

- Block parity
The number of characters in a block
(including LF) must be even. The
block parity check can either be
initiated or cancelled via the
setting datum.

The leading end is used to distinguish
various paper tapes. All characters
are permitted in the leading end

except for % because this is used for
automatic recognition.

The leading end is ignored by the
control system and not stored.

9.4 Paper tape format

The paper tapes must have the
following formats:

Machine data: Identification code %TEAL

<HTEATLF[N...= ... LF[N...= ...LF [M02orM30LF <
Machine data End of machine data block
(TESTING DATA) p03304 6

Setting data: Identification code %SEA

WSEALFIN..= . LFIN..= .. LF [MO2orM3OLF <
f Setting data End of setting data block
| (SETTING DATA)

1 SP03395.0en

The valid identification numbers
(N...) can be found in the lists of
machine data and setting data.
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10. Planning instructions Data lines

Universal interface
D1: 103 -_E;ansmittedigata / TxD

Data are transmitted from the DTE
10.1 V.24 interface to the DCE on this line. Rest
- condition in logic "One".

10.1.1 General
D2: 103 - Received Data / RxD

The V.24 interface contains V.24 Data are transmitted from the DCE

receiver and V.24 transmitter, both in to the DTE on this line. Rest
accordance with DIN 66020. condition in logic "One".

DIN 66020 defines the interface

between data terminal equipment DTE

and data communication equipment DCE. Control lines

It is based on recommendations V.24

and V.28 of the CCITT, which 1in turn s$1.2: 102/2 - Eata_germinallgeady/DTR

are derived from the American EIA The DTE signals readiness for

cstandard RS 232. data transmission to the DCE.
S2: 105 - Request to Send /RTS

The. interface also complies with VDI =k _
Guideline 2880, which provides speci- The PTE controls the sending
fications for task and data traffic of section of the DCE data channel.

store-programmable control equipment.

The interface signals used represent a Status lines

subset of all V.24 or RS 232 standard
signals, and thus correspond in their
electrical characteristics to these
signals.

Ml: 107 - Data Set Ready /DSR
The DCE signals to the DTE whether
it 1s at transmission status.

M2: 106 - Clear to Send JCTS
10.1.2 V.24 interface lines The DCE signals to the DTE whether
it is ready to transmit data

The ELG is understood as data terminal signals via the data channel.

equipment DTE with respect to the

standard. DIN 66020

CCITT (V.24)

E1/2, D1/2, s81.2, S2, M1/2
101 to 108.2

The SINUMERIK System 3 in contrast 1s
understood as data communication
equipment DCE.

ELG - DTE
Transmission path - DCE
Peripheral equilipment - DTE
SINUMERIK System 3 -~ DCE

Ground wires
El: 101 ~ Protective Ground

E2: 102 - Signal Ground
This wire is the joint return for
all interface lines (with the
exception of El}.
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10.1.3 Allocation of Eolaritz and

level of the V.24 interface

signals
Data lines
U
+15V /////
12V oglc
+3V 4452;
ovl
3 77,
Logic 'H %
~12V LLSSS SIS SIS
~-15V
Control lines
U
+©OV 7777777777
+12VH

'On’ status
+3V /
ovl_

-5V

%
'Oft’ status

-12V

LT
-1V

Level of the ELG interface + 12 V.

All signal levels refer to Signal
Ground E2 (102).

The signal status is undefined in the
transient area (+3 to -3 V).

(Range of hysteresis of receiver
circuits 75189 A)

10.1.4 V.24 driver and receiver

10.1.4.1 V.24 driver

The V.24 output signals * TxD, RTS and
DTR are generated in the V.24 driver
module 75188 from the TTL-signals of
the USART 8251A.

o
T,
<
O
o
N
| V.24 level S
W
Circuit 75188 data
Max. supply voltage Vcc.i.15 \Y
Max. output current T 10 mA
(limited) 0
Operating voltage Vv + 12V
CC

and V.24 level

10.1.4.2 V.24 receiver

The V.24 input signal * RxD, CTS and
DSR are passed to receiver circuits

75189 after filtering via a RC lowpass
filter.

o,
-
L0
N
N
-
o
75,
4,7k
75189 A 5
S
o
>
TTL level o
Circuit 75189A data
Max. 1lnput voltage Vcc-i 30 V
Equivalent input 390 Ohm

resistance
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V.24-level

10.1.5 Coupling of interface to
peripheral equipment in V.24
SINUMERIK DCE Peripheral

DTE equipment DTE

. Transmitted data , (3)

oy —»% ] |
| Received data | (2) *
D2 (04 _ «— [ |
1 1
| Request to send - (5)
[ "s2 (g 0 —» B
| | Clear to send - | @
[ M2 (106} — —
' ' Data set ready U] (20
M1 (o7 — B
Data terminal ready - (6)
 S12  (108.2) —p
External ground _,i l (7)
B2 (102)

Protective ground
E1 (101)

SP03218.0en

The names of signals and the arrows
indicating direction of action refer
to the ELG as DTE.

Which of the control and status lines
present are used, depends on the
peripheral equipment. In the simplest
case, lines E2 and D1 are sufficient
for a receiver (printer, puncher) and
lines E2 and D2 for a transmitter
(reader)

The specification for the peripheral
equipment applies for its electrical
connection.

A unit conforming to the RS 232C

Standard is assumed in representing
the interface coupling,

The interface is designed according to
VDI Guideline 2880 and the ELG wired

as DTE. If a peripheral unit also
wired as DTE is connected, the approp-

riate lines must be cross-connected 1n
the connecting cable (transmitter with

receiver).

Part of the interface contains both

the V.24 signals and the signals for
20 mA line current operation.

A V.24 transmitter and a 20 mA trans-
mitter may not be connected simul-

taneously to the ELG interface.

As pins 10, 12, 13, 14, 16, 19, 21, 24
on the ELG side are always assigned tc
the 20 mA interface, it is imperative

to assure that they are not connected

to peripheral equipment in V.24 opera-

tion.

The decision as to whether V.24 or
20 mA mode of operation is applied
depends not on rerunning of jumpers
but on the assignment of pins in the
plug-in cable connector.

10.1.6 Length of transmission path

The max. cable length in V.24 trans-
mission is 30 m.

10.2 20 mA line current interface

10.2.1 General

The 20 mA interface is designed 1in
accordance with VDI Guideline 2880 as
full duplex interface with two pairs
of lines. It can be operated on the
ELG side actively or passively by the
available power sources by appropriate
connections in the plug-in cable con-
nector. In general usage, this inter-
face is also referred to as TTY inter-
face.

The information below (not signal
level) for V.24 interface corresponds
to that of the 20 mA interface:

{ !
! Signal v.24 ! 20 mA '
1 ! S
| ==========c====] =====| ======| ======
: ! ! ! !
{ Transm. data ! D1 ! TTY2 ! TTY1l !
I Received data ! D2 ! TTY4 ! TTY3 !

| ' |

ninnbly SN e

' —_—————_———————_
» _—-_————-—n—ﬂl——_'_—

The signal designations refer to the
ELG as DTE.

A.06.85
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10.2.2 20 mA signal level

In contrast to the V.24 interface,
information is communicated in the
case of 20 mA interface not by voltage
level but by impressed current.

U=12V) —» |
SP03219.0en

Logic "O": I =0
Logic "1": T 20 mA

Level l-signal 20 mA + 30 %

(max. no-load voltage 30V)

O-signal OmA ... 2 mA

Voltage for line current source at
ELG: U = 12 V

10.2. 3 Coupling of interface to
peripheral equipment at 20 mA

The 20 mA interface is designed as
full duplex interface with two pairs
of lines.

It can be operated on the ELG side
elther as active or passive interface.

- Active 1interface:
ELG supplies the 20 mA line current

- Passive interface:
Peripheral equipment supplies the
20 mA line current

The "active" or "passive" definition
is made on the ELG side by appropriate
wiring in the plug-in cable connector
and not by way of rerunning of jumpers
on the module.

The line current should always be
subjected to closed loop control
(approx. 20 ma).

see also note 1n Section 10.1.5.

10.2.3.1 Full duplex interface active
on ELG side

SINUMERIK Peripheral

DTE equipment DTE

-

| QL
S
-
N
N
Ny
-
a_
D

10.2.3.2 Full duplex interface passive

on ELG side

SINUMERIK Peripheral

DTE equipment DTE

[ ] |

A

) (24) E

TY3){(4 ~  Received data - ~_ 10

3 (3 | *— Reces / -| 12 |
Lo | Received data + ___*

|

)
) Irangmitted data - B 24|
)

*’<_J_(P 't ] — lransmitted data + / | 14 @
Y2102 ¢ Y 3| A~

Jo ] Egd J

The names of signals and the arrows
indicating direction of action refer
to the ELG as DTE.

The specification for the peripheral

equipment applies for its electrical
connection.

A peripheral unit in accordance with
VDI 2880 specification is assumed in

representing the interface coupling.
10.2.4 Length of transmission path
g T ool SHLSSA0N patn

The max. cable path for the 20 mA line
current interface is 1 km.

SP03221.0en
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10.3 summary of interfaces

10.3.1 Connection of interfaces

Connection is to the CPU card module
6FX1125-8A of the EILG.

First interface connection pin X111

V.24 interface and 20 mA 25-pin plug,
D subminiature, jack, plug-in location

1 below.
Housing of plug-in cable connector:

Slide locking model

second interface pin X121

Not populated!

The following differences
exist between the ELG inter-
face and that of the NC
(System 3):

Note:

_-—_—___——--———_—

Signal assign-!

ment as DCE i

!
! Signal assign-
! ment as DTE

!

W

! Male plug=-in
connector

Female plug-in

!

! !

! !

connector ! !
|

) o e i vl .

A different transmission cable 1is thus
necessary in contrast to the SINUMERIK
system 3 for the ELG, or an adapter
cable must be interconnected.

10.3.2

Connector Ein assignment of

the V.24/20 mA universal

interface

D subminiature, 25-pin, female plug-1in
connector on the SINUMERIK.

P | SINUMERIK | Interface | Name of signal according to DIN 66020,
signal name | allocation VDI 2880
| (Reference to ELG as DTE)
1 L Protective ground  E1 (101)
2 *TxD V.24 Transmitted data D1 (103)
3 *RxD V.24 Received data D2 (104)
4 RTS V.24 Ready to send S2 (105)
5 CTS V.24 Clear to send M2 (106)
6 DSR V.24 Data set ready M1 {107)
1 MEXT V.24 External ground E2 (102)
8
9
10 TTY2 20 mA Transmitted data +
11
12 T20mA 20 mA Transmit line current source
13 TTY4 20 mA Received data +
14 TTY3 20 mA Received data -
15
16 R 20mA 20 mA Receive line current source
17
18
19 ™ 20mA Transmitted data -
20 DTR V.24 Data terminal ready
21 oV (1) 20 mA Power return line
22
23
24 OV (R) 20mA Power return line
25
10.3.3 Explanation of signal names
CTS Clear to Send
DSR Data Set Ready
DTR Data Terminal Ready
MEXT External Ground
RTS Request to Send
RxD Receive Data V.24
R20mA Receive Source 20 mA
TxD Transmit Data V.24
TTY1 Teletype (-20mA) Transmit Data
TTY2 Teletype (+20mA) Transmit Data
TTY 3 Teletype (-20mA) Receilive Data
TTY4 Teletype (+20mA) Recelve Data
T20mA Transmit Source 20 mA
OV (R) OV - Receive 20 mA
oV (T) OV - Transmit 20 mA
10.3.4 Structure of a serially
transmitted character
—— Data bitsp————— ---
TxD Marking ji: ‘ 1192 3 4 | Stop \
RxD status 0, 4,5,6, 7,8 -+-1 bits é
Start Parity bit N
bit (optional) 5

A.06.85 10-5



10.3.5

universal interface

Block diagram of the Vv.24/20 mA

Data bus DB -
j Sl
Baud rate rI— y CPU cycle
generator naexer |4 '
OO
l I_:-t: E:".‘{
~Z I !
Select(1)
—> USART !
| e TxD RxD ] |
= £
i 0 slfz
V.24 20 mA 20 mA V.24 =
driver driver receiver receiver R
TrIT IT I B
WX O o > NN Q25
& & X E B = = e OA&
* ’ IR £
| -
V.24 20 mA Full duplex V.24 et &
input transmit reiceive output o
10.4 Interface adapter circuit to
perhipheral equipment
10.4.1 General

Depending on the type of data transfer,

a distinction is made between peripheral

equipment into:

~ Power-controlled units
0 Control operation by way of DSR,
DTR, CTS, RTS control lines

- Uncontrolled units
0 Asynchronous transfer without
control modulation

- Character controlled units
0 Control operation by way of control

characters on the data transmission
lines

On the ELG side, setting to peripheral
units per interface and data direction
is by way of setting data (see Selec-
tion Table). Activation of the control
lines is exclusively by means of

thelr electrical connection.

Ll I, L A .

10.4.2 Setting data
! ¢ '
! ! Function :
!Setting ! !
Data ! Bit !
INo ! 7 !' & 1 5 ! 4 ! 3 | 2 ! 1 ' 0 !
R it R e e e B ] [t TRy (et O Sy S Py
t ' '
' 5010 1§ DPevice coding - data input - !
! ! !
! ! !
! 5011 ! Transfer format - data input - !
! ! Stop bits !Type of IPparity 1 Baud rate !
! ! 'parity 'bit ! !
! ! ! i ! ! ! ! ! !
! ! 1
! 5012 ! Device coding - data output - !
1 ¢ 1
s ' :
! 5013 ! Transfer format - data output - !
! ! Stop bits !Type of !Parity ! Baud rate !
! ! 'parity 'bit ! !
! ' ! ! ! ! : z ; z
! ! [
! 5014 ! Xon « Character (e.g. DCl1 = 11H) !
! ! ! ! ! ! ! ! ! !
! ! !
I 5015 ! Xoff - Character {e.g. DC3 = 93H) !
! ! ! ! ! 1 ! ! ! '
! ! !
! 5016 ! Special bits '
! 'OQutput ! ! End of ! Output !Stop at t!Interpret!Output ! !
! !without! ! block ! 1n EIA !character'!data lwithout ! !
! '1st Xon! '! CR LF ! code 'end of terminal 'trailer ! !
! !charac. ! ! ! !transfer !readiness! ! !
! ! ! ! ! ) ! ! t !
! ! !
' 5026 ! Code for "End of transfer” {e.g. ETX = 03H) !
I ! !
1

When starting up, the interface can be
aligned on the Siemens PT 80 page tele-
printer (general-purpose printer)} by
INPUT 9 (simultaneous actuation of

keys E and _<.:> with Mains On;

start-up switch of limiter 6FX1122-1AA7
1n position 1).
The setting data are preset as follows:

-
3

.
|

|

! Setting datum ! Unit
! No. !Binary code!Hex code !
| ======l==cr=c=n====lo=z=c===== )i commcm e e e e oo
| | i '
! 5010 ! 00C0 €000 ! O0H 1Siemens
1 | Y f
! ! o ! tPT 80 page teleprinter
! 5011 ! 1100 0010 ! C2H !

1 R f 20 mA / V.24
! ! ! !
! 5012 ' 0000 0OCO0O0 ! OOH 1300 baud
! ! I I
i E i i
! 5013 ! 1100 0010 ! C2H !
! ! ! !
r o r ! —
! 5014 ! 0000 0000 ! OOH !
! ! ' )

N ! :
i 5015 ! 0O0Q0 G000 1 OOH !
! ' 1 !
! ! ' !
! 5016 ! 0000 0000 !  OOH !
I | ! !
. T
1 5026 ! 0OCOO 0000 ! OCH !
! | I

. ke s ————E— E— e . il S el —— T T T i Bk d— — — Y S A il — — — _— e sl sl e P S B s s — ey B St — — — -——— e sl m—

10.4.2.1 Descrigtion
of setting data

Specific data per interface

o
H

Power-controlled units
(Standard data traffic)

Xon/Xoff-character-controlled
units

L
]
L ]

!
!
!
:
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
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Siemens System 3/8 reader
Siemens PD/PF programming
place

-
Il

Unit setting data are listed in the
selection table in Section 10.7.1

0000 = 110 baud
0001 = 150 baud
0010 = 300 baud
0011 = 600 baud °
0100 = 1200 baud
0101 = 2400 baud
0110 = 4800 baud
0111 = 9600 baud

Bit 4 Parity bit

0 without parity
1 = with parity

Determination whether an additional
generated 9th bit is to be trans-
ferred as parity bit after the 8

data bits.

Bit 5 Type of parity

O = even
1 = odd

Determination whether the additional

generated parity bit is to extend
the 8 bit data information to even

or odd.

If bit 4 is set at O, bit 5 has no
significance.

Bit 7 and 6 Number of stop bits

00 = 1 Stop bit
01 = 1 Stop bit
10 = 1 1/2 Stop bits
11 = 2 Stop bits

Definition of the Xon character 1in
character-controlled operation.

“--'—-_—___-----—“_-___

Definition of the Xoff character 1n
character-controlled operation.

-
i

—
It

- Bit

- Bit

=
{

1 Output without trailer

Data output with trailer
(as paper tape)

Data output without trailer

(in memory)

2 Interpret DSR readiness

"DSR" line (pin 6) 1is not
interpreted

"DSR" line (pin 6) 1s
interpreted

3 Stop at "End of transfer”

character

= Stop readin at MO2/M30

Stop readin at "End of transfer”

character

Allows readin of machine and setting
data as block.

- Bit

It

e,
1
Bit

- Bit

=
1

-
Il

1 =

when character-controlled equipment

4 Output in EIA code

Output in ISO code

= Qutput in EIA code

4 should always be "O"!

S End of block CR LF

Completion of block, output with

LEF CR CR

Completion of block, output with

CR LF

7 Output

without first Xon character

Start of output after request

via Xon character

Start of output without request

is linked, Data Start is used to

start data output without waiting

L

A.06.85
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for the Xon character from the
external device. Subsequent star-

ting and stopping by way of the Xon
and Xoff characters.

Byte 10 Code for "End of transfer™

“_-“-_-“-“-_-_-_--__-____”__-—“——__

Definition of the character for end of

transfer in ISO code (e.g. ETX =
or 1n EIA code.

O3H)

10.5 Description of the course of
signals in data transmission
10.5.1 Course of signals in line

_— - Soprig-s L o Llnle
controlled equipment

10.5.1.1 Data input
(Peripheral equipment to the

ELG)
Engage tLG Disengage ELG
DTR
L External equipment ready No longer rraat:iy%i
DSR [ — T T T
CTS
J'ELG buffer vacant ‘LEnd of readin
[ ELG buffer full ]
RTS | A
I | ETX
b —I—Data =) [~ Deta =}
i :
TxD ; S
4 Data start £

When the ELG is engaged, DTR becomes

High = "1". The DSR line must be
connected if the external unit readi-

ness 1s to be interpreted.

Data readin is started with "Data
Start" and controlled with "RTS".
becomes "1" with Data Start and the
external unit can transmit data.

RTS

If the ELG cannot keep pace with
recording data, 1t stops transfer by
cancelling RTS. When the ELG buffer
1s again vacant, RTS again becomes "1"
and transfer 1s again enabled.

When the ELG reads the "End of trans-
fer" character (MO2 or M30 and/or

ETX), 1t stops transfer by cancelling
RTS.

10.5.1.2 Data output
~ (ELG to peripheral equipment)

DTR _| L
DSR —d . T
crs —— 1 T
| | |
| | |
RTS — I} }
|
|
RxD J} | .!
*
TxD ,i Data——-—l I —Data—-——-w—,l
I I
+ Data start + Data end

SPG3225.0en

When the ELG is engaged, DTR becomes
"1". The DSR line must be connected
1f external unit readiness is to be
interpreted.

The CTS line must be connected if the

external unit is to control data
transfer.

Data readout 1s started with Data
Start when CTS has become "1" (if con-
nected). If the external unit cannot
keep pace with data recording, it
stops transfer by cancelling CTS.

When its buffer again becomes vacant,
CTS is again changed to "1" and trans-
fer restarted. The ELG ends data
transfer after outputting end of prog-
ram or ETX and a trailer.

10.5.2 Course of signals in charac-

ter~-controlled eguiEment

10.5.2.1 Data input
(Peripheral equipment to the

ELG)
Engage ELG Disengage ELG ¢
DTR
¢ External equipment ready No longer ready ¢
DSR ——d L
crsy—J L
(RTS) l L
3 N
| i
I I
RxD — - Data [ Deta . l
4 a 4 |
r DC start / Data stop | Data start v &
M n__ N g
TxD | o~
| i =
4 Data start 4 o1x &
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When the ELG 1s engaged, the DTR of
all interfaces becomes "1". The DSR
line must be connected 1f external
unit readiness is to be interpreted.

The ELG changes the RTS signal to "1"
with "Data Start"; RTS 1s not
cancelled until end of transfer or in
the event of an error.

The ELG enables data readin by trans-
mitting the "Xon" character (setting
byte no., 5). The external unit then
sends data to the ELG. If the ELG
cannot keep pace with recording data,
it stops transfer by transmitting the
"Xoff" character (setting byte no. 0).

As the external unit generally cannot
stop accurately at one character, the
ELG is able to record a number of fur-
ther characters. When the ELG 1is
again ready to record, data transfer
is again enabled by "Xon".

When the ELG reads the "End of trans-
fer" character (M0O2 or M30 and/or
ETX), it transmits the "Xoff" charac-
ter and changes RTS to "O".

If the CTS line is connected, this
must have already become "1" at Data
Start and may not become "0O" until the

end of data transfer.

The RTS and CTS lines do not normally

need to be connected to the external
unit in character-controlled opera-
tion.

10.5.2.2 Data output

(ELG to peripheral equipment)

} Engage ELG Disengage ELG {
DIR

co—I L
(RTS)—L_ R
RxD— 11— T _

———- Data ——-
+ Data start 4

SP03227 len

When the ELG i1s engaged, the DTR of
all interfaces becomes "1". The DSR
line must be connected if external

unit readiness is to be 1nterpreted.

The ELG changes the RTS signal to "1"
with "Data Start”; RTS is not
cancelled until end of transfer or 1in
the event of an error.

The ELG starts data readout after
receiving the "Xon" signal. When bit
7 of setting datum 7 (output without
first Xon character) 1s set, the ELG
starts data readout with Data Start.

If the external unit cannot keep pace
with recording data, it stops transfer
by transmitting the "Xoff" control
character. The ELG can then transmit
2 further characters before transfer
is stopped. When the external unit 1is
again ready to record, it restarts
transfer by transmitting the Xon
control character.

The ELG ends data transfer after
outputting end of program or ETX (and
a trailer) by cancelling RTS.

If the CTS line is connected, this
must have already become "1" at Data
Start and may not become "0" until the
end of data transfer.

The RTS and CTS lines do not normally
need to be connected to the external
unit in character-controlled opera-
tion.

10.6 Connection of peripheral

eguiEment in Eractice

The connecting examples for specific
units treated below are based on theilr
state of development at the point 1in
time at which this documentation was
printed. They can therefore not be
bindingly applied to further developed
units and represent only a recommenda-
tion.

A.06.85
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10.6.1 Equipment setting data

(Selection Table)

1 ! | ' 1 M
!Display ! No. ! Setting datum ! Unit !
IType of ! ! ! !
lequipment ! ! ! !
! ! ! ! !
! ! 5010 ! Equipment coding = Input - ! !
! ! 5011 ! Transfer format - Input - ! !
! ! 5012 ! Equipment coding - Output - ! !
! ! 5013 ! Transfer format - Output - ! !
! ! 5014 ! DC start character ! !
! ! 5015 ! DC stop character ' !
! ! ! ! !
! ! : ! J !
! ! No. ! Binary code ! HEX code ! !
=== ==mmes l s es e e e T T ! =SS 3§
! ! ! ! ! !
! RTS LINE ! 5010 ! (0000 0000 ! OOH ISiemens !
! ! 5011 ! 1100 0010 ! C2H I1PT80 page teleprinter!
! ! 5012 ' 0000 0000 ! OOH 120 mA !
| ! 5013 ! 1100 0010 ! C2H 1V.24, 300 baud ! -
! ! | { ! !
! ! ! ! !
! RTS LINE ! 5010 ! ! - ISiemens !
: I 5011 ! ! - IPT80 printer !
! 1 5012 ! 0000 0000 ! OOH ! !
: ! 5013 ! 1100 0111 ! C7H V.24, 9600 baud !
! ! ! ! ! !
! 1 ! ! o | !
! RTS LINE ! 5010 ! 0000 0000 ! OOH | SINUMERIK !
' ! 5011 ¢ 1100 0111 ! C7H 1810 reader !
! 1 5012 ! ! - ! !
! ! 5013 ! ! - V.24, 9600 baud !
! ! ! ! ! !
! ! ! ! ! !
! RTS LINE ! 5010 t 0000 0000 ! OOH 1Sanyo Cassette !
! ! 5011 ' 1100 0100 ! C4H IM25020-ZE601 !
! 1 5012 ' 0000 0O00O ! OOH ! !
! ' 5013 ' 1100 0100 ! C4H V.24, 1200 baud !
| ! ! ! ! ! ™
! ! ! ! ! !
! RTS LINE ! 5010 ! 0000 0000 ! OOH ITeletype, ASR33 !
! ! 5011 ! 1100 0000 ! COH IFull duplex !
! ! 5012 ! 0000 0000 ! OOH ! !
' ! 5013 ! 1100 0000 ! COH 120 mA, 110 baud !
! ! ! ! ! !
! ! ! ! ! | !
! RTS LINE ! 5010 ! 0000 0000 ! OOH 'Facit 4040 !
' ! 5011 ! 1100 0100 ! C4H | Reader/puncher !
! ! 5012 ' 0000 0000 ! OOH ! !
! ! 5013 ' 1100 0100 ! C4H V.24, 1200 baud !
! ! ! ! ! !
' ! ! ! ! !
! RTS LINE ! 5010 ! ! - !Facit puncher !
! 1 5011 ! ! - 14070/M177 !
: ! 5012 ' 0000 0000 ! OOH ! !
! ! 5013 ' 1100 0011 ! C3H IV.24, 600 baud !
' ! ! ! ! !
10-10 A.06.85




IDisplay

! ! ! {

! No. ! Setting datum ! Unit !
tType of ! ! ! !
lequipment ! ! ! !
! , ! ! !
' 1 5010 ! Equipment coding - Input - ! !
! ! 5011 ! Transfer format - Input - ! !
! ! 5012 ! Equipment coding - Output - ! !
' 1 5013 ! Transfer format - Output - ! !
! ! 5014 ! DC start character ! !
! ! 5015 ! DC stop character ! !
: ! ! ! !
: ! ! ! ] !
! ! No. ! Binary code ! HEX code ! !
| ammmmm—=== losxo=== | ===so=coso=== | S==s=ssszsooss=s=== | SEsESSSESSSSSES SRS !
! ! ! ! ! !
! RTS LINE ! 5010 ! 000C 0000 ! OOH !Faclit reader !
! ! 5011 ! 1100 0010 ! C4H 14030 !
! 1 5012 ! ! - ! !
! ! 5013 ! ! - 1v.24, 1200 baud !
! ! ! ! ! !
! ! ! ! ! :
! Xon/Xoff ! 5010 ! 0000 0001 ! Ol1lH !Portable reader !
! ! 5011 ! 1100 0110 ! C6H ! !
! ! 5012 ! ! - 1v.24, 4800 baud '
! ! 5013 ! ! - ! !
! ! 5014 ' 0001 0001 ! 11H ! !
! ! 5015 ! 1001 0011 ! 93H ! !
' ! ! ! ! !
! ! ! ! ! !
! PTR ! 5010 ¢! 0000 0010 ! O2H ISiemens System 3/8 !
! ! 5011 ! ! - lreader !
! ! 5012 ! ! = ! !
! ! 5013 ! ! - 1v.24, 9600 baud !
! ! ! ! ! '
! ! ! ! ! !
! RD/PF ! 5010 ' 0000 0011 ! 03H ISiemens !
! ! 5011 ¢ 1100 0110 ! CoH lprogramming place !
! 1 5012 ¢ 1100 0011 ! O3H 'PD...PG !
! 1 5013 ¢t 1100 0110 ! Co6H 1v.24, 480 baud !
! ! 5014 ¢ 0001 0001 ! 11H | (in preparation) !
! { 5015 ¢+ 1001 0011 ! 93H ! '
! ! ! ! ! !
! ! ! ! ! !
! RTS LINE ! 5010 ! 0000 0O0CGO ! OOH I1Siemens PC !
! 1 5011 ! 1100 0100 ! C4H PG 675 !
! { 5012 ' 0000 0000 ! OOH | programming unit !
! ! 5013 ! 1100 0100 ! C4H 1v.24, 1200 baud !
! ! ! ! IInterface '
! ! ! ! IPrinter '
! ! ! ! ! !

 A.06.85
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10.6.2 EguiEment connection data

10.6.2.1 Siemens PT8B0 page
teleprinter

Equipment data

Transfer rate 300 baud

Character format 1 Start bit
8 Data bits
2 Stop bits

Order No. for PT80 according to
SINUMERIK specification:

V.24 model: .L22751-A80-D442
(Interface card module
STT104)

L22751-A80-D441
(Interface card module
SST104 + LATI101)
Additional cable for

terminal connection:
6FC9340-4KA

20 mA model:

No reader operation controlled by the
ELG (Start/Stop) is possible in the
unit with 20 mA interface.

10.6.2.2 Siemens PT88 Erinter

Equipment data

Interface adapter SAP-S1 (V.Z24)

Setting of mode switch

Switch S1

1 2 3 4 > 6
ON ON ON OFF OFF OFF

Transfer rate 9600 baud

Switch S2
1 2 3 4 5 6
ON OFF OFF ON OFF ON

BUSY line switched to line 108.2
(DTR)

10.6.2.3 SINUMERIK reader (810)

Equipment data

Transfer rate 29600 baud

1 Start bit
8 Data bits
2 Stop bits

Character format

Settings

Pin 27 PO2:
Jumper at position 2 and 5

Pin 27 S02:
Position 1, 2, 3, 4 open

Switch block A:

1 2 3 4 5 © 7 8
ON ON - OFF OFF OFF OFF OFF

Switch block B:

1 2 3 4 5 o 7 8
ON OFF OFF OFF OFF OFF OFF OFF

10.6.2.4 Sanyo cassette M2502U
with interface ZE601 (V.24)

Equipment data

Transfer rate 1200 baud

Character formats 1 Start bit
8 Data bits
1l Stop bit

Special operating conditions
of the Sanyo cassette

-—--—_—_h_—-———_———“_—_—‘_—-_

- No controlled operation (Start/Stop)
by ELG possible.
(To do this, the RTS signal of the
ELG would have to be logic "H"
during reading and writing; this
does not conform with the standard.
RTS is "H" while reading,

"L" while writing).

- Tape cannot stop accurately at one
character.
(This can possibly cause USART alarm
messages from the ELG; particularly
in the case of "Program start with
LF").
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10.6.2.5 Teletype ASR3320/3WE

Full duplex operation

Interface 20 mA full duplex
Transfer rate 110 baud
Character format 1 Start bit

8 Data bits

2 Stop bits

Connection data

The teletype interface receives data
via current loop TTY1l/TTY2 and trans-
mits data via current loop TTY3/TTY4.

Terminal strip in Teletype

Recelve Transmit

5 o Terminal
°©o 0o o o @ 0 © strip

151411

Full duplex

white-blue

| SP03234.0en

10.6.2.6 Facit puncher/reader
- Comb. 4040, 4042 -
with PI81 interface

Eggigment data

Interface V.24

Transfer rate 1200 baud

1 Start bit
8 Data bits
2 Stop bits

Character format

Settings of switches to the
PI81 interface

Switch position ON
switch position OFF

-
Il

O

I

Switch 1 (S1)
1.1 1.2 1.3 1.4 1.5 1.6 1.7

O 0 1 1 1 0 O

Switch S§2 (S52)
2.1 2.2 2.32.42.5 2.6 2.7 2.8 2.9

O O 0 O O 1 O 0 O

Switch 3 (S3)
3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9
0 0 0 O 0 1 O 0 0
5 .
Switch 4 (S4)
4.1 4.2 4.3 4.4 4.5 4.6

1 1 0 O O O

Controlled operation via RTS, CTS

10.6.2.7 Facit puncher 4070

with MI77 interface

Interface V.24

Transfer rate 600 baud

1 Start bit
8 Data bits
2 Stop bits

Character format

Setting of switches on the MI77
interface

Switch preselect of right-hand mode:
serial

Switch S1
gl-1 to S1-8 OFF

Switch S2
S2-1 2 3 4 5 6 7 8
OFF OFF ON OFF OFF OFF OFF OFF

Switch S3
Position V.24/TTY

Switch S4
Position 6: 600 baud

10.6.2.8 Facit reader 4030

Interface V.24
Transfer rate 1200 baud
Character format 1l Start bit

8 Data bits
2 Stop bits

- - il R i
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Settings on the interface Equipment data

module __ ___ o __
Interface V.24
Jumper Function Jumper
designation Character-controlled operation ™
A V.24 Or line current wl via Xon/Xoff
E Protect. }
G v 24ec ground on chassis zg Transfer rate 9600 baud
O 1200 baud W4
0 All baud rates except WG Character format 1l Start bit
110 baud 8 Data bits
1l Parity bit
. (even parity)
All other jumpers open
orfier JUmpe P 2 Stop bits
10.6.2.9 Portable read
e Read _rate
Equipment data Forward at
Interface v 24 250 (300) lines/s at 50 (60) Hz
] Backwards at
Character-controlled operation b >00 :602; llnes{s :t io (62; Hz 3
via Xon/Xoff Yy means manual start on e reader -
Transfer rate 4800 baud _
10.6.2.11 Siemens PC PG 675 prog-
Character format 1 Start bit ramming unit, interface
8 Data bits printer
2 Stop bits ,
Equipment_data
Special operating conditions tntertace V.24
- The paper tape character on which Transfer rate 1200 baud
the reader is currently located is | |
not read during start. Character format 1 Start bit
8 Data bits
- The reader cannot stop accurately at 2 Stop bits
one specific character. To read in | |
machine and setting data consecu- Machine and setting data can be trans-
start of subsequent program an aid of the CP/M-86 operating system o
intermediate leader on the paper and a special TRANS-PGIN transfer
tape of at least 3 feed holes. program.
- NoO % may be contained in the commen-
tary (__') . 10.6.3 Equiement cable diagrams
The appropriate cable connection
10.6.2.10 Siemens system 3/8 reader diagrams for the peripheral equipment
described in Section 10.6.2 are
Special device, presented in the "SINUMERIK System 3
tion.
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11. Alarm messages

11.1 Display of ELG alarms

The ALARM text and the appropriate
Alarm Number are only displayed in the
case of the ELG-specific display
patterns in Line 3 of the VDU of the
NC if an ELG alarm 1is present
("ELG-ALARM" interface signal = 1).

If several ELG alarms have occurred
simultaneously, the alarm numbers

appear in the display one after the
other for a period of 5 seconds each.
The alarms can be cancelled either

with RESET or with POWER ON RESET
(Mains OFF, Mains ON). Reset 1is only
active if the gearing function 1is

disengaged.

Supply of the ELG-RESET signal should

be effective in the user program (e.q.
Reset key of the NC operator's panel).
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11.2 Description of ELG alarms

LIST OF ALARMS: POWER~ON ALARMS

! |

! Alarm No. ! Description

! !

! ! ;
! 1 ! BATTERY ALARM MAINS UNIT !
| r :
I Inquiry: ! - with power on !
! I - cyclical '
! ! !
! Effect: ! with engaged and disengaged!
! ! gearing coupling: !
! ' !
! ! - Release of set value !
! ! relay (set value 0) !
! ! = Cancelling of ELG~READY 2!
! ! (BB2) !
! Significance: ! Battery voltage fallen so !
! ! that buffering (e.g. of !
! ! machine data memory) no !
! ! longer assured. !
! ! !
! Remedy: ! Replace battery next to !
! ! mains unit under voltage !
! ! !
! ! !
! 2 ! OVERHEAT !
! ! !
! Inquiry: ! Cyclical !
! ! 1
! Effect: ! Cancelling of ELG-BB1l !

i —amll ) i
W =uinip
LY

Significance: The initial temperature !
G?) of the fan is larger !
than/equal to 55°C (perm. !
temperature range 0°C ... !
55°C) !
!

Remedy: Check temperature in !
|

|

built-in cabinet

W . § = A —_ o =y - & o i oul
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LIST OF ALARMS: POWER-ON ALARMS

'
! Alarm No. | Description
!

!
!

! !
e
|

3 PC STOP 1

|

Inquiry - cyclical !

!

Effect With engaged and disengaged!

!

!

!

!

!

!

1

!

! gearing coupling: :

| - Release of set value !

! relay (set value 0) !

! - Cancelling of ELG-BBZ '

I - Controller enable 1is :

! cancelled in MD156 after !

! time has elapsed (con- !

! troller enable relays !

! are released) !

! — VDI input signals are '

! not interpreted by ELG !

! !

I Cyclical and alarm- !

! controlled operation of PC !
!
|
!
!
|
:

Significance:

is interrupted. Traversing
with the machine is not

possible.

Remedy Read out cause of inter-
ruption (USTACK) with
programming unit.

.
4 SYSTEM OF UNITS INVALID
Inqulry: - With power on
Effect: Conversion factor 1s

assumed to be 1

An invalid combination has
been selected in MD500.Z
for the measuring system
unit (position control
adjustment) and the unit
of the input system.

Significance:

Correct MDBIT 5002

!
1
!
1
!
]
)
! !
! !
1 !
1 I
| I
! - Change according to MD :
1 |
! !
' |
! !
! l
1 '
] !
| !
t 1
' !
! !
Remedy : ! !
! !

___—______.____——————L
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LIST OF ALARMS: POWER-~ON ALARMS

!
Description ! -
!

FALSE ALLOCATION OF AXIS
oY SPINDLE

!
!
!
! !
! [
1 !
I l
! Change according to MD !
! !
! — Release of set value !
! relay, 1.e. set value 0 !
! affected axis !
! |

Significance: ! Value larger than 2300 !
! input in MD200* (1300 = !
! first measurement circuit, !
! third actual value pin) !
Correct value in MD200* !
|

V.24 PARITY ERROR

!

!

! !
! !
! |
! V.24 transfer interrupted !
| !
Significance: ! The alarm can only be '
! triggered if the "with '
! parity bit" SDBIT is set. !
! The started character (8 !
! data and 1 parity) has !
! false parity. The alarm '
! does not concern V.24 !
! character parity error in !
! ISO or EIA paper tape !
1 (Alarm 23) !
! |
! !
! !
f !

- Check SDBIT 5011, 5013
- Check external equipment

W
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LIST OF ALARMS: POWER-ON ALARMS

! !
I Alarm No. ! Description
u '

!
!
! !
! ! !
P17 ! V.24 OVERFLOW ERROR !
! ! 1
| Effect: ! - V.24 transfer inter- !
! ' rupted !
! ! !
! Significance: ! The external equipment !
! ! has transmitted a new !
! ! character although the !
! ! ELG has not yet processed !
! ! the previous character. !
! !
! Remedy: ! — Check SDBIT 5011, 5013
! I - Check external equipment
! |
18 ! V.24 STOP SIGNAL ERROR
1 Effect: ! V.24 transfer interrupted

- Number of stop bits 1is

false
-~ False baud rate

!

!

!

!

' | 1
' ' 1
| ! g
1 ! '
! ! !
! Significance: ! !
! ! !
! ] !
| | |
! Remedy: ! - Check SDBIT 5011, 5013 !
! ! - Check external equipment !
! ] |
! !
! !
' !
! i
! !
! !
! !
!

!

!

!

!

!

| EXTERNAL EQUIPMENT NOT
| READY V24

! No files are ready

Significance: The DSR signal from exter-

nal equipment has low
level.

)
]

|

]

| Effect:
!

1

t

!

!

|

: - Do not employ DSR
!

!
|
!
Remedy: | - Start external equipment
1
|

L
-_—-_—_—-_—-_——_—a-—-—-_-ﬂ-_—-——-___—_
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LIST OF ALARMS: POWER-ON ALARMS

“——'——_—__ﬂﬂ_—-———————_——-—-________._________

.
Alarm No. ! Description

!
! V.24 TIME MONITORING

!
!
!
!
!
! !
Significance: ! - The ELG cannot output !
! any character for 60 s !
! * External equipment !
! blocks CTS (clear to !
! send) signal longer !
! than 60 s !
! * External equipment !
! transmits no DC1l within!
! 60 s when using control!
! signals (DC1-DC4) !
! = The ELG has received no

{

1

!

!

!

!

1

character for 60 s

|
t
1
-~ Check and switch on !
external equipment !
- Check and plug in cables !
!
!
!
!

23 ! V.24 CHARACTER PARITY ERROR
l

Effect: ! V.24 transfer interrupted
!

!
!
Significance: ! (Depending on the defini- !
! tion of the "%" or "EOR" !

! ! program start, the ELG !
! ! automatically sets the !
! ! code in ISO or EIA and thus!
! ! character parity immedi- !
! ately after the above !
! character has appeared.) !
!

!

!

!

!

!

!

!

!

- i — i aminy s =i oy o iy

! A character was discovered
not to have the set parity

! when checking the following
characters.

] machine and setting data
can only be transferred in

I
|
!
!
t
Remedy: ! Check paper tape. The
!
!
! ISO code.
{

!
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LIST OF ALARMS: POWER-ON ALARMS

|
! Alarm No.

o s L i

Description ‘
24 IJRRELEVANT EIA
CHARACTER V.24
Effect: V.24 transfer interrupted

An EIA character with
correct parity which 1is
not defined in the EIA
code has been read 1in.

Significance:

i i o " ——p Fpe— & = pamy e . - e

Check paper tape. It is
not possible to transfer
machine data in EIA code
("=" character is not
defined in EIA code)

!
Remedy:

28

Effect: V.24 transfer interrupted
The transfer rate is so
high that more characters
are read in than the ELG
can process.

!

{

!
Significance:

|

~ RTS signal has no effect
on input unit (RTS
causes STOP of input
unit)

- Transfer rate (baud rate)
too high

Remedy:

L
il
L
[
-
]
L

!
!
!
! !
I -
!
!
!
! !
! !
! !
.
' !
! !
! !
!
!
!
!
!
!
!
!
! !
!
!
! !
!
! !
! !
!

!
I
'
'
!
!
!
I
!
!
!

V.24 RING MEMORY OVERFLOW !
l
!
!
!
!
!
!
)
!
!
!
!

- L D] i # vuilp i ammil o — - i — A ) = [ - o ek L L 4 s =y & wm

!
!
1
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LIST OF ALARMS: POWER-ON ALARMS
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Alarm No.

29

Effect:

Significance:

Remedy:

32
Effect:

Significance:

Remedy :

34

Effect:

Significance:

Remedy:

Description

BLOCK TOO LONG
(MAX. 254 CHARACTERS) V.24

V.24 transfer interrupted

The block read in has more
than 254 characters.

read-in characters are
counted (e.g. blanks, CR,

LF’ l--)-

Divide block into 2 or
several blocks.

V.24 DATA FORMAT ERROR
V.24 transfer interrupted

The permissible number of
decades after an address

l1s incorrect.

Check the program to be

read 1in

OPERATOR ERROR
V.24 INTERFACE

No data have been read in
The V.24 transfer was
started and the PC signals
DATA Start again.

Start V.24 again.

All

¥ —— A iy P a=h i i i =l i =mp i e LR i il L L LR I =i ) = ) —— ) il § =iy o =i

- e e A —
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LIST OF ALARMS: POWER-ON ALARMS

' i

! Alarm No. ! Description !

' {
35 SIEMENS READER ERROCR V.24

[
;
!
J !
: !
! !
!
!
' !
! !
!

Inquiry: Only when the setting data
(SD) have been set for the
Effect: V.24 transfer interrupted

]
|
!
1
{
Siemens reader. !
1
!
!
!

|
Significance: ! The Siemens reader has
issued a collective error

message.
|

Remedy :

in the event of con-

!
!
!
!
!
!
!
!
!
!
! tinued error
!

\ !
! !
! !
! — Restart V.24 transfer !
! - Replace Siemens reader !
{ ;
| |
! l

LIST OF ALARMS: RESET ALARMS

|
! Alarm No. ! Description
|

104* DAC-LIMITER

has resEonded

Cyclical when coupling ON
or coupling OFF

Inquiry:

No direct effect. The
error is included 1in the
following error.

! Effect:

has been input higher than
in MD268* (max. DAC-set
value) .

Further increase 1n the
set value 1is not possible!

- Traverse at lower speed
- Check actual values
(pulse transmitter)

~ Check MD268%*
- Cancel alarm using Reset

key with coupling OFF

!
!
!
!
!
!
!
!
!
!
!
]
!
Significance: ! The set value at the DAC

|
!
1
|
!
1
Remedy: :
|

]

!

!

1

!

W = & =mi - LR §-ami P b i — - W = 0 o ) -y iy — i — o — § = » =y 1) — § mamp 8 -y == § = § o mmb 8 =l

!
l
!
|
!
l
I
!
!
1
|
!
1
!
!
!
l
I
!
l
'
)
l
|
!
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LIST OF ALARMS: RESET ALARMS

!

'
1
!
!
1
!
!
!
]
'
1
|
!
1
'
1
i
!
!
'
!

|
|
i
|
;
|

'
'
\
!
!
|
I
;

108%

! Alarm No.
|

Inquiry:

Effect:

Significance:

Remedy :

!
!
!
!
!
!
!
!
I
I
r
r
!
r
!
'

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

!
Description !
!

OVERFLOW IN GEAR FACTOR

At every motion of axis
with coupling ON or
coupling OFF

|

|

1

!

!

|

|

- Release o0f set value re- !
lay (set wvalue 0) !

- Cancelling of ELG-BB2Z2 |
- Controller enable is !
cancelled in MD156 after !
time has elapsed (con- !
troller enable relays !
are released) !

- Follow-up operation '
- Actual value of machine !
has been lost (false !
position) !

!

|

|

If a value larger than 2 !
1s input in MD256* (partial!
actual value factor), the !
partial actual value must !
be multiplied by the con-~ !
trol system. When the !
axis 1is traversed '
rapidly, the register has !
overflowed in the case of !
an error. The partial !
actual value for the drive !
axls and guide axis should !
always be 1 (partial actual!
value factor = 0).

!
I
Reduce maximum speed. The !
maximum speed 1s dependent !
on MD256* (high partial !
actual value factor means !
lower speed!) !

|

11-10
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LLIST OF ALARMS: RESET ALARMS
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Alarm No.

112*

Inquiry:

Effect:

Significance:

Causes:

Remedy :

!
!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

Description

MONITORING OF STANDSTILL

Standstill monitoring 1s
not active with engaged
coupling!

- With JOG; INC, REF:

~ while braking
- at standstill
- in the case of jamming

Set value O

Controller enable 1is
cancelled in MD156 after
time has elapsed (con-
troller enable relay

1s released)

Follow-up operation

The following error when
positioning could not be
reduced faster than the

time input in MD156.

In the event of jamming,
the limit set in MD212%*

was exceeded.

Mechanically Jjammed axis
has been forced out of
position

Error in drive unit
(actuator), in tacho-

meter, in motor, in mech-

anical system or ELG
measurement circuit

hardware

MD212* (jamming toler-
ance) must be larger
than MD204* (limit to
accuracy)

MD156 must be large
enough for the following
error to be reduced
within this time

 A.06.85
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LIST OF ALARMS: RESET ALARMS

!
i
!
!
!
i
!
i
!
!
!
!
1
!
!
!
!

'
!
!
!
r
!
|
!
r
!
!
!
!
]
:
!
!

!
!
1
'
'
I
1

11-12

ll1o*

Alarm No.

Inquiry:

Effect:

Significance:

Remedy:

) e o 3§ anip
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Description

CONTOUR MONITORING

Contour monitoring is
not active with engaged
coupling!

Applies for JOG;INC,REF:
for every traverse
motion, however not:

- when accelerating

- when braking

- at speeds lower than

MD336* (contour speed)

Set value O

Controller enable is )
cancelled 1in MD156 after
time has elapsed (con-
troller enable relay

1s released)

Follow=-up operation

The MD 332* tolerance
band was eXceeded at a
speed larger than MD336%*.
In accelerating or

reached the new speed
within the time set by
the contour traverse
factor.

Increase MD332% toler-
ance band

Check contour traverse
factor

Check optimization of
speed controller

A.06.85




LIST OF ALARMS: RESET ALARMS

! !
| Alarm No. ! Description
! !

M

HARDWARE CONTROL LOOP

|

1

|
Inquiry: ! Cyclical with coupling ON
! or coupling OFF
!
|
i
|
]

Effect: - Release of set value re-
lay (set wvalue O0)

- Cancelling of ELG-BBZ

- Controller enable 1s
cancelled in MD156 after
time has elapsed (con-
troller enable relay
is released)

-~ Follow-up operation
(only with coupling dis-
engaged)

Significance:
! ment circult signals
- are not in the same phase
- have a short to ground
- are entirely lacking

'
1
!
1
|
]
1
!
{
!
t
I
!
|
Remedy: ! - Check whether measure-

! ment circuit connector

! is plugged in
! - By plugging in the short-
! circuit connector for
! the measurement circuit,
: it is possible to check
! whether the measurement
! circuit module is O.K.
! - Check differential sig-
! nals with CRO
! - Replace measuring pick-
! up
!l - Alarm can only be can-
! celled with Power On
t
!

!
]
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
! The differential measure- !
!
!
!
!
!
!
'
!
!
!
!
!
!
!
!
!
!
!
!
!
Reset !
!
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LIST OF ALARMS: RESET ALARMS

! ' r
! Alarm No. ! Description !
! ! '
!

M‘

! ! !
i1 136* ! AXIS FOULING !
! ! '
! Inquiry: 1 Cyclical '
! ! '
! Effect: ! None !
! ! !
! Significance: ! An error is signalled to !
! ! the ELG by the measuring !
! ! system in the case of !
! ! systems with fouling sig- !
! ! nal. :
! |
! Remedy: Check measuring system :
! J

& — & main -

mm

LIST OF ALARMS: RESET ALARMS

|
Alarm No. ! Description !
!
156% SET SPEED VALUE TOO HIGH
Inquiry: Cyclical with coupling ON
or coupling OFF
- Set value O
- Controller enable is
cancelled in MD156 after

' time has elapsed (con-
! troller enable relay

! 1s released)

- Follow-up operation

With coupling ON:
- Only alarm message;
error included in

!
!
1
'
'
1
]
t
Effect: ! With coupling OFF:
|
!
]
!
]
|
!
!
following error
!
:

|
!
Significance: ! A higher set speed value
! was output internally than
! previously set in MD264%*,
! - The motor could not
! meet specified set
! speed value.
|
Remedy: ! = Check whether value in
! MDZ264* 1s larger than
! the value in MD268*
!
!

- Check drive

- mn  amm B - i = b § o = [P i il § =mi & & =up =y o o = ¥ ol o wm B = ) man o aln A amm" LR 4 alln L & =i W amip L] & = ) —  — § == o -
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LLIST OF ALARMS: RESET ALARMS

|
! Alarm No.

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
'
'

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
:
!
!
!
!
!

M

Effect:

Significance:

Significance:

Remedy :

Description

DRIFT TOO HIGH

Cyclical

- Only alarm message

- No traverse motion 1is
possible with coupling
disengaged

The drift to be automa-
tically balanced by the
CNC has exceeded approxX.
500 mV.

- Effect drift adjustment
in MD272%

- Check whether drift has
been correctly adjusted
in drive unit

CONTROLLER ENABLE FOR
TRAVERSING AXIS REFUSED

Alarm is only signalled
with gearing coupling dis-
engaged.

- Set value O

~- Controller enable 1is
cancelled in MD156 after
time has elapsed (con-
troller enable relay 1s
released)

- Follow-up operation

The axis-specific con-
troller enable was can-
celled by the PC during

traverse motion.

Check PC program




LI1IST OF ALARMS: RESET ALARMS

184%

!
!
!
!
!
!
!
I

Effect:

!
!
!
!
!
!
!
!
!
!
!
! Remedy:
!

!

2000

Effect:

!
!
!
!
!
!
!
!
!
!
!
!
!
!
}
!
!
!
!
!
!
! Remedy:
!

!

!

!

e . =

Alarm No.

Inquiry:

Significance:

Inquiry:

Significance:

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

!
!
!

!
!
!
!
!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

Description

%.

STOP BEHIND REFERENCE CAMS

Only in reference point
approach

!

!

!

!

!

!

'

|

1

- Set value O !
- Reference point not !
reached !

!

The axis has stopped '
during reference point '
approach between reference !
'

!

!

|

!

|

cam and zero mark of the
measuring system.

Restart reference point
approach

EMERGENCY OFF

Cyclical with coupling ON
and coupling OFF

- Set value 0

- Cancellaing of ELG-BB2

- Controller enable is
cancelled in MD156 after
time has elapsed (con-
troller enable relays
are released)

- Follow-up operation
(only with coupling dis-
engaged)

1s output by the PC to the
NC.

- Check with PC-STATUS
- Check whether EMERGENCY

OFF key has been actuated!

- Check PC program !
!

!
{
r
{
1
]
The EMERGENCY OFF signal !
!
r
]
!
1

11-16
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LIST OF ALARMS: RESET ALARMS

(MD288*, MD292%*)

- Check MD280* max. speed

| 1 !
! Alarm No. ! Description !
! ! !
! ! :
! 2035 I PROGRAM SPEED TOO HIGH '
! | !
] Inquiry: ! Alarm is only checked when !
! ! gearing function dis- !
! ! engaged. !
! ! !
! Significance: ! The set speed, e.g. for !
! ! JOG, is higher than the !
! ! max. speeds of the axis '
! ! (MD280%*) '
! ! '
! Remedy: ! -~ Preset lower axis speed !
! ! !
! ! !
! ! '

TA06.85 | 11-17



LIST OF ALARMS: RESET ALARMS

‘m

! !

! Alarm No. ! Description
| !

!

|
2200 ! ELG - POWER ON ERROR

!

Inquiry ! Alarm message on request
! to compute gearing para-
! meters
!

Effect ! Traversing of gearing axis

! not possible

|
!
!
! Computation of gearing

! constants was not possible
! previously, because

I - Contour traverse factor
! smaller than 200

] - Number of pulses/revolu-
: tions of drive or gquide
‘ axis larger than

! 2,000,000

] -~ Speed set too high for

: semi-~automatic centring
! - Sequence of axis decla-
! rations not correct
' (MD5020, MD5021)
!

1

- Cancel alarm message by
! Power-On Reset
! = Check whether machine
' data are present
! = Check input of machine
! data MD170, MD5020,
! MD200*, MD252*, MD396*
!

— & ==y . -y & oull Fpa— Fp— § ammk o — o — d=u Sy g C § ——y § — 1§ =— denk e o ® =i ) — § = g 4 gy e = o — LD I L § —— = =
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LLIST OF ALARMS: RESET ALARMGS

t z
! Alarm No. ! Description
|

!
! !
2201 | ELG - COMPENSATION NOT
! POSSIBLE
Inguiry: ! - Cyclical before compu-
ting leading error com-

!
|
!
!
! pensation
! - Only with gearing func-
! tion engaged if
! "Following error compen-
! sation" function has
! been activated
{
Effect: I - Maximum permissible
! partial set value 1is
! ocutput
! - Coupling has fault; 1if
! necessary, cause coupled
! axes to be disengaged
1
! Computed partial set value
|
!
!
!
!
!
!
!
!
!
!

too high for following
error compensation

Significance:

- Cancel alarm message by
resetting with coupling
OFF

- Check constants and
parameters; where
necessary, lower speed
of guide axis

Remedy :

ey dmm 4w gum G =l fep SEE Gl ey Gmm SuE S gmn e fmy fem den S e em el G s A= fun Jum FEE dem el few e | e e G
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LIST OF ALARMS: RESET ALARMS

Description

Inquiry:

Significance:

ELG - ERROR IN COMPUTA-
TION OF PARTIAL SET VALUE

Cyclical when determining

partial set value com-
ponents

Only with gearing func-
tion engaged

Maximum permissible
partial set value is
output as long as over-
flow 1s present in comp-
utation of partial set
value

Coupling has fault; if
necessary, cause coupled
axes to be disengaged

Overflow in determining
partial set value comp-
onent of gearing trans-
mission

and/or of axial differen-

tial

and/or of tangential

differential

and/or of semi—-automatic

centring

~ Cancel alarm message by

Reset with coupling OFF

- Check constants and

parameters; where
necessary, lower speed
of appropriate guide
axis

11-20
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LIST OF ALARMS: RESET ALARMS

-l

. |
! Alarm No. ! Description
| 1

!
! !
!
2203 1 ELG - ERROR IN COMPUTING
! ELG CONSTANTS
.
Tnquiry: I By request, to compute
! gearing parameters
!
Effect: I Traversing of drive axis
! not possible

!
Significance: ! Computation of gearing
! parameters 1is not
| possible, because:
! - Workpiece number of
! teeth Z2 O
| - Pulses/revolution of
! drive axis = 0 AND
! number of threads ZO # O
! — Computation of the trans-
! mission parameter prod-
! uces too high a value
! - Computation of axial/
!
!
|
!
1
|
i
!
!
1

tangential parameter
produces too high a
value

—~ Cancel alarm message by
Reset with coupling OFF

-~ Check machine data
MD396* or parameters ZO,

z2, Ud , Ud
)% Z

- & == )y o = = g =~ & =l o - L (L i =y & =y P =l ¥ i = P ) LT & § g i =l [ & " -y o —— i ol § = P amb & v o &=y -l P
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Effect:

Significance:

Remedy :

Description

ELG - PARTIAL SET VALUE
TOO HIGH

Cyclical with gearing On
before computing following
error compensation

- Maximum permissible
partial set value is
output

has remained close to
tolerance limit for a long
period of time.

As coupling cannot be
maintained accurately, dis-
engagement of the coupled
axes should be initiated.

- Cancel alarm message by
Reset with coupling OFF

- Check constants and
parameters; where
necessary, lower speed
of appropriate quide

!
!
!
:
!
!
I
|
1
!
I
!
1
|
!
! Computed partial set value
|
!
!
!
!
!
!
!
!
!
!
!
!
!
! axis
'
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LLIST OF ALARMS: RESET ALARMS

l

! Alarm No. ! Description !
! !
!

2206 ELG -~ PARTIAL SET VALUE !

! CLOSE TO TOLERANCE LIMIT !

I
{
|
!
Inquiry: ! Cyclical with gearing On
! before computing compensa-
! tion
!
!

|
!
!
!
!
!
!
'
! Effect: - Partial set value con-
! ' tinues to be output;

! ' drive axis 1s not

! ! stopped!

! ] - Coupling has fault
1

!

]

Significance: This alarm is a prelimil-

nary alarm for alarm 2205.

|
! here already in the
tolerance area.

Reset with coupling OFF
- Check constants and
! parameters; where
! necessary, lower speed
! of appropriate guide
!
t

]
!
!
|
|
|
!
!
!
!
|
!
! The partial set value 1is !
!
i
]
{
!
|
!
!
!
axis :
!

!

!

!

!

!

! !
! !
! Remedy: ! - Cancel alarm message by
| i
! !
!

!

!

\

|

R N R
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LIST OF ALARMS: RESET ALARMS

2207

Inquiry:

Effect:

Significance:

Remedy :

11-24

i amil LR b B ey i i = P iy il - pambk s § - iy g ey em i =  —— o — P L L L L L

Description

ELG -~ GEARING FUNCTION NOT

PERMISSIBLE

Cyclical with gearing On
or during approach

- Partial set value = 0
1s ‘output

- Traversing of drive axis
not possible

- Gearing On is requested
for non-computed gearing
parameters

- Alarm message 2204 is
present

- Approach condition not
fulfilled

- Cancel alarm message by
Reset; where necessary,
first set "GEARING OFF"

- Check whether computa-
tion of gearing para-
meters already completed
before "Gearing On"
request

-~ Check constants and
parameters

A.06.85

!
!
!
!

!
!
!
!
!
!
!
!
!
!
!
!
:
!
!
!
!
!
!




LIST OF ALARMS: RESET ALARMS

Alarm No. ! Description

Pl il il il

ELG - OPERATION OF V.24
INTERFACE NOT PERMITTED

2214

!
!
!
!
!

Inquiry: Cyclical with gearing On

- No data transfer
possible via V.24 inter-

face

Effect:

3 waEm - e S Jam CT T o namy vy ey B o —— i — o — -k

while "Gearing On"

o unan ] T A wemlh i i — il ] T o o b o i L L

- Cancel alarm message by
Reset with coupling Off

- Restart data transfer
via V.24 interface

Remedy :

=il -l i iy  a T -

!
!
!
!
!
!
!
Significance: ! "Data Start"” key actuated
1
]
]
1
!
l
!

) B ami i vl T

M‘M
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LIST OF ALARMS: RESET ALARMS

Effect:

Significance:

Remedy:

ey e i il i i i —my o — = o i o = = o —— Cr i —— i -y ) —— = = by -

i i — P pomm ) - dum T s § — O Y

Description

ELG - MAX. FOLLOWING ERROR
MONITORING VALUE EXCEEDED

With coupling On and only
with "Following error
monitoring” option acti-
vated

"Controller enable" relay
contact of a vacant set
value output (preset in
MD No. 5022, bit 0-3) 1is
opened.

The drive axis following
error has exceeded the

max. permissible following
error (set by MD No. 169
or R-parameter 40 (TOLER)).
This hardware signal can
be used to initiate dis-
engagement of coupled

axes.

- Check drives

- Check constants and
parameters; where
necessary, lower speed
of appropriate guide
axis

- Cancel alarm message by
Reset with coupling OFF

- Where necessary, set
max. perm. following
error somewhat higher

!
:
!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
:
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LIST OF ALARMS: RESET ALARMS

| |
! Alarm No. ! Description
!

data transfer 1s not
performed for this even-
tuality (however acknow-

!
\
!

e
: !
3016 ! ERROR PC-ELG DATA CHANNEL !
!
Inquiry Cyclical :
|
Effect: - Only alarm message; '
!
!
!
!

ledgement is given)

|

!

!

!

!

|

!

1

!

!

| !
Ssignificance: ! For external data transfer !
! between PC-NC, !
! — the code 1is false !
! - the value is too high !
! - dimension identification !
! is not permissible !
! !
! !
! !
!

!

!

!

!

!

{

!

1

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
! ! Check PC program

il W

! DATUM NOT PRESENT, PC-ELG
! DATA CHANNEL !

Inquiry: Cyclical

Effect: ~ Only alarm messagde;
data transfer 1is not
performed for this even-
tuality (however acknow-
ledgement is given)}

i

|

!

!

!

| J
! |
| !
I An address (e.g. machine :
I data no.) not recognized :
! by the control system 1s !
! selected in external data !
! transfer PC-ELG. '
| r
! !
' !
! l
!

!

!

!

1

1

1

!

1

!

)

|

|

|

!

| Significance:
|

!

!

!

!

! ! Alarm occurs in the case
! of false addressing of
! - machine data

! - setting data

|

]

1

!
'

Remedy : ! Check PC program
!

- )
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12. ELG data lists

12.1 List of machine data

General values

3 | | Machine data | Maximum | Referen. | :
s MD-Nr. | Designation |St?ndard Iinput values )system | Input unit |
'==========+==:===:=:=====:===========:====:+;§LJEE;===::==+==============+========+=============:::

$ 100 | Feed override 2nd Position | 1| I N B . :
}--———-- o e e e P —————— pomem e L e ——————————— 3
§ 1H | ~//- 3rd Position I g | 130 1 -— | X
VU GRS R B i At
g 102 | -/ 4th Position I 4 | {36 + --— | %
R g e iy S frm—————- P —————
‘ 1 03 ] "'"// 5th Position ‘ 6 1 130 ‘ = ‘ Z '
o e e e e frmrmmm e fmmm e T pommm e e |
i 104 | -1/ e I g8 | 138 § - | A i
’ __________ F i e e e e e e e e e 6 ..t..h... _I?.O_S _t.:.l ._t ....' _O _'.1 _____ oo e e e e o e o e e e $m—m———— e e ————————— '
' . 105 | ""//- 7th Position | 16 1 130 ) --- l 4
" I VRINSIRRNVRERRREE SRR RS S = e e
‘ 1“6 I "//"' 8th Position ‘ 2 ' 13" | . ‘ Z '
f---———- T T it e e pommmmm— e mmm e m e }
g 107 | ~//- 9th Postition I 40 | 13 1 - | 4 1
g $—emm e ———— e m s e At L Bttt o ——— - tmm e e~ :
{ oW ) -y~ (R Pesition oy T 301 - 3 1 1
- o e e frmm e et fom e $ommm e e =]
g 109 | -//- 11th Position 70 | 13 I - | X
§-——-—-—mn fom o e e pom e ———— e pommmm fommm e '
§ 110 )V -//-  1oth Position | B | 13 1 - X i
- Jm o e e i e fommmm e frmmm e ———— B ettt o ———— i
§ 11 I -//- 13th Postition | 0 | i - | % :
- e fom e —————— prmm e ——————— e e prm—— e ——————
§ 112 | -1/~ 14th Postition | 100 | 136+ --—- 7 i
- fommm e ————— s e e i e S s e N B Rttty :
g 113 | ~//- 15th Postition | i1g | 13 1 - | 4 $
fomm e e e fomm - e pommm e et T e e Lt |
P 114 | -//- 16th Position I 120 13 1 - | X |
- e fomm e fommm e e pmmem e e e i
BN I I | |} - |
- fom e e e e e ittty fmmmmm e —————— o tomm—r e
g s I I b !
§--m g o e pomm e e o e e pmmmm pommomm s e i
§ 117 I I | ) - !
- fommm o e e e fomm e ————— e pommmm——— fomm o |
$§ 18 | I | | - }
§———————- frm e ——————— e = pommm e frmmm————— pmm— tommm e e
t 19 i | I | e |
- T SHRURREDURE RS S et Attt
i 12 I I I |} - :
§-————————— o o e e e e e e fmmmm e $ommm e - e e m e
i 12 l I I |- |
fomm e m e m m o e e e e oo e e m -
§ 12 | | | | - i
- o e e e e $o o= s meme Fowm e ket |
] 123 | I I | - !
- o e e e fom—mm———————— L St b - m———— e me e e
§ 124 I | I | - 5
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Machine data electronic gearbox

General values

i ‘ | Machine lIﬂen-:imum ‘REfEI". l.Input :
§ MD-Nr. }] Designation | data | input value |system |unit
'========== ===================ﬁ============+============== bt e e vt e —m-ralreralem sl e
§ 150 I I I | === )
e A S e L T YRR
g 151 I I I | - | :
e e it s e EEY CE SRR
E 132 | | I | -— ] |
e A B ettt TS WP VRN AU
£ 1533 | | | I
e P e, ————————— —— toemm e o o e e e o e pomm———— i $
§ 154 I I I )} - }
- fromme eeeeren e ————— e e LT frm e e $ommmmmmm e
8 135 | Increase in scanning time I I § | - 1 0.9 ns
- S e it ettt $omm o ———— tmwm———— o
P 13 | Delay position-controller ' 200 | 1000 1 - | HS i
e e DR L e frmm e pomm e ————— L L e i
$ 157 I I I I I
R oo e e L $mmm e s $ommmm e caa e i
I 158 I | I I I |
e i e T SEUSTSRRNI
g 159 I I I | I
it A s st SESERERRE R
i 160 | I I I | |
fomm e m e ————————— e E LT fomm e L frmm e —————— i
161 I I | I | |
- o e e e e e e tore . —— -~ $mm e —————— e trmm————— e e |
8 142 | I I | I i
- o e e e v e e $omm e ——————— P —————— o ———— frmm———————— e ——— :
SIS T % I | : I |
R et 2 St e ——
i 144 I | | I | !
j-————————- tmm— e —— . —— e e e ————————— P ————————— tem————— tme—————— 3
i 15 I | | | I |
| S fromm e e e e e e i T o ———— e tommm e §
3 16k | Gearing-On tolerance l 100 | 10000 1 MS | units |
e e e fom o ——— e Rttt t—m e ———— |
§ 147 | Threshold value for adaptive | i0 | 100 | M5 | units 3
e .|._.E':E£'..?.'lt_r.'2] _____________________ o o o e e e e e ——————————— e o - ———————— |
$ 148 | Following error compensation | 500 | 1600 | ---—- 1| @.17% s
factor
e $rmmm—————— e e ———————— e e o $mmmm———— B e B Tt |
8 149 | Tolerance band following | 4 10000 1 MS | units
" E— .|....§LMMLL9IJM ______________ P prm e ——— e b frome e ——————— i
g 170 | Speed semi-automatic centring | 1000 | 30000 1 HS  11/1000 vpm
L e e e L A $omm—m—— t-——mem——e e
g 1N | Current software status number | ———- | === | = | eveme——-
§-——-- e o e e e e e e et e o o ————————— et S L pommmm——— A |
I | I | I |
e L —— $omeme e emae $omwmmee oo 3
l I I | I
e $rm e fo—m e $mmmmm e e —
I I I I I |
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Machine data electronic gearboX

Axis-specific values (max. 4 axes)

LT 1o T P ittt prtrratetrrttriitattitatbebeasadizididititetitatidddifiditidiiidititititiiiidiz
i l IMachine data | Maximum | Refer. | Input

| MD-Nr-. | Designation |Standard | input value | system |} unit |
'-_:======-_-_=.|.=—_=============-_—_============:_-_:=+¥g]=g§§========+=======:=:-_-_-===+-_-_—_======+==_-_-_-===-_--_-=======.
g 2080 | Axis assignment 1st axis I 1100 R -—= | 4| 6) |
§ 2001 | Axis assignment 2nd axis l 1200 H | -— | | :
§ 2002 | Axis assignment 3rd axis | 1300 H | - | | i
§ 2003 | Axis assignment 4th axis | cif0H | 2300 H | I §
S B e ettt
§ 204% | Xoarse stop tolerance range | 100 | 120010 | MS | units %
- o o e o e e e e e ——————— o et o e t
$§ 208 | | I I |
S B At e ARt Sttt g
B 212% | Jamming tolerance | 100 I 32000 | MS | units |
e o e e e e frmm e —————— fmrmmm—————— e o e ———
§ 2ib% | Tolerance band zero mark I § | i | MS | units i
" J—— $-DQIIOXING e T O— pommmm e e o mm PO —— !
8 220% | Backlash compensation | | | #/- 2598 1 WS | units |
- oo o o Lt o ————— $m e e |
§ 224x | | ! | I !
R i e B it et be e
§  228% | | | l -
8-~ o e e e e e e e e b ——— e ——————— $omm o |
§ 2l | | | | - i
T e e e e e e fommm———————— fommm e S et |
§ 236x | I | | I
e T fomm e e fommmmmmm e i
8 240% | Reference point coordinates I b 14/~ 99999999 | M5 | onits |
8- fomm e e e e $mmemm e fmm—————————— e $rmmm e — e
I 244 | Zero offset | 0 | +/- 9999 | M5 | units
- Fomm e —————— e e $ommr e ——— pomm e ————— fommm———— e ———————
§ 24Bx | I | | |
S s S B e ARt |
B 202% | Contour approach factor | 1666 | 10000 | MS 1 0,01 sxx-1 i
- o e e fommmmm e pommmmm e pmmmmmm et i
B 236% | Parial actual value factor 1 0 | 16 1 H5 | 0.5 units |
- T e trmmmm e ————— $mmm ferm e e |
' 2h0% | Mult gain | 2408 l 32090 | M5 } CX 5)
e P ——— e o m e o pmmmm fomm e —————— |
B 264% | Threshold for drive errors | 8192 | 16000 §  --—— | VELD 4 |
- it ey e — o e ettt f—m A ittt ety |
b 268% | pax. speed set value | 8192 | 16000 | --- | VELO 4) !
g-————— fommmm——————————————— e e $omm e ——————— frmm—————— e e e
§ 272% | Drift compensation | 0 l w0l 1 --- | VELO 4) :
- fom e e e formm e mm from e $mmm————— bomm - —————— |
B 276% | Acceleration : ]! | 2800 1 IS 110000 units/sxx2k
- o e e e e e e o pomm e e i
§ 280% | Max. speed l 10000 l 24000 VIS 1 1000 units/min §
- o e e e e ——— fomm e ——————— e fomm i m———————— |
284X ‘ Reference point interrupt speed‘ 304 | 19000 ‘ IS } 1000 units/nin §
Y T i e
§ 288% | Conventional speed | 2000 | 15060 |+ IS 1 1000 units/min B
e P ————— et e fmm e —— $mmmm e m e foemmm fr——m———————— |
§ 292% | Conventional rapid traverse ! 10000 | {5000 | IS 1 1000 vnits/min §

e e R ettty

B 296% | Reference point approach rate | 10000 I 15600 |} IS ) 1000 units/min B
SIS RS R R R0 R0 1000000000000 0000000400000 0RNRR RN A ALY
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Machine data electronic gearbox

Axis-specific values (max. 4 axes)

- I . . I I . |
MD-Nr. . : Machine data  Maximum Refer. Input unit
E 7) | Designation | Stand. values linput value ISystem | :
| S e S B e e S S e e e e I P PR Y
| J00x% ! Rate of incremental feed ! 20 | 15000 } IS B)! 1000 units/min B
- e e e e e eem pommm e L
$ 4 | I I I I i
. S A O . St e |
g 308x | I I I | :
g e e e e e pommmmmm e o m e e i
§  312% 1 Precontrol factor I 10000 | 16000 1 — | i
————————- ot e e foom e o ———— - ——— P ————————
Cursor distance address, e
LR S AL T el :
Cursor distance address, L

-1 O Bt g ) | ) 6249 | | !
$-——o- o e e e e e fommmm e fom e e 4 s :
§ 328% | Distance between 2 SSFX points | 0 | 32000 1 NS | units '
- e et fommm e e s L :
§ 328% | Compensation value for SSFK | 0 | 100 | MS | units § -
e o e e = e fommom e fommmmmmme e L e e LR i
B 312* | Tolerance band contour monitor.l 1000 | 32000 | MS | units
- et fomm e o e e L
' 336* l Threshold rate contour monitor“ u l 24000 ’ "S ‘ IGBBUHiTE/HiB '
- o —————————————————— fommrme e ———— e e oo ——— fmmm e ———————
I 34x | Number of Pick-up pulses | | } | i
'_;.. ________ 4 _..E?_t. _a...)f.-l_s ________________________ L Y p— e ——— § I — o ———————— ‘
I 344x | I | I | i
. R oo mm——— e L e pro o ee :
§ 8% | | ! I I !
$-——-— e frmm e —————— pomm e frmmmm L i
§  332x | | I | I '
e B e L $ommm e L R fomm e :
§ 6r | | I | i
f-emmmm e R L P P e i
§  360x | I I I |
§-——————-- e e L fommm fommmmmm e
§ Jb4x | I | I I $
f—m—— o e e e fmmmm $mom————— L et L
i J6Bx | | I I | i
- o e e e fommm e fmmmmm e m e R }
i 372 | I I | I $
- e foem e e o e e frm e
§  i76% | : | | : }
O o e e e eee prmm e e s e et i
§ J380x | I I I I !
o o e e o e e ————— o —————— $ommm e tm—m e ——— |
§ 384x | I | I I i
- fom e e e e frommmm s $-mm————- P ————— |
i j8Bx | I I | I
- e e e e e e e e —————————— e
B Iex | I I I I $
e L B A ettty o e tr——————- e een e i
§  396x | Number of Pick-up pulses per | 180000 1 2 000 000 | -—— | :

LT LT T Ty rrrrrrrreryrrroTy
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Machine data bits electronic gearboX

General bits

I 7 I b | u I 4 \ 3 I 2 I 1 I 0 |
I I I I I I | I |
======+=====::======+=======:=====+==:==========+===========:=+=::::========+==:=:====:===+=============+===========:=l
I I I I l | I I i
I I I I I I I I i
ettt §orm o e frmmmm e b frmmm e fommem frmmmm e }
I I | I | I | I |
I | ! I | I I :
L oo fomm e pom e e fremm—————— - fom e ———— fom e e
g =002 | I | I I
: I | Unit of input system 9) | | Unit of measuring system 9) 2
$-———- pmm e e formm e fomm e ———— o e pomme e $o e e e
g 5003 | I I I I I
I I I I I I | !
§---———- fommmm e foummmm e D fmm o e po—mmm e e fommmm e fommmm e |
§ 5404 Machine data | I I l I I I i
g preinuty | | | | | | !
- frmm - ——————— $rm e e it frmmm e tom e $ommm e ——— pomm e L e |
$ 5005 | I I I I I I I i
| I | I I | I I I i
g----—- fo e oo e fmmmm e pmmm e et fmmmm o e frmmmmmm e fommm e |
§ ¢ | I I I I I I I i
. S I I I | I I I i
- R ity fomm o fromm - tmmm———— e mmlataci o e L et fmmm e
TR ; I I IDirection- } SSFK ! Precontrol §
i | 1 | | }dependet SSFﬁ active ‘active 1
§-—-——- fomm e fommm e poemmm Jommmm e fomm e pmmmmmmm e e e fommmmm e |
i o017 | I I I I I | I |
I I | I I I I B
§——— o e e e fom e fommm———————— e mmamadlele fomm e fommmmmmm—n— e fommmm e fmmmmm |
§ 5018 ) I I I I | | I |
i I | ; \ | I I I i
§-————- pommmm e frmmn e 4o frmmm oo pomm e Fommm o e e |
g 5019 | I I I I I I I i
I I I | | | I | i
- e fom pomm e ————— Fomemm e fommem e fom e e e
i 5020 | Number of guide axis o Number of drive axis N8
: | I (B) | I | (C) I |
- fommm e L pommm e fm—m e fommmm pommmm pomme e fommmm o
§ o021 Number of tangential differential axisl) ! Number of axial differential axis b
: | | (Y) I | | (Z) I 3
-t e fommm o e pommm e fo R el L st |
§ 5022 | Number of NC for actual value transfer 2) | Axis number of set value output for |
3 | I | 5 | alarm message (hardware signal) | 1y
§—-—- e fr— e ——————— e ————— e e ettt frmmmm e dmmme mmm—————— o ——— e
§ 5073 | | | | ! iOptical actu.}Following | Feed relat. §
' | | | ‘ | IvaIge transf.lerrgr comp. to tool 1
active active revolution
. L e e fom e e o $ommm e fromm e fromm e formm i
$ 5024 | | | | | | I I
! I I I | I I I | !
!!lll““lﬂ!!!!!Illll!lllllﬂﬂlll“!ﬂl!!II!I!Illllﬂl!ﬂl“lll!ﬂIHHIHIHIll“l“lllllIllll!ll!!Illll!!“!l"ll“!
§ 1) 0000 = no axis 2y 008 = no axis |
: 0001 = 1, axis | 0011 = 3, axis 0001 = NO 1 | i
i 0010 = 2. axis 1 0100 = 4, a44s BI0 = NC 2 | |
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Machine data bits electronic gearbox

Axis-specific bits (max. 4 axes)

U Lttt D g EE R g Lt i ittt

1 I 7 I b I K I 4 I -3 | 2 I 1 I 0 $
| I | I I | I | | i
'======+===:=======:=+=============+===:========:+=======::===:+:============+==::::::::===+=====:=======+========::=:=[
§ S60% | Modulo 360° ) | | |Radius | Whole | | Deactivate ¢
% laqtual value‘ | - axis degrees , MX monitor.
: display I I | I I i
B e B i e B i T S WUt WUPSRINI .
§ ShAx | Axis in |Partial act. | Axis of | Partial ~ |Partial (Change in | Change in  |Ref. point §
1 |ex1stence ‘valge factorl rotation lactuaI vaIuelactuaI value lsign for | sign fortsettin minus
active /2 *2 actual value' value direction ¥
R e R T s S e (T LTSRS VRN SOUPIIUOY SR USSR

alniniinkik el
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Machine data bits electronic gearbox

Compensation flags for SSFK

SEALIERR SRR RN ERRRERNRR SRR ERISRIRSSRRRTRERIRREIASRERENRRR NI EAT AN R R0NRE TR IILEASIARONNRNNINANY

: I 7 I b I N I 4 I 3 I e I i I \ |
' l I | ! I I I I i
§=====c ==::=:=:=====+==========:==+========::===+:::=====:====+=::::::::::::+=====:===:===+=============+=======:=:==='
§ o000 | C point 4 I C point 3 I C point 2 I C point 1 !
: | ¥/ - |yes / no | t /- | yes/ no | +/ - | yes /no | +/- | yes/no :
B L Bt et e pomem e pre—— e e et pom e ittt frov—vemmoaaa— |
§ 6001 | C point 8 \ C point 7 I C.point 6 l C point 5 i
| I t/ - | ves / no I v/ - b ves/ no | t/ - dyes / no V  t/ lves / no B
- e e fmmm e — i pm—me——— e towmeme———— e e L L B
§ 6002 | C point 12 I C point 11 | C point 10 I C point 9 i
| t+ /- ] yes/no ot/ - } yes/ no |+ /- lyes [/ no | 4+ /- lyes / no §
- fm— e ————— o e poemm e n e poeem e == fommmm——————— pomo i e R i
8 -//- I | I |
I | ; I | | I I §
§-——-- $o e e = oo e tmm————————— e t - ————— L e N e A -3
2 /- : I I $
! | | | I | I I I |
-t $rmm e prmmm——————— fr—m— e B R pom e pommmmm e :
£ -//- | : I | i
§ I I I I I | I I |
- $e - ~pom e ——— fmmmm pommm e L ey Prm e ————— L e i e ey
g -//- I | I i
i I I | I I I I I §
e D e S pommmm e e e fmmmmmmm e e prmmrm e |
$-//- | I I I |
i I I I i I I I | i
§-————- e prom i promme e m———— R et fomm e m e prmm e e EE S e
g -//- . | I i
| I I ; I | I I I $
e e L At s L A e frmmm Lttt $mm e e L e
}-//- | I I | i
: I I i I I I I i
§--———- oo foomm e fommmm prm o - prm e D Lt e fommmm e ee $
 -//- | I I I
3 \ I I I : 5 I | 3
- fomm e e o e e L e poe et frmm e frmm e —————
$ -//- | | | I i
i I I I | I I | I )
- P o fommm e —————— fmemr feemmmme—eeaan fm mm———————— trmme e ——— fomeme e i
¥ -//- ] | | I i
i I I I : I I ! I i
-t L e o= frmmmm e Lttty L aai e L S Ry
8 -//- | I | |
: I I | I I I I | i
$-——-- $mmm e e o ————— Bt i tom - e it trmnemee———a- L it i
6248 | C point 996 | C point 995 I C point 994 I C point 993 !
I t /- I yes / no I t /- | ves jI‘IO I t /- | yes / no | t /- | yes /ng :
- poom e e e e fommm e pom o foemm e fomm e e pommm e e |
b 6249 | C point 1000 | ¢ point 999 | C point 998 | C point 997 '
: | +/ - lyes/no. |} /- 1yes /no ' +/- lyes/no | +/- |yes/no |
TV R  EY R ER q ittt qatiiaattbitaretatetqabiqiaitiibipqaitiaitabatijatidadittdiaiiaiitiidaiiabiiiajiitigiidpiitt
- - =0 i
i + =1 :
I yes = § i
| no = 1 |

IIIHIH“!!HHIHlﬂullﬂ“liﬂlﬂﬂﬂllﬂﬂllllllﬂlllluﬂlI!!IIHIIII“IIllﬂllll!llll“ﬂlﬂllﬂﬂllllllllIHIIII
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Service data electronic gearbox

| | : Ref. | Output unit '
g MD-Nr | Designation | | jsystem | $
'::::======+:::::::::::::::::::=======:=:===+:=::::::==::==+=::::::::::::=+========+::::::::::::::::!
2 8000 | Drive axis following error _| | | NS | 0.5 units i
- pmmm e e e e e et o e e b tomm e e
B 8001 | Drive axis speed set value l | ] — |} VELOD &) $
e e e —mmm e $remmmmemm—— o e e e e
§ B002 | Adaptive precontrol factor I l | - ] =ee-
- et et e e tommm———— e e
£ 803 | I l |- $
T et B S Bty
i B004 | l l b= i
- Frrmm e e e e frmmm i ——— o e e frmmm e — |
§ 8105 | I I |- ] i
-—r—-- fom i o e e e e e e e o e pomm e e e R it fommm e ———————
§ 8006 | I | |- | i
-—— fomm e ——— e e et bt tmr————e— e e —— e mmme e e ————
P 8007 | | I | - i
g prr e e e e e e po—m e e e
§ 8008 | I I - i
- fmmmm e — e e e e, e ———— fomr e ————— $omm e fom e ——— e m e
§ 8009 | l | |- i
§-————-- P e e d e $rmme e ————- pommm e freemmem— e e
£ 840 | | I | -

BHHITHHRR NN RN TR RN HInnnm

SHHHIHININ
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Exglanation of machine data

3) Unit = 2 * MS unit
e.g. MS =1/2 /um
-—-> unit = 1 ,Ulﬂ

The measuring system unit (MS) for the drive axis is determined by the number of
pick-up pulses per axis revolution {(machine datum MD 396%*), provided the partial
actual value is 1 (MD 564*/bit 4 and bit 5 = 0, MD 256% = ().

The measuring system unit for the drive axis (axis of rotation) can be calculated
from the following formula:

366 where | = Number of pulses/Pick-up revolution
MS = wcmcrcnnce- (¢) Kue = Transmission ratio between pick-up and axis speed
4 * | * Kue sOo that | * Kue = MD 396%*
180
The following equation applies for the drive axis:; 1 Unit = -===--- (°)
MD 396%*
4} +/- 1 VELO = +/- 10 V / DAC number of bits
where the following apply: 12 bits = 2048
14 bits = 2048 * 4
16 bits = 2048 * 16
5) 3 % 10%%7 Umax (V)
CX = =-cccerccccmmccacnaa * ecmcccccaaa
Vmax (1000 units/min) 10 (V)

mhif wnip miiy R w- w= e W BN B B EE B B B B B B B BB BB B BB B B BB B YR DY

pomm e fommmm e fmmem - e T +
! | I 0 I 0 I
fommm e e fomm foem o $ommm e +
!\ / \ [\ / \
1 | e [[ without
k : r significance

|
|
N

| |
|

| |

|

'\ Number of measurement circuit modules (1 or 2)

e _Encoder number (1 to 3)

7) A machine datum is assigned to each axis in the axis-specific machine data. The "*"
in the MD No. characterizes the No, of the axis, where: "*'" = Axis No. - 1

i.e. in 1st axis -==---- S MR = ()
2nd axig =====-- > MRt = 1
3ird axis =-====~- S NEN = 9
4th axis =~=-=---- > &N = 3

A.06.85 12-9



8) MS

IS

Units of the measuring system

Units of the input system

9) Note on machine datum 5002:

Position control sensitivity

Bit2 | Bitl | Bitd |

B s S B
8 b 0 1 0.0 % 102 nn  #)
{ b { ! : 0.5 % 10%%-3 inch 3)
T O : 0.0 ¥ 10%x-3 nn
: 1 : i : 0.9 % {0%%-4 inch $)
: g i 0 : 0.0 % 10%%-4 an  $)
: 0 | 1 : 0.0 % 10%%-5 inch $)
: 1 : 0 : ¥ 10%%-4 nn )
i i : 1 ; 2 % 10¥%-3 inch §)

*) Combination at present not released

{

Input sensitivity

Bitb | Bitd | Ritd |

10%%-2 .  $)

10%%-3 inch $)

10%%-1 mm

10%%-4 inch )

10%%-4 ux  §)

10%%-5 inch #)

12-10

A.06.85

-,



12.2 Setting data bits electronic gearbox

Matching of peripheral equipment to
universal interface

PR R R RN R R R RN R R R AL R R L LR R R R R SR R R R R R RN RS R DR R SRR SRR TR R 2R DR RRCHA AN ANY
bsrong ! 7 b I o i 4 I 3 I 2 I 1 I f
| .1 | I | I | I !
|:=::::+=::::::::::::+:===:::::::::+::::=::::::::+:::::====::::+:::::::::::=:+:::::::::::::+:::=::::=::::+=:::=:=::::::t
| I I I | I I z
§ 5000 ¢ ! I i j I I 3
I | I I | | | : i
§---—-- fomm e e ————— S ittt e ———— = e ———— $rm e —————— e m e ——— i
g ¢ | I I I | I I i
| I I | | | I I I |
i I I I I I | I i
§-—n-- ettty e e fommm tmmmmm e prmmmm———————— o ————— e~ frmo o tommmm e 3
| I I | | | } i
5010 , Equipment coding - data input i
i I I I I I | | |
- o prmm e ————— s ettt LT prem———————— fom L Sttt e ——————— fromm e —————— $
I ’ Transfer format - data input !
ISTIREN I I | | I I 3
i | _ ‘ Typg of Parity bit | :
Stop bits parity Baud rate
$-———- tom - R mtaintt fommm fommmm———————— pommm e e et s
i I I I I I I | I
g obld | Equipment coding - data output |
| I I I I I I : i
- o mmm e Fommm e e e TR fom e ————— e ittt e e frmmmmm e R |
} I I I i
. , Transfer format - data, output "
Bl | "Type of ' Parity bit |
' | Stop bits | parity I | Baud rate !
- tmmm e ommmmm e e fomm e fommmm— e mm fommm e e fom e }
§ I I I I % I | i
§ Sl14 t
s Xon Start character (e.g. BC1 = 11H) i
. I Y — pommm e mmem frmmmmmmm e FEU—— T P TP —— PO —— 3
I : | I | I I | i
§ 0010 | Hoff Stop character (e.g. DC3 = 93H) }
i | | I i I ; | |
- Pom— e oo ———————— $ommm e fmm——————————— e Al bbbl e e ———
: | Start with- End of block. Ouipﬁteiﬁ 1 gtlp w?t; t % Interpret Output with~ :
i | out Xon | | CR LF ' EIA code 'end of trans. readiness I out trailer
§ 016 | | I I lcharacter | I | §
i | | | i | I I I
- L fo e e dommm————————— T e fommwm pomommm e |
E | I | I I | 3
S I ; I | I i
I I I ; I | I \ 3
§-—--- dmm e e e L S sty R il e fommm e fmmmm e ———— fomm e pomemm e m e e ittt 3
| I I I I I I I I i
§ o026 | Code for "End of transfer" (e.g. ETX = 03H) $
i | I ; j : | I I 3
Rttty Sl o e pom o m—————— e et fommm e e m e |
s

R LR iai i tiititbitiititdiitizititiadiiaatiiiiiiiitiaitipaitiiiiiiiiiiiidizaidpdiditiiitiiititiiiiitzidiitizite
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12.3 List of alarms, electronic gearbox

POWER ON ALARMS
I I I N I N R R AR R R RN R RN N R SR NN R RN RSN RENRRNRCURRRRERERTIRIRRNINRILRENRENINNNG

:MarmNo.: Designation :EEEE;E%“ :
'=="::::::::':::============ﬂ=================:===============================:====='================'
| 1 § Battery alarm mains unit | | X }
R e it St ittt b LR |
| ¢ ¥ Overheat ! '
- e e e e e e e e e e ————————— e it 1
| J ¥ PC stop X
- e e e e e e e e e e e e
i 4 1 System of units invalid $
i Attt S |
B i i
I------ e e — :
: 8 ¥ False axis or spindle
e i Eata e -
§ A i $
- . -
16 § V24 parity error
- e e e - 3
{17 § V24 overflow error | }
- - e e e e e - |
: 18 % v24 Stop signal error
- e e e e e e e - ]
' 19 ¥ External eqguipment not ready V24 i i
R B e b e :
& I : i
- B e e e e ————— -
22 ¥ V24 Time monitoring i |
et et R - 1
§ 23 § V24 Character parity error } $
- o e e e e e e e e e e e e ———————— e
i 24 ¥ 24 Irrelevant EIA character i i
§-—-—-————- o e e e e e ——————————————— e
| . i i
- e e e e e e e e B 3
3 28 ¥ V24 Ring memory overflow i |
- it st s - 3
! a9 3 Block too long (max. 254 characters) V24 i i
- g e e e e e e e e - |
| ] i
§-———-———- g e e e e - 3
32 1 V24 Data format error i i
- et -
] 33 ¢ i
o e e - |
$ 34 B Operator error V24 interface | |
- g e e e e e e e e e e e g 1
$ 15 § Siemens reader error V24 § |
- e e e e e e e e e e - |
: T $ $
- e e e e e e e e -
: T |
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RESET ALARMS |

3 ' r :
£ AlarmNod Designation !'EEZ'.‘QEEM !
l::::::::::'=:::=:::::========================:==:::::===========::::::::::::::::::'::::::::::======l
B 1i0x & :
e R e '
§ 134% ¥ pac-Timiter has responded ! i
e = m = o mm e S e e §-—-m-mmm e I
£ 108% § Overflow for gear factor i
- —- o o oo p-——m-mmem e '
t - 11P% § Standstill monitoring §
§--—--m-- oo e e f---mmmm e :
§ 1168 ¥ Contour monitoring i
e R i i
g 120x &% i
- IENEEESEESSE S O i
£ 124x 1§ : {
§--—- - e e e :
B 128 & t |
§----—-m-- - mm oo o e §-----mm-mmmmmee :
$§ 112% § Hardware control loop |
S i it !
£ 136 B Axis fouling :
e PR e '
P 0 ¢ i
e i S '
P 144 § i |
L AR e 1
$§ 148 )
e U e :
g 15 % f
- frm o memmm e oo e o J--mmmmmm e i
§ 1568 § Speed set value too high $ i
§--—-—--- T e |
§ 160 ¥ prift too high i 1
f----- s e '
P 164% § i i
g e f----mmmom- - 1
¢ 168% & Controller enable for traversing axis refused |
R B e et 1
£ 172 1§ !
e RS g---mmmmm oo 1
g 176 % §
- §m e e o f---nmnmm e '
P 180 & i $
S Seseeesest
i 84 3 Stop behind reference cam ' i
S B mmmm e e o e o R :
g 188x 3 § ;
b e o e e :
§ 1% & i $
S it
b 196 ¢ ' :

]
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RESET ALARMS
B R T R AR R R T R R R R R R RSN R R RN RN RN RS R R RN R RERRRRRRRIRRANANRASSRRLISISIRINIIINE

. . R Locking of
Desi1gnation 'ELG—BB?_’

T e

!

|

¢

|

i

|

|

|

!

|

l

i

!

|

i
-

e ssjge M . B AN BN Gk Sl bele sl B e Salle S S WIS PEA I wlle ey N S AN ---“—-—-_-__-_ﬂ—--—-—-—-__*__t-__-_,_—_---_._--_---

_— T el - iy e e Y ey S Pak S S SR S B wiges sl el N B Fonl S S S S dele b e b s e S . e e S - o e s i e el il e g e A T pp—

__—wﬂ-*_“*____--_---_-_#*----—-—-—----*---*-—--_-—-—-—--—__------—----““h_

rm
i
o
I
™M
—s
1
o
-
—
=
O
O
=
-
-
t-+
—
=
L)
Ew
ol
=
+
ol 5
ol
—
(Fy
D
’l_!-
<
L
—
o
{D
e W
"

m
—
o

|
™
-1
1
Q
]
wmard 4
=3
O
o
=

2
c
‘-+
s
-
m
—
.
)
O
-
v
+
o
=
ot
v

L

"o

R Bulle W sl Gl G S N b =l Sk M wem ey e S G S S e g ey Gl RN WS- I TEE. R wifer S T B B S ol S S AN B bl sl . . S e SN B EEE TEE I R o e —

iy
i
I
|
|
|
i
!
]
i
i
|
i
[
i
J
!
o

e N siplr smle SN I N G ST i gl LS RS I B S S B B S s kg e S AN S e ey e i el e w Al TEE BN Wl M S S e el s m ey S ey iy S el B iy syl T S Ry Rl el B - UL B W el e Rl

——-ﬂ_-ﬂ-__.-__“---ﬁ#_ﬂl'ﬁ__ﬂtd-—hh-—-—b—-———-llﬂ--__- —I“—-q—-_-—-———_-—--—--—--—-—ﬂ--—-——

- -
i
]
!
!
}
i
|
§
|
|
{
i
|
I
!
L

? e

|

I

!

|

I

{

{

i

!

]

i

|

|

)

|
e

Rl A e o e G B e PR e higle Jemll e e R P Svar W wlEl RS R wey Gl SUNS SEEN GEEN S —_--—_ﬂH_—-_-—_--.-.-.““ﬁ-——_-‘_l—__---—._--—_“-.ﬂ.—___

_-‘-_‘--—-----‘-##“'---—--——_—“_—__-‘—-_——--—--—.n—.—--.-_._-“--—-“_--_*—-_ | ¥ PR Y.

T AN ) S B R e s e ppi pele SRy S emm T - A - P A sl I A S A sy ales e e e B S R e Sl smmm ae S ke e s e v g e gy e S S P Y S U sl shelh SN L 2 _ K §B K B§ E ¥ '

ﬂﬂ?ﬂ
}
|
|
!
i
|
}
|
|
|
i
|
i
}
|
L

m
r
TP
i
o
T
{D
3
o
r—’-
—
-
.
Qo
i-h
-
™D
I
nial »
-
{-1.
D
1
4-h
)
™y
D
=
O
a2
=
(D
]
T
rl-
D
-
L
e

_ﬁ-—-_--—-*--_—--__-ﬂ__ﬂ—--_-_---— L8 KW R R T SR — L 8 K % & L. B R _ L R N "R P ey e L _ T 3 ¥ B F N ¥ "FOO7

L

!

|

t

I

I

!

i

!

!

i

]

!

|

|

]

|
L

ey N Gl B T AR g T P i T T e e el ‘ﬂ-—ﬁ-—-—--—hﬂﬁ-ﬂ.-—__——-q_-ﬂ——-_-——___-ﬂ-—-l——-——_-.._-----_ - el A N

nid

)

i

|

}

1

|

I

|

)

i

i

|

i

I

)

¥
b

- -
|
]
!
|
i
{
I
l
!
l
i
!
!
|
I
L

e SEEr W kS Sy Sk vier ull pay o wnlh Selly e e i Ml b buln SEEE P e gl s S -—_--“-—_____—ﬂ_._-.-._.h-——--—:--—-_-_*_--_._-__---*_—_

__“_-----_-“._.-_l*-__-—-___*-**---——————-“*-_—---ﬂ--_—-—__-__‘-_ T P A T T S e - s depy- shimie e e i gy

e i e S R B e el s . B F R 3§ B W X "y F 1 L B & F & N K ‘¥ § ‘[T "3 ‘% ‘% | "W " _-“-**-_--—**-*---_-——-—-*‘——-—-——"

““T“
|
|
I
i
i
|
|
|
|
i
|
!
|
|
i

L

-‘ﬂ—--—_—--l-l--—---—_-----*- ﬁ___—----“--_—“--------_--“_--——_“-'_-_—_-—_*-—---““

L b R 8 8 K 3 L R ¥ N CRCT ¥ r S o ol sl DA Y migek el e SEEE --—-_--“ﬂ------*ﬂ*‘-—.---_—-_-“_-_------q L E  § O F T g

-ﬂ_—--—“-—--—_i—--ﬂ-_—_—---—-H#‘..—-ﬂ--_———-p---p_m---__-—ﬂ_‘_-_—-__—-—_-—H“-“_-_

H#ﬂtll-ﬂﬂ-
{
i
|
|
|
|
)
I
{
|
|
i
i
i

]

P I T N R S R R R R L LR T R R R R R R RN R RN AN R R NN RN S0 AR RS0 RRRRERIRNNRA SR 22EYE

12-14 A.06.85

-



12.4

12.4.1

Group

Ready
signals

| Gearing-
specific
signals

Axis-
specific
signals

Summary of interface signals

PC input signals from ELG

Byte address =f% Bit Number
NC1|[NC2(NC3{NC4 7 6 5 4 3 1 0
ELG ElégDH V.24
E64 | E74 | EB4 | E94 READY 2 running |
(4.11.1.2)"| (4.11.1.1) | (4.11.1.2)
ELG
E65 | E75 | E8S | E9S alarm
(4.11.1.4)
Coupling | Gearing Rapid Tooth
ON constant traverse | gap
E66 | E76 | E36 | E96) (4.11.2.2) | computed (4.11.1.5) | reached
(4.11.2.1) (4.11.2.4)
E67 | E77 | E87 | E97
Position reached (4.11.3.3) Actual Position

value reached
EGS | E78 ) EGB | E98 @ @ @ received | (4.11.3.3)

(4.11.2.3)
,____,__._————————-———_—r—___—'—___—_—___—_r_———
£G9 | E79 | EB9 | E99 ® D
— T — — —t = . —

E70 | E80 | E90 |E100 @) @)
-I +— i ¢ 4 4
E71| €81 E31 | E101 © ©),
E72 | E82 | E92 [E102 4) (4)
-+ r £ 4 ] | |
E73 | E83 | E93 (E103
| Ga
T
'
@ = First axis Reference | Traverse | oo
@ = Second axis point instruc- | v®
@ = Third axis reached | tion 8
@, = Fourth axis (4.11.3.2) | (4.11.3.1) o

The ELG may be operated in place of NC2 or NC3 within
the Dual port - RAM. (Allocation by Jumper-setting on
the ELG CPU 6FX1125 - 8AC.)

A.06.85
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12.4.2

PC output signals to ELG

G Byte adress = Bit - number
roup NC1|NC2|NC3|NC4 7 6 5 4 3 2 1 0
*Emer- Opera- Dat
Ready ency tor Reset ata
signals A4 | A74| AB4 | A%4| Ty d?;:b'::"' I |(4'12'1'2) m';.u)-
(4.12.1.9) | (4.12.1.5) |
A65 | A75 | A85 | A95
Feed Overall
modula. | AG6 | A76 | AB6 | A9G *;;‘I"h
tion (4.12.3.1)
: Compute | Gearing | Gearing |Single Semi- Receive |Follow.er-
f?;i'}’iﬂ' gearing | OFF ON ptich automatic | actual | ror moni-
i constant |(4.12.2.3) [ (4.12.2.2) |(4.12.2.6) |centring | value |toringact.
g (4.12.2.) (4.12.2.4) | (4.12.2.5) [(4.12.2.7)
Ready Data
. sto
signals | AB8 | A78 | A88 | A98 (4‘15.1_ "
Axis-
| specific. | AB9| A79| AB9 | A99 © | O () 1) 1)
signals
S S S| - 1
| A70 | A80 | A90 |A100 ©) ) 2 @) @)
T — — — - T l' |
A71| A81| A91]|A101 3 3 3 3 ©
1 | | 1 1 i ] ]
A102 @ @ @ @ @
A73 | A83 | A93
-
D
“”'D First axis Foll A *Decele | :
D - | ollow-up | Axis | Feed Controll
”‘2; '?ﬁ?ﬂ"d axis °P9;“i°“ disable rat.(ref:-) enable e::b:: . E
@ = Third axis 4.12.4.5) | (4.12.4.4) | rence pi.
= Fourth axis ( ) [ ( ) (4.12.4 3 (412.4.2) | (4.12.4.1) ;
12-16  A.06.85 ) ) '"
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12.4.3 Machine control panel signals
from PC to ELG

Bit number

Marker

Rapid tra- Rapld tra-
Mn+2. |verse qh‘- verse

Axis selector switch

Code
A 2

n= 1 for NCI
23 tor NC2
45 for NC3
6/ tor NC4

12.5 Table for data transfer ELG-PC

s i
: SINUMERIK SYSTEM 3 ELG DATA TRANSFER ELG-PC '
GOSN TARTARENTRSSRESE0RTRTISERENNRINTRNENRRANRI0RNAREANEERASRANRANRNEANANENNNNNINNNENEENNANNNEE
: § ADDRESS 8 CODING : l § RELATIVE ADDRESS & VALUE 8 3
i FUNCTION § RANGE i § WRITE | READ & g+ § NOTE |
i : § 543210 3 | 1 1 | 2. & -MSB LSB @ 2
SRREREEE00E0080000000000000000R0RR000RN0NSA00RA0NARERRSRRRNRTERTARRANSIRARER0E0RE0R0C0R00E0RENNSRERNARNRENINNNENE
§ R-PARAMETERS - § 0- 99 8 00100109) & X | X ® 00-99 {f o0 @& +/-99999.993 & . :
" I " I - S I T S— R bommmeee I e il !
§ MACHINE DATA 8 0-4993 8 001010010) & x | X & 00-99 | 00-498 +/-999999999 & 8 i
T - I IR - booannn- e R e e i
8 MACHINEDATABTS  ® 5000-6999 & 01110028) ® x | X & 00-99 150-698 00000001 8 s ¢ & B
B | [ R §-—----- toommnn R  JE— T B-----mmmmmemmeee ’
8 ACTUALVALUE(AXES) & 1- 4 & 001100012) & | x & 01-04 | 00 & +/-99999.999 8§ _
T I I I bommmeee I S IR R :
§ ELG ALARMS 8 0-5999 & 01101127 8 I X 8§ 01-93 | o0 & ———- | } :
| L L LR TR R et 8- §-——---- e R e e R e it _
§ SETTING DATA BITS 8 | X § 00-99 | 50-598 00000001 @ s $ & §
- e S -oeemmemee SR " VR " R :
g SERVICE DATA § 8000-8999 § 001010(10) @ { X 00-99 | 80-89% +/-999993399 @ _
IllllllllmllllllllllllllllllllllllllllllilllllllllllllllllllllllllllllllllllllullllllllllllulllllllllIﬂlllllllllllll
s |
8 $ = »Write« with »coupling ON« not possible . = Position of the decimal point variable i
3 §
: :ﬁ:= not transferrable with FB22 functional module ;= Depending on the input system, the decimal point 8
: of the basic program is at/from 3rd or 4th place :
8 |
. & = Transter by bytes .
1 |
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllillllllllll
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Workpiece axis set
set value (C-axis or
drive axis)

-t
N
[

Workpiece axis actual
act value (C-axis or
drive axis)

—b
NS
I

Cutter set value

O
n
)
rf
{

N20
N25
N30
N35
N40
N45
N50
N55
NoO
N6l
No65

Key

G18 G41 D10 X40

M50
Gl

GO4 F.25
Z60

GO X80

G40
M51
M56
R14
@ O
M55
M30

X90 210

G04 F.25

G004 F.25

R15

3 - 20 R21 R14

to program:

(B~axis or lead N5: R-parameter assignment
axis) R20 = ZO; R21 = Z2:
f%) = Cutter actual value R12 = udz: R13 = UdyF
act (B—axis or lead
axis) R14 = Counter for teeth;
R15 = Constant
S, = Z-axis actual value
(axial motion) N10O: Approach start position
N15: Calculate gearing constants
S = Y-axis actual value (M52)
Y (tangential motion) N16: Single pitch mode selected
(M54)
udz =  Measure of tooth N20: Adjust to depth with hob
angle radius compensation
N25: Gearing ON (M50)
ud = Measure of tangential N30: Cut a tooth gap with
Y compensation motion differential component
N35: Return traverse from workpiece
Z = Number of threads of N40: Return traverse to start
° cutter position, cancel hob radius
compensation
22 = Number of teeth of N45: Gearing OFF (M51)
workpiece N50: Displacement of C-axis by
one tooth pitch (M56)
= Tooth pitch angle N55: Update counter for number
° of teeth
- = Lead angle of cutter N6O: Interrogate whether all
teeth finished
m, = Standard module If no: Go to N20
If yes: Continue with N65
NOO = Number of pulses per to end
cutter revolution N61: Single pitch mode cancelled
(MD396*) (M55)
N65: End of program
N =  Number of pulses per
02 , : . — —
drive axis revolution !
(MD396*) PN
f{ fﬁ‘\
|\ r«l‘ -
13.2 Example of an NC program for ‘oL X
single pitch with helical
teeth . "
. . . . N\,
$100 (Single pitch with helical N
teeth) ~. |
N5 R20 O R21 10 R12 8.18511 N
R13 0 R14 0 R15 1 T ©
N10 GO G90 X90 Z10 S500 MO3 F.5 G95 oo J <
N15 M52 GO4 F.25 _— 100 80 60 40 g
N16 M54 X : |
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13.3

Pick-uE matching for various

resolutions

Calculation of max. achievable reso-
lution

The limit values for maximum speeds
at given resolution are determined by
the input frequency of the actual
value recording system or the highest
possible pick-up frequency.

The input frequency of the actual
value recording system is 500 kHz per
pick-up track for the measurement
circulit modules currently used.

After introduction of a newly deve-
loped module (planned for 9/85), a

maximum input frequency of 800 kHz

per track will be possible,

The data refer to the input frequency
before quadruple hardware interpreta-
tion.

The following formulae apply for the
resolution:

360
e ——————————————————— O
A 4 ., I . k._ (%) (1)
a
= — *
where I . kﬁ N02 MD396 (2)
fmax
oY where I = — (3)
plck-upmaX
360 . nmax
A= T T k. (4)
max i
fl ick-u
where kﬁ=EP-——E (5)
axis

Key to symbols:

A Resolution of the measure-

ment system in degrees
(= measurement system unit)

I: Pulses per revolution of
incremental shaft encoder
(= number of lines)

Maximum permissible frequency
of pick-up pulses, depending
on limit frequency of pick-

Mmax

n i ck-1 : Max. permissible speed of
P Pmax incrgTental shaft encoder
(sec )
kﬁ: Transmission ratio of measure-
ment gearing between incremen-
tal shaft encoder and axis
n . : Incremental shaft encoder
pick~-up
speed
n__, : Axis speed
axis
N02: Number of pulses per drive
axils revolution
Example for selection of an
incremental shaft encoder:
Required resolution for drive axis:
A= 0.0005 ¢
Max. speed of axis:
n = 150 rpm
axils
max
k. = 10
1
This gives the number of lines per
axis revolution as follows:
N = .
02 = 1 - XK;
360 1l
= =2 - 3= 90 . 2000 = 180,000
N
I =*—9£ = 18,000
k.
(6]
n . = k. .n__., = 1500 rpm
pick-up U axis
orY
Il —
pick-up 25 Ips
f =i_n_ —
max pick—-up

= 18,000 ., 25 rps =
= 450 kHz
The scanning frequency of the incre-

mental shaft encoder must thus be
higher than 450 kHz.

€.g. Pick-up type: ROD 260
(Scanning frequency

1 MHz) -
Number of lines 18,000

Uup Oor measurement circuit
module)

13-2 A.06.85



The matching of the incremental shaft
encoder to an appropriate resolution
is explained below for three types of

pick-up.

'

a) Pick-up type: ROD 426 with scanning
frequency max. 300 kHz

(special model!);

input frequency of
measurement circulit

module: 500 kHz
v ! ! T ” 1 :
'Resclution !Number of ! Max. speed ! Measurement ! Number of !
! llines per ! of hcb or ! gearing trans- ! pick-up !
! lrevolution I C-axis ! mission ratio i lines !
! lof hob or ! ! ! {(standard !
! IC-axis ! ! I values) !
! A ! (Machine 'n ., n n ., ! !
! [°] tdatum MD396%*)! " max ! aX18 ax ,plckwup! t
! ! I .k ' [rpm’ 1= 1/k. 1 I !
; 1 & ! P ! s 1 1
! ! ! ;o 1 !
! 0.01 ! 9,000 ! 2000 ! 1:5/1:2.5 ! 1800/3600 !
! 0,005 ! 18,000 ! 1000 ! 1:10/1:5 ! 1800/360C !
! 00,0025 ! 36,000 ! 500 1 1:20/1:10 1 1800/3600 !
! | ! ! ! !
T ) : ) 1 !
t 0.002 | 45,000 ! 400 1 1:12,5/1:9 ! 3600/5000 !
1 0.001 ! 90,000 ! 200 ! 1:25/1:18 ! 3600/5000 !
t 0.0005 { 180,000 ! 100 t 1:50/1:36 ! 3600/5000 !
! 0.00025 ! 360,000 ! 50 r 1:;100/1:72 ! 3600/5000 !
! ! ! ! ! !
! ! - ! ! ! !
' 0.0002 ! 450,000 ! 40 ! 1:920 ! 5000 !
1 0.0001 ! ap0, 000 | 20 ! 1:180 ! 5000 !
1 0.00005 t 1,800,000 ! 10 ! 1:360 ! 5000 1
! ! ! ! ! !

il

c) Pick-up type:

ROD 260 with scanning
frequency 1 MHz for
measurement circuit
module input frequency
of 800 kHz
(Second development
phase, approx. 9/85)

!

-

. | I

Resolution !'Number of I Max. speed ! Measurement | Number of !
! !lines per ! of hob or ! gearing trans- ! pick=-up !
! | revolution 1 C-axis ! mission ratio ! lines !
! lof hob or ! ! ! {standard !
! 1C~axis ! ! ! values) !
! A I {(Machine l n In tn ., ! !
1 [°] ldatum MD396*)1 FiSpax 1 XiSp . Plck-up, '
! 1 I . k. ! [rpm! 1= 1/k. ! I !
! ' “ ! d z & 1 !
T ! : Ty ! !
! 0,01 ! %,000 15333,3(500) ! 1:1 ! 9,000 !
! 0,005 ! 18,000 12666.7 (2500) ! 1:1 ! 18,000 !
! 0.0025 ! 36,000 11333.3(1250)! 1:2 ! 18,000 !
! ! ! ! ! !
! T ) Tt ! !
! 0,002 ! 45,000 11066, 7(1000)! 1:2.5 ! 18,000 !
! 0,001 ! 90,000 ! 533,3(500} ! 1:5 ! 18,000 !
! 0.0005 ! 180,000 ! 266.7(250) ! 1:10 ! 18,000 1
I 0,00025% ! 360,000 1 133,3(125) 1 1:20 ! 18,000 !
! ! ! ! L !
! ! ! ! ! 1
! 0.0002 ! 450, 000 1 106.7(105) ! 1:25 ! 18,000 !
I 0.0001 ! 900,000 ! S$3.3(50) 1! 1:50 ! 18,000 1!
I 0,00005 ! 1,800,000 1 26.7{(25) ! 1:100 ! 18,000 !
| I | 1 | 1

b) Pick-up type: ROD 260 with scanning
frequency 1 MHz for
measurement circuit

{

module input frequency

of 500 kHz

!

! Number of

! ! ! 1
IResolution !Number of | Max. speed ! Measurement !
! !lines per 1 of hob or ! gearing trans—- ! pick-up !
! lrevolution | C-axis | mission ratio ! lines 1
! lof hob or ! ! ! {(standard !
! IC~axis ! | ! values) !
! A t {(Machine 'n in . n | ]
! [e] tdatum MD396*} ! axlsmax ! axlsmax plck—up1 ]
! 1 I . k. 1 [rpm] 1= 1/k ! I !
- ! ) o ! o ! 1
: ! r 1 ! !
! 0,01 ! 9,000 13333.3(3000)! 1:1 ! 9,000 |
! 0,005 ! 18,000 [1666.7{(1500} ! 1:1 ! 18,000 !
! 0.0025 ! 36,000 t 833.3(800) ! 1:2 ! 18,000 !
! ! ! I 1 1
T 1 ! ! ! !
! 0.002 ! 45,000 1 666,7(650) | 1:2.5 ! 18,000 !
! 0.001 ! 90,000 ' 333.3(300} ! 1:5 ! 18,000 !
I 0.0005 ! 180,000 t 166.7(150) ! 1:10 ! 18,000 !
! 0.00025 ! 360,000 1 83.3(80) ! 1:20 ! 18,000 !
! ! ! ! ! !
! DK ! ] ! 1
! 0,0002 ! 450,000 | @6,.7(65) ! 1:25 ! 18,000 !
! 0.0001 ! 900,000 I 33.3(30) ! 1:50 ! 18,000 !
' 0.00005 1 1,800,000 ! 16.7(1%)} ! 1:100 ! 18,000 !
! ! ! l ] !
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