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Multi-Block Retrace and Return to Contour Introduction 1-1

1 Introduction

The 'Return to contour' and ‘Multi-block retrace’ functions automate the
approach to the contour after an interruption of the program.

Following an interruption of the program after which the operator has
moved the tool from the contour by jogging manually (in order to check
the insert of the tool, for example), ‘multi-block retrace’ permits the
interruption point to be approached from which the axes were retracted.
The ‘return to contour’ function permits the block starting point to be

approached.
X
Initial position
z
Permissable motion™\ 3 Permissable motion
range for return to ; /i range for multi-block
contour : ‘ retrace

End position

Start position Interruption position

Figure 1-1: Multi-block retrace and return to contour shown at the example of an
interrupted turning process

Both functions are available in manual and in automatic mode.

Manual mode  In manual mode, the controller adjusts the path difference of the axes
between the target position and the actual position in the same sequence
in which the operator presses the jog keys.

Automatic mode  In automatic mode, the controller employs a defined sequence to move
the axes to their target position (even simultaneously, if necessary).
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Multi-Block Retrace and Return to Contour Input Sequence 2-1

2 Input Sequence

2.1 Initial Situation for Multi-Block Retrace and Return to
Contour

The operator has:

* interrupted the program sequence in ‘automatic mode’, ‘semi-automatic
mode’ or ‘program execution in manual mode’,

* jogged the axes away from the contour,
¢ not yet performed a Control-Reset.

Note: The NC ignores the request in any other situation in which the
operator activates the ‘multi-block retrace’ or ‘return to contour’
function.

Thus, the functions cannot be used from a reset state (after
power-on, after the end of the program, or after Control-Reset)
or when the tool has not yet left the contour.

2.2 Multi-Block Retrace and Return to Contour in Manual

18—23—-38 Vorbelegung HTC Adresse 8 i S4am
@ Command Endpoint DT -
K o 191.788 191.788 B.ov8 I I'_
E g
z 14.116 14. 115 8. 608
*C
M key
gear Aotual Command Overr. ~ ‘multi-block retrace’
M key
F Immsminl @.8 8.8 12685 ~ ‘return to contour’
ot . pragr.: [A]l BB cycles M EEEE
Tool no. TE E1 s=lect . tool TE
M function M38
G code 51 G1IF G648 553/08 G515 598 594 G857 G671 G43
GEZ 558 G477 B3 &7 20 &2 6B 5365
Diag. Zoom HC— Tool Of f=a=t HC— List
Display IHAOTUT Program Adminis._ Data Data Overview
= |z £3) 2] = E2] 2] ) &

Figure 2-1: Example: Invocation of the multi-block retrace or return to contour
function in manual mode using the M keys
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18—23-58 Vorbelegung HTC Adresse 8 3: S4am
i MASTER M key
I ~ ‘adjust spindle 1’
REPQS
@Hﬂj Command Endpoint DTG M key
~ ‘adjust spindle 2’
K @ 191.780 191.760 0.0000 | e M ey
XY ~ 'abort
multi-block retrace'
4 14.116 14. 115 0.0
*C
gear Actual Command Overr.
F [mmsminl a.6 a.6 1264 [ i
aot.prgr. ;o [A] B@ cycles MEAEEE
Tool no. T E1 selsct  tool TE n-"
M function M3
G code F1 G17 548 33708 G135 599 &34 GIF 671 G432
GEZ GHE 547 B3 GF 530 G2 &8 5365
Diag. Zoom HC- Tool Of foet HC- List
Displaw IH-0TT Frogram Admini=. Data Data Overview
= = = == ) G = b

Operational sequence

Figure 2-2: REPOS screen for multi-block retrace and return to contour

O

1) Select manual mode

Press the MANUAL M key if manual mode has not yet been
activated.

2) Select multi-block retrace or return to contour

O

Press the related key or M key to select multi-block retrace or return
to contour.
For each feed axis, the REPOS screen (see above) contains

the end value,

the command value, and

the remaining distance to go:

Dist. t0 9O muti-block retrace = iNterruption position - actual position
Dist. t0 9O retumto contour = DlOCK start position - actual position.

For spindles, the REPOS screen(y shows the actual value, the
command value, the override, and the actual and command M
function.

In addition, the screen shows the programmed and the actual F
value (actual and command value), the feed override, the current
program, the current T number and the current M and G
commands.

The operator must adjust axes and spindles for which the REPOS
screen shows an adjust mark © * at the right-hand screen margin.
The REPOS screen also displays the adjustment state of the tool
magazine axis. If the tool magazine axis has not been adjusted, an
adjustment mark will be displayed behind the T word at the right-hand
window margin.

3) Press machine control and/or axis jog keys

g

Use the related axis jog keys to move the tool magazine axis to its
previous state if an adjustment mark on the REPOS screen tells you
to do so.

Spindles for which the REPOS screen shows the adjustment mark
require the 'spindle adjustment' M key to be used for bringing them to
the state they had before the interruption.

Any interrupted auxiliary functions (such as coolant) must be
switched back on.

E Indramat
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Multi-Block Retrace and Return to Contour Input Sequence 2-3

0 Feed axes for which the REPOS screen shows an adjustment mark
must be adjusted using the axis jog keys.

4) Continue machining

O Press the AUTO or SEMI-AUTO M key and select the required
program mode.

O Press the start key to continue machining.

2.3 Multi-Block Retrace and Return to Contour in Program

Mode

1) Select multi-block retrace or return to contour

O Press the ‘multi-block retrace’ or ‘return to contour’ M key and
select the required function in manual mode. The displayed
REPOS screen corresponds to the screen of multi-block retrace or
return to contour in manual mode (see above).

2) Select AUTO or SEMI-AUTO mode
O Press the AUTO or SEMI-AUTO key.
3) Press the start key

O Press the start key
Multi-block retrace or return to contour is started.
Next, the NC adjusts the axes and spindles in a sequence that can
be specified.

Note: In a (REPOS) subroutine, the machine manufacturer can
specify the sequence in which the NC adjusts the axes and
spindles and outputs the auxiliary functions. In that subroutine,
the machine manufacturer can store any logic, thus ensuring
safe multi-block retrace and/or return to the contour, even in
an exceptional situation (and in complex machine systems).

The NC continues program execution without interruption (or a new
start) as soon as all spindles and axes have been adjusted and the
REPOS subroutine has been executed.

2.4 Recommendations for Multi-Block Retrace and Return

The operator should activate multi-block retrace or return to contour in
manual mode and should jog the axes towards the contour until a collision
is no longer possible. Next, the operator should switch over to the
program mode that was last active and press the start key in that mode to
continue multi-block retrace or return to contour.

Note: In automatic mode (if single-block mode has not been
selected), the NC continues program execution after multi-
block retrace or return to contour without any interruption (or
without a new start). Thus, an early transition to automatic
mode can avoid relief cutting of the tool and, consequently,
relief cutting marks on the workpiece.

DOK-MTC200-RUCKPOS*V18-ANW1-EN-P H Indramat



2-4 Input Sequence

Multi-Block Retrace and Return to Contour

2.5 Permissible Operator Inputs Prior to Multi-Block Retrace
or Return to Contour

Modifying the axis states

Modifying zero offsets

In jog mode, the operator may perform nearly any movement of the feed
axes, tool memory axes and spindles (in order to move the tool away from
the workpiece, for example).

The operator can edit the active zero offset and thus move or rotate the
workpiece coordinate system and, consequently, the workpiece contour.

Note: Editing the zero point offset data during program interruption
moves and rotates the programmed contour and, in addition,
the interruption point and the block start point.

Modifying tool and D corrections

Any modification of the tool correction values (including the D corrections)
during a program interruption causes the tool carrier to be shifted.

Modifying tool and D corrections during a program interruption and
continuing machining (without any further operator inputs) at the beginning
of the block or at the interruption points proves particularly advantageous if
a tool must be replaced due to wear or breakage.

Furthermore, a measuring step may be performed at any point. In this
process, the operator interrupts program execution during a motion block,
jogs the axes away from the contour, determines the actual dimension of
the created geometry, and enters the difference to the command value in
the geometry or wear data of the active tool. Next, machining is continued
with the multi-block retrace or return to contour function.

Activating or de-activating auxiliary functions

During a program interruption, auxiliary functions (such as coolant) may
be activated/de-activated via the M keys of the PC or BTM.

Note: If the auxiliary functions that were active before the interruption
shall be active at the beginning of the multi-block retrace or
return to contour function, the machine manufacturer should
save in the SPS the states of all relevant auxiliary functions
upon the first jog movement, and automatically update them
when the functions are invoked.

H Indramat
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Manual Mode 3-1

3 Manual Mode

3.1 General

3.2 Feed Axes

3.3 Spindles

During multi-block retrace and during return to contour, the operator may
choose the sequence in which he or she uses the jog keys for restoring
the states and axis positions that existed before the interruption.

During multi-block retrace and return to contour in manual mode, like in jog
mode, up to nine feed axes and three spindles may simultaneously be
caused to assume the states they had before the interruption.

In the jog operation, the NC moves the feed axes according to the
selected jog mode (PxxCJOGMn). In contrast to jog mode, the NC
prevents the target position from being overtraveled during multi-block
retrace or return to contour.

Within the permissible motion range (between target position and initial
position, see Fig. 1-1), the operator may move the feed axes in the opposite
direction (to avoid an obstacle, for example). Like in jogging, the feed axes
may be moved in any sequence.

Note: With endlessly rotating rotary axes, the target position may be
overtraveled. The wuser interface clears the associated
adjustment mark as soon as the target position is reached.
The user interface sets the adjustment mark when the target
position is overtraveled.

A positive edge of the associated interface signal permits the state before
the interruption to be restored:

State before
interruption Signal to be
(command M Mode actuated
function)
MO3 Sxxx Speed control AxxCM3 or AxxCM4
MO04 Sxxx Speed control AxxCM4 or AxxCM3
MO05 Speed control AxxCM5
M19 Sxxx Position specification AxxCM19
Note: In order to be able to adjust the spindles, the 'spindle adjustment

function’ should be assigned to the M keys for each spindle on
the user interface, and be integrated in the existing SPS
program using the associated intermediate flags.

With main spindles with rotary axis capability, the user may
employ the jog keys for approaching the rotary axis position that
existed before the interruption.

DOK-MTC200-RUCKPOS*V18-ANW1-EN-P
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3-2 Manual Mode

Multi-Block Retrace and Return to Contour

3.4 Tool Magazine Axes

During multi-block retrace or return to contour, the NC moves NC- or
SPS-controlled tool magazine axes (including combined spindle/turret
axes) like in jog mode when the jog keys ‘PxxCMGPOS' or
‘PxxCMGNEG'’ interface signals) are pressed.

Note: With endlessly rotating NC- or SPS-controlled tool magazine
axes, the target position may be overtraveled. The user
interface clears the associated adjustment mark as soon as
the target position is reached. The user interface sets the
adjustment mark when the target position is overtraveled.

H Indramat
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Multi-Block Retrace and Return to Contour Program Modes 4-1

4 Program Modes

4.1 REPOS Subroutine

The REPOS subroutine enables the machine manufacturer to adjust the
approach strategy for multi-block retrace or return to contour to the
circumstances and states at the machine.

All NC commands are permitted within the REPOS subroutine (like in the
homing program). Besides the NC commands that are used for creating
the original axis states (G77), the user may program logic commands, in
particular, and, for example, activate or deactivate auxiliary commands
that must always be active or inactive during processing (e.g. 'coolant
ON).

The jump label ‘REPOS’ must be programmed at the beginning of a
subroutine, and ‘RTS’ must be programmed at the end. The RTS
command is necessary for the NC to retain its existing states and not to
reset, and to continue program execution without interruption.

Reverse vectors may be programmed within the REPOS subroutine (like
in an advance program). If a reverse occurs during multi-block retrace or
return to contour, the NC jumps to the valid jump label and continues
execution there before it jumps to the *.HOME’ label.

The user may store the REPOS subroutine in the current NC program, in
the 99 program, or in the cycle memory.

4.2 NC Command ‘Return to Contour/Multi-Block Retrace’

Basics

Feed axes

G77 causes the NC to restore the state that is required for program entry
for the programmed axes. G77 is a non-modal function. The syntax is
identical to the one of the homing function (G74).

Each G77 block in which a feed axis is programmed must contain an F
value. If this is not true, the NC interrupts the execution at the beginning
of the block and generates an error message.

With G77, the NC employs an interpolation that is similar to GOO for
adjusting the distance to go that exists between the target position and the
actual position.

During an active G77 block, the NC retains all technology-relevant
functions, in particular the G codes. However, it does not take into
account neither the G codes that concern the interpolation not the tool
radius path correction(as it does in jog mode).

DOK-MTC200-RUCKPOS*V18-ANW1-EN-P H Indramat
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Multi-Block Retrace and Return to Contour

Spindles

Tool magazine axis

‘G77Sj0 (j=", 1,2, ‘3) causes the NC to restore the speed last active
for spindle ‘J', or to approach the specified target position.

To approach the target position, the NC or the digital drive employs the
positioning speed that has been stored for spindle positioning in the axis
parameters or drive parameters, respectively. An additional F or S value
is not required for specifying the positioning velocity.

Note: With spindles with rotary axis capability or spindles with
associated rotary axis, the ‘'spindle and rotary axis mode'
saves in the machine data of page 61 'block search and
REPOS' in the event of a program interruption. Since the 'G77
Sj 0' command causes the program to be interrupted and an
error message to be issued if 'spindle mode' was active before
the interruption, this information must be interpreted in the
REPOS subroutine. Accordingly, ‘G77 CO’ causes an error
message to be issued if 'rotary axis mode' was active before
the interruption.

MTP must be used to adjust NC- and SPS-controlled tool magazine axes
(including combined spindle/turret axes) in the REPOS subroutine. When
MTP is invoked, the NC moves to the location that was last moved to
before the interruption (using MTP, MMP, MRF, MHP, MFP, and MOP).
The velocity need not be specified in this process.

Like in program mode, the tool magazine axis may move asynchronously
to the other axes. Using MRY, the machine manufacturer may
synchronize the asynchronous movement of the tool magazine and the
movement of the other axes.

H Indramat
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Multi-Block Retrace and Return to Contour Boundary Conditions 5-1

5

5.1

5.2

5.3

Boundary Conditions

Couplings and Non-Modal Functions

Axis Transfer

The NC activates the couplings and non-modal functions that were de-
activated during jog operation only when program execution is continued.
Couplings and non-modal functions remain de-activated during multi-
block retrace and/or return to contour in manual mode or in the program
modes.

An axis that is in a process different than the master process when the
first jogging is performed, remains in that process during multi-block
retrace or return to contour if the 'Manual Axis Jogging Causes Reset’
parameter has been set to ‘No'.

It must be noted during multi-block retrace or return to contour that only
axes can be adjusted that are inside the process.

Transformation Function

In the process of multi-block retrace or return to contour, the NC moves
the axes that participate in the transformation (usually 'X' and 'C') in a
cartesian way (like in jog operation) when the user moves the axes
concerned.

In the REPOS subroutine, the target position must be programmed on the
basis of the axis designations of the fictitious cartesian axes when the
transformation function is active.

DOK-MTC200-RUCKPOS*V18-ANW1-EN-P H Indramat
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Multi-Block Retrace and Return to Contour Machine Parameters 6-1

6 Machine Parameters

6.1 Adjustment Window for Multi-Block Retrace and Return
to Contour

Designation Adjustment window for multi-block retrace and return to contour
Type  Axis parameters for:
» digital and analog linear axes,
« digital and analog rotary axes, and
 digital main spindles with rotary axis capability.

Adjustment window

HE X
Actual _/ \
position Target position = interruption point or block start point
(OTarget position - actual positionJ< Adjustment window

Figure 6-1: Adjustment window

Purpose  Using the adjustment windows, the machine manufacturer can define for
each feed axis (axis meaning ‘X’, 'Y’, ‘Z', ‘U’, ‘'V', 'W’, ‘A", ‘B’, ‘C’) when the
axis is to be considered adjusted in multi-block retrace or return to
contour.

A value of '0' defines that the related axis will not be taken into
consideration in multi-block retrace or return to contour. Any other value
will cause the NC to monitor the difference between target position and
actual position during the process of multi-block retrace or return to
contour.

Valuerange  0,0001 - 200000 [mm]

Default value 0,02 [mm]

Notes:
« Spindles must always be adjusted.

« With NC-controlled tool magazine axes, the NC interprets the process-
related 'Re-position Tool Storage Axis' parameter, not this parameter.

« When the transformation function is active, the NC employs the
adjustment window of the axis with axis meaning 'X' for the fictitious
axes.

« The multi-block retrace and return to contour functions can only be used
expediently if the machine manufacturer has set the "Manual Axis
Jogging Causes Reset' and Reference Required' parameters to ‘No'.

DOK-MTC200-RUCKPOS*V18-ANW1-EN-P H Indramat
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Multi-Block Retrace and Return to Contour

6.2 Multi-Block Retrace of Tool Magazine Axis

Designation

Type
Purpose

Value range
Default value

Multi-block retrace of tool magazine axis
Process parameter

Using this parameter, the machine manufacturer can define for NC- and
SPS-controlled tool magazine axes whether or not the axis must be
adjusted during multi-block retrace or return to contour. Entering ‘ves’
causes the NC to take the tool magazine into account when the group
signal 'State before interruption restored' is generated.

Yes / No
No

H Indramat
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7 Machine Data

7.1

Designation
Page No.

From version onward

Machine Data Page ‘Block Search and REPOS’

Block search and REPOS
60
18Vv00

Purpose  The ‘block search and REPOS’ page defines the spindle mode.
Explanation For each process, the ‘block search and REPOS’ page has the following
structure:
HMachine
Oct 22,98
PAGE-MNo.:868 Block preparation and REPOS
Process @8
Hr. Title
Rot. axis mode for spindle 1 a
Rot. axis mode for spindle 2 a
Rot. axis mode for spindle 3 a
Transformation selection %]
T-no. of tool to use a
T-no. tool in spindle 8
T-no. tool in spindle a
T-no. tool in S a
T-no. tool in tool spindle a
il Modify 4 MProcess o APAGE_Dat # PAGE q To
abzolut Selection CNC Select MainMenu
GCTRL>or<ALT >=Additional Functions <F?>0r<{HELP>=Help.<{F18>o0r<{MENU>=Main Menu
Figure 7-1: Data elements per process of the ‘block search and REPOS’ page
The following table shows the value ranges, default values, and updating time
of the data in the 'block search and REPOS’ page.
Data element Value range Default Updating time
value
Rotary axis mode for | 0: Spindle mode must be 0 upon program stop and at the end of
spindle1/2/3 established the block search when the target block
for the 1st/2nd/3rd is reached.
spindle
of the process.
1: Rotary mode must be
established
for the 1st/2nd/3rd spindle
of the process
Transformation 30: Transformation need 0 at the end of the block search when
selection not be selected the target block is reached.
31: G31 must be selected
32: G32 must be selected
T No. of the tool in 0 through 9999999 0 at the end of the block search when
tool spindle 1/2/3/ the target block is reached.
4

Note: The states of the physically existing spindles that are defined in the
‘rotary axis mode for spindle 1 / 2 / 3’ data elements of the ’block
search and REPOS' page must be established within the ‘. REPOS’

subroutine.

The transformation for facing (G31) or lateral cylinder surface
machining (G32) must be selected within the 'ADJUST" subroutine
according to the 'transformation selection' machine data element of
the 'block search and REPOS' page.
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If there is at least one tool spindle within the related process, these
tool spindles must, within the . ADJUST’ subroutine, be equipped with
the tools that are specified in the T no. of tool spindle 1 /2 /3 / 4’ of
the block search and REPOS' page.

H Indramat
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Multi-Block Retrace and Return to Contour Interface Signals 8-1

8 Interface Signals

8.1 Control Signals ‘Multi-Block Retrace ON’ and ‘Return to

Contour ON’

Designation

Purpose

Interpretation

Meaning

Recommendation

PxxCREPOS  (REPOSitioning)
PXxxCRESTA  (RESTA)

The SPS sets the ‘multi-block retrace’ control signal to activate multi-block
retrace, and the ‘return to contour’ control signal to activate return to
contour.

The NC only interprets the control signals.

« if the operator has interrupted the execution in the program modes
‘automatic mode', 'semi-automatic mode' or ‘program execution in
manual mode’;

« if the operator has left the contour through axis jogging in 'manual
mode'; and

« if a Control-Reset has not yet been performed, or at the end of the block
search if the related computer run has successfully been performed.

The NC ignores the interface signal in any other situation.

PxxCREPOS=0: Don't activate multi-block retrace
PxxCREPOS=1: Perform multi-block retrace
PxxCRESTA=0: Don't activate return to contour
PxxCRESTA=1: Perform return to contour
Notes:

* In manual mode, the NC aborts multi-block retrace or return to contour
after the currently pending movement has been terminated as soon as
the SPS resets the ‘multi-block retrace ON’ or 'return to contour ON'
control signal. From this moment, the NC moves the axes in jog
mode. The target point may then be overtraveled.

* In the program modes it must be ensured that the SPS does not
remove the 'multi-block retrace ON’ or 'return to contour ON' control
signal prematurely during the execution of the REPOS subroutine. The
execution of a 'G77' command during inactive multi-block retrace or
return to contour would lead to a program interruption and an error
message.

After multi-block retrace or return to contour (including the related screen)
has been switched on, the SPS should always maintain the 'multi-block
retrace' or 'return to contour' control signals, respectively, until the NC
cancels the 'multi-block retrace / return to contour possible’ interface
signal or the operator aborts the multi-block retrace or return to contour
function.
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Multi-Block Retrace and Return to Contour

8.2 Status Signal ‘Multi-Block Retrace/Return to Contour
Possible’

Designation
Purpose

Interpretation

Meaning

PxxSREPOS (REPOSitioning or restart possible)

The interface signal indicates to the SPS that multi-block retrace or return
to contour is possible.

The NC sets the ‘multi-block retrace/return to contour possible’ status
signal upon each program interruption and after each block search. It only
resets the status signal when program execution is continued or the
program is aborted by a Control-Reset.

PxxSREPOS=0: Multi-block retrace/return to contour is not possible
PxxSREPOS=1: Multi-block retrace/return to contour is possible

8.3 Status Signal ‘State Before Interruption Restored’

Designation
Purpose

Interpretation

Meaning

PxxSCREST (Conditions RESTored)

The NC sets the ‘State before interruption restored’ status signal to inform
the SPS that all axes that are relevant to multi-block retrace or return to
contour have assumed the states they had before the interruption.

The NC considers the following elements as relevant axes whose states
must be restored during multi-block retrace or return to contour:

¢ any spindle including main spindles with rotary axis capability, and
combined spindle/turret axes (if they must be in spindle mode for the
program entry);

« any feed axis (axis meaning ‘X', 'Y’, ‘'Z', ‘U’, V', ‘'W’, ‘A’, ‘B, ‘C’) including
main spindles with rotary axis capability (if they must be in spindle mode
for the program entry), whose axis parameter ‘adjustment window for
multi-block retrace and return to contour’ is different than ‘0’

« NC- or SPS-controlled tool magazine axes if their 'Re-position Tool
Storage Axis' process parameter has been set to ‘Yes’.

Using the group signal ‘State before interruption restored’, for example,
enables the machine manufacturer to ensure that all relevant axes are
adjusted in manual mode.

The NC only updates the status signal during multi-block retrace or return to
contour, if the related control signals ‘multi-block retrace’ or ‘return to
contour’ have been set.

PxxSCREST=0: The state before interruption has not yet been restored.
PxxSCREST=1: The state before interruption has been restored for all
relevant axes.

Notes:

e The NC updates axes that have not or only incompletely been
adjusted only during the further execution of the program when new
command values are specified for the axes concerned.

« The NC resets this status signal when the SPS cancels the ‘multi-
block retrace ON’ or ‘return to contour ON’ control signal or when the
operator removes an axis from the contour afterwards.

H Indramat
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8.4 Interaction of the interface signals

Multi-block retrace to contour possible (PxxS.REPOS)

Multi-block retracei/return ;to contour ON (PX*C.REE’OS | PxxC.RESTA) and display REPOS screen

State before interrjuption ﬁestored (PxxS.CREST)

o

Interrupt programor block Activate multi-block Axes Program start or reset
search (successful retrace/return to contour adjusted

computer run) terminated

Figure 8-1: Interaction of the control signals for multi-block retrace and return to
contour

The NC sets the ‘multi-block retrace/return to contour possible’ interface
signal upon each program interruption and at the end of the block search
if the associated computer run could successfully be performed.

After jogging has been terminated, the operator presses the M keys to
invoke the ‘multi-block retrace’ or 'return to contour' function. This causes
the SPS to set the ‘multi-block retrace ON’ or 'return to contour ON'
control signals. Upon block search, in contrast, the SPS activates the
‘multi-block retrace’ function automatically after the computer run could
successfully be performed and the NC sets the ‘multi-block retrace/return
to contour possible’ interface signal.

As soon as the operator has adjusted all axes, the NC reports this by
setting the 'state before interruption restored' interface signal. The NC
resets this signal when the SPS cancels the ‘multi-block retrace ON’ or
'return to contour ON' control signal or the user removes an axis from the
contour afterwards.

The NC resets the ‘multi-block retrace/return to contour possible’ signal
as soon as it continues program execution or when the SPS initiates a
Control-Reset.

Note: In the program modes it must be ensured that the SPS does
not remove the 'multi-block retrace’ or ‘return to contour'
control signal prematurely during the execution of the REPOS
subroutine. The SPS should terminate the 'multi-block retrace’
or 'return to contour' function only if the ‘PxxXSREPOS’ status
signal is no longer applied.
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Example 9-1

9 Example

For a lathe with the axes ‘S1/C’ (main spindle with rotary axis capability),
‘S2’ (tool spindle), X' and ‘Z', and an SPS-controlled tool turret, the
functions ‘multi-block retrace’ and ‘return to contour’ must implemented.
The tool spindle is a speed-controlled spindle that cannot be positioned.

9.1 Configuring M Keys

Invocation of the ‘multi-block
retrace’ or 'return to contour’

function

Both functions must be invoked in manual mode via an M key (in the
example: level 03). This requires the necessary symbols and texts to be
assigned to the corresponding M keys and to enter the auxiliary flags
(‘'mREPOS’ and ‘mRESTA’ in the example) in the lines that are allocated to
the M keys. Besides the auxiliary flags, the next level, the function number
55 (REPOS function), and the name of the submode must be entered there
(see also 'Configuring the Graphical User Interface’ Configuration
Instructions).

The same next level can be entered for both functions if the same
functions shall be available to the user during multi-block retrace and
return to contour.

Invocation of the functions
'spindle adjustment’ and 'abort'

Fg & .
g ¥| Level 03 SPS program name: H18_82 “ ",Q’,,,
i Hame for
! ot . Bub—Operating
MSE._HOME ML_HOME ML_HOME 3 @@ Ref -
MSK_JGRON  ML_JGKOH ML_JGROH 3 @@ Setup i
MSE_STEP MSE_STEP MLG_STEP 4 88 Jog i
SOFTEEY_4 SOFTEEY_4 3 5 i
~ M key
SOFTKEY_5S SOFTEEY_S 3 6 o ,
multi-block retrace
‘ ~ M key
mREPOS mREFOS .REPOS 9 55 ‘return to contour’
mRESTA mRESTA .RESTA 9 55
SOFTEEY_8 SOFTEEY_8 T ;
Al |
-il LI Hodify
x| _‘ | [Faentis || Name Action
Lpewl Cavalog Rews Catalog —
e ||z g3 E7) |
Figure 9-1: Entering the M keys ‘multi-block retrace’ and ‘return to contour’ in the
flag table

For each existing spindle, the related spindle adjustment function, an
abortion function, and, if necessary, additional functions (such as 'coolant
ON’) must be assigned to the selected next level (in the example: level 09
- see figure below). This requires the associated symbols and texts to be
stored for the M keys concerned, and the required data to be entered in
the lines of the flag table that are allocated to the M keys.
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|| 1 ah‘;}_
ESP1JADGLY mOP1_ADGL  mSP1_ADGL @9 | 05 ‘ - Mkey
: ‘adjust spindle 1’
: < Mkey
mSPZ_ABGL. mSF2 ABGL. mSP2 ABGL 89 85 o . )
5 5 : adjust spindle 2
: < Mkey
mRuW_AUS uW_AUS ‘mRuW_AUS 83 a8 abort
: ‘multi-block retrace/
89 | @8 | return to contour’
SOFTREY_8  SOFTEEY_3 @3 | 88 |
a]
- Mo ¢
-] Ll-|. ¥
¥] . Tdentif. || Hame Actian ’
ILevel Cazxalog Heps Catalog alf—
Fi | = F7 )|

Peculiarities of the 'spindle
adjustment’ function

Figure 9-2: Entry of the M keys 'adjust spindle 1’
‘adjust spindle 2" and 'abort multi-block retrace / return to contour’ in
the flag table

When the ’spindle adjustment’ M key is pressed, the user interface sets the
auxiliary flag that has been allocated via the flag table (mSP1_ABGL’ or
‘mSP2_ABGL'’ in the example). Furthermore, it sets the related auxiliary flags
‘MAXXCM3’, ‘MAXXCM4’, ‘'mAXXCM5’ or ‘mAxxCM19’ (depends on the
required state) for approximately 400 ms. These flags must be assigned to
the related interface signals of the spindle with axis number 'xx' (see SPS
program below). Please note that the names of these auxiliary flags cannot be

edited.

E Indramat
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9.2 SPS Program

Activating and de-activating the
‘multi-block retrace’ and ‘return to
contour’ functions

1 | (*multi-block retrace and return to contour permitted*)
2 |POOS.REPOS mRuW AUS mRuW OK |
1 I/I — () — |
f 1/ 1 1
POOS.REPOS ..t vvittiineneneans multi-block retrace/return to contour possible BOOL
MRUW AUS.........iiiinnnnnnn multi-block retrace/return to contour OFF... BOOL
MRUW OK. .o vv it ittt i innnnn enable multi-block retrace/return to contour.. BOOL
3 |(*MULTI—BLOCK RETRACE¥*)
4 |mREPOS mRuW_OK mRESTA POOC.REPOS
I ol 1/1 () I
| POOC.REPOS | |
MREPOS. .. ... ittt MULTI-BLOCK RETRACE. ... iiiiiiiiiennee.. BOOL
MRUW OK. .o vi it ittt ininnnns enable multi-block retrace/return to contour.. BOOL
MRESTA. . .. it ii e i ie e RETURN TO CONTOUR. ...ttt ittt it i eiieeennnnnn BOOL
POOC.REPOS . vt ittitnenenenns multi-block retrace......iviiivirinnnnnn BOOL
POOC.REPOS. ..ottt iiieiannnn multi-block retrace......... ..o BOOL
5 | (*RETURN TO CONTOURY) |
[ |mRESTA mRuW OK mREPOS POOC.RESTA
} il {/1 () |
| POOC.RESTA | |
MRESTA. ...ttt ittt nnns RETURN TO CONTOUR. ...ttt i ettt nnnnnnnnnnnns BOOL
MRUW OK......oiinnninnnnnn. enable multi-block retrace/return to contour.. BOOL
MREPOS. ...ttt iiiiiinnnnnnns MULTI-BLOCK RETRACE. ...t iiiiiiinnnnnenns BOOL
POOC.RESTA. . . vttt it iieee e e return to contour........... ... ... . . ... BOOL
POOC.RESTA. .ttt tttntneneneans return to COntoUr.....vii ittt enrans BOOL
‘Spindle adjustment for spindle 1
7 | (* M3 jog operation and M3 adjustment for spindle 1 *) |
8 |r M3 SP1_ENBL a01C.M3 |
I il () I
|mao1CcM3 mRuW_OK | |
| 11 I
H | 1T
D M3 KeY. e i et e i e e, BOOL
SPL ENBL...'v'eieeunennnnnnnnn Movement of spindle 1 permitted......... BOOL
AOLC.M3 . ittt et e e Start spindle clockwise........ BOOL
MAOLICM3 . v ottt ittt e et e e e nen GBO => M3 .. titiiinintnnninnnnnnnenennens BOOL
MRUW OK......oiinnnnnnnnn. enable multi-block retrace/return to contour.. BOOL
9 |(* M4 jog operation and M4 adjustment for spindle 1 *)
10 |T M4 SP1 ENBL a01c.M4 |
} | () I
|mAO1CMA mRuW_OK | |
H | I ]
I 1T
T MA. .ttt ittt i N BOOL
SPl ENBL....'vtiiinnnnnannnnn Movement of spindle 1 permitted......... BOOL
AOIC.M4. ittt ittt iin e Start spindle counter-clockwise........ BOOL
MAOLCMA . ...ttt it i e e i e e GBO => M. . ittt ettt e et e BOOL
MRUW OK. .o vv ittt i innnnn enable multi-block retrace/return to contour.. BOOL
11 |(* M5 jog operation and M5 adjustment for spindle 1 *) |
12 |T_M5 SP1_ENBL A01C.M5 |
| 1] |
I 1 | () |
|mao1cM5 mRuW_OK | |
| 11 I
f 1T
T M. M5 Key. et i i i e BOOL
SPL ENBL...'v'eiernrnnnnnnnnn Movement of spindle 1 permitted......... BOOL
AOIC.M5. ittt e e Spindel halt...... ..., BOOL
MAOLICMS . v ottt et e e e e ee e GBO => M. ..ttt ittt ianaenannannn BOOL
MRUW OK....o.oiinnnnnnnnn. enable multi-block retrace/return to contour.. BOOL
13 | (* M19 jog operation and M19 adjustment for spindle 1 *) |
14 |T M19 SP1 ENBL A01C.M19 |
} o () |
|mAO1ICM19 mRuW OK | |
| 1= I
f 1T
D MLO KV et ii it iie ittt it aennennnns BOOL
SPl ENBL....''tiiinnnnnannnnn Movement of spindle 1 permitted......... BOOL
AQIC.MIO. . it i ittt it i i e Spindle positioning..........ocvviiu.n BOOL
mMAOLICMIO. ... it i e e GBO => MlO. ..ttt e et teeeeee BOOL
MRUW OK. .o vv ittt i innnnn enable multi-block retrace/return to contour.. BOOL
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‘Spindle adjustment for spindle 2
15 | (* M3 jog operation and M3 adjustment for spindle 2 *)

16 |T M3 SP2_ ENBL a04c.M3 |
} | () I
[mAO4CM3  mRuW OK | |
| 1 | ]
H | 11
D G T BOOL
SP2 ENBL....'vtiiinnnnnnnnnnn Movement of spindle 2 permitted......... BOOL
AOAC.M3 .ttt it ti et it eea Start spindle clockwise........ BOOL
MAOACM3. . ittt ettt e e e e e GBO => M3 .. ittt ittt ittt e et BOOL
MRUW OK. .o vvin ittt i nnnnnn enable multi-block retrace/return to contour.. BOOL
9 |(* M4 jog operation and M4 adjustment for spindle 2 *) |
10 |T_M4 SP2_ENBL noac.M4 |
I ol () I
|mao4cM4 mRuW_OK | |
| 11 I
I 1T
T M. i L S BOOL
SP2 ENBL..uv'eieeunennnnnnnns Movement of spindle 2 permitted......... BOOL
BOAC.MA. . it Start spindle counter-clockwise........ BOOL
MAOACMA . oottt ittt e e e en e GBO => M4 .. ittt ittt nnneennnnnes BOOL
MRUW OK......oiuminnnnnnnn. enable multi-block retrace/return to contour.. BOOL

11 | (* M5 jog operation and M5 adjustment for spindle 2 *)

12 |T M5 SP2_ ENBL A04C.M5 |

} o () |

[mAO4CM5  mRuW OK | |
| 1 | ]
f 11

1 T M5 Kyttt iiit et teennnnenns BOOL

SP2 ENBL....'viiiinnnnnannnnn Movement of spindle 2 permitted......... BOOL

AOAC.M5. ittt it it i e i Spindle halt......oiiiiiiii i, BOOL

MAO4CMS . . .ttt e GBO => MO ittt ettt et BOOL

MRUW OK. .o vv it ittt i innnnn enable multi-block retrace/return to contour.. BOOL

13 | (* M19 jog operation and M19 adjustment for spindle 2 not possible *) |
14 | (* because spindle 2 cannot be positioned *)
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9.3 REPOS Subroutine

;  Adjust tool turret

NO00L .REPOS MTP

Adjust spindles

i\10002 @100=MTD(61,0,0,1)-0 BNE.ROTMOD

NO003 G77 S1=0
N0004 G77 S2=0

Adjust feed axes

NO005 .REPOSW BSR .COLANT

NOO06 MRY

NOOO7 @100=G(2)-17 BEQ .REP_17
NO008 G77 ZO F2000

NO009 G77 X0 F2000 RTS

NO010 .REP 17

NOO11 G77 X0 F2000

NOO12 G77 ZO F2000 RTS

N0013 .ROTMOD

NOO14 @100=G(17)-31 BEQ .TRANSF
N0015 G77 CO F5000 S2=0 BRA .REPOSW
N0O16 .TRANSE BSR .COLANT

NOO17 MRY

N0018 G77 X1=0 Y1=0 F5000

N0019 G77 ZO F2000 RTS

Coolant ON/OFF

N0020 .COLANT @100=M(5)+1 BEQ .COLEND
N0021 M=M(5) RTS

N0022 .COLEND M109 RTS

;Adjust tool turret

;S1/C in rotary axis
mode ?

;Adjust S1

;Adjust S2

:Coolant ON/OFF
:Wait for tool turret
:G17 active ?

;G18 or G19 is active,
Adjust Z axis

;Adjust X axis

;G17 is active
;Adjust axis X
;Adjust axis Z

;S1/C in rotary axis mode
:Transformation active ?
;Adjust C axis and S2

;Coolant ON/OFF
:Wait for tool turret
;Adjust fictitious axes
X1 and Y1

;Adjust Z axis

:Initial value ‘-1’
:read last M function
of group 5 and
output

;Coolant OFF

DOK-MTC200-RUCKPOS*V18-ANW1-EN-P

H Indramat



9-6 Example Multi-Block Retrace and Return to Contour

H Indramat DOK-MTC200-RUCKPOS*V18-ANW1-EN-P



Multi-Block Retrace and Return to Contour Index 10-1
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Multi-block retrace and return to contour in program mode 2-3
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return to contour 1-1
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contour’ functions 9-3
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Kundenbetreuungsstellen - Sales & Service Facilities

Deutschland - Germany

Germany Center
Byv/s B service

Vertriebsgebiet Ost

Germany East Byv/s B senice

Vertriebsgebiet West

Germany West Hv/s B senice

Vertriebsgebiet Nord

Germany North Byv/s O service

INDRAMAT GmbH
Bgm.-Dr.-Nebel-Str. 2
D - 97816 Lohr am Main

+49 (0)9352/40-0
+49 (0)9352/40-4885

Phone:
Fax:
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+49 (0)371/35 55-0
+49 (0)371/35 55-333

Phone:
Fax:

INDRAMAT GmbH
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+49 (0)2102/41 315

Phone:
Fax:

INDRAMAT GmbH
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Italy Byv/s O service Netherlands Byv/s O service Netherlands Ov/s B service Spain Bv/s B service

Mannesmann Rexroth S.p.A.
Divisione INDRAMAT

Viale Oriani, 38/A

| - 40137 Bologna

Hydraudyne Hydrauliek B.V.
Kruisbroeksestraat 1

P.O. Box 32

NL - 5281 RV Boxtel

Hydrocare B.V.
Kruisbroeksestraat 1
P.O. Box 32

NL - 5281 RV Boxtel

Mannesmann Rexroth S.A.
Division INDRAMAT

Centro Industrial Santiga
Obradors s/n

E-08130 Santa Perpetua de Mogoda

Division Indramat
Jolastokieta (Herrera)
Apartado 11 37

E - 20017 San Sebastian

INDRAMAT Division
Varuvéagen 7
S - 125 81 Stockholm

Département INDRAMAT
Chemin de I'Ecole 6
CH-1036 Sullens

Phone:  +39 (0)51/34 14 14 Phone:  +31 (0)411/65 19 51 Phone:  +31 (0)411/65 19 51 Barcelona
Fax: +39 (0)51/34 14 22 Fax: +31 (0)411/65 14 83 Fax: +31 (0)411/67 78 14

Phone:  +34 937 47 94 00

Fax: +34 937 47 94 01
Spain Byv/s B service Sweden Byv/s B service Switzerland - West  Bys O senice Switzerland - East Byv/s B service
Goimendi S.A. Rexroth Mecman Svenska AB Mannesmann Rexroth SA Mannesmann Rexroth AG

Geschaftsbereich INDRAMAT
Gewerbestrae 3
CH-8500 Frauenfeld

oder/or +7 093/223 95 48
Fax: +7 093/223 46 01

Phone:  +386 64/61 73 32
Fax: +386 64/64 71 50

Phone:  +46 (0)8/727 92 00 Phone:  +41 (0)21/731 43 77 Phone:  +41 (0)52/720 21 00
Phone:  +34 9 43/40 01 63 Fax: +46 (0)8/64 73 277 Fax: +41 (0)21/731 46 78 Fax: +41 (0)52/720 21 11
Fax: +34 9 43/39 17 99
Russia Ov/s B service Slowenia Bv/s B service Turkey Byv/s B service
Tschudnenko E.B. DOMEL Mannesmann Rexroth Hidropar A..S.
Arsenia 22 Elektromotorji in gospodinjski Fevzi Cakmak Cad No. 3
RUS - 153000 Ivanovo aparati d. d. TR - 34630 Sefakdy Istanbul
RuBland gt‘g"_zelll 298 Zelesniki Phone:  +90 212/541 60 70
Phone:  +7 093/223 96 33 Fax: +90 212/599 34 07

Européische Kundenbetreuungsstellen (ohne Deutschland)
European Service agencies (without Germany)
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Aulerhalb Europa - outside Europe

Argentina By/s O senice

Argentina Ov/s B serice

Australia Byv/s B service

Brazil Byv/s B service

Mannesmann Rexroth S.A.l.C.
Division INDRAMAT

Acassusso 48 41/7

RA - 1605 Munro (Buenos Aires)

NAKASE

Asesoramiento Tecnico
Calle 49, No. 5764-66

RA - 1653 Villa Balester
Provincia de Buenos Aires

AIMS - Australian Industrial
Machinery Services Pty. Ltd.
Unit 3/45 Horne ST
Campbellfield 3061

AUS - Melbourne, VIC

Mannesmann Rexroth
Automacéo Ltda.
Divisdo INDRAMAT
Rua Georg Rexroth, 609
Vila Padre Anchieta

Phone:  +54 (0)1/756 01 40 BR - 09951-270 Diadema-SP
+54 (0)1/756 01 36 Phone:  +54 (0) 1/768 24 13 Phone:  +61 (0)3/93 59 02 28 [ Caixa Postal 377 ]
Fax: +54 (0) 1/768 36 43 Fax: +61 (0)3/93 59 02 86 [ BR-09901-970 Diadema-SP |
Phone:  +55 (0)11/745 90 60
+55 (0)11/745 90 70
Fax: +55 (0)11/745 90 50
Canada Bv/s B service China Byv/s O service China Ov/s B service China Bv/s O service

Basic Technologies Corporation
Burlington Division

3426 Mainway Drive

Burlington, Ontario

Canada L7M 1A8

Mannesmann Rexroth (China) Ldt.
Shanghai Office - Room 206
Shanghai Internat. Trade Centre
2200 Yanan Xi Lu

PRC - Shanghai 200335

Mannesmann Rexroth (China) Ldt.

Shanghai Parts & Service Center
199 Wu Cao Road, Hua Cao
Minhang District

PRC - Shanghai 201 103

Mannesmann Rexroth (China) Ldt.
15/F China World Trade Center

1, Jianguomenwai Avenue

PRC - Beijing 100004

Phone:  +86 10/65 05 03 80
Phone:  +1905/335 55 11 Phone:  +86 21/62 75 53 33 Phone:  +86 21/62 20 00 58 Fax: +86 10/65 05 03 79
Fax: +1 905/335-41 84 Fax: +86 21/62 75 56 66 Fax: +86 21/62 20 00 68
China B\/s O service Hongkong Byv/s B service India Byv/s B service India Bv/s B service

Mannesmann Rexroth (China) Ldt.
A-5F., 123 Lian Shan Street

Sha He Kou District

PRC - Dalian 116 023

Rexroth (China) Ldt.

19 Cheung Shun Street

1st Floor, Cheung Sha Wan,
Kowloon, Hongkong

Mannesmann Rexroth (India) Ltd.
INDRAMAT Division

Plot. 96, Phase IlI

Peenya Industrial Area

IND - Bangalore - 560058

Mannesmann Rexroth (India) Ltd.
INDRAMAT Division

Plot. A-58, TTC Industrial Area
Thane Turbhe Midc Road
Mahape Village

Phone:  +86 411/46 78 930 Phone:  +852 27/41 13 51/-54 IND - Navi Mumbai - 400 701
Fax: +86 411/46 78 932 oder/or +852 27/41 14 30 Phone:  +91 (0)80/8 39 21 01
Fax: +852 27/86 07 33 Fax: +91 (0)80/8 39 43 45 Phone:  +91 (0)22/7 61 46 22
Fax: +91 (0)22/7 68 15 31
Indonesia B\/s O service Japan BHyv/s B service Korea BHyv/s B service Korea Byv/s B service

PT. Rexroth Wijayakusuma
JI. Raya Bekasi Km 21
Pulogadung

RI - Jakarta Timur 13920

Rexroth Automation Co., Ltd.
INDRAMAT Division

1F, I.R. Building
Nakamachidai 4-26-44

Mannesmann Rexroth-Seki Co Ltd.
1500-12 Da-Dae-Dong
ROK - Saha-Ku, Pusan, 604-050

Seo Chang Corporation Ltd.
Room 903, Jeail Building
44-35 Yeouido-Dong
Yeoungdeungpo-Ku

. . Phone:  +82 (0)51/2 60 06 18
Phone:  +62 21/4 61 04 87 gsulf;':;kgw\;oll(‘g:gjg& Fax: +82 (0)51/2 60 06 19 ggf_ggﬁy 56
+62 21/4 61 04 88 g
Fax: +62 21/4 60 01 52 Phone:  +81 459/42-72 10 Phone:  +82 (0)2/7 80 82 08
Fax: +81 459/42-03 41 +82 (0)2/7 80 82 09
Fax: +82 (0)2/7 84 54 08
Mexico Byv/s B senice New Zealand By/s B senice South Africa By/s B senice Taiwan Byv/s O senice

Motorizacién y Disefio

de Controles SA de CV

Ant. Camino a Sta. Monica No. 7
San Lucas Tepetlacalco

MEX - 54060 Tlalnepantla

+52 53/97 86 44
+52 53/98 98 88

Phone:
Telefax:

Engineering Computer Services Ltd.
P. O. box 20 204

Te Rapa

NZ - Hamilton

Phone:  +64 (0)7/8 49 22 11
Fax: +64 (0)7/8 49 22 20

HYTEC Automation (Pty) Ltd.
28 Banfield Road,Industria North
RSA - Maraisburg 1700

Phone:  +27 (0)11/673 20 80
Fax: +27 (0)11/673 72 69

Rexroth Uchida Co., Ltd.
No.1, Tsu Chiang Street

Tu Cheng Ind. Estate

Taipei Hsien, Taiwan, R.O.C.

Phone:  +886 2/2 68 13 47
Fax: +886 2/2 68 53 88

Kundenbetreuungsstellen auBerhalb Europa - Service agencies outside Europe
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Aulerhalb Europa

/ USA - outside Europe / USA

USA Byv/s B service

USA BHyv/s B service

USA BHyv/s B service

USA Byv/s B service

Mannesmann Rexroth Corporation
INDRAMAT Division

5150 Prairie Stone Parkway

USA -Hoffman Estates, IL 60192-3707

Mannesmann Rexroth Corporation
INDRAMAT Division

Central Region Technical Center
USA - Auburn Hills, M| 48326

Mannesmann Rexroth Corporation
INDRAMAT Division

Southeastern Technical Center
3625 Swiftwater Park Drive

USA - Suwanee

Mannesmann Rexroth Corporation
INDRAMAT Division

Northeastern Technical Center

99 Rainbow Road

USA - East Granby,

Mannesmann Rexroth Corporation
INDRAMAT Division

Charlotte Regional Sales Office
14001 South Lakes Drive

USA - Charlotte,

North Carolina 28273

+1 704/5 83 97 62
+1 704/5 83 14 86

Phone:

Phone:  +1 847/6 45 36 00 Phone:  +1 248/3 93 33 30 . ;
Fax: +1 857/6 45 62 01 Fax: +1 248/3 93 29 06 Georgia 30174 Connecticut 06026
Phone:  +1 770/9 32 32 00 Phone:  +1860/8 44 83 77
+1770/9 32 19 03 +1 860/8 44 85 95
USA Bv/s B service

Kundenbetreuungsstellen aul3erhalb Europa / USA
Service agencies outside Europe / USA
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