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1 Introduction

1.1 Purpose

As of version 19V00, the MTC200 offers the adaptive feed control
function. This function guarantees constant machining capacity and
machining volume. For this, the feedrate of an axis or the path velocity of
the interpolating axes is modified depending on the motor torque or motor
force of a spindle or feed axis.

The adaptive feed control function allows:

• improved surface quality,

• shorter machining times and

• to protect the tool, workpiece and machine against overload.

Furthermore, the torques or forces measured during machining and the
resulting generated SPS interface signals of the adaptive feed control
function allow to draw the following conclusions:

• No workpiece available or tool broken:

e. g. if the minimum machining torque was not exceeded.

• Axis mechanics is not in order or is jammed:

e. g. if the maximum idling torque rises continuously (from machining
cycle to machining cycle) or was exceeded.

1.2 Realization

The adaptive feed control function uses the current machining torque or
machining force of a reference axis (feed axis or spindle) for influencing
the axis feedrate or the path velocity of the interpolating axes. The ratio of
the current reference axis machining torque/force to the feed influence is
set by means of a gain factor. The adaptive feed control is switched on by
means of NC command G26 and switched off by means of command
G25.

The current machining torque is determined on the basis of the current
torque/force actual value by deducting the stall torque (e. g. weight
torque/weight in case of inclined axes) and the idling torque (= sliding
friction). The AXD command P-7-3651 stall torque recording is used for
determining the stall torque and the NC command ITM (Idle Thrust
Measurement) is used for determining the idling torque.

The adaptive feed control is activated by process parameter Bxx.062
adaptive feed control (yes/no).

The adaptive feed control function is configured for the corresponding
application by means of process parameters Bxx.063 to Bxx.069 or
machine data page 30 "Adaptive feed control".

Machine data page 30 "Adaptive feed control" is mainly intended for use
in flexible machining units with fast-changing cutting conditions. The
process parameters of the adaptive feed control function are mainly used
for transfer lines of which the cutting conditions remain constant over an
"extended" time period.

The predefined machine data page 30 is available for dynamic adaptation
of the adaptive feed control function to the corresponding machining
parameters (feed and speed, cutting depth) during program execution.
The data elements of this machine page can be modified by the user
either directly via the interface or by means of the SPS function block
"MTD_WR" or the NC command MTD.  If a reference axis is entered in

Principle

Activation condition

Configuration
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machine data element 02 reference axis by the SPS, NC or via the
interface, the adaptive feed control function uses the data element values
of machine data page 30 (see Fig. 5-1: Correspondence table process
parameters <-> machine data page 30 for adapting the adaptive feed
control function to the corresponding application.).

The following figure gives an overview of the process parameters and
machine data elements used for the adaptive feed control function.

PxxS.THMIS = 1

013 (=Bxx.067) : maximum feed reduction

010 (=Bxx.064): limiting machining torque

009 (=Bxx.065): minimum machining torque

006 (=Bxx.066): maximum idling torque

Torque force actual value (S-0-0084)

Control-internal effective
override in %

100 %

Maximum drive torque (P-0-0109 / S-0-0092)

007 current machining torque

011 current feed reduction

005 current idling torque

008 peak machining torque

014 stall torque

012 peak feed reduction Status variables - peak values
Status variables - current values

Limits, to be entered by the user
Legend:

PxxS.THMIS = 0

100 % 0 %

Feed reduction in %

003 (=Bxx.068): amplification

SPS_GWY_Signale.FH7

Fig. 1-1: Overview of process parameters and machine data elements for the
adaptive feed control function

The process parameters and machine data elements to be entered are
described in detail in the following chapters.
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2 Commissioning

2.1 Procedure

Generally, the following steps have to be carried out for using the
adaptive feed control function:

1. Enable the adaptive feed control function once by means of process
parameter Bxx.062 adaptive feed control (yes/no).

2. Adapt the function to the corresponding application by using process
parameters Bxx.063 to Bxx.069 or machine data page no. 30
"Adaptive feed control". In particular, the following process
parameters or corresponding machine data elements of machine data
page 30 (see Fig. 5-1: Correspondence table process parameters <->
machine data page 30 for adapting the adaptive feed control function
to the corresponding application.) are to be determined by the user:

• Bxx.063 Reference axis for adaptive feed control

• Bxx.064 Limiting machining torque

• Bxx.065 Minimum machining torque

• Bxx.066 Maximum idling torque

• Bxx.067 Maximum feed reduction

• Bxx.068 Amplification

• Bxx.069 Measuring period

For the determination of process parameters Bxx.064 to Bxx.066, the
recording of the torque/force actual values and actual speed values for
the reference axis, e. g. by means of the MTC200 oscilloscope function,
is recommended.

3. If necessary, adapt the SPS program to the use of interface signals
PxxS.EXCTH (EXCessive THrust) and PxxS.THMIS (THrust
MISsing) for adaptive feed control measurement analysis.

4. If necessary, (e. g. in case of inclined axes), determine the stall
torque/force by means of the APR-SERCOS command P-7-3651
stall torque recording. The measured stall torque is indicated in
machine data element 014 stall torque of machine data page 30. In
addition, it can be read and processed further in the NC program by
means of the APR-SERCOS command P-7-3652 measured stall
torque.

5. If necessary, adapt the data elements in machine data page 30
dynamically to the different cutting conditions and tools, e. g. by
means of MTD commands in the NC program or MTD_WR functions
in the SPS program.

6. Determine the idling torque by means of NC command ITM (Idle
Thrust Measurement).

7. Switch the adaptive feed control function on in the NC program with
G26 switch on adaptive feed control.

8. Switch the adaptive feed control function off by G25 switch off
adaptive feed control (explicit  deselection) while the NC program is
running or automatic deselection of G26 upon program end.

Initial preparations

Repeated use in NC program
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For setting the limit values, the status machine data elements (see Fig. 5-
2: Status machine data elements  of machine page 30 "Adaptive feed
control") and the MTC200 oscilloscope function can be used.

The following figure (Fig. 2-1) shows the principle method of operation of
the adaptive feed reduction.

011 current feed reduction

Time

Start of machining

010 (Bxx.064) limiting machining torque

Acceleration phase
ITM Idle Thrust Measurement

005 current idling torque

0 %

013 (Bxx.067) maximum feed reduction

Feed reduction caused by the exceeding of 010 limiting machining torque
PxxS.EXCTH = 1

PxxS.EXCTH = 1

Torque/force actual value S-0-0084

PxxS.EXCTH = 0

Error 510 100% feed reduction

ADV.FH7

Fig. 2-1: Method of operation of adaptive feed reduction

2.2 Boundary conditions

• All axes and spindles involved in the adaptive feed control must be
part of a process. This means that the reference axis must be part of
the process of which the feedrate is to be controlled.

• All feed axes and spindles involved in the adaptive feed control must
be connected to an axis processor (APR). This means that all
interpolating feed axes and spindles involved in the adaptive feed
control must be connected to the same axis processor.

• The adaptive feed control is only available in the operating modes
automatic, semi-automatic and MDI.

• The NC deactivates the adaptive feed control (G26) automatically and
sets G25 upon control reset and end of program.

• The torques or forces used for monitoring and control refer to the
nominal torque or the nominal force of the drive.

Example: A 009 minimum machining torque of 100% corresponds
exactly to the nominal drive torque.

• The adaptive feed control cannot be used in connection with the
following NC functions:

• axis homing cycle (G74),

• feed to positive stop (G75),

• thread cutting (G33),
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• tapping without compensation chuck (G63, G64),

• tapping (spindle as lead axis) (G65),

• reposition and NC program restart (G77),

• face milling (G31),

• cylinder interpolation (G32).

• The maximum effective feedrate is limited by the programmed
feedrate.

• The adaptive feed control and drill breakage monitoring function
cannot be used at the same time.

• The machining torques calculated by the adaptive feed control function
are only correct if the idling torque has been determined with the ITM
command. If the reference axis is, for example, an inclined axis, the
stall torque is to be determined in addition with the APR-SERCOS
command P-7-3651 stall torque recording.
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3 NC Commands
The following functions are used to switch the adaptive feed control
function on and off in the NC program:

G25 Switch off adaptive feed control (switch-on state)

G26 Switch on adaptive feed control

ITM Idle Thrust Measurement

The ITM command serves for measuring the idling torque or idling force.

1������*��;�����,70 �5HFRUG�LGOLQJ�WRUTXH�IRU�UHIHUHQFH�D[LV�6���GHILQLWLRQ�LQ

�������������������������PDFKLQH�GDWD�

���

���

1������*���;����6� �����)�����,70 �$)�RQ��UHFRUG�LGOLQJ�WRUTXH�IRU�UHIHUHQFH�D[LV�6�

�GHILQLWLRQ�LQ

�������������������������PDFKLQH�GDWD�

���

���

1������*��� �$)�RII

Fig. 3-1: Use of ITM and G26 / G25 in the NC program

3.1 Description

G25 Switch off adaptive feed control
Command G25 allows to switch the adaptive feed control off.

G25

Command G25

• is preselected in the control switch-on state,

• becomes automatically effective upon program end,

• becomes automatically effective upon control reset.

G26 Switch on adaptive feed control
Command G26 allows to switch the adaptive feed control on.

G26

Command G26 is effective in the operating modes and is automatically
deactivated upon control reset and end of program (G25).

As soon as G26 is executed in the NC program, the adaptive feed control
has an effect on all available and interpolating axes of a process
depending on the current machining torque/force of the reference axis.

ITM idling torque measurement
The ITM command serves for measuring the idling torque of a reference
axis defined according to its axis significance in process parameter
Bxx.063 reference axis for adaptive feed control or in the machine
data. The measuring period is defined in machine data page 30 by means
of process parameter Bxx.069 measuring period or machine data
element 004 measuring period idling torque.

ITM

The ITM command may be carried out

Syntax

NC program example:

Syntax

Syntax

 Syntax
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• together with G26 switch on adaptive feed control at the beginning
of the machining process as well as

• independent of the adaptive feed control (G26.)

The measured idling torque is indicated in machine data element 005
current idling torque in machine data page 30.

Note: ITM idling torque measurement and G26 can be
programmed in the same NC block. Thus, the idling torque is
measured right before machining and shows exactly the
current friction ratios.
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4 Process parameters

4.1 Activation and adaptation

The adaptive feed control function is activated by process parameter
Bxx.062 adaptive feed control (yes/no). When setting Bxx.062 to "yes",
the following additional process parameters for adapting the function to
the corresponding application are shown.

• Bxx.063 Reference axis for adaptive feed control

• Bxx.064 Limiting machining torque

• Bxx.065 Minimum machining torque

• Bxx.066 Maximum idling torque

• Bxx.067 Maximum feed reduction

• Bxx.068 Amplification

• Bxx.069 Measuring period

Bxx.067 : maximum feed reduction

Bxx.064 : limiting machining torque

Bxx.065 : minimum machining torque

Bxx.066 : maximum idling torque

Torque/force actual value (S-0-0084)

Control-internal effective
override in %

100 %

Maximum drive torque (P-0-0109 / S-0-0092)

Current machining torque

Limits, to be entered by the user
Legend:

100 % 0 %

Feed reduction in %

0 %

Bxx.068 : amplification

Current feed reduction

014 stall torque (P-7-3652)

005 current idling torque

Measured values, determined by NC functions

Prozeßparameter_1.FH7

Fig. 4-1: Overview of process parameters

Note: If a value not equal to 0 is entered in machine data element
002 reference axis of machine data page 30 Adaptive feed
control, the values of the corresponding machine data
elements are used for adapting the adaptive feed control
function (see Fig. 5-1) and not the values set in process
parameters Bxx.063 to Bxx.069.

Activation

Adaptation
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4.2 Description

Adaptive feed control
Adaptive feed control

Bxx.062

Yes/No

No

-

19V00

If the machine manufacturer answers the process parameter "adaptive
feed control" with "yes", the process parameters Bxx.063 to Bxx.069
follow.

If adaptive feed control is required for the concerned process, process
parameter Bxx.062 adaptive feed control has to be set to "yes".

The adaptive feed control allows to modify the feedrate of an axis or the
path velocity of the interpolating axes depending on the motor torque or
motor force of a spindle or feed axis so that the machining capacity or
machining volume (during milling, turning or grinding) remains constant.
Thus, it is possible to obtain

• an improved surface quality,

• shorter machining times and

• to protect the tool, workpiece and machine against overload.

Note: The adaptive feed control function can only be activated if
process parameter Bxx.062 adaptive feed control is set to
"yes".

Reference axis for adaptive feed control
Reference axis for adaptive feed control

Bxx.063

0 ... 12 (= axis significance in the process)

1 = X axis 2 = Y axis 3 = Z axis

4 = U axis 5 = V axis 6 = W axis

7 = A axis 8 = B axis 9 = C axis

10 = S[=S1] axis 11 = S2 axis 12 = S3 axis

0 = not defined

-

19V00

Only effective, if process parameter Bxx.062 adaptive feed control
(yes/no) has been set to "yes".

Parameter Bxx.063 reference axis for adaptive feed control allows the
user to select - depending on the axis significance - an axis/a spindle
from a process of which the motor torque (force) is to be used for
controlling the path velocity of the interpolating axes.

The values to be entered correspond to the axis significance of the
process for which the adaptive feed control is activated.

Designation

Number

Value range

Default setting

Unit

From version:

Dependency

Purpose

Explanation

Designation

Number

Value range

Default setting

Unit

From version:

Dependency

Purpose

Explanation
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Limiting machining torque
Limiting machining torque

Bxx.064

0.0 ... 500.0

50

%  (100% = nominal motor torque/force)

19V00

Only effective, if process parameter Bxx.062 adaptive feed control
(yes/no) has been set to "yes".

Parameter Bxx.064 limiting machining torque allows the user to define
for the adaptive feed control function the limiting machining torque/force
to be observed for the reference axis (spindle/feed axis).

The NC tries to keep the torque defined by parameter Bxx.064 limiting
machining torque constant during machining with adaptive feed control
activated (G26). As soon as the value defined in Bxx.064 limiting
machining torque/force of the reference axis to be monitored is
exceeded, the path velocity is reduced accordingly until 007 current
machining torque corresponds again to the defined Bxx.064 limiting
machining torque.

Bxx.064 limiting machining torque is calculated as follows:

stall,...,lim., MMMMM currentidlingactactmachinitmachin

vvvvv
−−=≈

Mmachin.,limit: Bxx.064 limiting machining torque, defined by the user.
Mmachin.,act.: 007 current machining torque
Mact.: S-0-0084 torque/force actual value
Midling,current: 005 current idling torque
Mstall: AXD P-7-3652 measured stall torque

Fig. 4-2: Calculation of the Bxx.064 limiting machining torque

Minimum machining torque
Minimum machining torque

Bxx.065

0.0 ... 500.0

10

%  (100% = nominal motor torque/force)

19V00

Only effective, if process parameter Bxx.062 adaptive feed control
(yes/no) has been set to "yes".

Process parameter Bxx.065 minimum machining torque allows to
define for the adaptive feed control function the minimum machining
torque/force to be considered during machining with adaptive feed control
activated G26.

If the current machining torque/force of the reference axis does not
exceed the minimum machining torque during machining with activated
adaptive feed control, the NC indicates this by setting the interface signal
PxxS.THMIS (Thrust MISsing) when switching off the adaptive feed
control.

Designation

Number

Value range

Default setting

Unit

From version

Dependency

Purpose

Explanation

Designation

Number

Value range

Default setting

Unit

From version

Dependency

Purpose

Explanation
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Bxx.065 minimum machining torque is calculated as follows:

stall,.min.,.min., MMMM currentidlingactmachin

vvvv
−−=

Mmachin., min.: Bxx.065 minimum machining torque
Mact.,min.: minimum S-0-0084 torque/force actual value occurred
Midling, current: 005 current idling torque
Mstall: AXD P-7-3652 stall torque

Fig. 4-3: Calculation of Bxx.065 minimum machining torque

Note: When setting "0" for parameter Bxx.065 minimum
machining torque, the NC does not monitor the machining
torque as defined in Bxx.065 minimum machining torque
with adaptive feed control activated (G26) and, thus, does not
update the interface signal PxxS.THMIS (Thrust MISsing)
when switching off the adaptive feed control.

Maximum idling torque
Maximum idling torque

Bxx.066

0.0 ... 500.0

30

%  (100% = nominal motor torque/force)

19V00

Only effective, if process parameter Bxx.062 adaptive feed control
(yes/no) has been set to "yes".

Parameter Bxx.066 maximum idling torque allows the user to define for
the adaptive feed control function the maximum admissible idling
torque/force for the reference axis.

If the torque defined in 005 current idling torque exceeds the value
defined in Bxx.066 maximum idling torque during the measuring
process, the NC interrupts the measuring or current machining process
and issues error message 509 idling torque > max. idling torque @
axis.

Note: When setting "0" for parameter Bxx.066 maximum idling
torque, the NC does not monitor the idling torque/force during
the measuring process.

Maximum feed reduction
Maximum feed reduction

Bxx.067

0.0 ... 100.0

70

%  (0% = preselected feed; 100% = no feed)

19V00

Only effective, if process parameter Bxx.062 adaptive feed control
(yes/no) has been set to "yes".

Process parameter Bxx.067 maximum feed reduction allows the user to
define for the adaptive feed control function the feed reduction to be
considered during machining.

Designation

Number

Value range

Default setting

Unit

From version

Dependency

Purpose

Explanation

Designation

Number

Value range

Default setting

Unit

From version

Dependency

Purpose
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• If the current feed reduction exceeds the value defined in Bxx.067
maximum feed reduction during machining with adaptive feed
control activated, the NC indicates this by setting the interface signal
PxxS.EXCTH (Excessive Thrust).

• If 011 current feed reduction reaches 100% and the feedrate is
reduced to the value 0 for at least 20ms, the control generates Error
510 100% feed reduction @ axis if the value defined in Bxx.067
maximum feed reduction is inferior to 100%. The error can only be
cleared with Clear Error.

Amplification
Amplification

Bxx.068

0.01 ... 100.00

1

1/s

19V00

Only effective, if process parameter Bxx.062 adaptive feed control
(yes/no) has been set to "yes".

Parameter Bxx.068 amplification allows the user to define for the
adaptive feed control function the integral-action time of the I controller.

The adaptive feed control uses an I controller for determining the 011
current feed reduction depending on 007 current machining
torque/force. The value of process parameter Bxx.068 amplification
corresponds to the reciprocal value of the integral-action time of the I
controller, i. e. high values correspond to short integral-action times (=
response times) and small values to long integral-action times.

Measuring period
Measuring period

Bxx.069

2 ... 60000

200

ms

19V00

Only effective, if process parameter Bxx.062 adaptive feed control
(yes/no) has been set to "yes".

Parameter Bxx.069 measuring period allows the user to define the
duration of the measuring process for 005 current idling torque (force).

The NC command ITM (Idle Thrust Measurement) allows to measure 005
current idling torque (force) either when switching the adaptive feed
control on (G26) or regardless of G26 over the period defined in Bxx.069
measuring period. When applying the adaptive feed control repeatedly
with the same cutting conditions, multiple measurement of 005 current
idling torque (force) is not necessary.

The NC measures 005 current idling torque (force) always at the end of
the acceleration phase during the time defined in Bxx.069 measuring
period.

If the block execution time is shorter than the defined Bxx.069
measuring period, the control generates Error 508 idling torque
recording @ axis.

Explanation

Designation

Number

Value range

Default setting

Unit

From version

Dependency

Purpose

Explanation

Designation

Number

Value range

Default setting

Unit

From version

Dependency

Purpose

Explanation
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5 Machine data
Machine data page 30 "Adaptive feed control" is only useful if process
parameter Bxx.062 adaptive feed control (yes/no) is set to "yes".

Machine data page 30 "Adaptive feed control" includes data elements
defining the adaptive feed control limit values and data elements for
indicating the measured values. The limit values allow to "overwrite" the
settings defined in process parameters Bxx.063 to Bxx.069 for adapting
the adaptive feed control function to the corresponding application, if
parameter 002 reference axis has not been set to 0.

The process parameters Bxx.063 to Bxx.069 correspond to the following
data element limit values and definitions in machine data page 30.

Process parameter Machine data page 30 "Adaptive feed control"

Number Designation Data
element
no.

Designation

Bxx.063 Reference axis for adaptive feed
control

= 002 Reference axis

Bxx.064 Limiting machining torque = 010 Limiting machining torque

Bxx.065 Minimum machining torque = 009 Minimum machining torque

Bxx.066 Maximum idling torque = 006 Maximum idling torque

Bxx.067 Maximum feed reduction = 013 Maximum feed reduction

Bxx.068 Amplification = 003 Amplification

Bxx.069 Measuring period = 004 Measuring period idling torque

Fig. 5-1: Correspondence table process parameters <-> machine data page 30
for adapting the adaptive feed control function to the corresponding
application.

The following data elements of machine data page 30 indicate the status
or measured values of the adaptive feed control function and serve as
information for the user.

Data element number Designation

001 Adaptive feed control active

005 Current idling torque

007 Current machining torque

008 Peak machining torque

011 Current feed reduction

012 Peak feed reduction

014 Stall torque

Fig. 5-2: Status machine data elements  of machine page 30 "Adaptive feed
control"

The data elements of machine data page 30 "Adaptive feed control" can
be read and defined manually or by

• MTD commands in the CNC and

• MTD_WR or MTD_RD commands in the SPS.

The use of the machine data is described in detail in the Rexroth
Indramat document "MTC200 machine data" (DOK-MTC200-
MAS*DAT*Vxx-AW0x-DE-P).

Condition

Adaptation limit values

Status variables for indication
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The following figure gives an overview of the machine data elements and
their dependencies.

013 (=Bxx.067) : maximum feed reduction

010 (=Bxx.064) :limiting machining torque

009 (=Bxx.065) :minimum machining torque

006 (=Bxx.066) :maximum idling torque

Control-internal effective
override in %

100 %

Maximum drive torque (P-0-0109 / S-0-0092)

007 current machining torque

011 current feed reduction

005 current idling torque

008 peak machining torque

014 stall torque

012 peak feed reduction

Status variables - peak values
Status variables - current values

Limits, to be entered by the user
Legend:

100 % 0 %

Feed reduction in %

0 %

003 (=Bxx.068) :amplification (I controller)

Torque/force actual value (S-0-0084)

Maschinenpage30_1.FH7

Fig. 5-3: Overview of data elements of machine data page 30

Note: By entering a value not equal to zero in machine data element
002 reference axis, the definitions in process parameter
Bxx.063 reference axis for adaptive feed control are
ignored by the adaptive feed control function. Furthermore, the
values of the corresponding data elements of machine data
page 30 "Adaptive feed control" instead of the process
parameter values Bxx.064 to Bxx.069 (see Fig. 5-1:
Correspondence table process parameters <-> machine data
page 30 for adapting the adaptive feed control function to the
corresponding application.) are used for the adaptive feed
control.

Note: When setting machine data element 002 reference axis to
"0", all entries in the machine data page are set to the values
defined in the process parameters when activating the
adaptive feed control function again. The value for variable
002 reference axis is also set to the value of process
parameter Bxx.063 reference axis for adaptive feed
control.
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5.1 Structure

Machine data page 30 "Adaptive feed control" defines the following data
structure:

6758&7 ^:ULWH�SURWHFWLRQ`^DGGLWLRQDO�`

^'DWD�GHVLJQDWLRQBBBBBBBBBBBBB` ^'DWD�W\SHBB` ^1&���636����*8,�`�^3DVVZRUG�SURW�`

$GDSW��)HHG�FRQWURO�DFWLYH %22/ � � � �

5HIHUHQFH�D[LV 6,17 � � � �

$PSOLILFDWLRQ � $03/ � � � �

0HDVXULQJ�SHULRG�LGOLQJ�WRUTXH 8,17 � � � �

&XUUHQW�LGOLQJ�WRUTXH 3(5& � � � �

0D[LPXP�LGOLQJ�WRUTXH � 3(5& � � � �

&XUUHQW�PDFKLQLQJ�WRUTXH 3(5& � � � �

3HDN�PDFKLQLQJ�WRUTXH 3(5& � � � �

0LQLPXP�PDFKLQLQJ�WRUTXH� 3(5& � � � �

/LPLWLQJ�PDFKLQLQJ�WRUTXH� 3(5& � � � �

&XUUHQW�IHHG�UHGXFWLRQ 3(5& � � � �

3HDN�IHHG�UHGXFWLRQ 3(5& � � � �

0D[LPXP�IHHG�UHGXFWLRQ 3(5& � � � �

6WDOO�WRUTXH 3(5& � � � �

(1'B6758&7

$55$< >

^'HVLJQDWLRQ�RI�FRQWURO�YDULDEOH`^PLQ��YDOXH����PD[��YDOXH`^DOWHUQDWLYH�GHVLJQDWRU`

�3URFHVV� ������������������� ��SURFHVVBQDPH�

@��2)��6758&7

Fig. 5-4: Process-specific machine data page 30 "Adaptive feed control"

5.2 Description of machine data elements

Adapt. feed control active
Adapt. feed control active

001

0.1

-

-

19V00

Only effective, if process parameter Bxx.062 adaptive feed control has
been set to "yes".

Data element for indicating whether or not the adaptive feed control
function in the NC program is activated by G26.

Value assignment:

001 = 1 : G26 adaptive feed control is switched on.

001 = 0 : G25 adaptive feed control is switched off or Bxx.062
adaptive feed control (yes/no) = "no".

Reference axis
Reference axis

002

0 ... 12 (= axis significance in the process)

Designation

Number

Value range

Default setting

Unit

From version

Dependency

Purpose

Explanation

Designation
Number

Value range
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0 = reference axis defined in the process parameters

1 = X axis 2 = Y axis 3 = Z axis

4 = U axis 5 = V axis 6 = W axis

7 = A axis 8 = B axis 9 = C axis

10 = S[=S1] axis 11 = S2 axis 12 = S3 axis

0 = reference axis defined in the process parameters

-

19V00

Only effective, if process parameter Bxx.062 adaptive feed control has
been set to "yes".

Machine data element 002 reference axis allows the user to select -
depending on the axis significance - an axis/a spindle from a process of
which the motor torque (force) is to be used for controlling the path
velocity of the interpolating axes.

The values to be entered correspond to the axis significance of the
process for which the adaptive feed control is activated.

Note: If a value not equal to zero is entered in machine data element
002 reference axis, the adaptive feed control function uses
the values of machine data page 30. The definitions in process
parameters Bxx.063 to Bxx.069 are ignored.

Note: When setting machine data element 002 reference axis to
"0", all machine data element entries are set to the values
defined in the corresponding process parameters (see Fig. 5-
1: Correspondence table process parameters <-> machine
data page 30 for adapting the adaptive feed control function to
the corresponding application.) when activating the adaptive
feed control function again. The value for variable 002
"reference axis" is also set to the value of process parameter
Bxx.063 reference axis for adaptive feed control.

Amplification
Amplification

003

0.00 ... 100.00

0.1

1/s

19V00

Only effective, if process parameter Bxx.062 adaptive feed control
(yes/no) has been set to "yes".

Variable 003 amplification allows the user to define for the adaptive feed
control function the integral-action time of the I controller.

The adaptive feed control uses an I controller for determining the effective
feed reduction depending on the current machining torque/force. The
value of machine data element 003 amplification corresponds to the
reciprocal value of the integral-action time of the I controller, i. e. high
values correspond to short integral-action times (= response times) and
small values to long integral-action times.

Default setting

Unit

From version

Dependency

Purpose

Explanation

Designation

Number

Value range

Default setting

Unit

From version

Dependency

Purpose

Explanation



Adaptive Feed Machine data 5-5

DOK-MTC200-AD*FEED*V19-FK01-EN-P

Note: The adaptive feed control function uses the value of machine
data element 003 amplification and ignores the value defined
in process parameter Bxx.068 amplification if the value zero
has not been entered in machine data element 002 reference
axis.

Measuring period idling torque
Measuring period idling torque

004

0 ... 65535

200

ms

19V00

Only effective, if process parameter Bxx.062 adaptive feed control
(yes/no) has been set to "yes".

Machine data element 004 measuring period idling torque allows the
user to define the duration of the measuring process for 005 current
idling torque (force).

The NC command ITM (Idle Thrust Measurement) allows to measure 005
current idling torque (force) either when switching the adaptive feed
control on (G26) shortly before machining or regardless of the adaptive
feed control (G25) over the period defined in machine data element 004
measuring period idling torque. When applying the adaptive feed
control repeatedly with the same cutting conditions, multiple
measurement of 005 current idling torque (force) is not necessary, if
the friction conditions are not changed considerably.

The NC measures the idling torque (force) always at the end of the
acceleration phase during the time defined in 004 measuring period
idling torque or Bxx.069 measuring period.

If the block execution time is shorter than the defined 004 measuring
period idling torque, the control generates error 508 idling torque
recording @ axis.

Note: The adaptive feed control function uses the value of machine
data element 004 measuring period idling torque and
ignores the value defined in process parameter Bxx.069
measuring period if the value zero has not been entered in
machine data element 002 reference axis.

Current idling torque
Current idling torque

005

0.0 ... 999.9

-

%  (100% = nominal motor torque/force)

19V00

Only effective, if process parameter Bxx.062 adaptive feed control
(yes/no) has been set to "yes".

Designation

Number

Value range

Default setting

Unit

From version

Dependency

Purpose

Explanation

Designation

Number

Value range

Default setting

Unit

From version

Dependency
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Machine data element 005 current idling torque indicates the current
idling torque (force) during the measuring process.

005 current idling torque generally corresponds to the friction torque of
the reference axis.

005 current idling torque (force) can be measured either when
switching the adaptive feed control on (G26) or while the adaptive feed
control is switched off (G25), e. g. when moving the machine without load.
The ITM command serves for measuring the idling torque (force). When
applying the adaptive feed control repeatedly with the same cutting
conditions, multiple measurement of 005 current idling torque (force) is
not necessary.

The NC measures the 005 idling torque (force) always at the end of the
acceleration phase during the time defined in Bxx.069 measuring period
or 004 measuring period idling torque. The determined mean value is
then saved in machine data element 005 current idling torque and will
be included in the calculation of 007 current machining torque (force).

005 current idling torque is calculated as follows:

stall.,, MMM currentactcurrentidling

vvv
−=

Midling,current: 005 current idling torque
Mact.,current: S-0-0084 torque/force actual value during G26
Mstall: AXD P-7-3652 measured stall torque

Fig. 5-5: Calculation of 005 current idling torque

Maximum idling torque
Maximum idling torque

006

0.0 ... 999.9

-

%  (100% = nominal motor torque/force)

19V00

Only effective, if process parameter Bxx.062 adaptive feed control
(yes/no) has been set to "yes".

Machine data element 005 maximum idling torque allows the user to
define for the adaptive feed control function the maximum admissible
idling torque/force.

If the measured 005 current idling torque exceeds the value defined in
006 maximum idling torque during the measuring process, the NC
interrupts the measuring or current machining process and issues error
message 509 idling torque > max. idling torque _ axis.

006 maximum idling torque is calculated as follows:

stall.max.,.max, MMM actidling

vvv
−=

Midling,max.: 006 maximum idling torque
Mact.,max.: max. S-0-0084 torque/force actual value during G26
Mstall: AXD P-7-3652 measured stall torque

Fig. 5-6: Calculation of 006 maximum idling torque

Purpose

Explanation

Designation

Number

Value range

Default setting

Unit

From version

Dependency

Purpose

Explanation
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Note: When entering the value zero in machine data element 006
maximum idling torque, the idling torque/force is not
monitored.

Note: The adaptive feed control function uses the value of machine
data element 006 maximum idling torque and ignores the
value defined in process parameter Bxx.066 maximum idling
torque if the value zero has not been entered in machine data
element 002 reference axis.

Current machining torque
Current machining torque

007

0.0 ... 999.9

-

%  (100% = nominal motor torque/force)

19V00

Only effective, if process parameter Bxx.062 adaptive feed control
(yes/no) has been set to "yes".

Machine data element 007 current machining torque indicates the
current machining torque (force) which is permanently updated while the
adaptive feed control (G26) is active.

The current machining torque is calculated as follows:

stall,.., MMMM currentidlingactcurrentmachin

vvvv
−−=

Mmachin.,current: 007 current machining torque
Mact.: S-0-0084 torque/force actual value
Midling,current: 005 current idling torque
Mstall: AXD P-7-3652 measured stall torque

Fig. 5-7: Calculation of 007 current machining torque

Peak machining torque
Peak machining torque

008

0.0 ... 999.9

-

%  (100% = nominal motor torque/force)

19V00

Only effective, if process parameter Bxx.062 adaptive feed control
(yes/no) has been set to "yes".

Machine data element 008 peak machining torque indicates the highest
machining torque which occurred during the last machining process with
adaptive feed control activated (G26).

The NC updates the value of machine data element 008 peak machining
torque when switching the adaptive feed control off (G25).

008 peak machining torque is calculated as follows:

Designation

Number

Value range

Default setting

Unit

From version

Dependency

Purpose

Explanation

Designation

Number

Value range

Default setting

Unit

From version

Dependency

Purpose

Explanation
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stall,.max.,., MMMM currentidlingactpeakmachin

vvvv
−−=

Mmachin.,peak: 008 peak machining torque
Mact.,max.: max. S-0-0084 torque/force actual value during G26
Midling,current: 005 current idling torque
Mstall: AXD P-7-3652 measured stall torque

Fig. 5-8: Calculation of 008 peak machining torque

Minimum machining torque
Minimum machining torque

009

0.0 ... 999.9

-

%  (100% = nominal motor torque/force)

19V00

Only effective, if process parameter Bxx.062 adaptive feed control
(yes/no) has been set to "yes".

The minimum machining torque/force to be considered during machining
with adaptive feed control activated G26 is entered in machine data
element 009 minimum machining torque.

009 minimum machining torque is calculated as follows:

stall,.min.,.min., MMMM currentidlingactmachin

vvvv
−−=

Mmachin.,peak: 009 minimum machining torque
Mact.,min.: min. S-0-0084 torque/force actual value during G26
Midling,current: 005 current idling torque
Mstall: P-7-3652 measured stall torque

Fig. 5-9: Calculation of 009 minimum machining torque

The value defined in machine data element 009 minimum machining
torque serves as switching threshold for the SPS status signal
PxxS.THMIS (THrust MISing).

The SPS status signal PxxS.THMIS is

• PxxS.THMIS = 1 if the 007 current machining torque occurred
during machining was always inferior to 009 minimum machining
torque,

• PxxS.THMIS = 0 if the 007 current machining torque occurred
during machining exceeded at least once the 009 minimum
machining torque.

When setting "0" for machine data element 009 minimum machining
torque, the NC does not monitor the machining torque as defined in 009
minimum machining torque with adaptive feed control activated (G26)
and, thus, does not update the interface signal PxxS.THMIS (Thrust
MISsing).

Note: The adaptive feed control function uses the value of machine
data element 009 minimum machining torque and ignores
the value defined in process parameter Bxx.065 minimum
machining torque if the value zero has not been entered in
machine data element 002 reference axis.

Designation

Number

Value range

Default setting

Unit

From version

Dependency

Purpose

Explanation

Note
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Limiting machining torque
Limiting machining torque

010

0.0 ... 999.9

-

%  (100% = nominal motor torque/force)

19V00

Only effective, if process parameter Bxx.062 adaptive feed control
(yes/no) has been set to "yes".

Machine data element 010 limiting machining torque allows the user to
define for the adaptive feed control function the limiting machining
torque/force to be observed during machining for the reference axis
(spindle/feed axis).

The NC tries to keep the torque/force actual value defined by machine
data element 010 limiting machining torque constant during machining
with adaptive feed control activated (G26). As soon as the value defined
in 010 limiting machining torque/force of the reference axis to be
monitored is exceeded, the path velocity is reduced accordingly by the NC
until 007 current machining torque corresponds again to the defined
010 limiting machining torque.

010 limiting machining torque is calculated as follows:

)( stall,...,lim., MMMMM currentidlingactactmachinitmachin

vvvvv
−−=≈

Mmachin.,limit: 010 limiting machining torque, defined by the user.
Mmachin.,act.: 007 current machining torque
Mact.: S-0-0084 torque/force actual value
Midling,current: 005 current idling torque
Mstall: AXD P-7-3652 measured stall torque

Fig. 5-10: Calculation of 010 limiting machining torque

Note: The adaptive feed control function uses the value of machine
data element 010 limiting machining torque and ignores the
value defined in process parameter Bxx.064 limiting
machining torque if the value zero has not been entered in
machine data element 002 reference axis.

Current feed reduction
Current feed reduction

011

0.0 ... 100.0

-

%

19V00

Only effective, if process parameter Bxx.062 adaptive feed control
(yes/no) has been set to "yes".

Indication of the current feed reduction.

The currently effective feed reduction is indicated by machine data
element 011 current feed reduction if the adaptive feed control function
is switched on (G26). When deactivating the adaptive feed control

Designation

Number

Value range

Default setting

Unit

From version

Dependency

Purpose

Explanation

Designation

Number

Value range

Default setting

Unit

From version

Dependency

Purpose

Explanation
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function (G25), the last "current" feed reduction value remains until the
function is activated again.

Peak feed reduction
Peak feed reduction

012

0.0 ... 100.0

-

%

19V00

Only effective, if process parameter Bxx.062 adaptive feed control
(yes/no) has been set to "yes".

Indication of the peak feed reduction.

The maximum value of machine data element 011 current feed
reduction which occurred while the adaptive feed reduction was switched
on (G26), is saved in machine data element 012 peak feed reduction
when switching the adaptive feed control off G25. The 011 current feed
reduction value is set back to zero when switching the adaptive feed
control function on (G26).

Maximum feed reduction
Maximum feed reduction

013

0.0 ... 100.0

%

19V00

Only effective, if process parameter Bxx.062 adaptive feed control
(yes/no) has been set to "yes".

Machine data element 013 maximum feed reduction allows to define for
the adaptive feed control function the feed reduction not to be exceeded
during machining.

• If 011 current feed reduction exceeds the value defined in 013
maximum feed reduction during machining with adaptive feed
control activated, the NC indicates this by setting the interface signal
PxxS.EXCTH (Excessive Thrust).

• If 011 current feed reduction reaches 100% and the feedrate is
reduced to the value 0 for at least 20ms, the control generates error
510 100% feed reduction @ axis. The error can only be cleared with
Clear Error.

Note: The "adaptive feed control" function uses the value of machine
data element 013 maximum feed reduction and ignores the
value defined in process parameter Bxx.067 if the value zero
has not been entered in machine data element 002 reference
axis.

Stall torque
Stall torque

014

0.0 ... 999.9

Designation

Number

Value range

Default setting

Unit

From version

Dependency

Purpose

Explanation

Designation

Number

Value range

Default setting

Unit

From version

Dependency

Purpose

Explanation

Designation

Number

Value range
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-

%  (100% = nominal motor torque/force)

19V00

Only effective, if process parameter Bxx.062 adaptive feed control
(yes/no) has been set to "yes".

Variable stall torque indicates the stall torque of the reference axis.

• 014 stall torque corresponds, e. g. in case of inclined axes, to the
weight torque of the masses which are not balanced by a possibly
available weight compensation. 014 stall torque is determined by
means of the AXD-SERCOS command P-7-3651 while 002 reference
axis is being controlled and is stopped (vnom=vact=0).

• The value of machine data element 014 stall torque corresponds to
the absolute value of the value output by the AXD-SERCOS command
P-7-3652.

Default setting

Unit

From version

Dependency

Purpose

Explanation
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6 SPS interface signals and APR-SERCOS
parameters

6.1 SPS interface signals

The adaptive feed control function offers the user the two following SPS
interface signals for measurement analysis:

• PxxS.THMIS "THrust MISsing" depending on process parameter
Bxx.065 minimum machining torque or machine data element 009
minimum machining torque,

• PxxS.EXCTH "EXCessive THrust" depending on process parameter
Bxx.067 maximum feed reduction or machine data element 013
maximum feed reduction.

PxxS.THMIS = 1

013 (=Bxx.067) : maximum feed reduction

010 (=Bxx.064): limiting machining torque

009 (=Bxx.065): minimum machining torque

006 (=Bxx.066): maximum idling torque

Torque force actual value (S-0-0084)

Control-internal effective
override in %

100 %

Maximum drive torque (P-0-0109 / S-0-0092)

007 current machining torque

011 current feed reduction

005 current idling torque

008 peak machining torque

014 stall torque

012 peak feed reduction Status variables - peak values
Status variables - current values

Limits, to be entered by the user
Legend:

PxxS.THMIS = 0

100 % 0 %

Feed reduction in %

003 (=Bxx.068): amplification

SPS_GWY_Signale.FH7

Fig. 6-1: SPS interface signals for the adaptive feed control function

Thrust Missing
Process status signal

PxxS.THMIS (THrust MISsing)

PxxS.THMIS = 1: The machining torque did not exceed the defined 009
or Bx.065 minimum machining torque during the machining process.

PxxS.THMIS = 0: The machining torque exceeded the defined 009 or
Bx.065 minimum machining torque during the machining process.

The NC resets the interface signal PxxS.THMIS when switching the
adaptive feed control on (G26) and off (G25) as well as upon program
end and control reset.

Type

Designation

Meaning

Update
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If 007 current machining torque does not exceed the value defined in
009 or Bxx.065 minimum machining torque during machining with
adaptive feed control activated (G26), the NC indicates this by setting the
interface signal PxxS.THMIS (Thrust Missing) when switching the
adaptive feed control off (G25).

E. g. a missing workpiece or a drill which was already broken before
changing or incorrect tool offset data may have caused that the value
defined in 009 or Bxx.065 minimum machining torque was not
exceeded (PxxS.THMIS = 1).

Excessive Thrust
Process status signal

PxxS.EXCTH (EXCessive THrust)

PxxS.EXCTH = 1: The current feed reduction exceeds the defined 013 or
Bxx.067 maximum feed reduction.

PxxS.EXCTH = 0: The current feed reduction does not exceed the
defined 013 or Bxx.067 maximum feed reduction.

The NC updates the interface signal PxxS.EXCTH continuously with
adaptive feed control witched on (G26) (see Fig. 2-1). The NC resets this
signal upon program end and control reset.

If 011 current feed reduction exceeds the maximum feed reduction
Bxx.067 during machining with adaptive feed control activated (G26), the
NC indicates this by setting the interface signal PxxS.EXCTH (Excessive
Thrust).

Note: The NC continues the machining process regardless of
whether or not 011 current feed reduction exceeds Bxx.067
or 013 maximum feed reduction. Only if

• 011 current feed reduction reaches 100% and

• 011 current feedrate is reduced to the value 0 for at
least 20ms and the value set in

• Bxx.067 or 013 maximum feed reduction is less than
100%,

the NC stops the machining process and generates error
message 510 100% feed reduction @ axis.

The exceeding of Bxx.067 or 013 maximum feed reduction
(PxxS.EXCTH = 1) may possibly be caused by the following: mechanics
too tight, the possibly available axis clamping has not released, cooling
lubricant supply interrupted or worn tool.

Method of operation

Explanation

Type

Designation

Meaning

Update

Method of operation

Explanation
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6.2 APR-SERCOS commands for stall torque recording

In case of inclined or precompensated axes, the adaptive feed control
function can only be used correctly if the occurring stall torques (forces)
are recorded. If not, the determined machining torques (forces) are not
correct and thus, unusable. The APR-SERCOS commands P-7-3651 /
65091 is used for stall torque (force) recording. The recorded stall torque
(force) can then be read with the APR-SERCOS command P-7-3652 /
65092.

The APR-SERCOS command P-7-3651 stall torque recording and P-7-
3652 measured stall torque can be used regardless of the activation of
the adaptive feed control function.

Stall torque recording P-7-3651 / 65091
Stall torque recording

P-7-3651 / 65091

AXD(@:P-7-3651)=xyz

• @ : Axis designation (X, Y, Z, U, V; W, A, B, C, S=S1, S2, S3) or axis
number (1..32,  according to the definition in the system parameters)

• xyz : period  0.0 ... 60000 [ms]

-

ms

19V00

-

Command for starting stall torque recording during the defined period.

Note: The result of P-7-3651 stall torque recording is only correct if
the selected axis is being controlled and is stopped during the
defined recording period (vnom=vact=0).

• The stall torque is, for example, required when inclined or
precompensated axes are used as reference axis for the adaptive
feed control or drill breakage monitoring function.

Measured stall torque P-7-3652 / 65092
Measured stall torque

P-7-3652 / 65092

AXD(@:P-7-3652)

@ = axis designation (X, Y, Z, U, V; W, A, B, C, S=S1, S2, S3) or axis
number (1..32,  according to the definition in the system parameters)

-

0,1 * %

19V00

-

Command for reading the result of P-7-3651 / 65091 stall torque
recording.

Designation

Number

Syntax in NC program

Value range

Default setting

Unit

From version

Dependency

Purpose

Explanation

Designation

Number

Syntax in NC program

Value range

Default setting

Unit

From version

Dependency

Purpose
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Note: The result is only correct if, while executing command P-7-
3561 stall torque recording, the selected axis has been
controlled and stopped during the defined recording period
(vnom=vact=0).

• P-7-3652 measured stall torque is, for example, required when
inclined or precompensated axes are used as reference axis for the
adaptive feed control or drill breakage monitoring function.

Stall torque recording example
The following example shows an NC program for stall torque recording on
an X axis which, at the same time, monitors the stall torque recording
period and which moves the X axis only upon completion of the
measuring period.

����

����

1�����*���;���������<������

�������6WDOO�WRUTXH�PHDVXUHPHQW�ZLWK�WLPH�PRQLWRULQJ������

1�����#��� �����������������������������������PHDVXULQJ�SHULRG�LQ�PV�IRU�VWDOO�WRUTXH�UHFRUGLQJ

1�����$;'�;�3�������� #�����������������������PHDVXUH�VWDOO�WRUTXH�GXULQJ�#����PV

1�����#��� 7,0(�������������������������������UHFRUG�DFWXDO�WLPH

����

����������������������������������������������DQ\�1&�EORFNV�LQ�ZKLFK�WKH

1�����*���<���)�������������������������������;�D[LV�LV�QRW�XVHG

����

����

1�����#��� 7,0(�#�����������������������������UHFRUG�WLPH�GLIIHUHQFH

1�����#��� �#���������#�����%0,��*2B21��������MXPS�LI�#����!�#���

1�����*���) #���������������������������������ZDLWLQJ�WLPH�

1������*2B21����������������������������������MXPS�VWDOO�WRUTXH�UHFRUGLQJ�FRPSOHWHG

1�����#��� $;'�;�3����������������������������UHDG�LQ�VWDOO�WRUTXH�LQ�YDULDEOH

�������SURFHVVLQJ��������������������������

1�����*���*���;����������)�������,70����������PHDVXUH�LGOLQJ�WRUTXH�DQG�$)�RQ�

1�����*���������������������������������������$)�RII

����

����

Fig. 6-2: NC program for stall torque recording and execution time monitoring

Explanation
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7 Error messages

Error 508: error idling torque recording @ axis
The NC function ITM idling torque measurement is started in the next
block by the NC command ITM upon activation of the recording. The
block speed must be constant and the block execution time must exceed
the time defined in 004 measuring period idling torque or Bxx.069
measuring period.

• The NC block speed is not constant upon activation of idling torque
recording ITM, e. g. override has been modified,

• the block execution time in the NC block upon activation of idling
torque recording ITM is shorter than the periods defined in

• process parameter Bxx.069 measuring period or in

• machine data element 004 measuring period idling torque of
machine data page 30 "Adaptive feed control".

Possible remedial actions:

• Keep the speed constant during idling torque recording ITM,

• increase the travel path of the NC block in which ITM is programmed,

• reduce the speed of the NC block in which ITM is programmed,

• reduce Bxx.069 measuring period or 004 measuring period idling
torque for idling torque recording.

Error 509: idling torque > max. idling torque @ axis
Error 509 idling torque > max. idling torque @ axis occurs if the torque
measured upon execution of the NC command ITM idling torque
recording exceeds the values defined in

• process parameter Bxx.066 maximum idling torque or in

• machine data variable 006 maximum idling torque.

• Check the plausibility of the indicated 005 current idling torque and

• redefine the value for 006 or Bxx.066 maximum idling torque, if
necessary.

Error 510: 100% feed reduction @ axis
Error 510 100% feed reduction @ axis occurs (see Fig. 2-1), if:

• the G26 adaptive feed control function is active and

• 011 current feed reduction is equal to 100% and

• the feedrate is 0 for more than 20ms and

• the parameterized 013 or Bxx.067 maximum feed reduction is
unequal to 0.

011 current feed reduction exceeds 100% if 007 current machining
torque exceeds the paramerized 010 or Bxx.064 limiting machining
torque for an extended period.  The time and speed required for adapting
011 current feed reduction to 007 current machining torque are
defined by 003 or Bxx.068 amplification.

Determine the cause of the 011 current feed reduction value, e. g.

• check tool wear,

• feedrate override, feedrate or machining volume has been modified
after machine parameter or machine data setting so that 007 current
machining torque (force) is now higher,

Cause

Remedy

Cause

Remedy

Cause

Remedy
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• check the values defined for 010 or Bxx.064 limiting machining
torque and 013 or Bxx.067 maximum feed reduction in the machine
data and machine parameters,

• clear the error with Clear Error.
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8 Application example

8.1 Milling

Knee milling machine with compound table

The X and Y axis move the compound table and the Z axis moves the
main spindle in vertical direction.

Z

X

Y

Konsolfräsmaschine.FH7

Fig. 8-1: Knee milling machine with compound table

Preparation
For using the adaptive feed control function, the steps described in
chapter "2.1 Procedure" have to be carried out in the indicated order. The
adaptive feed control function can only be used if the following
preparations are carried out:

First, the reference axis has to be determined depending on the given
conditions: For our example application, a constant machining capacity
(el. power of the spindle drive) is desired. Therefore, we define the main
spindle (S axis) as reference axis.

1. The torque (force) values of the reference axis are recorded for the
machining process(es) to be monitored by means of the MTC200
oscilloscope function. Use the corresponding program and cutting
data for machining. The following signals are recorded:

• S-0-0040 actual speed value

• S-0-0080 torque/force nominal value

2. The following data of the reference measurement is used:

System description

Reference axis determination

Reference measurement
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• stall torque

• idling torque

• determination of

• 009 or Bxx.065 minimum machining torque (see Fig. 5-9, page
5-8),

• 008 peak machining torque (see Fig. 5-8, page 5-8) and

• 010 or Bxx.064 limiting machining torque  (see Fig. 5-10,
page 5-9).

3. Activation of the adaptive feed control function:

Bxx.062 adaptive feed control = yes

4. Define the main spindle as reference axis:

Bxx.063 reference axis for adaptive feed control = 10 (S axis)

5. Compare the data determined by the reference measurement with the
projected data and multiply by a safety factor, if necessary. Enter the
values in process parameters Bxx.064 to Bxx.067.

6. Determine the value for Bxx.068 amplification. An iterative
procedure is recommended for setting the I controller. E. g. 0.1 1/s
can be set as starting value in order to obtain a relatively "stiff"
control.

Use in the NC program
7. Measurement of the current idling torque and use of the adaptive feed

control:

����

����

�������SURFHVVLQJ��������������������������

1�����*���;����������,70����������������������PHDVXUH�LGOLQJ�WRUTXH��UHIHUHQFH�D[LV� �6��

1�����*���*���;����������)��������������������VZLWFK�RQ�DGDSWLYH�IHHG�FRQWURO

1�����*���������������������������������������VZLWFK�RII�DGDSWLYH�IHHG�FRQWURO

����

����

Fig. 8-2: Use of ITM and G26 / G25 in the NC program

In principle, no entries are required in the machine data. All required
definitions can be made in the process parameters. These are then
indicated automatically in the machine data while the adaptive feed
control is active (G26), if no reference axis, differing from the reference
axis defined in process parameter Bxx.063, is defined in the machine
data. The status variables (see Fig. 5-2, page 5-1) are used for controlling
the function.

The SPS interface signals PxxS.THMIS and PxxS.EXCTH allow to react
when Bxx.067 maximum feed reduction is exceeded and the minimum
machining torque is not reached.

A possible reaction might be that an event is recorded in the SPS upon
the response of interface signal PxxS.THMIS. This event stops the
execution of the current NC program and,

• for example, issues a message for the user indicating that the
minimum machining torque has not been reached and the possible
causes, such as no workpiece available, drill possibly broken,...,

- or -

• starts a test cycle which, for example, checks by means of a probe,
whether the workpiece is available.

Parameterization

Machine data

SPS interface signals
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Further information regarding the events is available in the "NC
programming instructions" 19VRS" (DOK-MTC200-NC**PRO*V19-AW0x-
DE-P).

The following figure Fig. 8-3 shows an example of an SPS program in
which:

• the SPS interface signal P00S.THMIS influences event 11,

• the SPS interface signal P00S.EXCTH influences event 12 and

• marker "mEXCTHSP" stores the single exceeding of 0013 or Bxx.067
maximum feed reduction until the adaptive feed control function is
switched off (G25). The deactivation of the adaptive feed control (G25)
is indicated in machine data element 001 adaptive feed control
active and read from machine data page 30 in process 0 by means of
the MTD_RD function in the SPS program.
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Fig. 8-3: SPS program example

SPS program example
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11 Service & Support

11.1 Helpdesk

Unser Kundendienst-Helpdesk im Hauptwerk Lohr
am Main steht Ihnen mit Rat und Tat zur Seite.
Sie erreichen uns

- telefonisch: +49 (0) 9352 40 50 60
über Service-Call Entry Center Mo-Fr   07:00-18:00

- per Fax: +49 (0) 9352 40 49 41

- per e-Mail: service@indramat.de

Our service helpdesk in the head factory Lohr am
Main is assisting you in all kind of queries.
You may contact us

- by phone: +49 (0) 9352 40 50 60
via Service-Call Entry Center Mo-Fr   07:00-18:00

- by fax: +49 (0) 9352 40 49 41

- by e-mail: service@indramat.de

11.2 Service-Hotline

Außerhalb der Helpdesk-Zeiten ist der Service
direkt ansprechbar unter

+49 (0) 171 333 88 26
oder +49 (0) 172 660 04 06

Beyond the helpdesk hours, our service is directly
contactable under

+49 (0) 171 333 88 26
or +49 (0) 172 660 04 06

11.3 Internet - Worldwide Web

Weitere Hinweise zu Service, Reparatur und
Training finden Sie im Internet unter

www.indramat.de

Außerhalb Deutschlands nehmen Sie bitte zuerst
Kontakt mit Ihrem lokalen Ansprechpartner auf. Die
Adressen sind im Anhang aufgeführt.

Further hints about service, repairs and training are
available in the worldwide web under

www.indramat.de

Please don't hesitate to contact first the sales &
service agencies in your area. Refer to the
addresses are on the following pages.

11.4 Vor der Kontaktaufnahme...
  ...before contacting us

Wir können Ihnen schnell und effizient helfen wenn
Sie folgende Informationen bereithalten:

1. detaillierte Beschreibung der Störung und der
Umstände.

2. Angaben auf dem Typenschild der
betreffenden Produkte, insbesondere
Typenschlüssel und Seriennummern.

3. Telefon-/Faxnummern und e-Mail-Adresse,
unter denen Sie für Rückfragen zu erreichen
sind.

To enable us for quick and efficient help, please
prepare the following information:

1. most detailed description of the failure
appearance.

2. Indications on the typelabel of the concerned
products, especially typecodes and
serialnumbers.

3. Telephone-/faxnumbers and e-mail address by
which we can attend you in case of queries.
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11.5 Kundenbetreuungsstellen
Sales & Service Facilities
Verkaufsniederlassungen sales agencies
Niederlassungen mit Kundendienst agencies providing service

 Deutschland – Germany vom Ausland: (0) nach Landeskennziffer weglassen!!
from abroad: don’t dial (0) after country code!

Vertriebsgebiet Mitte
 Germany Centre

Rexroth Indramat GmbH
Bgm.-Dr.-Nebel-Str. 2
97816 Lohr am Main

Kompetenz-Zentrum Europa

Telefon: +49 (0)9352 40-0
Telefax: +49 (0)9352 40-4885

S E R V I C E

C A L L  E N T R Y  C E N T E R
MO – FR

von 07:00 - 18:00 Uhr

from 7 am – 6 pm

Tel. +49 (0) 9352 40 50 60
service@indramat.de

S E R V I C E

H O T L IN E
MO – FR

von 17:00 - 07:00 Uhr
from 5 pm - 7 am

+ SA / SO

Tel.: +49 (0)172 660 04 06
o d e r  /  o r

Tel.: +49 (0)171 333 88 26

S E R V I C E

ERSATZTEILE / SPARES
verlängerte Ansprechzeit
- extended office time -

♦ nur an Werktagen
- only on working days -

♦ von 07:00 - 18:00 Uhr
- from 7 am - 6 pm  -

Tel. +49 (0) 9352 40 42 22

Vertriebsgebiet Süd
 Germany South

Rexroth Indramat GmbH
Ridlerstraße 75
80339 München

Telefon: +49 (0)89 540138-30
Telefax: +49 (0)89 540138-10
indramat.mue@t-online.de

Gebiet Südwest
 Germany South-West

Mannesmann Rexroth AG
Vertrieb Deutschland – VD-BI
Geschäftsbereich Rexroth Indramat
Regionalzentrum Südwest
Ringstrasse 70    /   Postfach 1144
70736 Fellbach   /    70701 Fellbach

Tel.: +49 (0)711 57 61–100
Fax: +49 (0)711 57 61–125

Vertriebsgebiet Ost
 Germany East

Rexroth Indramat GmbH
Beckerstraße 31
09120 Chemnitz

Telefon: +49 (0)371 35 55-0
Telefax: +49 (0)371 35 55-333

Vertriebsgebiet Nord
 Germany North

Mannesmann Rexroth AG
Vertriebsniederlassung Region Nord
Gesch.ber. Rexroth Indramat
Walsroder Str. 93
30853 Langenhagen

Telefon: +49 (0) 511 72 66 57-0
Telefax: +49 (0) 511 72 66 57-93

Vertriebsgebiet West
 Germany West

Mannesmann Rexroth AG
Vertrieb Deutschland
Regionalzentrum West
Borsigstrasse 15
40880 Ratingen

Telefon: +49 (0)2102 409-0
Telefax: +49 (0)2102 409-406

Vertriebsgebiet Mitte
 Germany Centre

Mannesmann Rexroth AG
Gesch.ber. Rexroth Indramat
Lilistraße 14-18
63067 Offenbach

Telefon: +49 (0) 69 82 00 90-0
Telefax: +49 (0) 69 82 00 90-80

Vertriebsgebiet Ost
 Germany East

Mannesmann Rexroth AG
GB Rexroth Indramat GmbH
Holzhäuser Str. 122
04299 Leipzig

Telefon: +49 (0)341 86 77-0
Telefax: +49 (0)341 86 77-219

Vertriebsgebiet Nord
 Germany North

Rexroth Indramat GmbH
Kieler Straße 212
22525 Hamburg

Telefon: +49 (0)40 85 31 57-0
Telefax: +49 (0)40 85 31 57-15
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Europa – Europe vom Ausland: (0) nach Landeskennziffer weglassen, Italien: 0 nach Landeskennziffer mitwählen
from abroad:    don’t dial (0) after country code, Italy:    dial 0 after country code

Austria

Mannesmann Rexroth Ges.m.b.H.
Gesch.ber. Rexroth Indramat
Hägelingasse 3
1140 Wien
Telefon: +43 (0)1 9852540-400
Telefax: +43 (0)1 9852540-93

Austria

Mannesmann Rexroth G.m.b.H.
Gesch.ber. Rexroth Indramat
Industriepark 18
4061 Pasching
Telefon: +43 (0)7221 605-0
Telefax: +43 (0)7221 605-21

Belgium

Mannesmann Rexroth N.V.-S.A.
Gesch.ber. Rexroth Indramat
Industrielaan 8
1740 Ternat
Telefon: +32 (0)2 5830719
Telefax: +32 (0)2 5830731
indramat@rexroth.be

Denmark

BEC AS
Zinkvej 6
8900 Randers

Telefon: +45 (0)87 11 90 60
Telefax: +45 (0)87 11 90 61

Czech Republic

Mannesmann-Rexroth, spol.s.r.o.
Hviezdoslavova 5
627 00 Brno

Telefon: +420 (0)5 48 126 358
Telefax: +420 (0)5 48 126 112

England

Mannesmann Rexroth Ltd.
Rexroth Indramat Division
Broadway Lane, South Cerney
Cirencester, Glos GL7 5UH

Telefon: +44 (0)1285 863000
Telefax: +44 (0)1285 863030

Finland

Rexroth Mecman Oy
Rexroth Indramat division
Ansatie 6
017 40 Vantaa

Telefon: +358 (0)9 84 91-11
Telefax: +358 (0)9 84 91-13 60

France

Mannesmann Rexroth S.A.
Division Rexroth Indramat
Parc des Barbanniers
4, Place du Village
92632 Gennevilliers Cedex

Telefon: +33 (0)141 47 54 30
Telefax: +33 (0)147 94 69 41
Hotline: +33 (0)608 33 43 28

France

Mannesmann Rexroth S.A.
Division Rexroth Indramat
270, Avenue de Lardenne
31100 Toulouse
Telefon: +33 (0)5 61 49 95 19
Telefax: +33 (0)5 61 31 00 41

France

Mannesmann Rexroth S.A.
Division Rexroth Indramat
91, Bd. Irène Joliot-Curie
69634 Vénissieux – Cedex
Telefon: +33 (0)4 78 78 53 65
Telefax: +33 (0)4 78 78 53 62

Hungary

Mannesmann Rexroth Kft.
Angol utca 34
1149 Budapest

Telefon: +36 (1) 364 00 02
Telefax: +36 (1) 383 19 80

Italy

Mannesmann Rexroth S.p.A.
Divisione Rexroth Indramat
Via G. Di Vittoria, 1
20063 Cernusco S/N.MI
Telefon: +39 02 2 365 270
Telefax: +39 02 700 408 252378

Italy

Mannesmann Rexroth S.p.A.
Divisione Rexroth Indramat
Via Borgomanero, 11
10145 Torino

Telefon: +39 011 7 50 38 11
Telefax: +39 011 7 71 01 90

Italy

Mannesmann Rexroth S.p.A.
Divisione Rexroth Indramat
Via del Progresso, 16 (Zona Ind.)
35020 Padova

Telefon: +39 049 8 70 13 70
Telefax: +39 049 8 70 13 77

Italy

Mannesmann Rexroth S.p.A.
Divisione Rexroth Indramat
Via Mascia, 1
80053 Castellamare di Stabia NA

Telefon: +39 081 8 71 57 00
Telefax: +39 081 8 71 68 85

Italy

Mannesmann Rexroth S.p.A.
Divisione Rexroth Indramat
Viale Oriani, 38/A
40137 Bologna

Telefon: +39 051 34 14 14
Telefax: +39 051 34 14 22

Netherlands

Rexroth B.V.
Kruisbroeksestraat 1
(P.O. Box 32)
5281 RV Boxtel
Telefon: +31 (0)411 65 19 51
Telefax: +31 (0)411 65 14 83
 indramat@hydraudyne.nl

Netherlands

Rexroth Hydrocare B.V.
Kruisbroeksestraat 1
(P.O. Box 32)
5281 RV Boxtel
Telefon: +31 (0)411 65 19 51
Telefax: +31 (0)411 67 78 14

Norway

Rexroth Mecman AS
Rexroth Indramat Division
Berghagan 1          or: Box 3007
1405 Ski-Langhus     1402 Ski
Telefon: +47 (0)64 86 41 00
Telefax: +47 (0)64 86 90 62

Poland

Mannesmann Rexroth Sp.zo.o.
Biuro Poznan
ul. Dabrowskiego 81/85
60-529 Poznan
Telefon: +48 061 847 67 99
Telefax: +48 061 847 64 02

Rumania

Mannesmann Rexroth Sp.zo.o.
Str. Drobety nr. 4-10, app. 14
70258 Bucuresti, Sector 2

Telefon: +40 (0)1 210 48 25
+40 (0)1 210 29 50

Telefax: +40 (0)1 210 29 52

Russia

Tschudnenko E.B.
Arsenia 22
153000 Ivanovo

Telefon: +7 093 223 96 33
oder/or +7 093 223 95 48
Telefax: +7 093 223 46 01

Spain

Mannesmann Rexroth S.A.
Divisiòn Rexroth Indramat
Centro Industrial Santiga
Obradors s/n
08130 Santa Perpetua de Mogoda
Barcelona
Telefon: +34 9 37 47 94 00
Telefax: +34 9 37 47 94 01

Spain

Goimendi S.A.
División Rexroth Indramat
Parque Empresarial Zuatzu
C/ Francisco Montagne no.2
20018 San Sebastian

Telefon: +34 9 43 31 84 21
- service: +34 9 43 31 84 56
Telefax: +34 9 43 31 84 27
- service: +34 9 43 31 84 60
satindramat-goimendi@adegi.es

Sweden

Rexroth Mecman Svenska AB
Rexroth Indramat Division
Varuvägen 7
125 81 Stockholm

Telefon: +46 (0)8 727 92 00
Telefax: +46 (0)8 647 32 77

Slowenia

Rexroth Indramat
elektromotorji d.o.o.
Otoki 21
64 228 Zelezniki

Telefon: +386 64 61 73 32
Telefax: +386 64 64 71 50

Switzerland -East-

Mannesmann Rexroth Schweiz AG
Gesch.ber. Rexroth Indramat
Gewerbestraße 3
8500 Frauenfeld

Telefon: +41 (0)52 720 21 00
Telefax: +41 (0)52 720 21 11

Switzerland -West-

Mannesmann Rexroth Suisse SA
Département Rexroth Indramat
Rue du village 1
1020 Renens

Telefon: +41 (0)21 632 84 20
Telefax: +41 (0)21 632 84 21

Turkey

Mannesmann Rexroth Hidropar A..S.
Fevzi Cakmak Cad No. 3
34630 Sefaköy Istanbul
Telefon: +90 212 541 60 70
Telefax: +90 212 599 34 07
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Africa, Asia, Australia – incl. Pacific Rim

vom Ausland: (x) nach Landeskennziffer weglassen!
from abroad: don’t dial (x) after country code!

Australia

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

Telefon: +61 (0)3 93 59 02 28
Telefax: +61 (0)3 93 59 02 86

Australia

Mannesmann Rexroth Pty. Ltd.
No. 7, Endeavour Way
Braeside Victoria, 31 95
Melbourne

Telefon: +61 (0)3 95 80 39 33
Telefax: +61 (0)3 95 80 17 33
 mel@rexroth.com.au

China

Shanghai Mannesmann Rexroth
Hydraulics & Automation Ltd.
Wai Gaoqiao Free Trade Zone
No.122, Fu Te Dong Yi Road
Shanghai 200131 - P.R.China

Telefon: +86 21 58 66 30 30
Telefax: +86 21 58 66 55 23

China

Mannesmann Rexroth (China) Ldt.
15/F China World Trade Center
1, Jianguomenwai Avenue
Beijing 100004, P.R.China

Telefon: +86 10 65 05 03 80
Telefax: +86 10 65 05 03 79

China

Mannesmann Rexroth (China) Ldt.
A-5F., 123 Lian Shan Street
Sha He Kou District
Dalian 116 023, P.R.China

Telefon: +86 411 46 78 930
Telefax: +86 411 46 78 932

China

Mannesmann Rexroth (China) Ldt.
Guangzhou Repres. Office
Room 1014-1016, Metro Plaza,
Tian He District, 183 Tian He Bei Rd
Guangzhou 510075, P.R.China

Telefon: +86 20 8755-0030
+86 20 8755-0011

Telefax: +86 20 8755-2387

Hongkong

Rexroth (China) Ldt.
1/F., 19 Cheung Shun Street
Cheung Sha Wan,
Kowloon, Hongkong

Telefon: +852 22 62 51 00
Telefax: +852 27 41 33 44

India

Mannesmann Rexroth (India) Ltd.
Rexroth Indramat Division
Plot. A-58, TTC Industrial Area
Thane Turbhe Midc Road
Mahape Village
Navi Mumbai - 400 701

Telefon: +91 (0)22 7 61 46 22
Telefax: +91 (0)22 7 68 15 31

India

Mannesmann Rexroth (India) Ltd.
Rexroth Indramat Division
Plot. 96, Phase III
Peenya Industrial Area
Bangalore - 560058

Telefon: +91 (0)80 8 39 73 74
Telefax: +91 (0)80 8 39 43 45

Indonesia

PT. Rexroth Wijayakusuma
Jl. Raya Bekasi Km 21
Pulogadung
Jakarta Timur 13920

Telefon: +62 21 4 61 04 87
+62 21 4 61 04 88

Telefax: +62 21 4 60 01 52

Japan

Rexroth Automation Co., Ltd.
Service Center Japan
Yutakagaoka 1810, Meito-ku,
NAGOYA 465-0035, Japan

Telefon: +81 (0)52 777 88 41
+81 (0)52 777 88 53
+81 (0)52 777 88 79

Telefax: +81 (0)52 777 89 01

Japan

Rexroth Automation Co., Ltd.
Rexroth Indramat Division
1F, I.R. Building
Nakamachidai 4-26-44, Tsuzuki-ku
YOKOHAMA 224-0041, Japan

Telefon: +81 (0)45 942 72 10
Telefax: +81 (0)45 942 03 41

Korea

Mannesmann Rexroth-Korea Ltd.
Rexroth Indramat Division
1500-12 Dadae-Dong- Saha-Ku
Pusan, 604-050
Republic of South Korea

Telefon: +82 (0)51 26 00 741
Telefax: +82 (0)51 26 00 747
gyhan@rexrothkorea.co.kr

South Africa

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

Telefon: +27 (0)11 673 20 80
Telefax: +27 (0)11 673 72 69

Taiwan

Rexroth Uchida Co., Ltd.
No.17, Lane 136, Cheng Bei 1 Rd.,
Yungkang, Tainan Hsien
Taiwan, R.O.C.

Telefon: +886 (0)6 25 36 565
Telefax: +886 (0)6 25 34 754

Thailand

NC Advance Technologies Co. Ltd.
59/76 Moo 9
Soi Ramintra 34
Ramintra Road, Tharang, Bangkhen
Bangkok 10220

Telefon: +66 2 943 70 62
              +66 2 943 71 21
Telefax: +66 2 509 23 62
 sonkawin@hotmail.com
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Nordamerika – North America
USA

Mannesmann Rexroth Corporation
Rexroth Indramat Division
5150 Prairie Stone Parkway
Hoffman Estates, IL 60192-3707

Competence Centre America
Telefon: +1 847 6 45 36 00
Telefax: +1 847 6 45 62 01
 service@indramat.com

USA

Mannesmann Rexroth Corporation
Rexroth Indramat Division
Central Region Technical Center
Auburn Hills, MI 48326

Telefon: +1 248 3 93 33 30
Telefax: +1 248 3 93 29 06

USA

Mannesmann Rexroth Corporation
Rexroth Indramat Division
Southeastern Technical Center
3625 Swiftwater Park Drive
Suwanee, Georgia 30174

Telefon: +1 770 9 32 32 00
Telefax: +1 770 9 32 19 03

USA

HOTLINE

- 7 days x 24hrs -

+1-800-860-1055

USA

Mannesmann Rexroth Corporation
Rexroth Indramat Division
Charlotte Regional  Sales Office
14001 South Lakes Drive
Charlotte, North Carolina 28273

Telefon: +1 704 5 83 97 62
+1 704 5 83 14 86

USA

Mannesmann Rexroth Corporation
Rexroth Indramat Division
Northeastern Technical Center
99 Rainbow Road
East Granby, Connecticut 06026

Telefon: +1 860 8 44 83 77
Telefax: +1 860 8 44 85 95

Canada East

Basic Technologies Corporation
Burlington Division
3426 Mainway Drive
Burlington, Ontario
Canada L7M 1A8

Telefon: +1 905 335 55 11
Telefax: +1 905 335-41 84

Canada West

Basic Automation Burnaby
5345 Goring St.
Burnaby, British Columbia
Canada V7J 1R1

Tel. +1 604   205-5777
Fax +1 604   205-6944
dave.gunby@basic.ca

Südamerika –  South America
Argentina

Mannesmann Rexroth S.A.I.C.
Division Rexroth Indramat
Acassusso 48 41/7
RA - 1605 Munro (Buenos Aires)

Telefon: +54 (0)11 4756 01 40
Telefax: +54 (0)11 4762 6862
mannesmann@mannesmannsaic.com.ar

Argentina

NAKASE
Servicio Tecnico CNC
Calle 49, No. 5764/66
RA - 1653 Villa Balester
Prov. - Buenos Aires

Telefon: +54 (0) 11 4768 36 43
Telefax: +54 (0) 11 4768 24 13
 nakase@usa.net
 nakase@infovia.com.ar

Brazil

Mannesmann Rexroth
Automação Ltda.
Divisão Rexroth Indramat
Rua Georg Rexroth, 609
Vila Padre Anchieta
BR - 09951-270 Diadema-SP
[ Caixa Postal 377 ]
[  BR-09901-970 Diadema-SP ]

Telefon: +55 (0)11  4075 90 60
+55 (0)11  4075 90 70

Telefax: +55 (0)11  4075 35 52
 awittwer@rexroth.com.br

Brazil

Mannesmann Rexroth
Automação Ltda.
Divisão Rexroth Indramat
R. Dr.Humberto Pinheiro Vieira, 100
Distrito Industrial
BR - 89220-390 Joinville - SC
[ Caixa Postal 1273 ]

Tel./Fax: +55 (0)47 473 58 33
Mobil: +55 (0)47 974 66 45
 prochnow@zaz.com.br

Mexico

Mannesmann Rexroth Mexico S.A.
de C.V.
Calle Neptuno 72
Unidad Ind. Vallejo
MEX - 07700 Mexico, D.F.

Telefon: +52 5 754 17 11
+52 5 754 36 84
+52 5 754 12 60

Telefax: +52 5 754 50 73
+52 5 752 59 43
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12 Revisions to this Document
Despite careful creation and proofreading of this document, we cannot
guarantee that it is absolutely free of mistakes. It can also be possible
that the most recent modifications and/or supplements of the product
described here could not be included in the document. If you notice any
incorrect or missing specifications in this description, or if you have any
suggestions about improving this publication, do not hesitate to tell us
about it on this form. Fax a copy of this form to the address below - and
you will help us to keep this document up to date.

Thank you very much for your cooperation.

"

 

Document information:

Title:

Type code:

Where did you notice faults? (Chapter, Page, Fig., Table)

� Chapter: Page: Fig.: Table:

� Chapter: Page: Fig.: Table:

� Chapter: Page: Fig.: Table:

What is the problem?  (please explain in detail what is wrong or
what is missing)

Rexroth Indramat
GmbH
+49 (0) 93 52/40-44 65

From:
Company:
Departm.:
Name:
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