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Legal information
Warning notice system

This manual contains notices you have to observe in order to ensure your personal safety, as well as to prevent
damage to property. The notices referring to your personal safety are highlighted in the manual by a safety alert

symbol, notices referring only to property damage have no safety alert symbol. These notices shown below are
graded according to the degree of danger.

/\DANGER

indicates that death or severe personal injury will result if proper precautions are not taken.

/\WARNING

indicates that death or severe personal injury may result if proper precautions are not taken.

/\CAUTION

with a safety alert symbol, indicates that minor personal injury can result if proper precautions are not taken.

CAUTION

without a safety alert symbol, indicates that property damage can result if proper precautions are not taken.

NOTICE

indicates that an unintended result or situation can occur if the corresponding information is not taken into
account.

If more than one degree of danger is present, the warning notice representing the highest degree of danger will

be used. A notice warning of injury to persons with a safety alert symbol may also include a warning relating to
property damage.

Qualified Personnel
The device/system may only be set up and used in conjunction with this documentation. Commissioning and
operation of a device/system may only be performed by qualified personnel. Within the context of the safety notes

in this documentation qualified persons are defined as persons who are authorized to commission, ground and
label devices, systems and circuits in accordance with established safety practices and standards.

Proper use of Siemens products
Note the following:

/\WARNING

Siemens products may only be used for the applications described in the catalog and in the relevant technical
documentation. If products and components from other manufacturers are used, these must be recommended
or approved by Siemens. Proper transport, storage, installation, assembly, commissioning, operation and
maintenance are required to ensure that the products operate safely and without any problems. The permissible
ambient conditions must be adhered to. The information in the relevant documentation must be observed.

Trademarks

All names identified by ® are registered trademarks of the Siemens AG. The remaining trademarks in this

publication may be trademarks whose use by third parties for their own purposes could violate the rights of the
owner.

Disclaimer of Liability

We have reviewed the contents of this publication to ensure consistency with the hardware and software
described. Since variance cannot be precluded entirely, we cannot guarantee full consistency. However, the
information in this publication is reviewed regularly and any necessary corrections are included in subsequent

editions.

Siemens AG Ordernumber: 6FC5398-6CP10-1BAO Copyright © Siemens AG 2009.
Industry Sector ® 05/2009 Technical data subject to change
Postfach 48 48
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Foreword

SINUMERIK documentation

Target group

Benefits

Standard scope

The SINUMERIK documentation is organized in 3 parts:
® General documentation

® User documentation

® Manufacturer/Service documentation

An overview of publications, which is updated monthly and also provides information about
the language versions available, can be found on the Internet at:

http://www.siemens.com/motioncontrol

Follow menu items "Support" - "Technical Documentation" - "Ordering Documentation" —
"Printed Documentation".

The Internet version of DOConCD (DOConWEB) is available at:

http://www.automation.siemens.com/doconweb

Information about training courses and FAQs (Frequently Asked Questions) can be found at
the following website:

http://www.siemens.com/motioncontrol under "Support".

This publication is intended for programmers, planning engineers, machine operators and
system operators.

With the Programming and Operating Manual, the target group can develop, write, test and
debug programs and software user interfaces.

It also contains the information required for the target group to operate the hardware and
software of a product/system (generally a machine).

This documentation only describes the functionality of the standard version. Additions or
revisions made by the machine manufacturer are documented by the machine manufacturer.

Other functions not described in this documentation might be executable in the control.
However, no claim can be made regarding the availability of these functions when the
equipment is first supplied or in the event of servicing.

Further, for the sake of simplicity, this documentation does not contain all detailed
information about all types of the product and cannot cover every conceivable case of
installation, operation or maintenance.

Manual Machine Plus Turning
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Technical support

If you have any technical questions, please contact our hotline:

Europe / Africa

Phone

+49 180 5050 222

Fax

+49 180 5050 223

Internet

http://www.siemens.com/automation/support-request

America

Phone

+1 423 262 2522

Fax

+1 423 262 2200

E-Mail

mailto:techsupport.sea@siemens.com

Asia/Pacific

Phone

+86 1064 719 990

Fax

+86 1064 747 474

E-Mail

mailto:adsupport.asia@siemens.com

Note

Country-specific telephone numbers for technical support are provided under the following

Internet address:

http://www.siemens.com/automation/service&support

Calls are subject to charge, e.g. €0.14/min from a German landline. Tariffs of other phone
providers may differ.

Questions about this documentation

If you have any queries (suggestions, corrections) regarding this documentation, please
send a fax or email to the following address:

Fax

+49 9131- 98 2176

E-Mail

docu.motioncontrol@siemens.com

A fax form is available in the appendix of this document.

SINUMERIK Internet address

http://www.siemens.com/sinumerik
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EC Declaration of Conformity (only for hardware descriptions)

The EC Declaration of Conformity for the EMC Directive can be found/obtained:

e on the internet:
http://support.automation.siemens.com
under the product/order No. 15263595

® at the relevant regional office of the | DT MC Business Unit of Siemens AG.

Manual Machine Plus Turning
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Description

1.1 Control and display elements

Operator control elements
The defined functions are called up via the horizontal and vertical softkeys. For a description,
please refer to this manual:

[ © ©
D
D
0
B

o) % ©
0 Vertical softkeys
D

Oo0bgogo0gogo

Horizontal softkeys

© © ©

Figure 1-1 CNC operator panel
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Description

1.2 Error and status displays

1.2 Error and status displays

LED displays on the CNC operator panel (PCU)
The following LEDs are installed on the CNC operator panel.

ERR

R Ry o o I

The individual LEDs and their functions are described in the table below.

Table 1-1

Status and error displays

LED

Meaning

ERR (red)

Serious error, remedy through power OFF/ON

RDY (green)

Ready for operation

NC (yellow)

Signoflife monitoring

CF (yellow)

Reading from/writing to CF card

Reference

You can find information on error description in SINUMERIK 802D sl, Diagnostics Manual

10
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Description

1.3

o jinJfe [P 7] s]l°|
dan
0 KR
HOs
AB00 maE

ETC key

Acknowledge alarm key

Without function

Info key

Shift key

Control key

ALT key

= [ [ [e &= [l | v

Manual Machine Plus Turning

1.3 Key definition of the full CNC keyboard (vertical format)

Recall key

Selection key / toggle key

Blank (SPACE)

Delete key (backspace)

Programming and Operating Manual, 06/2009, 6FC5398-6CP10-1BAO
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Key definition of the full CNC keyboard (vertical format)

Clear key

Insert key

Tab stop

ENTER / input key

POSITION operating area key (position
operating area)

PROGRAM operating area key
(program operating area)

OFFSET PARAM operating area key
(parameter operating area)

PROGRAM MANAGER operating area key
(program manager operating area)

SYSTEM/ALARM operating area key
(system/alarm operating area)

Not assigned

Scroll keys

Cursor keys

Alphanumeric keys
Double assignment on the shift level

Numeric keys
Double assignment on the shift level

1"



Description

1.3 Key definition of the full CNC keyboard (vertical format)

Hot keys

In the part program editor and in the input fields of the HMI, the following functions can be
carried out with certain key combinations on the full CNC keyboard:

Keystroke combination Function

<CTRL> and <C> Copy selected text
<CTRL> and <B> Select text

<CTRL> and <X> Cut selected text

<CTRL> and <V> Paste copied text

<ALT> and <L> Changeover to small letters
<ALT> and <H> or <HELP> key Call help system

Manual Machine Plus Turning
12 Programming and Operating Manual, 06/2009, 6FC5398-6CP10-1BAQ



Description
1.4 Key definition of the machine control panel

14 Key definition of the machine control panel

User-defined key with LED

I- ‘i - User-defined key without LED
|- |- - . —> INCREMENT

[VAR] Increment
WV
VL JOG
JOG
—i MWy N
K3 ] . REFERENCE POINT
REF.POINT Reference point
3 AUTOMATIC
AUTO
E’ SINGLE BLOCK

: SING Single block
| Bt °

, (o) MANUAL DATA

MDA

Manual input

SPINDLE START CCW
Counterclockwise

SPINDLE STOP

SPINDLE START CW
Clockwise

RAPID TRAVERSE OVERLAY

Rapid traverse override
// RAPID
RESET
+X -X X axis
CYCLE STOP
(NC STOP)

+7 -Z Z axis

CYCLE START
(NC START)

Feedrate override

Feedrate control
EMERGENCY STOP
O Spindle Speed Override
Spindle override
hx

Manual Machine Plus Turning
Programming and Operating Manual, 06/2009, 6FC5398-6CP10-1BA0 13



Description

1.4 Key definition of the machine control pane/

Note

This documentation assumes an 802D standard machine control panel (MCP). Should you
use a different MCP, the operation may be other than described herein.

Manual Machine Plus Turning
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Software interface 2

This Programming and Operating Manual focuses primarily on the software interface of the
"Manual Machine Plus" system.

For descriptions of the software interface for the SINUMERIK 802D sl control system, please
refer to the SINUMERIK 802D sl Turning Programming and Operating Manual.

See Sections:

® Screen layout

e Standard softkeys
® Operating areas

® Help system

Manual Machine Plus Turning
Programming and Operating Manual, 06/2009, 6FC5398-6CP10-1BA0 15



Software interface
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Turning On, Reference Point Approach 3

3.1 Entry to the "Manual Machine Plus" operating area

Operating sequences

Note

The operating area "Manual Machine Plus" runs only in Siemens mode, and not in ISO
mode.

Proceed as follows to open the "Manual Machine Plus" application:

Note

If the controller has already been preconfigured to "Manual Machine Plus" by the machine
manufacturer, items 1 to 3 can be ignored in the following description. The operating area
"Manual Machine Plus" is activated once the controller has been started up.

If you have not yet executed a reference point approach, you will be in the operating mode
Reference point approach (see Fig. Reference point approach) after start-up.

1. The NC boots into the JOG REF operating mode of the NC basic machine.
2. Select the JOG operating mode.

5%

J0G The interface can be seen in the screenshot below:

T

— Jog,

H:\HPFE SIEMENS G

# Reset ROY function
®1 55.660 o-000 T 1 D1 Fanction
Z1 32.463 o E 0.0 0% o funee.

8.808 nn/nin

S1 e owem o

feedrate

Ga1 G568 G68 a 60 120

MC5S 7 UCs
REL.

Handwheel

| | &

Set Measure Measure

base workpiece tool Hanual Settings

Figure 3-1 "Position" operating area

Manual Machine Plus Turning
Programming and Operating Manual, 06/2009, 6FC5398-6CP10-1BA0 17



Turning On, Reference Point Approach

3.1 Entry to the "Manual Machine Plus" operating area

Manually 3. You can access the "Manual Machine Plus" area by clicking on softkey "Manual":
Note
If you have not yet executed a reference point approach, the JOG REF operating mode
will be reselected automatically when you press the "Manual" softkey.
Ly
IMI Ref Point
Position display T.F,S5 X=0
ro 0000 R
o i}] F a.0ed 188%) z =18
[L:] 1203 111.888 nn/rev
O S 8 El 1 188% %
, 1 25.800 n/nin abs . frel.
Parallel traversing of axes Tool selection Z
abs./rel.
T I b1
F 111.888 nn/rev Hachining
5 25.888 n/nin node
MR 555 rpn
a2 X 48.800 o OFF i
=Z 38.808 nn ON
+% 48 .868 nn OFF
iz +Z 30.800 m  ON
| !
PI Moas. Ju* St ='= T‘i‘:;' g==Drill. glaGroove gBThread  CHC p'“'.?n';!k_
Figure 3-2 Reference point approach
cNe 4. The operating area "Manual Machine Plus" can be exited with the "CNC" softkey, after
which the operating area of the NC basic machine is active again.

Note

The manual machine cannot be exited in the "Execute cycles" and "Execution window"

screen forms of the stepping program.

General operating information

If a screen (e.g. for the "thread tapping" function) contains input fields, then you can edit

them as follows:

e Select the input fields using the <cursor keys>.
® Enter data using the <numeric keys>.

® Accept the data using the <INPUT key>.

® Use the <Tab key> to switch between the input fields and the selection box during the

opening and saving of files.

e [f you do not want to accept an input value,then exist the corresponding field using
<Cursor key> or change the screen form. Do not press the <INPUT> key.

Note

The pictures in the parameterization screenforms depend on the setting of the machine data
by the machine manufacturer, i.e. display of the tool position before or behind the center of

rotation with regards to the turret head.

Manual Machine Plus Turning
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Turning On, Reference Point Approach

3.2 Reference point approach

3.2 Reference point approach

Functionality

Requirement

The axes have not yet approached their reference points (see screenshot below).

[y |
M

L | Ref Point
Position display T,F.S5

o 00, [

1283 111.868 nn/rev

O S a B I 188%
. h 25.808 n/min abs. /rel.
@ l283

x

1
Parallel traversing of axes Tool selection Z
abs./rel.
TG D1
F 111.808 nn/rev Machining
s 25.080 n/nin node
HR 555 rpm
+X+Z Set
X  d48.868 nn  OFF stap
=Z 30.800 nn OH
+X 48.888 nn OFF
=X[-Z
+Z 30.808 nn ON

Heas . A Set J Turn= o 1 Work
Pl B o B2 i mePrill glgGroove pETread  onc 5] S

Figure 3-3 Reference point approach

Note
The meanings of the symbols in the axis display are as follows:

O -> Axis still needs to be referenced.

G -> Axis is referenced.

The following requirements must be fulfilled:
® There must be no NC alarms pending!

-> Clear any that are pending by pressing the "Reset" softkey.

All machine axes must be in a position from which the reference point can be reached in
a positive traversing direction.

-> |n manual mode, use the handwheels to move the axes to the appropriate position in
front of the reference point.

/\ DANGER

Before starting the reference point approach or switching off the machine, be sure to
move the machine slide to a position from which the reference point can be approached
in a positive axis direction.

If the machine manufacturer has not fitted an axis limit switch, there is a risk of a
mechanical collision if the axis is on the wrong side of the reference cam before the start
of the reference point approach.

Manual Machine Plus Turning
Programming and Operating Manual, 06/2009, 6FC5398-6CP10-1BA0 19



Turning On, Reference Point Approach

3.2 Reference point approach

Operating sequence

M 1
0, :
JOG

— 2.

[VAR]

20

Select the <JOG> operating mode.

Lry=| A
L
IMI Jog
Pnsltlun display T.F,5 o
x 1]@@@@!1[« F a.0ed 188%) z =18
-] 1203 111.888 nn/rev
S 8 El 1 188% %
i 25.880 n/nin abs . /rel.
o 1zes e —
:
abs./rel.
T D1
F 111.888 nn/rev Hachining
5 25.888 n/nin node
MR 555 rpn
GHXi+2 Set
-X 49.080 nm  OFF g
b -Z 30.000 nn ON
+% 40008 OFF
-XI-Z o
+Z 30.000 mn 0N
| &
Meas. Jp# Set N Turn- . L Work
PI v B S mE Tire” mevrill. glaGroove pEThread  oHC e
H H " H "
Figure 3-4  Main screen for "Manual Machine Plus

Select handwheel increment weighting using the <INCREMENT?> key.

— |
M, [100]
o i}] F a.0ed 188%) z =18
[L:] 1203 111.888 nn/rev
S 8 El 1 188% %
) i 25.880 n/nin abs . /rel.
o8 1zes e —
:
abs./rel.
TS Dt
F 111.888 nn/rev Hachining
5 25.888 n/nin node
MR 555 rpn
G HXi+2 Set
-X 49.000 nm  OFF S
r -Z 30.000 nn ON
+X 49008 OFF
X2 o
+Z 30.000 mn 0N
Meas. Jp# Set N Turn=- . L Work
PI v B S mE TireT mevrill. glaGroove pEThread  oHC % iy
Figure 3-5 Handwheel increment weighting 100 INC

The current setting will appear on the top left of the screen (e.g.: 100 INC).

Manual Machine Plus Turning
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Turning On, Reference Point Approach

3.2 Reference point approach

3. Then use the handwheel to move the axes to a position from which they can approach
the reference point in a positive direction.

/\CAUTION

In this operating state, the axes can be moved only by means of the handwheel.
Traversing the axes using the axis traversing switch is inhibited. The spindle cannot be
started in this operating state.

-6 4. Select the <JOG REF> operating mode.

REF.POINT

+X 5. Using the axis direction key, start the X axis in the positive direction (X+).

The reference point for the X axis is then approached automatically.

The axis stops automatically when it has completed this process.

The symbol G appears in front of the axis name in the display.

6. Repeat step 5 for the Z axis.

NOTICE

The axes must be referenced in this sequence, i.e., the X axis first, followed by the Z
axis. No other sequence will be accepted by the controller.

You have now referenced both axes.

—
M

L—1 | Ref Point
Position display T,F,S5

s 000, [Pt

111.880 nn/rev

S S a El 1 100%
, 1 25.888 n/min abs./rel.

x

a 126y |
Parallel traversing of axes Tool selection z
abs./rel.

T S b1
F 111.0888 nn/rev Machining
s 25.888 n/nin node

X2 HR 555 rpn =
-X 49.868 nm  OFF Som
-z 30.868 mm O
+X 40.808 nm  OFF

+Z 30.868 nn OH

| | &k
Prrees e L T eapritl. gliGraove pEmhread i [B] ferk
Figure 3-6  Reference points reached
AN 7. Select the <JOG> operating mode.
UL
Jo8 You are in the "Manual Machine Plus" operating area.

Manual Machine Plus Turning
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Turning On, Reference Point Approach

3.2 Reference point approach

22
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Setting-up 4

4.1 Measuring tools

Functionality

You can measure tools manually in the "Manual Machine Plus" operating area. In this case,
the manual tool measurement function accesses the tool list data.

Note

You can access the tool list by pressing the operating area key <OFFSET/PARAM> and
softkey "Tool list".

Literature

Further methods of handling tools and tool offsets are described in the "SINUMERIK 802D sl
Turning Programming and Operating Manual".

/\ DANGER

Notice: An uncalibrated or incorrectly calibrated tool can lead to dimensional errors or to
incorrect cutting values. If the values entered are very different from the actual tool values,
there is a risk that the tool may break or the mechanism or workpiece may be damaged.

Requirement

Load the tool beforehand or enter the tool number in the "T" field. After confirming the input,

a dialog will prompt you to press the <NC Start> key. If the <NC Start> key is pressed, the
tool will be changed.

/\CAUTION

First approach a machine position where the tool change can be performed without danger.

Manual Machine Plus Turning
Programming and Operating Manual, 06/2009, 6FC5398-6CP10-1BA0 23




Setting-up
4.1 Measuring tools

Operating sequences
Proceed as follows to measure the tool for the X axis of the loaded turning tool.

{\(/E,as' 1. Press the "Meas. tool" softkey. The following screen appears:
&,
x 63 142!1!‘! TS 0.008 = 188%
[l:] : 1203 F 111.888 nn/rev
[ 3063, S ot B
+X
Tool: TS
Cut edge: D1 ¥4
a1
L1 55.0808
Back
+Z
| 22 lesrzatth
g Hoas . | L) T‘i‘:;' g==Drill. glaGroove gZThread  CHC B p'“'.?n';!k_
Figure 4-1 Measure a turning tool
X 2. Press the "X" softkey.
The screen for measuring the X axis (L1) appears.
3. Check that the current tool number appears in the display field for the tool, since the
calibration operation will relate to this tool.
4. Carefully "scratch" a workpiece by an X handwheel infeed when the spindle is turning.
5. Move the slide slightly (without changing the X position) along the Z axis (longitudinal
turning) with the handwheel.
6. Switch the spindle off.
7. Enter the diameter measured on the workpiece in entry field "d1".
_g> 8. Accept the value by pressing the <INPUT> key.
INPUT The controller then automatically calculates the corresponding tool offset (in the radius)

and displays this as value "L1" in the screen form.

/I\CAUTION

If you exit the screen form at this point, the new offset will not take effect.
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Set
length

Abort

4.1 Measuring tools

9. Press the "Set length" softkey.

The modified tool offset for the selected tool is applied in the X axis. Provided that the
"scratch position" in the X axis has not been moved, the measured diameter is now
displayed as the actual position in the position display of the tool measurement screen.

TG

n o 109.000., B

[l2] 1205 111.888 nn/rev
S a8 El] 1 168%
25.080 n/min
lili]
2 1zey —
Tool measuring in X Diameter of workpiece %
+X
Tool : TS5
Cut edge: D1 ¥4
d1 1006688
L1 5.888 «
Back
+Z
Set
Tool offset has been entered | 2 length

7l Heas. A Set I Turn- . I Work
GRS . W0 = i mevrill. gEgireove gfThread e ] 00

Figure 4-2  Measurement of turning tool in X axis completed

10.Press the "Z" softkey.

The screen for measuring the Z axis appears.
The Z axis can be measured in the same way as the X axis.

When measuring the tool in the Z axis, you may define a distance between the workpiece
and the turning tool tip in input field "a1" to avoid surface damage on the workpiece.

11.To return to the main screen for "Manual Machine Plus", select softkey "Abort".
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4.2 Limit stops

4.2 Limit stops

Functionality

Limit stops are used to stop the axes in a specific position.

If an axis stops in the limit stop position, it cannot be moved again until the triggering limit
stop is reset.

By setting the limit stops, in the "Manual Machine Plus" operating area, it is possible to turn
simple shoulders (including tapers) without the need for any further cycle parameterization.

Supplementary conditions

® The limit stop position is always an absolute dimension, which in turn always corresponds
to the position in the absolute actual value display on the "Manual Machine Plus"
interface. A relative limit stop position is not possible.

® A limit stop position can be entered/accepted only when the axes are stationary.
Otherwise, an error message appears.

421 Setting and activating/deactivating limit stops

Functionality

26

In the main screen "Manual Machine Plus" limit stops can be entered into the input fields "-
X/-Z[+X[+Z".

In the following screen, the cursor (the field has a dark background) is located in the input
field "Endstop of axis X+".

— AN
s
M, |
Position display T.F.,5 -
1@@@@8““ F 0.609 1800%| 7z =@
L] 12083 111.888 nn/rev
S a I 198% X
] 25.888 n/nin abs . /rel.
] 1ze —
Parallel traversing of axes Endstop of axis X+ Z
abs./rel.
T 5 D1
F 111.888 nn/rev Machining
s 25.868 n/nin el
MR 555 rpn
+XMH+Z Set
=X 0.008 nn  OFF =top
-Z 8.888 nn OFF
+X 40 .800 OH
=X/-Z o
+Z 30.808 nn 0OH
| 22

Heas . A Set I Turn- . I Work
Pllaoi B W w2 N meoriil. glgtroove pfheead o [B] 0

Figure 4-3  Endstop of axis X+
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4.2 Limit stops
Parameter
Parameter | Description
ON The limit stop is activated.
OFF The limit stop is deactivated.
-X Negative absolute position of the limit stop of the X axis.
The axis stops automatically if:
e The limit stop is active.
e The specified axis traverses in the negative direction and reaches the absolute limit stop position.
+X Positive absolute position of the limit stop of the X axis.
The axis stops automatically if:
e The limit stop is active.
e The specified axis traverses in the positive direction and reaches the absolute limit stop position.
-Z Negative absolute position of the limit stop of the Z axis.
The axis stops automatically if:
e The limit stop is active.
e The specified axis traverses in the negative direction and reaches the absolute limit stop position.
+Z Positive absolute position of the limit stop of the Z axis.

The axis stops automatically if:
e The limit stop is active.
e The specified axis traverses in the positive direction and reaches the absolute limit stop position.

All of the limit stops are set in the following screen.

[y | AN,
i
M, |
Position display T,F.5 XK=0
1@@@@@!’"1 F o.088 108%| z =8
a 128z 111.868 nn/rev
S 8 El T 188% %
M 25.000 n/min abs. /rel.
=] 1283 :
Parallel traversing of axes Endstop of axis Z- z
abs./rel.
T 5 D1
111.8688 nn/rev Hachining

25.880 n/nin node

555 rpm
48.808 nn  ON

r
5

Lnz =
=X

Set
stop

. E3 300000 L]
+X  4B.BEB M ON
g2 +Z  30.888nm DN
| | &
l?l Woas. Juf St ='= TE:;' g=Drill. glafiroove pBThread  CHC % :’;’;‘_
Figure 4-4  All limit stops set
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4.2 Limit stops

Operating sequences
You can use the following methods to enter a limit stop position:
® Direct position entry:
— Select the input field of the relevant limit stop with the <Cursor keys>.

— Now use the <Numeric keys> to enter the absolute position you require.

_9 — Press the <INPUT> key to accept the value.

INPUT ® Accepting the current actual position:

— Select the input field of the relevant limit stop with the <Cursor keys>.

— Traverse to the required position using the axis direction switch (e.g. <-Z> or <+X/-
-Z XI+Z>).

Set — Press the "Set limit stop" softkey.
limit stop

The current actual position of the relevant axis is transferred to the input field.

Activating/disabling limit stops

Q The limit stops are activated/de-activated individually using the <SELECT> key.

SELECT

You can select between ON and OFF.

Manual Machine Plus Turning
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4.2 Limit stops

422 Turning against a stop

Example:
The following example explains the operating principle of limit stops using the axis direction
keys.
You can also use the handwheel to perform the machining operation.

Task

The following shoulder with a finishing allowance of 0.2 mm must be turned:
® 100 mm in the Z direction
e 50 mm final diameter in the X direction

The end face starts at 0 mm int he Z direction. The blank diameter is 70 mm.

Operating sequences for infeeding to stop
1. Position the axes in front of the workpiece (e.g., X +75 mm/Z +5 mm).
2. Check the machining technology data.
3. Set the following limit stops:

- -Xat50.4 mm

— -Z at -99.8 mm (due to finishing allowance)

- +Zat+5mm

Delete the limit stop for +X; it is not required.

Start the spindle.

Using the handwheel, infeed to the 1st depth of cut in the X direction.

N o o A

Start machining in the Z axis in the negative direction using the axis direction switch.
When the limit stop position in Z -99.8 mm is reached, the Z axis stops automatically.
The message "Limit stop —Z reached" is displayed.

8. Switch-out the axis direction switch.

9. Using the handwheel, retract the tool from the workpiece in the X direction.

10.Using the axis direction switch and rapid traverse override, move the tool in a positive Z
direction towards the workpiece until the axis stops.

The message "Limit stop +Z reached" is displayed.

11.Switch-out the axis direction switch.
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4.2 Limit stops

12.Using the handwheel, infeed to the next depth of cut in the X direction.

13.Start machining in the Z axis in the negative direction using the axis direction switch.

Repeat the procedure until the depth of rough cut is reached.
The message "Limit stop -X reached" is displayed as the tool is fed in.

Once this cut has been completed, adjust the limit stops to the finished dimension,
provided that the axes are positioned in front of the workpiece.

Operating sequences for adjusting to finished dimension

30

1.
2.

Adjust the limit stops to the finished dimension: -X to 50.0 mm/-Z to —100.0 mm

Using the handwheel, infeed in the X direction until the "Limit stop -X reached" message
appears.

Start machining in the Z axis in the negative direction using the axis direction switch.
When the limit stop position in Z-100.0 mm is reached, the Z axis stops automatically.
The message "Limit stop —Z reached" is displayed.

Switch-out the axis direction switch in the Z direction and start in the positive X direction
(finishing the end face).

Switch-out the axis direction switch in the X direction as soon as the tool tip leaves the
workpiece.

Manual Machine Plus Turning
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4.3 Setting the workpiece zero

Functionality

The “Set the workpiece zero" function can be used to specify the reference point for
machining the workpiece.

Typical application/procedure:

1. Parameterize all the machining steps (cycles) for the workpiece in relation to a “virtual
zero point” (e.g., an end face).

2. Clamping the blank
3. Scratch the relevant surface which corresponds to the "virtual zero point".

4. Use the "Set WO" function, adapt the workpiece coordinate system to the parameterized
machining operation.

Make sure that the axis does not exit from the approached position.

Additional information

The following operations are performed automatically when you select softkey "Set WO":

® The work offset is automatically calculated according to the current axis position in the
longitudinal axis (Z), entered in the NC memory for the basis offset and activated.

e This will also set the position displayed for the longitudinal axis (Z) to 0.000, as this
always corresponds to the workpiece coordinate system.

e [f the workpiece zero is reset, the value “0.000” will automatically be entered in the NC

memory for the basic offset. The workpiece coordinate system display will change to
reflect this.

/\DANGER

Notice: Setting the "workpiece zero" affects the absolute machining position of all
machining steps that have been parameterized in the controller!! -> All machining steps
will now be performed in relation to the zero point that has just been set!!

Setting/resetting the workpiece zero without due care and attention can result in serious
damage to the tool, workpiece or machine!!
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4.3 Setting the workplece zero

Operating sequences

Set
WO

Delete

32

Press the "Set WQO" softkey in the main screen for "Manual Machine Plus".

A
o
Jog

osition display T.F,5

100 00, el

1203 111.888 nn/rev

Z‘“ ‘m[* il S 25.333 E?ninl 1o

1203

Set workpiece zero in Z

H pelete
z

Work offset BASE is being used

=l

bl
)

Z=8

=z

«
| 2% Back

Heas. [NEEN ! Turn- 1 oL Wark
P e == o geebrill. glyGroove pEThread  hC B ek

Figure 4-5  Set workpiece zero point

This screen displays the currently programmed Z value of the basic work offset.

The setting options in this screen are selected with softkeys. The softkey meanings are as
follows:

This function is used to set the “workpiece zero”.
The workpiece coordinate system of the longitudinal axis (Z) displays the value "0.000".

The required work offset is computed automatically and stored in the appropriate place in the
NC.

This function resets the work offset that is currently stored on the NC. -> The value “0.000” is
entered in the basic offset memory location. However, all other offsets and the active tool
offset remain unchanged.
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5.1 Fundamentals of manual machining

Note

Please refer to the SINUMERIK 802D sl operating instructions for a description of the
relevant commissioning requirements.

Functionality
You can perform the following machining operations manually:
® Axis-parallel traversal
® Taper turning
e Radius turning
® Dirilling - centered
® Tapping
® Groove cycles/Parting
® Thread cutting

® Rough turning of contours

Fundamentals
The following operations must be performed before manual machining can proceed:
® Axes referenced
® Tools measured
® Limit stops set

® Set workpiece zero point

Manual Machine Plus Turning
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5.2 Display and operator control optios in the main screen for "Manual Machine Plus"

5.2 Display and operator control optios in the main screen for "Manual
Machine Plus"

Functionality

Note

If the controller has already been preconfigured to "Manual Machine Plus" by the machine
manufacturer, the operating area "Manual Machine Plus" is activated once the controller has
been started up. If you have not yet executed a reference point approach, you will be in the
operating mode Reference point approach after start-up.

You can reference the axes in the Siemens standard user interface as well as in the
operating area "Manual Machine Plus".

You have referenced the axes and pressed the "Manual" softkey in the "Position" operating
area. The following screen represents the main screen of the "Manual Machine Plus"
operating area.

Lry=| A
Ans
M, | T
Position display T.F,S X=0
1@@@@@!*"« F 0.060 188%) z =18
=] 1203 111.888 nn/rev
S 8 El 1 188% %
i 25.880 n/min abs./rel.
e 1ze e —
Parallel traversing of axes Tool selection Z
abs./rel.
T S ot
F 111.888 nn/rev Hachining
5 25.808 n/nin wode
MR 555 rpn
+Xi+2 Set
-% 48.088 nm  OFF o
-Z 38.880 nm  ON
+X 40.808 nm  OFF
=XI-2
+Z 38.888 nm  ON
| 22

Heas . A Set B Turn- . I Work
Dlleoi B W w2 iy meorill. glgtroove gETheead o [E] 00

Figure 5-1 Main screen for "Manual Machine Plus", position display absolute

Note about the position display in the main screen for "Manual Machine Plus"
® Absolute position display active:

The position value displayed in the large-size font is the absolute position. No additional
value is shown.

Relative position display active (see following diagram):

The position value displayed in the large-size font is the relative position. The position
value displayed next to it in the small-size font is the absolute position.
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5.2 Display and operator control optios in the main screen for "Manual Machine Plus

Controlling the axes and spindle

”

In manual machining mode, the axes and spindle can be controlled by the following

methods:
® The compound slide rest is controlled by:
- Handwheels (Page 39) for the X and Z axes, or

- Axis direction switch (Page 39)

® The spindle is controlled by:

- Spindle direction of rotation switch (Page 40)

Values displayed in the position display and T, F, S

— AN
e
M, | T
Position display T,F,5 Xx=8
1@@ . @@@ HH 100600 F d.888 100%| z=0
@ 128y 111.868 nn/rev
72463 S a 1 108% %
1 ' 25.808 n/nin abs./rel.
e 128y — |
Parallel traversing of axes Tool selection
T E D1
F 111.808 nn/rev Machining
s 25.0680 n/nin node
HR 555 rpn
+XHZ Set
-X 48.608 nn  OFF ~top
-Z 30.880 nn OH
X 40.608 OFF
s + nn
+Z 308.800 nn OH

! | A

Heas . # Set 1 Turn- o 1 Work
Pl B W e i Eeprill glgtroove pEmread o [B] OO

Figure 5-2 Main screen for "Manual Machine Plus", position display relative

Displayed values

Meaning

+/-

In front of axis letters | e Current traversing direction of axes

S value/S type %

e Current position of the spindle override switch in %.

e The programmed value for either the spindle speed (rev/min) or the cutting rate (m/min)

The display corresponds to the settings for the machining technology data.

F value/F type %

e Programmed feed value

e Current position of the feedrate override switch in %.

in either "m/min" or "mm/Rev", depending on the settings for the machining technology data.

T value e Tool number of the tool used
D value e Tool offset applied
INC value e Handwheel pulse weighting setting

Manual Machine Plus Turning
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5.2 Display and operator control optios in the main screen for "Manual Machine Plus"

Displayed values Meaning
e Feed stop as a result of:
m — Feedrate override at position 0%.

— Analarm is active which prevents the axes from moving.

e Spindle status
— Spindle counter-clockwise
— Spindle stop
— Spindle clockwise

Machining and technology data
You must enter the machining technology data in the following input fields:

Parallel traversing of axes Tool selection

T
X)-Z F 18806 .868 nn/nin

5 8.888 rpmn

HR 4888 rpn
+XHZ =X 48.8688 nn OFF

-z 30.8688 nn OH

L2 48.8688 nn OFF

+Z 30.8688 nn OH

Figure 5-3  Display box from main screen "Manual Machine Plus", entry of machining technology
data

The machining technology data are as follows:

Parameter Description

T Tool number of the used tool (only for use of a manual tool-changer system)

F Feedrate with choice of units mm/min (time feed) and mm/rev (revolutional feed),

S Spindle type with choice of units rev/min (constant spindle speed) and m/min
(constant cutting rate),

MR Speed limitation for constant cutting rate

-X Positions of the limit stops, the limit stops can be activated using the toggle field

-Z "ON/OFF"

+X

+Z

/\ CAUTION

Generally speaking, the relevant machining technology data must be entered before
starting manual machining.
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5.2 Display and operafor control optios in the main screen for "Manual Machine Plus"

/\DANGER

Notice: When constant cutting rate (G96) is selected, the maximum permissible spindle

speed, corresponding to the fitted tool chucking device must be entered in the input field
MR (spindle speed limitation)!

Failure to pay sufficient attention to this point can lead to serious damage as a result of the
chucking device speed being exceeded.
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5.2 Display and operator control optios in the main screen for "Manual Machine Plus"

5.2.1 Toggling the display

Functionality
In the position display screen you can edit the displayed values using the vertical softkeys.

Lry=| A
Ans
M, | T
Position display T.F,S X=0
1]@@@@!*"« F 0.060 188%) z =18
-] 1203 111.888 nn/rev
S 8 El 1 188% %
) i 25.880 n/min abs./rel.
C 1ze e —
Parallel traversing of axes Tool selection Z
abs./rel.
T 5 D1
F 111.888 nn/rev Hachining
5 25.808 n/nin wode
MR 555 rpn
A TRMHZ Set
-% 48.088 nm  OFF o
. -Z 38.880 nm  ON
+X 40.808 nm  OFF
=XI-2
+Z 38.888 nm  ON

| | Ak
Heas . A Set B Turn- . I Work
Dlleoi B W w2 iy meorill. glgtroove gETheead o [E] 00

Figure 5-4  Main screen for "Manual Machine Plus"

Softkeys
X=0 Change the display to "relative position display" and "reset" the display in the X axis.
Z=0 Change the display to "relative position display" and "reset" the display in the Z axis.
ab;’(/rel' Toggle the display between "absolute position display" and "relative position display" in the X
axis.
abs.z/rel. Toggle the display between "absolute position display" and "relative position display" in the Z
axis.
xgghined Switching between the following operating modes:
® Traversing the axes parallel to the axis
e Taper turning
® Radius turning
The parameters for the machining type are displayed in the main screen of the "Manual
Machine Plus".
ﬁ;ﬁt st The current actual position of the relevant axis is transferred to the selected input field (-X/-

Z/+X/+2).
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5.2.2 Machining with the handwheels

Functionality

The handwheels for the X and Z axis are not mechanically connected to the feed screws.

Electronic pulse generators mounted on the handwheels generate the information needed by
the controller to execute the required traversing movement.

The handwheels are only active when the axis direction switch is in the zero position or the
individual axis control keys are disabled.

The distance traversed per handwheel pulse depends on the increment weighting setting.

/\ CAUTION

If the handwheel increment weighting is set to "0" or if the feedrate override weighting is in
the "0" position, the handwheels are disabled.

5.2.3 Setting the increment weighting for the handwheel

Functionality
[\;:] Set the increment weighting from the Increment weighting machine control panel.
If you are unable to adjust the increment weighing, it will be because the controller's internal
mode is incompatible with this process.
m Press the <JOG> key once to resolve the problem.
JOG
ADANGER
Notice: An incorrect increment weighting setting can result in damage to the workpiece, tool
and machine!
524 Machining with axis direction switch

Functionality

You can move the axes in the desired direction by changing over the axis direction switch.

The feedrate at which the axis is traversed depends on the settings in the “Machining
Technology Data” screen form.
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The axis feedrate is also influenced by the feedrate override weighting setting and,
depending on the option selected in the machining technology screen (revolutional
feed/cutting speed), by the spindle override weighting.

UL If the <Rapid traverse override> key is also pressed, the axis is moved at the maximum

RAPID possible speed, unless the feedrate override weighting setting is used to specify a different
value.
ACAUTION
If the feedrate override weighting is set to "0", any type of axis movement is blocked.
With the "Revolutional feed" and "cutting speed" settings, the feed is blocked until the
spindle reaches the setpoint speed.

5.2.5 Spindle advance/reverse

Functionality

40

CAUTION
Start spindle

The spindle value should be checked before starting the spindle (e.g. when changing the
tool).

The last value set is active (this depends on the machinery construction OEM).

You start the spindle in the appropriate direction (spindle advance / reverse) by changing
over the spindle direction switch:

/\CAUTION

The spindle cannot be started, unless the chuck guard switch is enabled. -> Close the
chuck guard!

/\DANGER

Notice: Do not alter or adjust the chuck guard/chuck guard switch.

When the spindle is switched off, it brakes and comes to a halt. If a spindle brake is fitted, it

is applied. If there is no spindle brake or it is switched off, the spindle can be rotated freely
once it has stopped.

The programmed spindle speed can be controlled by means of an appropriate spindle
override switch setting (e.g., 50 %).
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5.2 Display and operator control optios in the main screen for "Manual Machine Plus"”

5.2.6 Tool change

Functionality

A basic differentiation must be made between a manual and an automatic tool-changer
system.

For an automatic system, the tool change is controlled by the PLC user program. The
currently loaded tool is displayed in the "Manual Machine Plus" main screen.

For a manual system, the required tool number is manually entered from an input screen

form.
Parallel traversing of axes Tool selection
T
X[-Z F 1808 .000 mn/min

5 8.888 rpn
HR 4888 rpn

+X+2Z =X 48.880 nm OFF
-Z 30.6880 nm OH
+X 48.880 nm OFF
+Z 30.880 nn ONH

Figure 5-5  Extract from main screen "Manual Machine Plus", entry of tool number

Operating sequences
Follow the sequence of operations below to enter the required tool number:
1. Move the cursor onto the input field for the T value.
2. Enter the tool number using the numeric keys
(the tool you wish to select must be set up in the tool list!).
—<>> 3. Accept the tool number by pressing the <INPUT> key.

e The following information text with the corresponding tool number is displayed:

Tool T4 D1 changed and activated
with HC start

Figure 5-6  Tool change with NC Start

X Acknowledge this information text using the "Cancel" softkey.
Abort
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5.2 Display and operator control optios in the main screen for "Manual Machine Plus"

) 4. Press the <NC-Start> key.

STieT The tool change is changed.

Please note the following for a manual tool change:

® The real tool change on the machine (tool relocation) is finished.

® The appropriate tool number (tool offset) must be communicated to the control by making
a manual entry.

/\ CAUTION

A new tool number may be selected only if all axes and the spindle are stationary.

/\DANGER

Notice: The tool number entered in the T value field must correspond to the tool loaded
into the machine! Otherwise, the tool will have to be recalibrated (see also section

"Measuring tools"). An uncalibrated or incorrectly calibrated tool can lead to dimensional
errors or to incorrect cutting values.
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5.2.7 Changing the feedrate/spindle value

Changing the operating sequence, feed rate "F"/ spindle value "S"
Follow the sequence of operations below to enter the required feedrate or spindle value:

1. Position the cursor on the input field for the value (see screenshot below) in the main
screen for "Manual Machine Plus".

Parallel traversing of axes Feed value
T 3
-X[-Z F k 16060 . 6B LTI

5 8.888 rpn
MR 4888 rpn

+Xi+2 =X 40.080 nn 0OFF
-Z 30.080 nn 0N
+X 40.6080 nn OFF
+E 30.080 nn O

Figure 5-7  Extract from main screen "Manual Machine Plus", entry of feedrate value "F"

2. Edit the programmed value using the numeric keys.

_<’> 3. Press the <INPUT> key.

INPUT The value is activated.

/\CAUTION

The F value (feed rate) or the S value (spindle) can only be changed if all axes and the
spindle are stationary.

Manual Machine Plus Turning
Programming and Operating Manual, 06/2009, 6FC5398-6CP10-1BA0 43



Manual machining

5.2 Display and operator control optios in the main screen for "Manual Machine Plus"

5.2.8 Changing the feedrate/spindle type

Changing the operating sequences feedrate type "F"

By pressing the <Cursor keys>, you go to the display field which contains the currently
programmed feedrate type (on dark background).

Parallel traversing of axes Select feed type

T 16
X2 F o uit000 SYTTIGG
5 8.888 rpn
MR 20088 rpn
X2 =X -16.808 nn OH

£ -28.880 nn OH
+X 8.800 nn OFF
+Z 8.800 nn OFF

Figure 5-8  Type of feedrate

Q By pressing the toggle key <SELECT>, you can choose one of the following feedrate types:

SELECT e Time feed (mm/min)

If time feed is selected, the axes are moved at the speed entered in this field (mm/min)
(unless rapid traverse override is activated). It can be influenced by the feedrate override
switch setting.

The time feed is only possible for a constant spindle speed.
® Rotary feedrate (mm/rev)

In "Spindle speed + revolutional feedrate" or "Const. cutting speed + revolutional
feedrate" mode, the value entered in this field determines the axis speed (unless rapid
traverse override is activated). It is influenced directly by the feedrate override weighting
setting and indirectly by the spindle override weighting setting.

Changing the operating sequences spindle type "S"

By pressing the <Cursor keys>, you go to the display field which contains the currently
programmed spindle type (on dark background).

Parallel traversing of axes Select =spindle type
T 3
Xf-Z F 1868 .608 nn/min
5 0.0 IS
HR 4888 rpn
+Xj+2 X 48.080 nn 0OFF
-Z 38.880 nn 0N
+X 48.6888 nn OFF
+Z 38.888 nn 0N

Figure 5-9  Spindle type
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O

SELECT

5.2 Display and operafor control optios in the main screen for "Manual Machine Plus"

By pressing the toggle key <SELECT>, you can choose one of the following spindle types:
e Constant spindle speed (rpm)

This value defines the programmed spindle speed for machining with "Spindle speed +
Time feed" or "Spindle speed + Revolutional feedrate".

The constant spindle speed is achieved only if no speed reduction is programmed by
means of spindle override weighting or with spindle setting data.

e (Constant cutting rate (m/min)

Cutting speed input value for machining with "Cutting speed + revolutional feedrate". The
spindle speed is adjusted to the machining diameter of the workpiece so that uniform
cutting conditions are achieved.

Since the spindle would (in simple mathematical terms) have to rotate at an "infinitely
high" speed at the rotational center point in this mode, this speed is limited in the spindle
setting data by the input value "MR".

The constant cutting speed can also be influenced by means of the feedrate and spindle
override weighting settings.

/\CAUTION

The feedrate or spindle type can only be changed if all axes and the spindle are
stationary.
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5.2 Display and operator control optios in the main screen for "Manual Machine Plus"

5.29 Change the speed limitation for constant cutting rate

Change the speed limitation operating sequences

INPUT

46

When a constant cutting rate (G96) is programmed, the maximum permissible spindle
speed, corresponding to the fitted tool chucking device must be entered in the input field
"MR" (spindle speed limitation)!

/\DANGER

Spindle speed limitation

Failure to pay sufficient attention to this point can lead to serious damage as a result of the
chucking device speed being exceeded.

1. Position the cursor on the input field for the value in the "Manual Machine Plus" main
screen.

Parallel traversing of axes Spindle speed limitation

T 3
X)-Z F 1600 .6880 mn/min

5 8.888 rpn
HR L1 ppm

+X+Z =X 40 .068 nn OFF
-z 30.060 nn 0N
+X 40 .0808 nn OFF
+Z 30.6880 nn 0N

Figure 5-10  Speed limitation input

2. Edit the programmed value using the <Numeric keys>.
3. Press the <INPUT> key.

The value is activated.

/\ CAUTION

The value may be changed only when all axes and the spindle are stationary.
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5.3 Manual machining with machining types

5.3 Manual machining with machining types
5.3.1 Axis-parallel traversal
Functionality

The axis-parallel traversal is used for the simple cutting on the workpiece or for positioning
the axes.

If you move the axis direction switch, the control then moves the X and Z axes accordingly.

Operating sequences

1. You can access the "Parallel traversing of axes" function via the main screen "Manual
Machine Plus".

Machined 2. If a different machining mode is active, press the "Machining mode" softkey until "Parallel
type traversing of axes" is displayed.

M LY

— Jog
Position display T,F.,S X=0

X 11@@@@!’"‘1 F 8.688 180%) z=18
a 1283 111.808 nn/rev
S 8 E] 1 10e% X
. 1 25.888 n/min abs./rel.
2 1205 L 1
Parallel traversing of axes Tool selection Z
abs./rel.
T D1
F 111.808 nn/rev Hachining
5 25.088 n/nin bt
MR 555 rpn
] +X+2 Set
-2 48.800 nm  OFF otop
r -Z 30.088 nn OH
*X 40 .808 OFF
XI-Z o
+Z 30.8000 nn OH
! | AR

Meas. & Set J Turn- . I Work
EI taol "1 WO B= ing ElDrlll. “Gruove ﬂ'l‘hread CHC prog .

Figure 5-11  Main screen for "Manual Machine Plus"
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5.3 Manual machining with machining types

5.3.2 Manual taper turning

Functionality

The "Manual taper turning" function is intended for the simple production of tapered
workpieces.

For the machining type "Taper turning" you need to enter an angle (taper angle a). The angle
input rotates the controller’s internal coordinate system according to the angle value.

When you move the axis direction switch, the controller then uses the angle input to
interpolate (and simultaneously traverses) the X and Z axes accordingly.

The programmed axis feed then applies to the path being traversed and not to the
corresponding axis.

If tapers with defined end points are to be turned, the use of limit stops is a helpful addition to
this function.

NOTICE

The desired taper is traversed only by means of an axis direction switch or axis direction
keys of the machine control panel depending on the machine equipment.

A traversal using the handwheels is not possible!

Operating sequences

Machined
type

48

1. You can access the "Manual taper turning" function in the main screen for "Manual
Machine Plus".

2. Press the "Machining mode" softkey until "Taper turning" is displayed.

L=y | A
e
M, |
Position display T.F.,S X=0
X 1@@@@@nm F 0.688 108%| Z =0
o 126y 111.800 nn/rev
S 8 E] 1 1ee% X
. 1 25.888 n/nin abs./rel.
o 126 1
z
abs . /rel.
_____ iz O B B O R
: v el F 111.888 rn/rev Hachining
I
! I 5 25.888 n/nin node
'
i +Z MR 555 rpn
i = 2]
: ) -X 40.808 nm  OFF =top
E ! -Z 30.000 nm ON
A= m m X/ +Z 3 48.800 nn  OFF
-XI-Z +Z 30.800 mm  ON
o CWLLE Degree

[z

Meas. A Set I Turn- . I Work
?1 tool 2w w0 B= ing g="Drill. pagGroove g fThread B % prog.

Figure 5-12  Taper turning
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INPUT

4.

5.3 Manual machining with machining types

The input field for the taper angle "a" is immediately displayed on a dark background
when the machining mode is selected. You must enter the angle using the <Numeric
keys>.

A positive angle value rotates the coordinate system in traverse direction X+.
A negative angle value rotates the coordinate system in traverse direction X-.

The entered value is immediately accepted using the <INPUT> key.

The taper angle remains active until you exit the "Taper turning" by pressing the "Machining
mode" softkey.

5.3.3 Manual radius turning

Functionality

The "Manual radius turning" function is designed to simplify the machining of inside and
outside radii.

The positions of the axes at the time that machining is selected form the starting point for the
radii to be traversed.

When you move the axis direction switch, the control then uses the input values to
interpolate (and simultaneously traverse) the X and Z axes accordingly.

The programmed axis feed then applies to the path being traversed and not to the
corresponding axis.

NOTICE

The desired radius is traversed only by means of an axis direction switch or axis direction
keys of the machine control panel depending on the machine equipment.

A traversal using the handwheels is not possible!
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5.3 Manual machining with machining types

Operating sequences

1. You can access the "Manual radius turning" function in the main screen for "Manual

Machine Plus".

Machined 2. Press the "Machining mode" softkey until "Taper turning" is displayed.
type
M
Position display T,F,5 —
A 160.600 T
. 1] o =
[l:] 1203 F 112333 nm/rey 100% £ ?
Z 32 463 S 8 El 1 188% %
. 1 25.808 n/nin abs . frel.
Radius turning type C End point in X Z
abs./rel.
T 5 D1
X+ F 111.888 nn/rev achinin:
‘i‘*-‘ +X/-Z m 5 25.888 n/nin I '::H’B X
:’ XcjZe N zZ+ Zs, MR 555 rpn
5_7_ - :r w XF/ZF + Xe/lZc
e XF 0.808)
|i§-.125 Zf 0.888
Xe 8.888
Zc 0.888 Clockwise
| [ &
PI Moas. Ju* St ='= T‘i‘:;' g==Drill. glaGroove gZThread  CHC % p'“'.?n';!k_
Figure 5-13 Radius turning
The "Radius turning" can be exited by pressing the "Machining mode" softkey.
The three types available for radius turning differ in the specification of the values for
specifying the radius.
- Type A
- TypeB
— Type C
3. By pressing the <Cursor keys> you can go to the display field which contains the active
radius type (on dark background).
| T 3
i F  1000.800 nn/nin
5 8.888 rpn
MR 4888 rpmn
Xt a.6808 !
Zt a.6808
R B8.888 Clockwise
Figure 5-14  Radius turning type A
O 4. By pressing the toggle key <SELECT>, you can select the radius type.
SELECT
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5.3 Manual machining with machining types

/\ DANGER

Notice: Omitting or using the wrong sign for the input values or entering the wrong arc

direction can lead to a collision and may destroy the tool or the workpiece.

Note

Any limit stops that are activated should be disabled before starting radius turning or set
to a value outside the traversing range needed for radius turning. Otherwise an error
message is transmitted by the controller which prevents the "Manual radius turning"

function being started.

Manual Machine Plus Turning
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5.3.3.1 Radius turning type A

For the radius turning type A, the radius to be machined is specified by the end point, the
radius and the machining direction.

Radius turning type A Select radius type

| T 3
F 1800 . 000 nn/min

5 8.888 rpn

HR 4888 rpn

N e XF 0 .008
i =

R 8.088 Clockwise

Figure 5-15 Radius turning type A

Parameter
Parameter Description
Xf This input value describes the position of the circle end point in the X axis. The input
value is evaluated as absolute position (in the diameter).
Zf This input value describes the position of the circle end point in the Z axis. The input
value is evaluated as absolute position.
R This input value describes the radius to be traversed.
Counterclockwise/Clockwise This toggle field selects whether a circle must be traversed in the clockwise or
counterclockwise direction.

5.3.3.2 Radius turning type B

For the radius turning type B, the radius to be machined is specified by the center, the
radius, the opening angle and the machining direction.

Radius turning type B Select radius type
! .
Pag F  1889.060 m/nin

S ©0.600 ron
| W 2+ HR 48008 rpn
R A
. XeZe (XcZe + R4 ey ]
R Xc 0.080
—re +X 1+

R a.6888
8.0888 Clockwise

Figure 5-16  Radius turning type B
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5.3 Manual machining with machining types

Parameter

Parameter Description

Xc This input value describes the position of the circle center in the X axis. The input
value is evaluated as absolute position (in the diameter).

Zc This input value describes the position of the circle center in the Z axis. The input
value is evaluated as absolute position.

R This input value describes the radius to be traversed.

a This input value describes the opening angle of the radius to be traversed.

Counterclockwise/Clockwise This toggle field selects whether a circle must be traversed in the clockwise or
counterclockwise direction.

5.3.3.3 Radius turning type C

For the radius turning type C, the radius to be machined is specified by the center, the end
point and the machining direction.

Radius turning type C Select radius type

| T 3
| Xs/Zs F 18688 .008 mn/min
=, =X/ +Z S 0.608 rpn

Xf) Y Z+ HR 4688 rpm

S s W Ll

\ Xede m
S XF 0.900

L 2 A

Zc a.6688
Zc 8.8808 Clockuwise
Figure 5-17 Radius turning type C
Parameter
Parameter Description
Xf This input value describes the position of the circle end point in the X axis. The input
value is evaluated as absolute position (in the diameter).
Zf This input value describes the position of the circle end point in the Z axis. The input
value is evaluated as absolute position.
Xc This input value describes the position of the circle center in the X axis. The input
value is evaluated as absolute position (in the diameter).
Zc This input value describes the position of the circle center in the Z axis. The input
value is evaluated as absolute position.
Counterclockwise/Clockwise This toggle field selects whether a circle must be traversed in the clockwise or
counterclockwise direction.
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5.4 Manual machining using cycles (functions)

5.4 Manual machining using cycles (functions)

541 Principle operating sequence

Functionality

You can perform the following functions manually:

Drilling centric
Tapping

Groove cycles/Parting
Thread cutting

Rough turning of contours

When manually machining these functions, the operating sequence is essentially executed in
the same way.

Requirement

The following requirements must be fulfilled before you can execute the functions:

54

The spindle is rotating in the correct direction.

Note

Parts can be machined manually only by a spindle started in the correct rotational
direction. An error message is otherwise displayed.

/\DANGER

Notice: In machining operations, a spindle rotating in the wrong direction can cause
serious damage to the tool, workpiece or machine!

-> Check the direction of rotation of the spindle before pressing NC start!

Any axis position from which the workpiece position to be machined can be approached
without risk of collision.

All parameters for the cycles are correctly assigned.

Manual Machine Plus Turning
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5.4 Manual machining using cycles (functions)

Operating sequences

Drilling

Tapping

Accept
axis pos.

1. Select the function (e.g. "Drilling " > "Tapping") in the main screen of the "Manual

Machine Plus".

2. Parameterizing the function.

Reference

Tapping

T 5D 1 CW
Tapping
5 280 rpn
HR 834 rpn

Cool. OFF Stage 1

=8 166 . 660
1

50.008
s 3.880
Floating tapping

Accept
axis pos.

Cancel

v
| | 22 0K

vorin ot
overview lation

Figure 5-18 Example of input fields

Note
A detailed parameter description of each function can be found in the relevant sections.

The following softkeys will support you with the parameterization and execution of
functions:

The actual position value of the relevant axis is transferred to the parameter input fields
when you press this softkey. The input field must be selected with the cursor keys,
otherwise the error message "This value cannot be accepted" is displayed when
accepting the axis position.

Manual Machine Plus Turning
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5.4 Manual machining using cycles (functions)

X
Abort

Ok

56

This softkey takes you back to the main screen.

If you have edited any values, the following prompt window appears:

Cycle data has been edited.

Save changes?

Figure 5-19 Cycles prompt text

Your inputs are accepted when you press the "OK" softkey.

Your inputs are discarded when you press the "Abort" softkey.

. The function was parameterized (e.g. thread tapping).

Activate the function using the "OK" softkey.

The following execute screen appears:

— AN
M ‘ Qv
_ Jog
|# Reset ROY

Position display Dist-to-go T,F,5

000 e

8.808 nn/nin

N

o 1203 L 1

Hachining not started

Cancel

| | Af

Figure 5-20 Example of executing a machining operation

The current machining status is displayed in the center of the execute screen. This status
could be one of the following:

— Machining not started

— Machining active

— Machining aborted

— Machining interrupted

— Machining finished

In the example, the text "Machining not started" is displayed.

. Start machining using the <NC-Start> key.

The machining operation on the workpiece is executed.
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. Note

Press the <NC-Stop> key if you want to interrupt the machining operation. The selected
direction of the spindle rotation continues to be activated.

By pressing the key <NC stop>, the operating mode JOG is automatically changed, i.e.
you can traverse the axes manually. By continuing the execution with <NC start>, the
interruption point is approached again and execution of the program is continued.

5. If machining was terminated (e.g. "Machining completed"), then the execution screen can
be exited using the "Cancel" softkey.

See also
Messages (Page 123)
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5.4 Manual machining using cycles (functions)

54.2 General parameters

General parameters

When parameterizing the particular functions, among others, the following general
parameters are available:

Parameter Description

Function name Number of the selected function
Tool T Tool number

Compensation D Tool offset number

Direction of spindle rotation | Toggle field for spindle direction of rotation (clockwise/counterclockwise)

Feed value ‘ F Feed value
Type of feedrate Toggle field for feed type (mm/min or mm/rev)
Spindle speed ‘ S Spindle speed value
Spindle type Toggle field for spindle type (rev/min or m/min)
Spindle speed MR | Speed limitation for constant cutting rate
limitation
Coolant Toogle field for coolant function
(coolant OFF/coolant ON)
Machining The type of machining operation can be selected in this toggle field. The following options

are available: “Complete machining” -> “Roughing only” -> “Finishing only”

Position The machining direction can be selected with the first toggle field.

The following options are available: "Outside right" -> "Inside right" -> "Outside left". The
diagram displayed on the screen changes to indicate which option is selected.

The cutting direction can be selected with the second toggle field.

Available selection: infeed in the longitudinal axis and roughing cut in the transverse axis
(face), or roughing cut in the longitudinal axis and infeed in the transverse axis (long.). The
current selection is shown in the form of a diagram on the screen.

Reference ‘ z0 Contour start position in the longitudinal axis (absolute position of the Z axis).

Note

Additional parameter descriptions for the individual functions are provided in the
corresponding chapters.
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Optional parameter, gear stage preselection
In the input fields for the relevant manual machining, e.g. thread tapping, it is possible to pre-

select the gear stage (see screenshot below).

O

SELECT

A
4N
Jo

T

HR

=0
1
s

Gear stage preselection

Tapping

ool OFF

5.4 Manual machining using cycles (functions)

5D 1 Cw

200 rpn
834 rpn

100.600
58.000
3.000

Floating tapping

Eyc 1?5

| 2%
Simu=
lation

Figure 5-21 Gear stage preselection

Tapping

Accept
axis pos.

Cancel

v

(14

If a gear unit is installed on the machine, you can select the gear stage using the <SELECT>

key.
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5.4 Manual machining using cycles (functions)

543 Manual drilling centered

Functionality

The "Manual drilling centered" function is designed to produce deep-hole drill holes in the
turning center. Before you start the cycle, you must position the tool in such a way that it can
approach the programmed Z initial position without risk of collision. The function itself will
position the tool on the center of rotation.

Operating sequences

Drilling

60

You can access the drilling cycle overview by pressing the softkey "Drilling" in the basic
screen for "Manual Machine Plus".

AV
A

=]

-
=]
1]

160660,

1203

32463

] 1265

r—J —><=
=

Drilling eycles overview

Tapping

C=-E-

15 D1

F 0.608 188 %
111.800 nn/rev

S 8 E] 1 1ee%
25.888 n/nin

1

B Turn-
ing

| RS

SN oLoGroove g EThread

Jog
ition display T.F,5 Drilling

centric

Tapping

«
Back

Figure 5-22  Dirilling cycle overview - "Center drilling" selected
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5.4 Manual machining using cycles (functions)

Drilling You can access the "Manual center drilling" function by pressing the softkey "Center drilling"
centric in the drilling cycle overview.
Alternatively, you can select "Center drilling" with <Cursor keys> and activate with the input
key.
;| 3
Drilling 1 sentrs
T 5D 1 CWw
F 1606 . 888 nm/ rev
[ 1608 rpn
HR 1283 rpn
Cool. OFF| Stage 1
=0 1680 . B08|
1 28.808
Hax 5.008
Hin 3.008
DF 1.068
t 1.008
Remove chips
R 1.068
| I
[ T
Figure 5-23  Dirilling centric
Parameter

Parameter Description

Reference z0 Start position for the drill hole in the longitudinal axis
(absolute position of Z axis)

Drilling depth | Enter the depth of the drill hole to be created, taking the start position for the drill hole
("Refer. z0") as the starting point. The drilling direction is always towards the chuck and
cannot be reversed.

Max. infeed Max Maximum infeed value for the first infeed in the longitudinal axis

Min. infeed Min Minimum infeed value in the longitudinal axis, which must be observed for the final infeed.

Degression factor f Degression factor: the value by which the second and all subsequent infeeds in the
longitudinal axis are multiplied. The following general rule applies: An input value greater
than 1 increases the infeed depth with each infeed, an input value of less than 1 reduces it
with each infeed. To switch off degression, enter 1 (or 0) here.

Dwell time t Dwell time on reaching the drilling depth

Return travel R Return travel distance in the longitudinal axis for chip breaking. This parameter is not

distance

displayed if "deswarfing" is selected.

Chip breaking / Deswarfing

With this toggle field you can select between machining with "chip breaking" or
"deswarfing". With "chip breaking", on reaching the corresponding infeed depth the tool is
retracted in the longitudinal axis by a defined value (chip breaking) before the next infeed.
With "deswarfing" on the other hand, the tool is withdrawn from the drill hole on reaching the
corresponding infeed depth. The next infeed then continues as usual. The current selection
is shown as a graphic in the left-hand section of the screen. If "deswarfing" is selected, no

value is shown for the "return travel".

Manual Machine Plus Turning
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5.4 Manual machining using cycles (functions)

Drilling

See also

The machining sequence is as follows:

1. Starting from the current axis position, the tool is traversed to the cycle start point in the
longitudinal axis. This is calculated internally from the value for the "Reference z0"
parameter (taking into account the clearance distance).

2. The transverse axis is positioned to the center of rotation.

3. The first infeed in the axial axis (as defined in the "Infeed Max." parameter) is then
performed.

4. The subsequent traversing movement in the axial axis depends on whether "chip
breaking" or "deswarfing" has been selected. With "chip breaking" the tool is retracted in
the longitudinal axis by the value set in the "return travel" parameter; with "deswarfing"
the longitudinal axis is positioned at the cycle start point.

5. The subsequent infeeds in the longitudinal axis are always calculated in the same way:
new infeed value = last infeed value x factor + return travel value The new infeed value is
monitored to ensure that it complies with the value for the "Infeed Min." parameter. If the
infeed value is below the minimum infeed, this value is imposed, provided that the drilling
depth allows it. The calculation is followed by the infeed in the longitudinal axis.

6. Infeed motion and "chip breaking/deswarfing" then alternate until the drilling depth
specified in the "Length |" parameter is reached.

7. Once the required drilling depth is reached, the waiting time specified in the "Dwell t"
parameter begins.

8. At the end of this waiting time, the tool is traversed to the cycle start point in the
longitudinal axis.

Principle operating sequence (Page 54)

General parameters (Page 58)

54.4 Manual thread tapping

Functionality

62

The "Manual thread tapping" function is designed to produce internal threads in the turning
center, either with a compensating chuck or in a rigid tapping operation.

Before you start the cycle, you must position the tool in such a way that it can approach the
programmed Z initial position without risk of collision. The function itself will position the tool
on the center of rotation.

The machining feedrate is calculated from the programmed spindle speed and the thread
pitch. This feedrate might not be the same as the programmed feedrate!

If you have selected "cutting rate" as the spindle type, the value set for the maximum spindle
speed with G96 or the value for the maximum spindle speed is applied for thread tapping.
(because the thread is tapped in the turning center, i.e. X=0)

Manual Machine Plus Turning
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/\DANGER

Notice: If "Time feed" is selected in the “Machining technology data” screen, in order for the
pitch to be calculated correctly, the spindle override weighting must be set to "100%".
Otherwise, the tapping tool or workpiece may be damaged!!

->Prior to NC start, check that the spindle override weighting is set to 100%!

Operating sequences

Drilling You can access the drilling cycle overview by pressing the softkey "Drilling" in the basic
screen for "Manual Machine Plus".

— AN
e
M, | T
Position display T,F.5 Drilling
-l- 5 D 1 centric
X 1@@ . @@@ L] F 8.088 180% | Tapping
@ 128y 111.868 nn/rev
S a 1 108%
. il 25.808 n/nin
el 128y — |
Drilling cycles overvieuw
Drill. centric
«
| | 25 Back
I Turn-

PRt - Drill. glaGroove pEThread

Figure 5-24  Drilling cycle overview - "Tapping" selected
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Teppfing Yc_)u_ can access thg "Manual tapping" function by pressing the softkey "Tapping" in the
drilling cycle overview.
Alternatively, you can select "Tapping" with <Cursor keys> and activate with the input key.
%
Reference
Tapping
T 5D 1 CW
Tapping
200 rpn
HR 834 rpn
Cool. OFF Stage 1
=8 1008 . 868|
1 50.808
s 3.600
Floating tapping
Accept
axls pos.
Cancel
v
‘ | 22 0K
e
Figure 5-25 Tapping
Parameter

Parameter Description

Reference z0 Start position for the drill hole in the longitudinal axis
(absolute position of Z axis)

Drilling depth I Enter the thread length here. The tapping direction is always towards the chuck and cannot
be reversed. The choice of "left-hand or right-hand thread" depends on the direction of
rotation of the spindle and the thread tapping tool.

Lead s Enter the thread pitch here.

With compensating chuck / | Depending on the manufacturer, you can select as to whether the machining is carried-out

Rigid tapping with or without compensating chuck.

Tapping operation
The machining sequence is as follows:

1. Starting from the current axis position, the tool is traversed to the cycle start point in the
longitudinal axis. This is calculated internally from the value for the "Reference z0"
parameter (taking into account the clearance distance).

2. The transverse axis is positioned to the center of rotation.

3. The controller then waits (at the cycle start point) for the next zero mark of the spindle
encoder in order to start the axis movement in the longitudinal axis (defined thread start
point).

4. When the thread length (end point) is reached, the spindle and longitudinal axis change
direction and withdraw the tapping tool from the drill hole again.

5. The longitudinal axis then stops at the cycle start point and the spindle changes direction
again. The spindle is now running in the direction in which it was originally started.
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See also

5.4 Manual machining using cycles (functions)

Principle operating sequence (Page 54)

General parameters (Page 58)

54.5 Manual grooving/parting

Functionality

The "Manual grooving" function is suitable for producing grooves on the peripheral surface
and face end and for tapping turned parts. Groove cycles can be used to produce filleted
corners or beveled edges on surfaces.

In addition, the "Multiple execution" function can be used to produce multiple tappings and
multiple grooves with a uniform offset.

5.4.5.1 Groove cycle - single

Operating sequences

Groove

Recess
cycle

You can access the grooving cycle overview by pressing the softkey "Grooving" in the basic
screen for "Manual Machine Plus".
™, R

Jog
Position display T,F.S Grooving

cycle

T

a 111.868 nn/rev S

Z 32 463nn S 25 oon ﬂu: 108%

2 1203 R —

Overview of grooving cycles

H e

Exp. groov. cyc

«
| | 28 Back
E: T‘;;;- ElDril].. },,,,Grnuue 'g'l'hread

Figure 5-26  Grooving cycle overview - "Grooving cycle" selected

You can access the "Manual grooving" function by pressing the softkey "Grooving cycle" in
the grooving cycle overview.

Alternatively, you can select "Grooving cycle" with <Cursor keys> and activate with the input
key.
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Figure 5-27  Outer groove
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Figure 5-28 Inner groove
Parameter

Parameter Description

Reference z0 Starting position for the groove. The edge of the groove facing the chuck is always
specified here. The value to be entered is the absolute position in the longitudinal axis
(Z axis).

Groove width I This value is the groove width, which together with the value for "Reference z0"
specifies the absolute position of the edge of the groove on the side of the groove
facing away from the spindle. If the groove width setting is the same as the tool width,
and "0" is assigned to the parameters "Edge F1" and "Edge F2" (selection between
"Chamfer CHF" and "Radius RND), the tapping function is activated.

Diameter d Starting diameter for the groove. The value to be entered is the absolute position in the
transverse axis (X axis).
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Parameter Description

Groove depth t This value is the groove depth which together with the value for "Diameter d" specifies
the absolute position of the base of the groove.

Chamfer/radius F1 Depending on the option selected, this value forms either an input radius (display
"Radius RND") or an input chamfer (display "Chamfer CHF") of less than 45° on both
sides of the groove. You can toggle between RND / CHF using the toggle key. An input
value of 0.0 switches this function off.

Chamfer/radius F2 Depending on the option selected, this value forms either a radius (display "Radius
RND") or a chamfer (display "Chamfer CHF") of less than 45° on both sides of the
groove as the transition to the base of the groove. You can toggle between RND / CHF
using the toggle key. An input value of 0.0 switches this function off.

Max. infeed depth m1 Enter the maximum infeed depth for roughing during grooving. The cycle’s internal
infeed calculation ensures that this input value is not exceeded during machining.

Finishing allowance m2 Finishing allowance perpendicular to the contour.

Outer groove/inner In this toggle field you can select whether an internal or an external groove is required.

groove The selection is indicated by a diagram on the screen.

Groove cycle - single

See also

The machining sequence is as follows:

1.

Starting from the current axis position, the first calculated groove position is approached
(diagonally) in both axes, taking into account the clearance distance and finishing
allowance.

Execute the depth infeeds as a roughing motion in the transverse axis (X axis): each
infeed depth is calculated internally so that firstly the setting "m1" is not exceeded and
secondly the infeed distance is kept uniform until the base of the groove is reached
(taking into account the final machining allowance). After each infeed, the tool is retracted
by the clearance distance for chip breaking.

When the base of the groove is reached for the first time, the tool is withdrawn from the
material at the programmed feedrate.

This is followed by the width infeed in the longitudinal axis: the width offset is calculated
internally, taking into account the tool width (length "I2") and the groove width (length "I1")
so that the machining is as uniform as possible.

Depth infeeds are then alternated as roughing motion and width offset until the entire
groove contour has been cleared. The only difference between the first depth infeed and
the others is that when the base of the groove is reached, the tool is retracted by the
clearance distance and then moved out of the groove in rapid traverse.

Finishing is started immediately after the roughing operation. The entire contour is
traversed from both sides to the center of the base of the groove at the feedrate specified
in the “Technology Data” screen before the start of the cycle.

Finally, the original position of the axes before the start of machining is approached
diagonally.

Principle operating sequence (Page 54)

General parameters (Page 58)
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5452 Groove cycle - multiple

Functionality

Note

The "Multiple groove" function supplements the "Single groove" option. This function can be
used only if all the parameters for the "Groove cycle - single" function have been assigned!

As soon as you position the cursor in any of the input fields in the multiple grooves area of
the screen, the display changes from single groove to multiple grooves:
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T T T n2 8.888 axis pos.
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n
13 a.088 W
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Cycles g Sinu-
] -..Groove i
overview i lation

Figure 5-29  Groove cycle - multiple

Parameter

Parameter Description

Distance 13 Groove offset in the longitudinal axis (Z axis): This input value determines the offset
between several identical grooves during production. The direction of the groove offset
between the individual grooves is always towards the chuck.

Number n Number of grooves to be produced. Entering "0" or "1" here has the same effect: A single
groove is produced. When you enter a value of ">1", the appropriate number of grooves is
machined. The input value in parameter "Length I3" defines the necessary offset.

/\DANGER

Notice:When you are machining multiple grooves, make sure that there is sufficient
clearance from the spindle as measured from starting position "Reference z0" to allow all
parameterized grooves to be machined. There is otherwise a risk of collision between the
tool and the chuck!

-> Check the plausibility of the input values before pressing NC start!
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The machining sequence is as follows:

1. Starting from the current axis position, the first groove is produced as described under

"Groove cycle - single".

2. The starting point for the next groove is then approached in the longitudinal axis (X axis),

taking into account the clearance distance. The offset is always in the direction of the

spindle (chuck).

3. Another complete groove is then machined (as described under "Groove cycle - single").

4. Groove machining and offset in the axial axis then alternate until the number of grooves
specified in the "Number n" parameter has been produced.

5. On completion of the final groove, the original position of the axes before the start of

machining is approached diagonally.

See also

General parameters (Page 58)

Principle operating sequence (Page 54)

5.45.3 Parting cycle - single

Functionality

The "Single parting" function is a subfunction of the "Groove cycle - single" function

Operating sequences

You activate the "Single parting" function by assigning the following parameters in the screen
for "Groove cycle - single™:

Parameter Description

Groove width 11 Groove width "I11" must be identical to the tool width for the parting function.
Chamfer/radius F1 This value must be deactivated with a setting of 0.0 for parting.
Chamfer/radius F2 This value must be deactivated with a setting of 0.0 for parting.

Note

The chamfer/radius parameters must be set to "0", otherwise the cycle cannot calculate the
contour and displays an error message ("Groove form not defined correctly").
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Parting
The machining sequence is as follows:

1. Starting from the current axis position, the first calculated parting position is approached
(diagonally) in both axes, taking into account the clearance distance.

2. Execute the depth infeeds as a roughing motion in the transverse axis (X axis): each
infeed depth is calculated internally so that firstly the setting "m1" is not exceeded and
secondly the infeed distance is kept uniform until the base of the groove (parting depth) is
reached. After each infeed, the tool is retracted by the clearance distance for chip
breaking.

3. When the base of the groove is reached, the tool is withdrawn from the material at the
programmed feedrate.

4. Finally, the original position of the axes before the start of machining is approached
diagonally.

5454 Multiple tapping

Functionality
The "Multiple parting" function is a subfunction of the "Groove cycle - multiple" function.

Operating sequences

You activate the "Multiple parting" function by assigning the following parameters in the
screen for "Groove cycle - multiple™:

Parameter Description
Groove width 11 Groove width "I1" must be identical to the tool width for the "muiltiple parting" function.
Chamfer/radius F1 This value must be deactivated with a setting of 0.0 for "multiple parting".
Chamfer/radius F2 This value must be deactivated with a setting of 0.0 for "multiple parting".

Note

The chamfer/radius (CHF/RND) parameters must be set to "0", otherwise the cycle cannot
calculate the contour and displays an error message ("Groove form not defined correctly").
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Multiple tapping

/\DANGER

Notice: When multiple parting is selected, make sure that there is sufficient clearance from
the spindle as measured from starting position "Reference z0" to allow all parameterized
parting operations to be performed. There is otherwise a risk of collision between the tool
and the chuck!

-> Check the plausibility of the input values before pressing NC start!

The machining sequence is as follows:

1. Machining takes place in the same way as for machining of "multiple grooves". The only
difference lies in the fact that this is a "parting" rather than a "grooving" operation.

2. Finally, the original position of the axes before the start of machining is approached
diagonally.

5455 Extended grooving

Operating sequences

Groove You can access the grooving cycle overview by pressing the softkey "Grooving" in the basic
screen for "Manual Machine Plus".
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Figure 5-30 Grooving cycle overview - "Extended groove" selected
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Extended
Recess

72

You can access the "Extended grooving" function by pressing the softkey "Extended groove"

in the grooving cycle overview.

Alternatively, you can select "Extended groove" with <Cursor keys> and activate with the

input key.
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Figure 5-31 Extended external groove
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Figure 5-32 Extended internal groove
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Parameter
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N
—

5.4 Manual machining using cycles (functions)
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Figure 5-33
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Face groove

Parameter

Description

Reference

z0

Starting position for the groove. The edge of the groove facing the chuck is always
specified here. The value to be entered is the absolute position in the longitudinal axis
(Z axis).

Groove width

This value is the groove width, which together with the value for "Reference z0"
specifies the absolute position of the edge of the groove on the side of the groove
facing away from the spindle. If the groove width setting is the same as the tool width,
and "0" is assigned to the parameters "Edge F1" and "Edge F2" (selection between
"Chamfer CHF" and "Radius RND), the tapping function is activated.

Diameter

Starting diameter for the groove. The value to be entered is the absolute position in the
transverse axis (X axis).

Groove depth

This value is the groove depth which together with the value for "Diameter d" specifies
the absolute position of the base of the groove.

Chamfer/radius

F1

Depending on the option selected, this value forms either an input radius (display
"Radius RND") or an input chamfer (display "Chamfer CHF") on the first side of the
groove. You can toggle between RND / CHF using the toggle key. An input value of 0.0
switches this function off.

Chamfer/radius

F2

Depending on the option selected, this value forms either a radius (display "Radius
RND") or a chamfer (display "Chamfer CHF") on the first side of the groove as the

transition to the base of the groove. You can toggle between RND / CHF using the
toggle key. An input value of 0.0 switches this function off.

Chamfer/radius

F3

Depending on the option selected, this value forms either a radius (display "Radius
RND") or a chamfer (display "Chamfer CHF") on the second side of the groove as the
transition to the base of the groove. You can toggle between RND / CHF using the
toggle key. An input value of 0.0 switches this function off.

Chamfer/radius

F4

Depending on the option selected, this value forms either an input radius (display
"Radius RND") or an input chamfer (display "Chamfer CHF") on the second side of the
groove. You can toggle between RND / CHF using the toggle key. An input value of 0.0
switches this function off.

Max. infeed depth

m1

Enter the maximum infeed depth for roughing during grooving. The cycle’s internal
infeed calculation ensures that this input value is not exceeded during machining.
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Parameter Description

Finishing allowance m2 Finishing allowance perpendicular to the contour.

External In this toggle field you can select the type of groove machining required whereby the
groove/internal respective selection is displayed in a diagram on the screen.

groove/planar to

chuck/planar from

chuck

Contour angle AO This input value specifies the angle of the incline where the groove is to be executed.
Flank angle 1 A1 This input value determines the inclination of the first groove flank.

Flank angle 2 A2 This input value determines the inclination of the second groove flank.

Dwell time at recess dt Here you can enter the dwell time of the tool on the groove base.

base

Extended grooving

74

The machining sequence is as follows:

1.

Starting from the current axis position, the first calculated groove position is approached
(diagonally) in both axes, taking into account the clearance distance and finishing
allowance.

Executing the depth infeeds in the form of a roughing movement: each infeed depth is
calculated internally so that firstly the setting "m1" is not exceeded and secondly the
infeed distance is kept uniform until the base of the groove is reached (taking into
account the final machining allowance). After each infeed, the tool is retracted by the
clearance distance for chip breaking.

When the base of the groove is reached for the first time, the tool is withdrawn from the
material at the programmed feedrate.

Now the width infeed is executed: the width offset is calculated cycle-internally, taking
into account the tool width and the groove width (length "I1") so that the machining is as
uniform as possible.

Depth infeeds are then alternated as roughing motion and width offset until the entire
groove contour has been cleared. The only difference between the first depth infeed and
the others is that when the base of the groove is reached, the tool is retracted by the
clearance distance and then moved out of the groove in rapid traverse.

Finishing is started immediately after the roughing operation. The entire contour is
traversed from both sides to the center of the base of the groove at the feedrate specified
in the “Technology Data” screen before the start of the cycle.

Finally, the original position of the axes before the start of machining is approached
diagonally.
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Functionality

5.4 Manual machining using cycles (functions)

Multiple extended grooving

Note

The "Multiple extended grooving" function supplements the "Extended grooving" option. This
function can be used only if all the parameters for the "Extended grooving" function have
been assigned!

As soon as you position the cursor in any of the input fields in the multiple grooves area of
the screen, the display changes from single groove to multiple grooves:
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Figure 5-34 Multiple extended grooving
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Figure 5-35 Face groove
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Parameter

Parameter Description

Distance 13 Groove offset: This input value determines the offset between several identical grooves
during production.

Number n Number of grooves to be produced. Entering "0" or "1" here has the same effect: A single
groove is produced. When you enter a value of ">1", the appropriate number of grooves is
machined. The input value in parameter "Length 13" defines the necessary offset.

Multiple grooves

The machining sequence is as follows:

1.

Starting from the current axis position, the first groove is produced as described under
"Extended grooving".

. The starting point for the next groove is then approached taking into account the

clearance distance.

Another complete grooving cycle is then executed (as described under "Extended
grooving").

Groove machining and offset then alternate until the number of grooves specified in the
"Number n" parameter has been executed.

On completion of the final groove, the original position of the axes before the start of
machining is approached diagonally.

5.4.6 Manual thread cutting

Functionality

76

The "Manual thread cutting" function provides a wide range of options for producing,
remachining and recutting longitudinal, tapered and face threads.

They can be single-start or multiple-start threads.

Note

Any limit stops that are activated should be disabled before starting thread cutting or set to a
value outside the traversing range needed for thread cutting.
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5.4.6.1 Thread cutting

Operating sequences

main screen for "Manual Machine Plus".
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Figure 5-36 Longitudinal external thread
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Figure 5-37 Longitudinal internal thread
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Thread You can access the "Manual thread cutting” function by pressing the softkey "Thread" in the
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Parameter

Parameter Description

Reference z0 Start position for the thread in the longitudinal axis (absolute position of the Z axis).

Thread length I Enter the length of the thread to be created, taking the start position for the thread
("Reference z0") as the starting point. The thread cutting direction is selected by pressing
the "Feed direction" softkey and is indicated in the diagram by means of an arrow. The
choice of whether to produce a left-hand or a right-hand thread depends purely on the
starting direction for the spindle.

Diameter Start d1 Start position for the thread in the transverse axis (absolute position of the X axis in the
diameter). This value applies in the reference point.

Diameter End d2 End position for the thread in the transverse axis (absolute position of the X axis in the
diameter).

Lead S Enter the required pitch in mm/rev.

Depth t This parameter is used to set the thread depth. The infeed direction and infeed depth
depend on other parameters ("Intern Extern." and "Linear Degres." softkeys; "Angle"
parameter).

Note:

If the value of the displayed machine date 1108 equals 1 (requirement for automatically
calculating the thread depth) and the input field "t" equals 0, then the thread depth "t" will be
automatically calculated and entered when you enter the pitch value.

The following applies to all male threads:

e athread pitch of 1 mm results in a thread depth of 0.613 mm

The following applies to all female threads:

e athread pitch of 1 mm results in a thread depth of 0.541mm

The thread depth is adjusted according to an increase or reduction in the pitch value.

Infeed angle w Infeed angle; this specifies the angle of infeed during machining. A negative value causes
an alternating infeed.

Max. infeed depth | m1 Enter here the maximum or minimum infeed depth for roughing. The cycle-internal infeed

Min. infeed depth calculation ensures that this entry value is not exceeded or falls short during thread cutting.
Input of a minimum infeed depth is possible only with degressive infeed.

Note:
The input field for the minimum infeed depth is displayed only if you have selected
"Degressive infeed".

Finishing m2 Finishing allowance

allowance

Longitudinal internal thread/ | In this toggle field you can select whether an internal or an external thread is required. The

longitudinal external thread/ | selection is indicated by a diagram on the screen.

face thread/

taper external thread/

taper internal thread

To chuck/ You can select the machining direction of the thread using this toggle field.

From chuck
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Parameter

Description

Linear infeed/
Degressive infeed

This function key is used to switch between "linear infeed" and "degressive infeed". "Linear
infeed" means that roughing always takes place at a constant depth of cut, and the internal
infeed calculation is designed so that the value for the "max. infeed depth" (m1) is not
exceeded during the entire thread cutting operation. "Degressive infeed" on the other hand
means that the volume of cut is kept constant throughout the entire thread cutting operation.
In this case too, the value for "max. infeed depth" (m1) is observed throughout the entire
operation.

Number of thread starts

The number of thread starts is defined here.

Softkey

Thread
recutting

Thread cutting

See also

80

This softkey is used to select remachining or thread recutting (thread repair).

The machining sequence is as follows:

1.

Starting from the current axis position, the start position for the thread (d1/z0) is
approached in rapid traverse.

2. This is followed by infeed by the first depth of cut.

3. The controller then waits for the next zero mark from the spindle encoder in order to start

the axis movements (longitudinal axis and/or transverse axis) (depending on the thread
geometry).

Once the end position for the thread has been reached in both axes, the tool is withdrawn
from the workpiece in rapid traverse.

The start position for the thread is then approached in the longitudinal and transverse
axis in rapid traverse, observing a clearance distance.

6. Infeed to the next depth of cut.

7. Wait for the next marker pulse from the spindle encoder to start the axes...

This process continues until all cuts have been completed. An additional finishing cut to
smooth the thread is then performed and the start position for the thread is approached in
the longitudinal and transverse axes.

There is now a choice of 2 options:

— Machining is now complete and the "Execute" screen can be closed with the "Abort"
softkey.

— If you wish to continue machining the thread, e.g. if thread finishing is required, press
NC Start again.

Principle operating sequence (Page 54)

General parameters (Page 58)
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5.4 Manual machining using cycles (functions)

5.4.6.2 Thread recutting

Functionality

The "Thread recutting” function is a subfunction of "Manual thread cutting". It can be used to
recut a thread or to continue machining the thread on a workpiece that has been unclamped
in between.

In order for "Thread recutting" to proceed correctly, the appropriate values have to be
entered in the "Thread Cutting" screen form.

Operating sequences

Thread
recutting

Note

The "Thread recutting” function uses the entry values from the "Thread Cutting" screen form.
This screen form must therefore have been completed in order for thread cutting to proceed
correctly.

You can call the thread recutting function with softkey "Thread repair".
The following screen form appears:

— AN
AN
M, |

Jog

Reference

Thread groove for thread repair

Start of thread 8.800

End of thread -30.0008 hoe 1

Thread lead 1.5688

fAxis position 32.463 Wl
Spindle pos. 8.000 angle
Start angle 125.335

Accept

338.775 angle

TS L Ll
K/J nZ B8.250
Taper fem. thread
To chuck
Linear infeed
L v
| | 25 DK

Cancel

Figure 5-41 Thread recutting

The values displayed for start of thread, end of thread and axis position relate to the type of
thread selected.

Longitudinal and taper thread < 45° (Z axis)

Face and taper thread < 45° (X axis)

All values displayed on this screen form are for information only; it is not, therefore, possible
to alter them directly.
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Execute thread recut

Accept
angle

oK

82

The following requirements must be fulfilled before you can recut a thread:

Appropriate values must already have been entered in the "Thread Cutting" screen form
at this point.

The screen above is displayed.

The spindle must be stationary (switched off) and must already have been synchronized,
in other words, it must have been turned through at least one full revolution since the
controller was last powered up. Otherwise, an error message appears when the thread
angle is accepted.

Now use the handwheels to traverse the axes until the thread cutting tool can be
threaded into the existing thread.

Carefully introduce the tool into the thread. The "Axis position" shown on the screen must
be between the values for "Thread initial p." and "Thread end point".

Press the softkey "Accept angle". The current spindle angle is now converted into the
appropriate starting angle offset for thread cutting. The starting angle that is now
displayed corresponds to the angle that will subsequently be used as the starting angle
offset for machining a right-hand or left-hand thread.

Using the handwheels, move the axes into a position from which the start of the thread
can be approached safely.

Press the softkey "OK" and the following screen appears:

— | A
M | AR
— Jog
# Reset ROV
Position display T.F,5

X '6@56 0,608 e ,IB 2000 = a%

08.888 nn/nin

Z @@39 0.008. |S o I wwex

e — |

Machining not started

Cancel

‘ | FES

Figure 5-42 Execute thread recut

The rest of the thread cutting process is exactly the same as that described for "Manual
thread cutting".

The only difference is that thread cutting is not started with the marker pulse from the spindle
encoder but with the angle that was calculated in the previous screen for "thread repair"
(thread recutting) as the "start angle offset".
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5.4.6.3

Functionality

5.4 Manual machining using cycles (functions)

Thread shaving after thread cutting

At the end of each thread cutting operation, you can choose to continue machining the
thread, i.e., to perform shaving. Thread shaving can be performed either with or without an
additional infeed, in which case it is merely a "smoothing cut".

Operating sequences

Softkeys

X
Abort

'
aK

Without
Feed

With
Feed

Val. f.
Feed

INPUT

CYCLE
START

Abort

The following query is displayed at the thread end:

"Should the threads be recut?"

If no thread recut is necessary, confirm the prompt with "Cancel".

To perform a thread recut, confirm with "OK".
You can then select the infeed type using the following softkeys:

Pressing this softkey means that an additional cut is executed at the same infeed depth as
the previous cut when you press <NC-Start> (additional "thread smoothing").

When this softkey is selected, the tool will be fed in by the amount entered in the "Val. f.
Feed" field next time the NC Start key is pressed. The thread is machined accordingly in the
next cut.

This softkey is used to enter the infeed value for subsequent machining. On pressing the
key, the corresponding entry field (already on dark background) is displayed in the screen
form shown below to enable you to enter the value.

Press the <INPUT> key as usual to accept the value.

Thread final cut

Infeed for
Final cut

Figure 5-43 Enter infeed
After pressing the "With Feed" or "Without Feed" softkey, press NC Start to start machining

an additional cut.

If you do not wish to do this, exit the "Execute Thread" screen by selecting softkey "Abort"
without executing an NC start.
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5.4.7 Roughing cycles
Functionality

The roughing cycles (integrated in the control) are the easiest way of producing common
paraxial cutting contours. They are defined by setting particular input parameters in the
appropriate screen forms.

The contour can be machined using the following position of the contour:
e "Qutside right"

® "Inside right"

e "Outside left"

Roughing either be "Longitudinal" or "Face".

Operating sequences

Turning Starting from the main menu for "Manual Machine Plus" you can reach the roughing cycle

functions via softkey menu "Turning".

|
0

—_ q
Position display T.F,5 Roughing

cycle A

R L e e

cycle B

=] 1203 111.888 nn/rev
S 8 Ell T 188% | pgughing
] 25.880 n/nin cycle C
e 120 N —

Roughing
cycle D

Overview of turning cycle types

= B B B

St. ren cycle B[ [St. rem cucle C| | St. ren cycle O

Roughing
cycle E

Roughing
cycle F

St. rem cycle E

Roughing cycleF)|

contour

St.rem free ctr

| Turn-

N

PRl o eDr i 11 ghaGroove g Thread

«
Back

Figure 5-44  Turning cycle overview - Roughing cycle A selected

The following roughing cycles can be used via the vertical softkey bar or by selecting via
<Cursor keys>:

® Roughing cycle A - simple stepped contour

® Roughing cycle B - expanded stepped contour with beveled edges

® Roughing cycle C - expanded stepped contour with rounding

Roughing cycle D - single radius

Roughing cycle E - single taper

Roughing cycle F - Face and longitudinal turning

Roughing cycle - free contour
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5.4.71

Functionality

5.4 Manual machining using cycles (functions)

Roughing cycle A

The function "Roughing A" is used to produce a simple stepped contour (step), with the
option of working the transitions to adjacent faces as a radius or chamfer.

Operating sequences

Turning You can access the turning cycle overview by pressing the softkey "Turning" in the basic
screen for "Manual Machine Plus".
S}f’cll‘gmng In the softkey menu "Turning", press the softkey "Roughing cycle A".
Alternatively, you can select "Roughing cycle A" from the turning cycle overview with
<Cursor keys> and activate with the input key.
o, |
cycle A
Roughing cycle A 1
— T 5D 1 CW
ooy =E F 20.800rn/rev
_ 5 25.800n/min
I HR 8 rpn
Cool. OFF| Stage 2
Hachining: Finishing
Pos.: Outside right
di Long .
=8 8.800
1 268.800
di 26.088
dz 16,0868 Accept
> Fi CHF axis pos.
F2 Z2.888 RND
F3 2.888 RND
nl 8.588 Cancel
ne B8.258 0.888
s
| | 22 oK
Cycles . Turn= Sinu=
overview 5= ing lation
Figure 5-45 Roughing cycle A, position "Outside right"
Input fields
The input fields in the "Roughing A" screen form have the following meanings:
Parameter Description
Length I Enter the length of the "step" to be produced, taking the contour start position
("Reference z0") in the axial axis (Z axis) as the starting point.
Diameter d1 Outside diameter of the "step" to be machined in the radial axis (absolute position
of the X axis in the diameter).
Diameter d2 Inside diameter of the "step" to be machined in the radial axis (absolute position of
the X axis in the diameter).
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Parameter Description

Chamfer/radius F1 Depending on the option selected, this value forms either a transition radius
(display "RND") or a transition chamfer (display "Chamfer CHR" or "Chamfer CHF")
of less than 45° between the end face and the inside diameter of the "step". You
can toggle between RND / CHR / CHF using the toggle key. An input value of 0.0
switches this function off.

Two types of dimensioning are possible with the chamfers:

¢ in the case of chamfer CHR, the value specifies the width of the chamfer in the
direction of the movement,

e in the case of chamfer CHF, the value corresponds with the length of the
chamfer.

Chamfer/radius F2 Depending on the option selected, this value forms either a transition radius
(display "RND") or a transition chamfer (display "Chamfer CHR" or "Chamfer CHF")
of less than 45° between the end face and the inside diameter of the "step". You
can toggle between RND / CHR / CHF using the toggle key. An input value of 0.0
switches this function off.

Two types of dimensioning are possible with the chamfers:

¢ in the case of chamfer CHR, the value specifies the width of the chamfer in the
direction of the movement,

e in the case of chamfer CHF, the value corresponds with the length of the
chamfer.

Chamfer/radius F3 Depending on the option selected, this value forms either a transition radius
(display "RND") or a transition chamfer (display "Chamfer CHR" or "Chamfer CHF")
of less than 459 between the end face and the inside diameter of the "step". You
can toggle between RND / CHR / CHF using the toggle key. An input value of 0.0
switches this function off.

Two types of dimensioning are possible with the chamfers:

¢ in the case of chamfer CHR, the value specifies the width of the chamfer in the
direction of the movement,

e in the case of chamfer CHF, the value corresponds with the length of the
chamfer.

Max. infeed depth m1 Enter the maximum infeed depth for roughing. The internal infeed calculation
ensures that the infeed is as uniform as possible throughout the roughing operation.
This entry value represents the maximum value possible and is therefore not
exceeded.

Finishing allowance m2 Finishing allowance in the X axis (m2x)
Finishing allowance in the Z axis (m2z)

The following possibilities exist for the position of the geometry:
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T 5D 1 Cw
F 28.088 nn/rev
s 25.808n/min
HR 8 rpn
x Cool. OFF Stage 2
Machining: Finishing
Pos.: Inside right
a1 Long.
=8 6.880
1 20.808
di 208.008
L dz 18.000
- | F1 3.800 CHF
F i
F3 2.880 RHD
nl B8.580
nZ B8.250 0.088
! | Ak
Cycles Simu-
overview ing lation

5.4 Manual machining using cycles (functions)

Accept
axis pos.

Cancel

v

oK

Figure 5-46 Roughing cycle A, position "Inside right"

|

T 5D 1 CW
F 28,088 nn/rev
5 25.088n/min
HR 8 rpn
Cool. OFF] Stage Z
Hachining: Finishing
Pos Outside left
Long.
=0 B8.000
1 28.808
di 20.880
d2 108.000
F1 3.888 CHF
F2 Z2.088 RND
F3 D
nl B8.5600
-.( n2 8.250 6.080
! | a4
Cycles . Turn= Sinu=
overview 5= ing lation

M, |5
Chanfer / radius F3 Roughing
cycle A
Roughing cycle A 1

Accept
axis pos.

Cancel

(14

Figure 5-47 Roughing cycle A, position "Outside left"

See also

General parameters (Page 58)

Principle operating sequence (Page 54)
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5.4 Manual machining using cycles (functions)

5.4.7.2

Functionality

Roughing cycle B

The function "Roughing B" is used to produce a simple cutting contour, with an additional
interpolation point allowing beveled or tapered contours. Transitions to adjacent faces can

again be worked as a radius or chamfer.

Operating sequences

Turning

Roughing
cycle B

88

You can access the turning cycle overview by pressing the softkey "Turning" in the basic

screen for "Manual Machine Plus".

In the softkey menu "Turning", press the softkey "Roughing cycle B".

Alternatively, you can select "Roughing cycle B" from the turning cycle overview with

<Cursor keys> and activate with the input key.

AV
4"

—
|M| Jo

Chanfer / radius F1

Roughing cycle B 1
- +20 v 5 B Ll Roughing
R it F 50 . 080 mn / rev cycle B
H#F 5 25.8088n/nin
F maz MR Brpn
Cool. OFF Stage 1
Machining: Conplete
T Pos.: Outside right
Long.
di d3 =0 a.088
l 11 20 .808
12 16 .880
di 25.008 fccept
d2 24 .008 axis pos.
+ + a3 10.868 i
F1 e
F2 3.880 CHR Cancel
F3 4.088 RND
é?\ nl 8.286 V4
‘ | RE3 (s
Cycles

overview

. Turn- Sinu-
= ing lation

Figure 5-48 Roughing cycle B, position "Outside right"
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Input fields

5.4 Manual machining using cycles (functions)

The input fields in the "Roughing B" screen form have the following meanings:

Parameter

Description

Length

Enter the length of the "step" to be produced, taking the contour start position ("Reference
z0") in the axial axis (Z axis) as the starting point.

Length

Interpolation point position, which defines the position of the additional contour interpolation
point in the longitudinal axis (Z axis).

Diameter

d1

Outside diameter of the "step" to be machined in the radial axis (absolute position of the X
axis in the diameter).

Diameter

d2

Interpolation point diameter, which together with the "Interpolation point position 12"
parameter defines the position of the interpolation point in the radial axis (absolute position
of the X axis in the diameter), allowing beveled faces to be produced within a "step".

Diameter

d3

Inside diameter of the "step" to be machined in the radial axis (absolute position of the X
axis in the diameter).

Chamfer/radius

F1

Depending on the option selected, this value forms either a transition radius (display "RND")

or a transition chamfer (display "Chamfer CHR" or "Chamfer CHF") of less than 450

between the end face and the inside diameter of the "step". You can toggle between RND /

CHR / CHF using the toggle key. An input value of 0.0 switches this function off.

Two types of dimensioning are possible with the chamfers:

¢ in the case of chamfer CHR, the value specifies the width of the chamfer in the direction
of the movement,

¢ in the case of chamfer CHF, the value corresponds with the length of the chamfer.

Chamfer/radius

F2

Depending on the option selected, this value forms either a transition radius (display "RND")

or a transition chamfer (display "Chamfer CHR" or "Chamfer CHF") of less than 450

between the end face and the inside diameter of the "step". You can toggle between RND /

CHR / CHF using the toggle key. An input value of 0.0 switches this function off.

Two types of dimensioning are possible with the chamfers:

¢ in the case of chamfer CHR, the value specifies the width of the chamfer in the direction
of the movement,

¢ in the case of chamfer CHF, the value corresponds with the length of the chamfer.

Chamfer/radius

F3

Depending on the option selected, this value forms either a transition radius (display "RND")

or a transition chamfer (display "Chamfer CHR" or "Chamfer CHF") of less than 45°

between the end face and the inside diameter of the "step". You can toggle between RND /

CHR / CHF using the toggle key. An input value of 0.0 switches this function off.

Two types of dimensioning are possible with the chamfers:

e in the case of chamfer CHR, the value specifies the width of the chamfer in the direction
of the movement,

¢ in the case of chamfer CHF, the value corresponds with the length of the chamfer.

Max. infeed depth

m1

Enter the maximum infeed depth for roughing. The internal infeed calculation ensures that
the infeed is as uniform as possible throughout the roughing operation. This entry value
represents the maximum value possible and is therefore not exceeded.

Finishing
allowance

m2

Finishing allowance in the X axis (m2x)
Finishing allowance in the Z axis (m2z)
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The following possibilities exist for the position of the geometry:

- | WA
e
M, | v

Chanfer / radius F2

Roughing cycle B 1
T 5D 1 CW T
Roughing

F 50.000nn /rev cycle B

5 25.888n/nin
HR B rpn

Cool. OFF Stage 1
Hachining: Conplete
Pos. : Inside right
Long.

=8 8.0888
11 20.808
12 18 .8868
di 25.600 fccept
d2 24 .808 axis pos.
d3 16 .6880 [
F1 3.888 CHF r x
r2 cHR .
F3 4.888 RND —
ni a.2a8 V4

\ | Lok

=
Cycles _ Turn- Simu-
overview 4= ing lation

Figure 5-49 Roughing cycle B, position "Inside right"

Chanfer / radius F3

Roughing cycle B 1
-+ z8 v £ B Roughing
- —+ F 50,000 1/ rev cycle B
11 5 25.800n/nin
HR 8 rpn
Cool. OFF Stage 1
Hachining: Conplete
Pos.: Outside left
Long.
=8 8.6086
11 20 .008
12 10.880
di 25.000 Accept
d2 24.808 axis pos.
d3 18 .68868 [
F1 3.888 CHF
F2 3.886 CHR B cance1
m | RND oo
nl 8.208 V4
| [ & o
Cycles Turn= Sinu=-
overvieu b3 ing lation

Figure 5-50 Roughing cycle B, position "Outside left"

See also
General parameters (Page 58)

Principle operating sequence (Page 54)
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5.4.7.3

Functionality

5.4 Manual machining using cycles (functions)

Roughing cycle C

The function "Roughing C" is used to produce a special cutting contour, with a filleted
transition between the inside and outside diameter of the contour. Other chamfers or radii
cannot be included.

Operating sequences

Turning

Roughing
cycle C

You can access the turning cycle overview by pressing the softkey "Turning" in the basic
screen for "Manual Machine Plus".

In the softkey menu "Turning", press the softkey "Roughing cycle C".

Alternatively, you can select "Roughing cycle C" from the turning cycle overview with
<Cursor keys> and activate with the input key.

|

M, |5
Reference in the Z axis

Roughing cycle C 1
. T 5D 1 CW
-7 F 188888 nn/rev
[ 25 rpn
Cool. OFF[" Stage 1 el (€
Machining: Complete
Pos.: Outside right
Long.
=0 B.080
11 38.8608
12 28.808
13 18.8680 Accept
di 38.800 axis pos.
d2 20.808
r 48.808
Convesx Cancel
nl B.200
nZ 8.1600 B.6600

v
| | 25 0K
Cycles

. Turn- Sinu-
overview -

P ing lation

Figure 5-51 Roughing cycle C, position "Outside right"
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Input fields
The input fields in the "Roughing C" screen form have the following meanings:

Parameter Description

Length I Enter the end point of the contour in the axial axis here, taking the contour start position
("Reference z0") in the axial axis (Z axis) as the starting point.

Length 12 End point of filleting in the longitudinal axis (Z axis).

Length 13 Start point of filleting in the longitudinal axis (Z axis).

Diameter d1 Outside diameter of the "step" to be machined in the radial axis (absolute position of the X
axis in the diameter).

Diameter d2 Inside diameter of the "step" to be machined in the radial axis (absolute position of the X
axis in the diameter).

Radius r This entry value determines the size of the filleting, the center of the circle being calculated
internally. It is located on the imaginary line that is central and "normal” (90°) to the
imaginary connecting line between points "I2/d1" and "I3/d2". The choice of whether the
center point is on the side of the contour facing towards or away from the turning center is
determined by the "convex/concave" function key setting. If the radius entered is too small,
an error message will be displayed during machining (after NC start) since the contour
cannot be produced in this case.

Convex/concave This toggle key is used to specify on which side of the contour the circle center point should

be located. The circular machining direction, and hence the appearance of the finished
contour, is adjusted accordingly.

Max. infeed depth

m1 Enter the maximum infeed depth for roughing. The internal infeed calculation ensures that
the infeed is as uniform as possible throughout the roughing operation. This entry value
represents the maximum value possible and is therefore not exceeded.

Finishing m2 Finishing allowance in the X axis (m2x)
allowance Finishing allowance in the Z axis (m2z)
The following possibilities exist for the position of the geometry:
Lry=| A
M, |
Reference in the Z axis
Roughing cycle C 1
T 5D 1 Cu
F 160 .880 nn/rev
5 25 rpm
HR B rpn Roughin
Cool. OFF Stage 1
Hachining: Conmplete
Pos.: Inside right
Long.
=8 8 .888|
11 36 .6800
12 20 .808
13 10.886 fAccept
di 30 .808 axis pos.
d2 28 .808
r 48 . 880
Convex Camesil
nl a.z28a
n2 8.108 B6.6880 V4
| & 0K
e
Figure 5-52 Roughing cycle C, position "Inside right"
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See also

5.4 Manual machining using cycles (functions)

|

M, |G
Reference in the Z axis

Roughing cycle C 1

T 5D 1 Cw

F 188 . 808 nn/ rev

[} 25 rpm |

Cool. OFF[ Stage 1 el E
Hachining: Complete
Pos.: Outside left
Long.
)
11 308.808
12 208.008
13 18.0080 fAccept
dl 38.008 axis pos.
d2 208.808 [
r 40.880
Convesx Cancel
nl 8.z200 I
nZ B8.180 B.688 o
| | 28 0K
Cycles Simu-
overview lation

Figure 5-53 Roughing cycle C, position "Outside left"

General parameters (Page 58)

Principle operating sequence (Page 54)
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54.74 Roughing cycle D

Functionality

The function "Roughing D" allows a single radius contour to be machined, supported by
cycles.

Operating sequences

Turning You can access the turning cycle overview by pressing the softkey "Turning" in the basic
screen for "Manual Machine Plus".

Roughing

cycle D In the softkey menu "Turning", press the softkey "Roughing cycle D".

Alternatively, you can select "Roughing cycle D" from the turning cycle overview with
<Cursor keys> and activate with the input key.
|

AV
e
Jog
Reference in the Z axis

Roughing cycle D 1

T 5D 1 CW
“““ -+ F  1111.808mn/rev
5 1111 rpn
HR 8 rpn

Cool. OFF Stage 1

Hachining: Conplete
. A . Roughing
Pos.: Dutside right

Long.

me= =8 200 . 080
11 58.000
di 260 .600
dz 150.608 fccept
1 ml r 72.088 axis pos.
Convex
:t ni 23.6800
ne 1.088 8.800 | Concel

[ & oK

Cycles . Turn- Simu=
overvieu b3 ing lation

Figure 5-54 Roughing cycle D, position "Outside right"
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Input fields
The input fields in the "Roughing D" screen form have the following meanings:

Parameter Description

Length 11 Enter the end point of the contour in the axial axis here, taking the contour start position
("Reference z0") in the axial axis (Z axis) as the starting point.

Diameter d1 Outside diameter of the contour to be machined in the transverse axis (absolute position of
the X axis in the diameter).

Diameter d2 Inside diameter of the "radius" to be machined in the radial axis (absolute position of the X
axis in the diameter).

Radius R This input value determines the size of the radius, the center of the circle being calculated
internally. It is located on the imaginary line that is central and "normal” (909) to the
imaginary connecting line between points "(Z0-11)/d1" and "Z0/d2". The choice of whether
the center point is on the side of the contour facing towards or away from the turning center
is determined by the "convex/concave" function key setting. If the radius entered is too
small, an error message will be displayed during machining (after NC start) since the
contour cannot be produced in this case.

Convex/concave This toggle key is used to specify on which side of the contour the circle center point should
be located. The circular machining direction, and hence the appearance of the finished
contour, is adjusted accordingly.

Max. infeed depth | m1 Enter the maximum infeed depth for roughing. The internal infeed calculation ensures that
the infeed is as uniform as possible throughout the roughing operation. This entry value
represents the maximum value possible and is therefore not exceeded.

Finishing m2 Finishing allowance in the X axis (m2x)

allowance Finishing allowance in the Z axis (m2z)

The following possibilities exist for the position of the geometry:

™, |
— Jog
Reference in the Z axis
Roughing cycle D 1
T 5D 1 CWw
F 1111.0808 nm/rev
[ 1111 rpr
HR 8 rpn
Cool. OFF| Stage 1
Machining: Complete -
Pos.: Inside right
Long.
=8 200 . 00|
11 50.888
dl 200 .008
dz 158.6860 Accept
r 72.088 axis pos.
Convex
nl 23.800
nZ 1.008 a.0868 Cancel

Cycles
overview

Figure 5-55
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See also

96

— AN
M ‘ A
— Jog
Reference in the Z axis
Roughing cycle D 1
T 5D 1 CuW
AR F 1111.888mn/rev
5 1111 rpm
HR Brpn
Cool. OFF Stage 1
Machining: Conplete —
) . oughing
Pus.: Outside loft
Long.
maz N 200.600
11 50.6008
di 200 .6608
mi d2 158080 fccept
1 v 72.008 axis pos.
T Convex [
nl 23.008
nZ 1.6868 a.0688 Cancel

overview

[z
Simu-

Cycles
lation

Figure 5-56 Roughing cycle D, position "Outside left"

General parameters (Page 58)

Principle operating sequence (Page 54)
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5.4 Manual machining using cycles (functions)

5.4.75 Roughing cycle E

Functionality

The function "Roughing E" allows a single taper contour to be machined, supported by
cycles.

Operating sequences

Turning You can access the turning cycle overview by pressing the softkey "Turning" in the basic
screen for "Manual Machine Plus".

?ﬁggng In the softkey menu "Turning", press the softkey "Roughing cycle E".
Alternatively, you can select "Roughing cycle E" from the turning cycle overview with
<Cursor keys> and activate with the input key.
o, |
Roughing cycle E 1
I T 5D 1 CW
PO S B — e
HR 8 rpn
Cool. OFF] Stage 1
Hachining: Complete
_T_ Pos.: Outside right
d2 Long.
=8 Roughing
ST I
t i
j = axls pos.
e oam  0.00| cates
v
| | 22 oK
Cycles . Turn= Sinu=
overview 5= ing lation
Figure 5-57 Roughing cycle E, position "Outside right"
Input fields
The input fields in the "Roughing E" screen form have the following meanings:
Parameter Description
d1, d2,... The dimensioning type can be selected in this toggle field.
The following options are available:
"d1,d2,11" ->"d1,I1,angle" -> "d2,I1,angle" -> "d1,d2,angle(d1)" -> "d1,d2,angle(d2)"
The selection is indicated in the diagram displayed on the screen.
Length 11 Enter the length of the taper to be produced, taking the contour start position ("Reference
z0") in the axial axis (Z axis) as the starting point.
Diameter d1 Outside diameter of the taper to be machined in the transverse axis (absolute position of the
X axis in the diameter).
Diameter d2 Inside diameter of the taper to be machined in the transverse axis (absolute position of the
X axis in the diameter).

Manual Machine Plus Turning
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Parameter

Description

Angle

Angle of the taper to be machined.
The reference point is either d1 or d2 depending on which dimensioning type is selected.

Max. infeed depth

m1

Enter the maximum infeed depth for roughing. The internal infeed calculation ensures that

the infeed is as uniform as possible throughout the roughing operation. This entry value
represents the maximum value possible and is therefore not exceeded.

Finishing allowance in the X axis (m2x)
Finishing allowance in the Z axis (m2z)

Finishing m2
allowance

The following possibilities exist for the position of the geometry:

—
—

Reference in the Z axis
Roughing cycle E 1
-+ T 5D 1 CuW
Ity -+ F 8.888nn/rev
5 8.808n/nin
HR Brpn
Cool. OFF Stage 1
Hachining: Conplete
Pos. : Inside right
Long.
=
d1,dz2,11
11 108.080
di 100 .60008
dz 8.p600

Roughing
cycle E

fccept
axis pos.

ni 6.608 b4
n2 0.080 8.000 | rancel

‘ | 2= als

Cycles N urn- Simu-
overview = ing lation

Figure 5-58 Roughing cycle E, position "Inside right"

Reference in the Z axis
Roughing cycle E 1
T 5D 1 CW
F 8,808 1/ rev
5 8.88Bn/nin
HR 8 rpn
Cool. OFF Stage 1
Hachining: Conplete
Pos.: Outside left
Long.

:
d1,dz,11 cycle E

11 10.600

d1 160.6609 Accept

dz 0.6880 axis pos.

ni 8.080
n2 8.080 8.800 | roncel

| [ & oK

Simu=
lation

Cycles
overview

Figure 5-59 Roughing cycle E, position "Outside left"

See also
General parameters (Page 58)

Principle operating sequence (Page 54)
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5.4.7.6 Roughing cycle F

Functionality

The function "Roughing F" allows cycle-supported production of an end face (cutting
direction "Planar") or of a peripheral surface (cutting direction "Longitudinal").

Operating sequences

Turning You can access the turning cycle overview by pressing the softkey "Turning" in the basic
screen for "Manual Machine Plus".

Cutting
cycle F

In the softkey menu "Turning", press the softkey "Roughing cycle F".

Alternatively, you can select "Roughing cycle F" from the turning cycle overview with <Cursor
keys> and activate with the input key.

™, |
—_ Jog
cycle F

Roughing cycle F 1

T 5D 1 CCuW

F 1888608 nn/nin

5 44 rpm
HR 8 rpn

Cool. OFF] Stage 1
Hachining: Finishing
Pos.: Outside right
Long.
=0 183.865
11 308.8608
di 80.600
a2 pa—
nl 2.088 axis pos.
nZ a.168 a.188
Cancel
v
| | 22 i3

Cycles . Turn- Sinu=
overview 5= ing lation

Figure 5-60 Roughing cycle F, position "Outside right"
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Input fields
The input fields in the "Roughing F" screen form have the following meanings:

Parameter Description

Length I Enter here the length of the end face to be cut, taking the contour start position
("Reference z0") in the longitudinal axis (Z axis) as the starting point.

Diameter d1 External diameter of the end face to be cut (absolute position of the X axis in the
diameter).

Diameter d2 Internal diameter of the end face to be cut (absolute position of the X axis in the
diameter).

Max. infeed depth m1 Enter the maximum infeed depth for roughing. The internal infeed calculation
ensures that the infeed is as uniform as possible throughout the roughing operation.
This entry value represents the maximum value possible and is therefore not
exceeded.

Finishing allowance m2 Finishing allowance in the X axis (m2x)
Finishing allowance in the Z axis (m2z)

The following option is available for the position of the geometry:

— AN
M ‘ U
— Jog
Diameter d2 Roughing
cycle F
Roughing cycle F 1
T 5D 1 CCw
F 1866 . BEB MM /min
5 44 rpmn
HR Brpn
Cool. OFF Stage 1
Hachining: Finishing
Pos. : Dutside left
Long.
=8 183.865
11 30.6008
di B80.600
d2 78000 fccept
nl 2.8600 axis pos.
n2 8.108 8.188
X
Cancel
v
‘ | [z a3
Cycles .. Turn- Simu-
overview = ing lation

Figure 5-61 Roughing cycle F, position "Outside left"
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5.4.7.7 Roughing cycle, free contour:

Functionality

The cycle "Free contour” is used for the input and for the processing of an arbitrary contour
path.

Operating sequences

Turning You can access the turning cycle overview by pressing the softkey "Turning" in the basic
screen for "Manual Machine Plus".

Free "w H n n "
contour In the softkey menu "Turning", press the softkey "Free contour".
Alternatively, you can select "Roughing free contour" from the turning cycle overview with
<Cursor keys> and activate with the input key.
M, |
contours
Free contour 1
- +20 v SR Lgcy Machined
—————- -+ N 111166600y contour
5 111 rpm
HR 8 rpn Graphic
Cool. OFF Stage 1 vieuw
Hachining: Complete
Pos.: Outside right
Long.
=8 6.888
da 6.888
nex a.188
nez a.188
nl 1.888
Spec. for facing axis: Eerezil
Dianeter
s
| | 22 oK
Cycles . Turn= Sinu=
overview 5= ing lation
Figure 5-62 Roughing contour input, position "Outside right"
Parameter Description
do Outside diameter of the shaft to be machined in the transverse axis (absolute position of the
X axis in the diameter).
m2x Finishing allowance horizontal to the contour.
m2z Finishing allowance perpendicular to the contour.
m1 Enter the maximum infeed depth for roughing. The internal infeed calculation ensures that
the infeed is as uniform as possible throughout the roughing operation. This entry value
represents the maximum value possible and is therefore not exceeded.
NAME If an external contour has been selected, the path to the contour program is shown here.
Specification for transverse | The selected specification is displayed.
axis
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Softkeys

Cycle
overview

External
contours

102

The "Cycle overview" function lists all free contours contained in the machining step
program.

/a1 |
IMI"V\.-

Jo

Tool nunber

Free contour
T 3D 1 CuW

Free contour 2

nge 1
lete

—
nl 1.8608

Spec. for facing axis: Cancel
Diameter

‘ oK

Figure 5-63 Free contour - overview

To select, place the cursor on the appropriate line and press the "OK" softkey.
It is also possible to assign a contour of an external contour subroutine to the cycle.
%

Jo
Feed value

Free contour
T 5D 1 CW

F 1111.808mn/rev
5 111 rpn
8 rpn

B _MAN_AC_B1.SPF
B _MAN_AP_B1.5PF
E] _MAN_ARBSCHR.HPF
@ _MAN_BD_A1.5PF

Cancel

Vv

0K

Figure 5-64 Add external contours

The "External contours" function opens a dialog box with which the contour subroutine can
be selected. The "OK" softkey function links the selected program with the cycle.

Manual Machine Plus Turning
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Machine
contour

5.4 Manual machining using cycles (functions)

The function branches to the contour input.

Note
Only contours listed in the cycle overview can be machined. External contours cannot be
machined.
[y ] AN
;| B
Delete
ix rStraight line, horizonta Slenent
380 :
.88 +
Z 208.800 abs
280._ —s—)
.88
K.
'4
188 —<i:
ee Trans. to next element: -
CHR 0.000 iy
8,89
Free text input: Hore
-1688_
-0e Contour allowance:
1 z 0.888 Right Cancel
a.08 108 v 208 v 300
.88 aa . B8
| | 25 Accept
Zoon  Displat  goon +  Zoon - EoE (i) Porem

Figure 5-65 Machining window for free contours

First, define the contour starting point.

Manual Machine Plus Turning
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References
The function "Machine contour” is described in detail in the SINUMERIK 802D sl Turning
Programming and Operating Manual in the chapter "Part programming; Free contour
programming, ... Define a start point".
\(,;i;?,fhic Rather than the auxiliary chart, the function displays the entered contour section.
o)
W= BTSN External
¥ Free contour 1 Sontours
@ v ED 2 nl Machined
288 F 1111.888mn/ rev contour
a8 5 111 rpn

HR Brpn Graphic
view

100 Cool. OFF Stage 1
oCL) Hachining: Conplete
1 Pos.: Outside right
8,88 + Long .

=8 6.888
df 0.088
108 n2x 0.108
o8 n2z 0.108
nl 1.808
-zee.|
.08 z Spec. for facing axis: Cancel
‘-ie@  e.e@ ' 18 ' z@0 Ricnaten
. 08 .08 .08 <
‘ | [z a3
Cycles .. Turn- Simu-
overview = ing lation

Figure 5-66  Graphic view of a contour section
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54738 Execute a roughing cycle

Rough cutting

Finish cutting

See also

Starting from the current axis position, the rough cutting sequence is as follows:

1.

N o o &

Diagonal approach to the start position calculated in the cycle in both axes.
The safety clearance and finishing allowance are taken into account.

Infeed in the infeed axis (transverse axis or longitudinal axis, depending on whether
"Face" or "Longitudinal" was selected).

The infeed is calculated within the cycle as follows:
— The input value "m1" is not exceeded.

— The infeed quantity is guaranteed to remain constant until the unmachined contour is
reached (taking finishing allowance into account).

Execution of the paraxial roughing motion in the cutting axis until the unmachined contour
is reached.

The finishing allowance is taken into account.

Withdrawal from the material in the infeed axis by the infeed distance.
Retraction by the clearance distance below 45° in both axes.

Return in the cutting axis to the start position calculated in the cycle.
New infeed in the infeed axis by the infeed depth calculated in the cycle.

All roughing cuts are performed one after another, as described above.

When the final rough cut is completed, the contour is finish cut with the following motions:

1.

o gk 0w N

Traverse in the infeed axis to the finished dimension for the contour, corrected by the
clearance distance.

Infeed in both axes (below 459) to the contour start point.

Execution of the finishing motion along the parameterized contour.
Retraction by the clearance distance below 459 in both axes.

Return in the cutting axis to the start position calculated in the cycle.

Finally, the original position of the axes before the start of machining is approached
diagonally.

Principle operating sequence (Page 54)
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Machining the machining step program manually

Functionality

The "machining step program" function can be used to define a list containing an optional
sequence of machining cycles.

This list can then be automatically machined step by step.

The controller can store a maximum of 390 steps.

Operating sequences

— AN
e
M, | T
Position display T,F,5 Xx=8
1@@@@@% F 6.088 100%| z =09
@ 128y 111.868 nn/rev
S a I 188% %
. 1 25.808 n/nin abs./rel.
e 128y — |
Parallel traversing of axes Tool selection Z
abs./rel.
T D1
F 111.808 nn/rev Machining
s 25.0680 n/nin sl
HR 555 rpn
F +XHZ Set
-X 48.608 nn  OFF ~top
r -Z 30.880 nn OH
X 40.608 OFF
s + nn
+Z 308.800 nn OH
! | 2

Meas . A Set B Turn- . I’ Work
Pl B S g2 Ting meorill. glgtroove pSTheead o 5] 00X

Figure 6-1 Entry into the machining step program

Work You can access the screen for input into the list by pressing softkey "Work prog." in the main
proes. screen for "Manual Machine Plus".
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5.4 Manual machining using cycles (functions)

™ |
— .Jog
P Start of progran
P31 N128  Tool selection Ti DS fAocent
U3 N18B Taol selection TS D1 axis pos.
—- N2@ Pos. w. rapid trav. X=177.158 Z=215.880 T5 D1
— N25  Pos. w. rapid trav. X=177.158 Z=132.658 TS D1 ey
— N38 Pos. w. rapid trav. X=42.158 Z=132.658 TS D1
—4 N35 Pos. w. rapid trav. ¥=42.158 Z=207.850 TS5 D1 Insert
— N4B  Pos. w. rapid trav. X=146.858 Z=207.858 T5 D1 step
4, N118  Free contour Cont_4 T=5 D=1 Tiew
- N115 Pos. w. rapid trav. X=118.88@ Z=38.393 T1 D1 EilEis
03] N125 Taol selection T4 D1
—- Nd5  Pos. w. rapid trav. X=146.858 Z=188.650 T4 D1 Renunber
—- NS0 Pos. w. rapid trav. X=34.358 Z=188.650 T4 D1
— NS5 Pos. w. rapid trav. X=34.358 Z=194.158 T4 D1
— NBB Pos. with path feed X=207.458 Z=194.158 T4 D1 Cancel
—- MBS Pos. with path feed X=207.458 Z=118.250 T4 D1

‘ | RICTRE Save
%5 Tools Teach In EL Tui:;- ElDriJ.l. iglﬁrcmve 'g'l'hread lsait..qit‘::; % eEﬁ;e

Figure 6-2  Machining step program

Screen handling functions

"Cursor up / down"

With the cursor up/cursor down keys, you can move selected machining steps up and down within
the list. The selected step is displayed on an orange background.

"Cursor right"

If you have selected a machining cycle , the input screen for this cycle or the taught block
opens automatically when you press the cursor key on the right.

Softkeys

File
service

108

Other inputs in the screen are made with softkeys:

Opens the following dialog box:

Open

P Start of progran
U3 N128  Taol selection Ti DS Save
V) N18B  Tool selection TS D1 as
—- N2O Pos. w. rapid trav. X=177.158 Z=215.680 TS5 D1
— NZ25 Pos. w. rapid trav. X=177.158 Z£=132.658 TS D1
— N38 Pos. w. rapid trav. ¥=42.158 Z=132.650 TS5 D1
—+ N35 Pos. w. rapid trav. X=42.158 Z=287.858 TS5 D1
—- Na@ Pos. w. rapid trav. X=146.858 Z=207.050 TS D1
§.\q H118 Free contour Cont_4 T=5 D=1 Ve
— N115 Pos. w. rapid trav. ¥=118.808 Z=38.3%93 T1 D1
V) N125 Tool selection T4 D1
—- Na5 Pos. w. rapid trav. X=146.858 Z=108B.650 T4 D1
— N58 Pos. w. rapid trav. X=34.358 Z=1688.658 T4 D1
—+ NG5 Pos. w. rapid trav. X=34.358 Z=194.158 T4 D1
—- NGO Pos. with path feed X=207.458 Z=194.150 T4 D1
—- NBS Pos. with path feed X=207.458 Z=118.250 T4 D1 «

‘ | £% = Back
Figure 6-3  "File..." menu
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Machining the machining step program manually

Open

Save
under

Back

Accept
axis pos.

Delete

Abort

Save

Tool

5.4 Manual machining using cycles (functions)

Displays a dialog used to open an existing machining step program or create a new
machining step program.

If the file is not located in drive N (NC storage), ensure that the external medium is not
removed during the machining.

A save dialog appears.

Returns to the menu for the machining step program

™ | AR
—_ Jog
P Start of program S
J3) N128 Tool selection Ti DS Accept
J¥ 188  Tool selection TS D1 axis pos.
—+ NZ8 Pos. w. rapid trav. X=177.158 Z=215.8688 TS D1
— N25 Pos. w. rapid trav. X=177.158 Z=132.658 TS D1 E':g,”,
— N30  Pos. w. rapid trav. X=42.158 Z=132.650 TS5 D1
— N35  Pos. w. rapid trav. X=42.158 Z=207.850 TS5 D1 Insert
—+ H4B  Pos. w. rapid trav. X=146.858 Z=P07.858 TS D1 =L
&v N118 Free contour Cont_4 T=5 D=1 “iww
—N115 Pos. w. rapid trav. X=110.808 Z=38.393 T1 D1 D=tz
J3) N125  Tool selection T4 D1
—i H45 Pos. w. rapid trav. X=146.858 Z=108.650 T4 D1 Renunber
—i N58 Pos. w. rapid trav. X=34.358 Z=188.658 T4 D1
— NS5  Pos. w. rapid trav. X=34.358 Z=194.150 T4 D1
— NBB  Pos. with path feed X=207.458 Z=194.158 T4 D1 Cancel
— N65  Pos. with path feed X=207.458 Z=118.259 T4 D1

| i Save
Ea Tools Teach In gl TE:;' g=Drill. gleGiroove pBThread Dim~ o

Figure 6-4  Machining step program

This function inserts a positioning block at the current machine axis position in the selected
machining step.

This function deletes the currently selected machining step.

To interrupt the function "Machining step program” press "Cancel".

This softkey returns you to the main screen for "Manual Machine Plus".

If you have changed any values, a prompt window informs you accordingly.

Press

"OK" to save the values

Press "Cancel" to discard the settings.

The machining step program is saved.

This softkey returns you to the main screen for "Manual Machine Plus".

Inserting a tool change into the program.

Change into the dialog box for tool change (Page 111).

Manual Machine Plus Turning
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Teach In
cycle

Turning

Drilling

Groove

Thread

Simu-
lation

[mc] Ex-
=l ecute

>

Exec.
g here
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Inserting a traversing block in the program.

Inserting a roughing cycle in the program.
Change into the dialog box for roughing cycles (Page 84).

Inserting a drilling cycle in the program.
Change into the dialog box (Page 60) for the drilling cycles (Page 62).

Inserting a groove/cutting cycle into the program.

Change into the dialog box for the groove/cutting cycles (Page 65).

Inserting a thread cycle

Change into the dialog box for the thread cycles (Page 76).

Change into the dialog box for machining simulation (Page 117).

The selected step program is saved by pressing the "Execute" softkey.

This softkey opens the screen form in which the machining (Page 120) step program is
actually executed:

The softkey function changes from "Execute" to "Exec. here" by pressing the <ETC> key.

By pressing the softkey "Exec. here" the function changes into the screen form in
whichMachining (Page 120) should be realized.

In this case, the machining step program is executed from the current cursor position in the
machining step program (marked step in the program).

Manual Machine Plus Turning
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6.1 Tool change in the machining step program

6.1 Tool change in the machining step program

Functionality
You add a tool change step to the machining step program.

If the value of the display machine data 361 (USER_MEAS_TOOL_CHANGE) is 1, the tool
number can be specified manually. Otherwise the controller saves the active tool as
machining step in the step program.

Operating sequences
You have opened a machining step program.

1. Move the cursor to the machining step after which the tool should be changed.

L=y ] AN
M Y

—_ Jog
P Start of progran
J3) N120  Tool selection Ti DS Accent
J¥1 H18B  Tool selection TS D1 axis pos.
—+ NZ@ Pos. w. rapid trav. X=177.158 Z=215.800 TS D1

C
— M25 Pos. w. rapid trav. %=177.158 Z=132.658 TS D1 e
—+ N3@  Pos. w. rapid trav. X¥=42.158 Z=132.658 TS D1
—+ N35  Pos. w. rapid trav. X=42.158 Z=207.850 TS D1 Insert
—+ N4B  Pos. w. rapid trav. X=146.858 Z=207.858 TS D1 =Lis]
§\q N118 Free contour Cont_d4 T=5 D=1 “iwvw

Delete

— N115 Pos. w. rapid trav. X=118.888 Z=38.393 Ti D1
)20 N125  Tool selection T4 D1

—1 N45 Pos. w. rapid trav. X=146.858 Z=188.658 T4 D1 Renunber
—i N58 Pos. w. rapid trav. ¥=34.358 Z=188.650 T4 D1
— NS5 Pos. w. rapid trav. X=34.358 Z=194.158 T4 D1
— NEB Pos. with path feed X=2087.458 Z=194.150 T4 D1 Cancel
—i NBS Pos. with path feed X=287.458 Z=118B.250 T4 D1

| | 28 sae

|;I\ B Turn- . I Simu= mc] Ex=
{fi Tools Toach Tn gz "T07 gewbrill. plgfroove giThread 00 [ o0,

Figure 6-5  Machining step programmed opened

2. Press the "Tools” softkey.
Tool

A list with all tools created in the NC will be displayed.

— | W
M

ans
—_ Jog

TEEE D1 w7

Clear. Tip

Type T Dz Lengthl LengthZ Radius angle width

&5 19 a.6888 B.0808 a.6888 B.0808
2 21 0.888 6.880 0.888 6.880

D‘ 3z 8.680 B8.000 8.680 B8.000 B.6680

g 41 1.267 3167.887 a.688 6.0800

J 51 5.888 B8.808 8.688 B8.808

0.088 6.000 0.088 a.088

ke 71 0.888 6.880 0.888 6.880

‘] 81 a.6888 B.080 a.6888 B.080

o 181 0.888 6.880 0.888 6.880

Cancel

| | %& ﬂc;::pt

Figure 6-6  Tool selection for tool change

The fields "T" and "D" contain the active tool and the active cutting edge number,
respectively.
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6.1 Tool change in the machining step program

Ok

Abort

112

"T" and "D", respectively.
-OR -

3. To select the tool, enter the tool number and the cutting edge number in the input fields

Use the <Tab key> to change to the list and position the cursor on the appropriate tool

and press the <INPUT> key to confirm the selection.

The selected tool is copied into the "T" input field.

fixed point before the tool change.

. Press "OK".

M| AR’

[LLLY] Jog

Tool selection

T ERE] G75 I
Té.z
Free
Mype T Lengthl Length2 Radius angle
o
=]
& Is tool T3 to be used for all subsequent
L steps until the next tool change?
= |@
P
&
= g1 &.608 0.888  0.608 0.668
= 91 9.800 9.808  8.899 9.000
3 18 1 18,608 9.868  8.018 9.080
= 111 11.808 0.888  8.811 6.080
= 12 1 12.888 08.888  8.812 0.688
& 13 1 13,800 9.888  8.013 9.008 gancﬁ
P 14 1 14,600 9.660  8.014 9.080
v
‘ | 22 K

Figure 6-7  Tool change in the machining step program, first prompt

. If the tick is set in the field "G75" (approach fixed point), the controller travels to a stored

With this prompt, you decide whether the tool should be used in all subsequent steps up

to the next tool change.

6. The following options are available:

Manual Machine Plus Turning
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Machining the machining step program manually

6.1 Tool change in the machining step program

- o 7. If you press "Cancel", the tool change only takes place in this step, or

if you press "OK", the tool is also changed in all subsequent program steps.

A

—
ANy
|M| Jog

Tool selection

T 1D1 G75 ﬁu.s
z

Free
Mype T D Lengthl Length2 Radius  angle

Tool 1 changed and activated

with NC start

tdddsddd

az2 8.6880 8.808 8.p88 8.860

Canc§l

Figure 6-8  Tool change in the machining step program, confirmation

X 8. Press "Cancel" to confirm the message.
Abort

The active tool is inserted into the step program as machining step.

M| T

— Jaog
Hachining step progran File

P M5 Start of program
A4 N11B Pos. with path feed X=272.694 Z=752.792 T7 D1 Accept
J31 NI5  Tool selection T8 D1 axis pos.
A4 /H28  Pos. w. rapid trav. X=1P8.808 Z=860.880 T8 D1
C
3] N115 Tool selection T1 D1 et
END End of progran
Insert
step
Delete
Renunber
Cancel
‘ | = Save
~ I Turn- : 1 Sinu- Ex-
';\'5' Tools B= ing v Drill.gogGrooveg@Thread | vih, S ecute

Figure 6-9  Tool change in the machining step program

Note

If the tool change is to be performed without travelling to a fixed point, travel to a safe
machine position beforehand and save this point as work step in the step program.
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Machining the machining step program manually

6.2 Teach In
6.2 Teach In

Functionality

Using this function, an approached axis position can be directly entered into a specific
traversing block.

Operating sequences

Teach In " " . . L. .
cycle 1. You can reach the "Teach In" function in the machining step program by pressing the
"w n
Teach In" softkey.
— AAA
e
M, | T
P Start of program
I3 H128 Tool selection T1 DS fAccept
P31 N18B  Tool selection TS D1 axis pos.
- Nz8 Pos. w. rapid trav. %=177.158 Z=215.808 TS D1
— NZ5 Pos. u. rapid trav. X=177.158 Z=132.658 T5 D1 E':gﬁ
—- N30 Pos. w. rapid trav. X=42.158 Z=132.658 TS D1
— N35  Pos. w. rapid trav. X=42.158 Z=207.858 TS D1 Insert
—- N4@  Pos. w. rapid trav. X=146.858 Z=287.858 TS5 D1 ]
i, M118 Free contour Cont_4 T=5 D=1 Tiww
— NL115 Pos. w. rapid trav. ¥=110.080 Z=38.393 T1 D1 e
P31 N125 Tool selection T4 D1
— M5 Pos. w. rapid trav. X=146.058 Z=108.658 T4 D1 -
—- N5@8  Pos. w. rapid trav. ¥=34.358 Z=188.658 T4 D1
—- NS5 Pos. w. rapid trav. X=34.358 Z=194.158 T4 D1 X
—- NBB Pos. with path feed X=287.458 Z=194.158 T4 D1 Cancel
- NBS  Pos. with path fesd X=287.458 Z=118.258 T4 D1
‘ | 2% = Save
~ I Turn- 3 '} Simu- [mE] Ex-
%9 Tools Teach In gz 'ire geeDrill. gheGroove gThread Pint Ecute

Figure 6-10 Selecting the "Teach In" function

The controller switches to the manual machining screen forms of axis-parallel turning,
taper turning and radius turning.

—

AN
e

!

— Jog
Position display T.F.,S X=0

[

el 120y

Parallel traversing of axes Tool selection Z
abs./rel.

1@@@@@!’"‘! TS 8.608 = 188%) z =0
1205 F 111.8688 nn/rev
DIy 5 awiB ™,

T B b1
F 111.86808 nn/rev Hachining
?J s 25.888 n/nin bt
HR 555 rpn
+XHZ
- -X  48.608 nm  OFF o
y -Z 308 .880 nn OH
+X 40 .808 nn OFF
252 +Z  30.808mm  ON
Save
‘ | 2 block
Finish
teach-in
Figure 6-11  Executing "Teach In" - axis-parallel roughing machining mode
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Machining the machining step program manually
6.2 Teach In

Set 2. Traverse to a position that is to be taught-in and press "Save block".
Save
L= | AAA
M,
180 660 T
. uli] F a.888 168%
a 1203 111.880 nn/rev
S 8 E] 1 10e%
. i 25.888 n/min
a 1208 1
T S D1
F 111.86808 nn/rev
[ 25.088 n/nin
y TXHZ HR 555 rpn
=% 48 .08008 nn OFF FQN Save
r -Z 308.888 nn 0N
£23 48 .808 nn OFF
XGZ +E 30.800 mm  ON gy Save
«
| | 22 Back
Finish
teach-in

Figure 6-12 "Save block" menu

|m —_— 3. You can save the position with path feed.
(o Save 4. You can save the position with rapid traverse.

After the control acknowledged the action with a screen message (e.g.: "The block was
inserted as N20"), a new position could be traversed to and this in turn taught-in using
"Save block".

TG

—_ Jog
Position display T,F,5 e

x 1@@8@@nn F 8.080 188%| z =8
[l2] 1203 111.888 nn/rev
S 8 El T 188% %
) H 25.080 n/min abs . /rel.
C) 1zey e —
Parallel traversing of axes Tool selection Z
abs . /rel.
T D1
F 111.8680 nn/rev Hachining
[ 25.800 n/nin wode
HR 555 rpn
ATRMHE Set
-% 48.086 nm  OFF s
7 -Z 38.880 nm  ON
+X 40.800 nm  OFF
=X1-2
+Z 38.080 nm  ON
Save
| | ) block
Finish
teach=-in

Figure 6-13 Closing "Teach In"
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Machining the machining step program manually

6.2 Teach In

Teach In
Exit

116

Exit the "Teach In" mode using the function "Finish Teach In".

The menu returns to the machining step program.

The cursor is at the last block that was entered (refer to the following screen shot).

—

AN
e

— Jog
Machining step program File

P Start of progran

P30 N138  Tool selection TS D1 fAocent
— HN135 Pos. w. rapid trav. X=100.008 Z=32.463 TS D1 axis pos.
U3 N120  Tool selection Ti DS

3] N188 Taol selection TS D1 ey
— NZ8 Pos. w. rapid trav. X=177.158 Z=215.888 TS D1

—i N25 Pos. w. rapid trav. ¥=177.158 Z=132.650 TS5 D1 Insert
— N38  Pos. w. rapid trav. X=d42.158 Z=132.658 T5 D1 step
—- N35 Pos. w. rapid trav. X=42.158 Z=207.050 TS D1

- NA® Pos. w. rapid trsv. X=146.858 Z=287.858 TS5 D1 EilEis
§-\q N11B8 Free contour Cont_4 T=5 D=1 “ivw

—- N115 Pos. w. rapid trav. X=110.P80 Z=38.393 T1 D1 Renunber
P N125 Taol selection T4 D1

— N45 Pos. w. rapid trav. X=146.858 Z=188.658 T4 D1

— N5@ Pos. w. rapid trav. X=34.358 Z=108.6508 T4 D1 Cancel
—- NS5 Pos. w. rapid trav. X=34.358 Z=194.158 T4 D1

~
%Ig Tools Teach In

B Turn-

ing

| RICTRE e

N ' Simu- [c] Ex-
E-.Dl‘lll. “GFDDVE 'gThread lation %1 ecute

Figure 6-14 Machining step program "Teach In" ended
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Machining the machining step program manually

6.3 Simulate machining

6.3 Simulate machining

Function

You can use this function to graphically display the execution of the program on the screen,
in order to easily control the programming result without moving the machine axes.

Operatin sequences
Simu-
lation

The start screen is opened.

The simulation of the part program can be reproduced on the HMI using the following two
functions:

e Standard simulation

The execution of the part program is simulated on the HMI by considering the axis
feedrates. In the case of more extensive NC programs, the simulation may, therefore,
take more time.

o Contour simulation

Execution of the part program is simulated on the HMI. The simulation is based on pure
calculations and is, therefore, faster in the case of more extensive NC programs.

Standard simulation

Standard. The execution of the part program is simulated with this function on the HMI by considering

the axis feedrates.

[y ] AN
M, |
Zoon
Zoon +
48
Zoom -
8 1 Show
Display
=I5 Delete
window
Cursor
% 48 ' 8 ' & | @ ' 48
Z «
| | 25 Back
/N reaen Coptor
Figure 6-15 Standard simulation
o Press <NC START?> to start the standard simulation for the selected part program.

CYCLE
START
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6.3 Simulate machining

Contour simulation

Contour . . . . . .
simulation Execution of the part program is simulated with this function on the HMI.
— AAA
O
&
4
48+
]
= I
Details
= Delete
window
Cursor
% -4 ) b 2o 4o
Z «
‘ | 2 Back
VA S

Figure 6-16  Contour simulation

<D The selected part program is started for the contour simulation.

Simulation of individual cycles

Note

If the simulation is used to test a single cycle, the display area is divided into the traversing
movements and technology data columns. The technology data cannot be changed in
simulation mode.

— |
™M ‘ bt
—_ Jog
Tool nunber Zaom
Auto
Groove 9
T 3D 1 CW
F 1111.88Bmn/nin Hest
126+ 5 1111 rpn
HR 1368 rpn Zoom -
Cool. OFF Stage 3
=8 8.6086 Show
86 11 56 .088 -
d 160 .808
t 20 .808 Display
F1 5.888 CHF areas
F2 5.6888 RND
a4 ni 7.888 Delete
n2 1.868 window
Outer groove
Hultiple grooves Cursor
a n 1
% b T el T 4
13
= 8.086 &
‘ | Back
D Contour
L5 simul.

Figure 6-17  Simulation of a single cycle - standard simulation
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6.3 Simulate machining

Uy
L |M| Jog
o
Groove ?
T 3D 1 cw -
F 1111.888nn/nin
| s 1111 rpm
HR 1388 rpn
Cool. OFF Stage 3
=8 B8.680
ao 11 50.808
d 1688 . 8608
t 20.000 .
F1 5.880 CHF Details
F2 5.880 RND
an ni 7.008 Delete
nZ 1.868 window
Duter groove
Multiple grooves Cursor
T T T h 1
X [ | o
13 6.880
= «
| | Back
2\ Standard
sinul.

Figure 6-18 Simulation of a single cycle - contour simulation

References
A description of further operating options for a simulation can be found in the
"Programming and Operating Manual SINUMERIK 802D sl Turning".
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6.4 Executing the machining step program

6.4 Executing the machining step program

Functionality

>

[mc] Ex-
=l ecute

g Exec.

= here

120

™ | W

1 Jog
Hachining step program File

P Start of progran
I3 H128 Tool selection T1 DS fAccept
P31 N18B  Tool selection TS D1 axis pos.
—i NZB8 Pos. w. rapid trav. ¥=177.158 Z=215.800 TS5 D1
w. rapid trav. X=177.158 Z=132.658 T5 D1
w. rapid trav. X=42.158 Z=132.650 TS D1
— N35 Pos. w. rapid trav. X=42.158 Z=207.858 TS D1 Insert
w. rapid trav. X=146.858 Z=287.858 T5 D1 s
5 N118 Free contour Cont_d T=5 D=1 “iww
—-H115 Pos. w. rapid trav. X=110.880 Z=38.393 T1 D1
0¥ Hi125 Tool selection T4 D1
—+ N45 Pos. w. rapid trav. X=146.858 Z=1608.650 T4 D1 Renunber
—- M58 Pos. w. rapid trav. X=34.358 Z=188.658 T4 Di
—- NS5 Pos. w. rapid trav. X=34.358 Z=194.158 T4 D1
—- H6B  Pos. with path feed X=287.458 Z=194.158 T4 D1 Cancel
—+ MBS Pos. with path feed ¥=207.458 Z=118.258 T4 Di

Copy
step

Delete

| 2% sae

o~ J§ Turn- ; [ Simu- [m] Ex-
Pfi Tools Teach In gk ™y mebrill. plaGroove g@hread  PiUe [E] e

Figure 6-19 Machining step program
In the "Machining step program" function, you can toggle between the horizontal softkey
functions "Execute" and "Exec. here" using the <ETC> key.

The two functions change from the "Machining step program" into that screen form in which
the actual machining step program is to be executed:

The complete machining step program is executed with "Execute".

With "Exec. here", the program is executed from the actual cursor position in the machining
step program (step that is marked in the program).

— |
O
& Reset ROV
Position display Dist-to-go T,F,§
X ?2 5?@ T3 =
. 0,860 n F 0.600 108%
2] 1203 8.888 nm/min
1184 [3] T 188%
Z 23 329 0,008 S 170 o
] 1z e —
P Start of program

U3 N18B Taol selection TS D1

—/N28 Pos. w. rapid trav. ¥=177.158 Z=215.888 TS5 Di
—/N25  Pos. w. rapid trav. X=177.158 Z=132.658 TS D1
— N38 Pos. w. rapid trav. X=42.158 Z=13Z2.658 TS5 D1
—+ N35 Pos. w. rapid trav. X=42.158 Z=287.858 TS D1
—-N48 Pos. w. rapid trav. X¥=146.858 Z=207.858 TS Di Cancel
§y N118 Free contour Cont_d4 Ts5 D=1 “iow
D era e

Figure 6-20 Execute the machining step program
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Machining the machining step program manually

6.4 Executing the machining step program

Operating sequences, executing the machining step program

CYCLE
START

Abort

The current machining status is displayed in the center of the execute screen (see the
screen "Executing the machining step program"). This status could be one of the following:

Machining not started
Machining active
Machining aborted
Machining interrupted

Machining finished

In the example, the text "Machining not started" is displayed.

1.

Start machining using the <NC-Start> key.
The machining operation on the workpiece is executed.

The individual machining steps are executed in the order in which you program them.

Note
Press the <NC-Stop> key if you want to interrupt the machining operation.

If machining was terminated (e.g. "machining completed"), then the execution screen can
be exited using the "Cancel" softkey.

Note

The individual machining steps are performed with the currently programmed direction of
spindle rotation! This need not coincide with the position of the spindle direction switch or
with the spindle direction selected with the spindle keys!
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6.4 Executing the machining step program
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Messages 7

7.1 Messages

Functionality

The meanings of the messages listed below differ from those given in the general
"SINUMERIK Diagnostics Guide™:

10631 +X limit stop reached
10631 +X limit stop reached
10631 -Z limit stop reached
10631 +Z limit stop reached

PLC alarm messages are specially configured for the "Manual Machine Plus" system in the
shipped version of the "Manual Machine Plus" software.

The following list of PLC alarm messages applies, unless the machine manufacturer has
defined an alternative or additional list of errors.

700000

700001

700002 REFERENCE POINT ON X AXIS NOT REACHED
700003 REFERENCE POINT ON Z AXIS NOT REACHED
700004

700005

700006

700007 POSITION OF SPINDLE DIRECTION SWITCH IS ILLEGAL
700008 INCORRECT SPINDLE DIRECTION ACTIVATED
700009 NO VALID SPINDLE/FEED TYPE

700010 RUNTIME MONITORING JOG SELECTION PROGRAM
700011 SPINDLE OVERRIDE NOT 100%

700012 SPINDLE NOT SWITCHED ON

700013 FEED OVERRIDE = 0%

700014 WITH/WITHOUT FEED?

700015 DIRECTION CANNOT BE REVERSED IN THREAD
700016 DRIVE NOT READY

700017 12/T ALARM FROM I/RF MODULE

700018 MOTOR OVERHEATING

700019 COOLANT TOO LOW
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7.1 Messages
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700020
700021
700022
700023
700024
700025
700026
700027
700028
700029
700030

LUBRICANT MOTOR OVERHEATING
LUBRICANT TOO LOW

TURRET HEAD MOTOR OVERHEATING

PROGR.TOOL NO. > MAX.TOOL NO. ON TURRET HEAD
802D MACHINE CONTROL PANEL DEFECT

BRAKE IS RELEASED FOR MOTOR OPTIMIZATION

NO CHECKBACK FROM TURRET HEAD
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Appendix l \

A1 Feedback on the documentation

This document will be continuously improved with regard to its quality and ease of use.
Please help us with this task by sending your comments and suggestions for improvement
via e-mail or fax to:

E-mail:  mailto:docu.motioncontrol@siemens.com

Fax: +49 9131 - 98 2176
Please use the fax form on the back of this page.
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Appendix

A. 1 Feedback on the documentation

To From
SIEMENS AG _
Name:
| DT MC MS1
P.O. Box 3180 Address of your company/department
Street:
D-91050 Erlangen / Germany
Zip code: City:
Phone: /
Fax: +49 9131 - 98 2176 (Documentation) Fax: /

Suggestions and/or corrections

Manual Machine Plus Turning
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A.2 Overview of documentation

| SINUMERIK 802D sl documentation overview |
| General documentation / catalogs |

J L J L J L
SINUMERIK SINUMERIK SINAMICS
802D sl S120
Advertising brochure ﬁatal$g Catalog o
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User documentation

L L J L
SINUMERIK SINUMERIK SINUMERIK
802D sl 802D sl 802D sl

840D sl

Programming and Operating Diagnostics Manual

Manual

— Turning
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— Cylindrical grinding

- Surface grinding

- Nibbling

— Manual machine plus

Programming Manual
1SO turning / milling

Manufacturer / service documentation
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SINUMERIK SINUMERIK SINUMERIK SINUMERIK SINUMERIK
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840D sl

Operating instructions Function Manual

Function Manual
ISO dialects

Parameter Manual

EMV directives

Electronic documentation
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Motors

DOCONCD
DOCONWEB
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Index

A

Axis direction switch, 39
Axis-parallel traversal, 47

C

Contour list, 102
Cutting F
end face, 99
peripheral surface, 99
cutting rate, 45

D

D value, 35
Drilling centric, 60

E

End face
cutting F, 99
Error displays, 10

F

F value/F type, 35
Feedrate type, 44

G

Gear stage preselection, 59
Groove cycle - multiple, 68, 75

Grooving, 65

H

Handwheels, 39
Hot keys, 12

[
INC value, 35
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L

LED displays on the CNC operator panel (PCU), 10

Limit stop position, 26
Limit stops, 26, 29

M

Machine contour, 104
Machining step program, 107
Simulation, 117
Teach In, 114
Tool change, 111
Manual Machine Plus, operating area, 34
Manual softkey, 18
Multiple tapping, 70

O

Operator control and display elements, 9

P

Parting, 69
Peripheral surface
cutting F, 99
Position display, 34

R

Radius turning, 49
Radius turning type A, 52
Radius turning type B, 52
Radius turning type C, 53
Reference point, 21
Reference point approach, 19
Revolutional feedrate, 44
Roughing cycle A, 85
Roughing cycle B, 838
Roughing cycle C, 91
Roughing cycle D, 94
Roughing cycle E, 97
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Index

S

S value/S type, 35

Spindle, 40

Spindle speed, 40, 45
Spindle speed limitation, 46
Spindle type, 44

Spindle value, 43

Status displays, 10

T

T value, 35

Taper turning, 48
Tapping, 62

Thread cutting, 76
Thread recutting, 81
Time feed, 44

Tool change, 42

Tool measurement, 23
Travel direction, 35
Traverse axes, 20
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