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Suitable SCE trainer packages to accompany these training curriculums

e SinuTrain for SINUMERIK Operate V4.7 Basic — free download with no time limit
www.siemens.com/sinutrain-downloads

e SinuTrain Classroom License for SINUMERIK Operate V4.5 — 6 single licenses + 40 student
licenses;
Order no.: 6FC5870-1TC41-0YAO

e SinuTrain Student Licenses for SINUMERIK Operate V4.5 — 300 hours — 20 student licenses;
Order no.: 6FC5870-1SC41-0YAO

e SinuTrain Classroom License for SINUMERIK Operate V4.4 — 16 single licenses + 32 student
licenses; Order no.: 6FC5870-1TC40-1YAO

e SinuTrain Student Licenses for SINUMERIK Operate V4.4 — 300 hours — 32 student licenses;
Order no.: 6FC5870-1SC40-1YAQO

Note that these trainer packages will be replaced with successor packages when required.
You can find an overview of the currently available SCE packages at: siemens.com/sce/tp

In-service training courses

Get in touch with your regional SCE contact for information on regional Siemens SCE in-service training
courses.

siemens.com/sce/contact

Additional information on SinuTrain
In particular: Downloads, Getting Started, Videos, Tutorials, Manuals and Programming Guides.
siemens.com/sce/sinutrain

Further information on SCE
siemens.com/sce

Notes on use

The SCE training curriculum for CNC Technology has been created for the "Siemens Automation
Cooperates with Education (SCE)" program especially for educational purposes for public educational
and R&D institutions. Siemens AG assumes no responsibility for the content.

This curriculum may be used only for initial education with respect to Siemens products/systems. That is,
it may be copied in part or in whole and handed out to trainees for use within the framework of their
education. Transmission and reproduction of this curriculum as well as communication of its content is
permitted within public educational institutions for educational purposes.

Exceptions require written consent from the Siemens AG. Send all related requests to scesupportfinder.i-
ia@siemens.com.

Offenders will be held liable. All rights including translation are reserved, particularly if a patent is granted or a
utility model or design is registered.

Use for industry customers is expressly prohibited. Commercial use of the curriculum is not permitted.

We would like to thank Michael Dziallas Engineering, MOSER CNC Training and all those involved for
their support in creating this curriculum.
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1.0ODbjective

In this module, you will learn the basics of the "OPERATE DIN programGUIDE programming” using two
examples each for turning and milling.

2. Basics

This section explains some general basics on the geometry and technology for the programming of
milling and turning.

2.1 Basics of geometry for milling and turning

The basics of geometry presented here mainly relate to the graphic SINUMERIK contour computer. The
screenshots used here serve to support the theory.

If you want to simulate the theory examples on the controller in advance:

Operating area "Program" > Create new part program > In text editor: horizontal softkey [Contour] >
vertical softkey [Create contour] > ...

You can find a practical example in which this contour calculator is presented in context in section
"Programming turning".

2.1.1 Tool axes and machining planes

On universal milling machines, the tool is installed parallel to the main axes in most cases. These
perpendicular axes are aligned to the main guideway of the machine according to DIN 66217 or ISO 841.
The mounting position of the tool yields the corresponding machining plane.

For milling, the tool axis is usually the Z axis.

Tool axis Z - Plane G17

SIEMENS
NC/UKS/SCE_MILLING_DIN/EXAMPLE2_SCE Starting point

AK1
% PL G17 (X¥)

¥ X 5.800 abs
Y 5.800 abs

> —

s
-

< -

E N R ST o Cort B S

If the coordinate system shown is rotated accordingly, the axes and their directions in the respective
machining plane (DIN 66217) will change.
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On universal turning machines, the tool is installed parallel with the main axes in most cases.

These perpendicular axes are aligned to the main guideway of the machine according to DIN 66217 or
ISO 841.

For turning, the workpiece axis is the Z axis.

Rotational axis Z - Plane G18 *
Since the diameters of the turned workpieces are relatively easy to check, the dimensions of the

transverse axis are specified based on the diameter. This allows the skilled worker to compare the actual
dimensions directly to the dimensions in the drawing.
X 30.800 abs

%
JOG
Transition at contour start vew

Radius
R 0.000 §

5
SIEMENS ! ATE

NC/UKS/SCE_TURNING_DIN/EXAMPLE1_SCE Starting point

AK1

o [ o [ ey O e | (B S

i

* All turning operations are programmed in plane G18.

Drilling and milling operations on the front face of the turned part are
programmed in plane G17.

Drilling and milling operations on the peripheral surface of the turned part are
programmed in plane G19.
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A few important reference points are available so that a CNC — such as the SINUMERIK 840D sl — can
orient itself in the existing work area by way of the measuring system.

Machine zero (M)

The machine zero (M) is specified by the manufacturer and cannot be changed. It is
located at the origin of the machine coordinate system for milling and at the contact
surface of the spindle nose for turning.

Workpiece zero (W)

from which the most dimensions start in the drawing.
For turning the workpiece zero always lies on the axis of rotation and in most cases on the
right end face

The workpiece zero (W) - also called program zero - is the origin of the workpiece
@ coordinate system. It can be selected freely. For drilling it should be located at the point

Reference point (R)

The reference point (R) is approached for setting the position measuring system to zero,
as the machine zero cannot be approached in most cases. This is how the controller finds
its reference point in the position measuring system.

S

Tool carrier reference point (T)

The tool carrier reference point (T) is relevant for the setup with preset tools. The lengths
L and Q values shown in the screenshot serve as tool offset values and are entered in the

tool memory of the controller.

>
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2.1.2 Absolute and incremental dimensions (milling)

Absolute inputs:
The entered values are relative to the
workpiece zero.

Incremental inputs:
The entered values are relative to the
current position.

*G90 Absolute dimensions

*G91 Incremental dimensions

+Y End point

Current position

w 20 +X

Y

End point
(+140
@) -10| Current position
'l.r"rT“] +X

G90 GO or G1 X20 Y50

G91 GO or G1 X-10 Y40

With absolute specifications, the absolute
coordinate values of the end point must
always be entered in the active coordinate
system (the current position is not

considered).

With incremental inputs, the difference
values between the current position and
the end point must always be entered
while taking the direction into account.

Two examples combining absolute and incremental dimensions can be found below:

GO or G1 X15 Y = IC(-25)

+Y +Y

30 7 40 10
@ -
2B

91 )

2 +X
15 50 30
G90 G90

GO or G1 X = IC(30) Y-5

Explanation: IC = Incremental Count = incremental dimension input
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2.1.3 Cartesian and polar dimensions (milling)

To define the endpoint of a straight line it is necessary to specify two things. These may look like this:

Cartesian: Specification of the X and Y Polar: Specification of the length and an angle
coordinates
+Y +Y
50 »
10 — 10
A @)
10 40 10
Angle 53.13° = Starting angle relative to the
positive X axis
G90 G90
GO or G1 X10 Y10 GO or G1 X10Y10
GO or G1 X40 Y50 G110 ; current position as POLE
GO or G1 AP =53.13RP =50

Cartesian and polar inputs can be combined, e.g.:

Specification of the end point in Y and the length

Specification of the end point in X and an angle

"Dialog accept"”

+Y +Yi
50
53,13°
\
10 10 !
<>
+X
10 40
& y + X 40.000 ab:
X 40.000 abs 2 .000 abs

e X 30.800 inc eo [50 =Y S0
8o ¥ 50.000 abs “ -

60 Y 40.000 inc Transition to next element

L 50.000 0 Radius
Y al 53130 © R 0.000
48 \\ Transition to next element
A Radius 30
R 0.000
20 h 20
10 =
Two solutions possible with "Dialog select" and o 4 25 0,

For unrestricted use in educational / R&D institutions. © Siemens AG 2016. All rights reserved.
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2.1.4 Circular motions (milling)

According to DIN, for circular arcs the end point of the arc (X and Y coordinates in the G17 plane) is
specified along with the center point (I and J in the G17 plane).

The SINUMERIK contour calculator gives you the freedom to use any dimension from the drawing for
circular arcs, without having to carry out conversions.

The following example shows two — initially only partially defined — circular arcs.

Specification of the center point (absolute):

Circle

Direction of rotation D
R

X abs
Y abs
| 30.000 abs
J 44 ahs

After input:

Circle

Direction of rotation P)

R 20.000

X abs
Y ahs
| 30.000 abs
J 40.000 abs
al 96.000 °
a2 Tangential

+Y A
70 —OF
40 AA \M
10
I7anN)
j@ X
[ J0 30 90 105

0

Direction of rotation 2
R

X 105.000 abs
Y 70.000 abs
| 90.000 abs
J 74 abs

After input:

Direction of rotation 2

R 15.000

X 105.006 abs
Y 70.600 abs
I 90.600 abs
J 70.000 abs
al 22291 °
a2 Tangential

The following displays of values appear when you have entered all known dimensions and
pressed the softkey in the input window of the respective arc.

Direction of rotation .
1R 20.000

X 22.414 abs
Y 58.505 abs
| 30.000 abs
J 40.000 abs
al 90.000 °
a2 Tangential

B1 22.291 °
B2 67.709 °
Transition to next element

Radius
R 0.000

+Y A o
J=-13,879 Direction of rotation [P
M R 15.000
70 E
%
I=+5,6%90 X 105.000 abs
A Y 70.000 abs
40 M J=0 | 90.000 abs
J 70.000 abs
/ o 22291 °
a2 Tangential
10 B1 270.000 °
B2 112291 °
+X Transition to next element
Radius
10 30 Q0 1056 R 0000

The inputs of the arcs for known starting and end coordinates in the text editor would be:
G2 X105 Y70 | = AC(90) J = AC(70)

G2 X22.414 Y58.505 120 JO

For unrestricted use in educational / R&D institutions. © Siemens AG 2016. All rights reserved.
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2.1.5 Absolute and incremental dimensions (turning)

Absolute inputs:
The entered values are relative
to the workpiece zero.

Incremental inputs:
The entered values are relative to
the current position.

*G90 Absolute dimensions

*G91 Incremental dimensions

End point +X Caution: o : +X
ap 250 As a deviation from DIN 66025, | End point
] the I values are also entered oy @50
and displayed relative to the
diameter for the "DIAMON"
setting applicable here. (+)240
Current
position
@ @0
) -5 | Current L
+Z = @)__...
-20 position 7 +7
G9ao G91
G1 X50 Z-20 G1 X40 Z-5

With absolute specifications, the
absolute coordinate values of
the end point must always be
entered in the active coordinate
system (the current position is
not considered).

With incremental inputs, the
difference values between the
current position and the end point
must always be entered while
taking the direction into account.

Two examples combining absolute and incremental dimensions can be found below:

G1 X10 Z = IC(-35)

+X +X
D60 @60
K, Eﬁ_] 0 7 @10
w +Z +Z
-50 15 | 45 30
G9ao Gao

G1 X = IC(50) Z-40

Explanation: IC = Incremental Count = incremental dimension input

For unrestricted use in educational / R&D institutions. © Siemens AG 2016. All rights reserved.
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2.1.6 Cartesian and polar dimensions (turning)

To define the endpoint of a straight line it is necessary to specify two things. These may look like this:

Cartesian: Specification of the X and Y
coordinates

Polar: Specification of the length and an angle

Straight 2X Straight 2X oy
X 100.000 abs X 100.000 abs
2 ~40.000 abs X 40.000 inc +126.87
al 126.870 ° 2 -40.080 abs o
2 -30.0680 inc
Transition to next element L 50.000 &— =
Cham ol 126.870 ° -
FS 0.000
End Eﬂi”t X 2100 End point
320
é p——
j'? +Z
-40 10 -10
Angle 126.87° = Starting angle relative to the
positive
Z axis
or

Angle -39.094° = Angle relative to previous

element
(39.094° = 360° — 320.906°)

Cartesian and polar inputs can be combined, e.g.:

Specification of the end point in X and the length

Specification of the end point in X and an angle

Two solutions possible with "Dialog select" and
"Dialog accept"

X +X
2100 )
126,87°
\\
|
@20 ﬁ—l
& ©20
+7 +Z
*
-40 10

X 160.000 abs & X2 X 106.800 abs

: i - X 48.000 inc

H 30800 inc 108 o 2 -40.000 abs

L 50.600 N 2 ~36.000 inc

al 126870 ° L 50.000

/,ﬂ - al 126.87@ *
/ Transition to next element

i e L B

FS 0.000 Transition to next element

/ Cham
b ‘// gnﬂlww\uuw::“ ! 50 FS 0.000
FRC
Grinding allowans
o ca 8,000
40
-4 -2 [} 2 5

-40 =30 -20 -0 5

For unrestricted use in educational / R&D institutions. © Siemens AG 2016. All rights reserved.
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2.1.7

Circular motions (turning)

According to DIN, for circular arcs the end point of the arc (X and Z coordinates in the G18 plane) is
specified along with the center point (I and K in the G18 plane).

The SINUMERIK contour calculator gives you the freedom to use any dimension from the drawing for
circular arcs, without having to carry out conversions.

The following example shows two — initially only partially defined — circular arcs.

After input:

Direction of rotation P

R 10.000

X 50.000 abs

2 -35.000 abs

| 50.000 ahs

K -25.000 abhs

al 1860.000 °

a2 Tangential

B 90.000 °

B2 90.000 °

Transition to next element
Cham

FS 0.000

($250)

@30

20

After input:

Direction of rotation o

R 20.000

X 30.000 abs

2 -6.771 abs

| 0.000 abs

K -20.000 abs

al 90.000 °

Bl 138.590 °

B2 48590 °

Transition to next element
Cham

FS 0.000

All para-
meters

Direction of rotation

R 16.000

X 50.000 abs

X 16.000 inc

2 -35.000 abs

2 -10.000 inc

| 50.000 abs

| 10.000 inc

K -25.000 abs

K 0.000 inc

ol 180.000 °

o2 Tangential

B1 90.000 °

B2 90.000 °

FB

Transition to next element
Cham

FS 0.000

FRC

Grinding allowance

CA 0.000 T

softkey in the input window of the respective arc.

-

@60

i

M

($250)

-35

S
D
I=+220
A

ps

(@/l +X
..c//
K=-20AT +Z
0

@30

(20

The following displays of all values appear when you have entered all known dimensions and pressed the

Direction of rotation g

R 20.000

X 30.000 abs

X 15.000 inc

2 -6.771 abs

2 -6.771 inc

| 0.000 abs

| 0.000 inc

K -20.000 abs

K -20.000 inc

al 90.000 °

B1 138.590 °

B2 48.590 °

FB

Transition to next element
Cham

FS 0.000

FRC

Grinding allowance

cA 0.000 T!

The inputs of the arcs for known starting and end positions in the text editor would be:
G3 X30 Z-6.771 10 K-20

G2 X50 Z-35 CR=10

For unrestricted use in educational / R&D institutions. © Siemens AG 2016. All rights reserved.
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2.2 Basics of technology for milling and turning

2.2.1 Cutting rate and speeds (milling)

The appropriate optimum speed of a tool depends on the cutting material of the tool, the material of the
workpiece, and the tool diameter. In practice, this speed is often entered directly without a calculation,
even if based on many years of experience. However, it is better to calculate the speed using the cutting
rate taken from the relevant tables.

Determination of the cutting rate:
First, the optimum cutting rate is determined using either the manufacturer catalogs or a handbook.

Cutting material of the Material of the
tool: workpiece:
Hard metal C45

Vc =80 - 150 m/min:
The mean value vc = 115 m/min is selected

Calculation of the speed:
This cutting rate and the known tool diameter are used to calculate the speed n.

VG-1DDD
d-m

The speed for two tools is calculated in the following example:

n:

di =63 mm d2 =40 mm
n, — 115mm - 1000 Ny = 115mm-10Q0
1T~ 8mm. = min 40mm - - min
n :SSUL n ‘,gooL
1 min 2= min

In NC coding, the speed is specified with the letter S (from "speed").

Therefore, the inputs are: S580 and S900.
The cutting rate of 115 m/min is achieved in each case with these speeds.

For unrestricted use in educational / R&D institutions. © Siemens AG 2016. All rights reserved.
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2.2.2 Feed per tooth and feedrates (milling)

In the previous section, you learned how to determine the cutting rate and calculate speeds. The tool can
only perform machining if a feedrate is assigned to this cutting rate and speed for the tool.

The basic value required to calculate the feedrate is the characteristic "feed per tooth".

Determination of the feed per tooth:
Like the cutting rate, the value for the feed per tooth is also obtained from the handbook or the documents
of the tool manufacturer.

Cutting material of the Material of the
tool: workpiece:
Hard metal C45

s &\':‘,"éf'

S

Feed per tooth fz=0.1- 0.2 mm:
The mean value fz= 0.15 mm is selected

Determination of the feedrate:
The feedrate vi is calculated using the feed per tooth, the number of teeth and the known speed.

vi=1f,-z-n

d1=63mm,z1=4 d2=63 mm, z2=9

Vi, = 0,15mm - 4. 580——
1 min

Vi, = 0,15mm-9- 580 ——
2 min

_ mm = mm

In NC coding, the feedrate is specified with F (from "feed").

Therefore, the inputs (rounded) are: F340 and F780.
The feed per tooth of 0.15 mm is achieved in each case with these feedrates.

For unrestricted use in educational / R&D institutions. © Siemens AG 2016. All rights reserved.
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2.2.3 Cutting rate and speeds (turning)

Unlike for milling, the cutting rate is directly programmed most of the time for turning, in particular for
roughing, finishing and grooving.
The desired speed is programmed only for drilling and (most of the time) for thread cutting.

Determination of the cutting rate:
First, the optimum cutting rate is determined using either the manufacturer catalogs or a handbook.

Cutting material of the tool: Material of the workpiece:
Hard metal Machining steel

vc =180 m/min

Constant cutting rate vc (G96) for roughing, finishing and grooving:

To ensure that the selected cutting rate is maintained at every workpiece
diameter, the speed is adjusted by the controller with command G96 =
Constant cutting rate. This is carried out by DC motors or frequency-
controlled three-phase motors.

As the diameter decreases, the speed increases theoretically to infinity. To
prevent danger caused by excessive centrifugal forces, a speed limit of, for
example, 3000 rpm must be programmed.

The inputs are now G96 S180 LIMS = 3000.

Constant speed n (G97) for drilling and thread cutting:

v_- 1000 Since a constant speed is used for drilling, the
n=_¢ command G97 = Constant speed must be used
d here.
- I The speed is dependent on the desired cutting
d = 20mm (tool diameter) rate (120 m/min selected here) and the tool
diameter.
~ 120mm - 1000 The inputs are now G97 S1900.
20mm - -min
N~ 1900 ——
min
For unrestricted use in educational / R&D institutions. © Siemens AG 2016. All rights reserved. 16
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2.2.4 Feed (turning)

In the previous section, you learned how to determine the cutting rate and calculate speeds. The tool can
only perform machining if a feed is assigned to this cutting rate and speed for the tool.

Determination of the feed:
Like the cutting rate, the value for the feed is also obtained from the handbook, the documents of the tool
manufacturer or practical knowledge.

Cutting material of the tool: Material of the workpiece:
Hard metal Machining steel

>

Feed f=0.2 - 0.4 mm

The mean value f = 0.3 mm (often also
referred to as mm per revolution in the
workshop).

The input is now F0.3.

Relationship between feed and feedrate:

The constant feed f and the respective speed yield the feedrate Vf.

_ _m - m
Ve = 1800, vi =f-n Ve = 180%g
d2 = 80mm d1 = 20mm
Ny~ 710—— n, n, <2800——
2 min 1 min
_ 1 _ L
Vg = 710min 0.3mm dQ N vy = 2800min 0.3mm
mm _ mm

Since the speed is different, the feedrate is also
different at the various diameters, despite having
the same programmed feed.
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3. Operation

In this beginner's curriculum, the generic term "operation" is understood to mean all work sequences that
take place in the direct interaction between the user and machine. After a basic introduction in section
2.1, the next subsection addresses the setup of tools and workpieces. In the third and fourth subsections,
the emphasis is on production, thus on the execution of NC programs.

The 828D / 840D sl controllers are based on an open control concept that gives the machine
manufacturer (and to some extent you as a user) a great deal of freedom. The controller can therefore be
configured according to individual requirements. Accordingly, the actions to be taken may differ from
those specified here in the details. Read the instructions of the machine manufacturer where applicable
and carefully check your entries before starting the machine.

All instructions in this document relate to the operating software interface
SINUMERIK OPERATE software release 47 SP3 for SINUMERIK 828D SL / 840D sl.

3.1 Overview of the controller

In this section you will learn about the
structure and use of the control
components of the keyboard and screen.

Example screens:

* OP 019C Operator Panel Front
in the picture on the left

* OP 010C Operator Panel Front

in figure on right with TFT color screen,
softkey bars (horizontal and vertical) and
full mechanical CNC keyboard with 65
keys.

These components are used, in
particular, for programming and handling
of data.

* Machine control panel

With override potentiometers.

The motions of the machine are directly
influenced with this control panel.

It can be configured individually to some
extent by the machine manufacturer.

For unrestricted use in educational / R&D institutions. © Siemens AG 2016. All rights reserved.
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3.1.1 Switching on, switching between areas, and switching off

You start the software differently depending on whether you are training with the controller directly on the
machine or are using the SinuTrain SINUMERIK training system on the PC (identical to the controller.)

Switching on

When you are working on
the machine:

Switch on the machine
using the main switch INU
AIN

'

\

SinuTrain

When you are working
on the Windows PC:

Start the software using
the icon on the desktop
or the entry in the Start
menu (Start > Programs
> SinuTrain ... >
SinuTrain START)

No machines are yet
created the first time you
start SinuTrain.

Overview

Creating a new machine from a template.

To create a new
machine use the option
“use template”.

DEMO-Lathe

4 340D sl
4 47 SP3 HF1

DEMO-Lathe
Lathe with driven tool
Lathe with driven tool, Y axis and counter spindle
Two channel Lathe with driven tool
DEMO-Milling machine
Vertical milling machine
Vertical milling machine with swivel table
Mill-Turn machine with collision avoidance

Choose the required
machine out of a
dropdown menu and
afterwards click the
button “create”.

DEMO-Milling machine

840D sl 4.7 SP3 HF1 o

Now start the created
machine with the
"START" icon.

When the selected
machine starts, you are
in the "JOG" operating
area

For unrestricted use in educational / R&D institutions. © Siemens AG 2016. All rights reserved.
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Area changeover

Keys / Inputs Screen / Drawings ‘ Explanation
MEMU . MEMU i i
SELECT With the <Area changeover> | T | you can — depending on the current operating
situation — display the main menu with the six operating areas of the controls.
EEE Active operating area
HC/MPF/HELIX " . " "
Ml S— o Machine — "JOG".
CUTTER 20 2 20,000 .
o s e o You control the machine
nzi 1000.600 - directly in this operating area.
e e Here, you can move axes
s1 ¢ o manually, bring tools to
Master ] 50%) . e
Bt - working position, scratch, set
the zero point, and much more.
Act. values.
Machine
& e |2 = e S L W
= Lo Switch to the "Parameter”
: s . :
JE | A ; operating area using the
b 17 diaeen oo sav softkey.
3 CUTTER 18 1 1 156.608  10.608 42
§ TG 11l mom 347 In the "Parameter" operating
6 gy CUTTER 32 1 1 116.608 32000 32V
-3 11 Tmen o onv area, you manage your tools
9 | CENTERDRILL 12 11 120000 12000 Qv
R AT AL et oo ieal 1 and the table of work offsets,
12 @ PREDRILL 30 1 1 120008 30000 1800 Qv .
1§ 8 Tnonmm 11 Teme aew 130 among other things.
15§ THREADCUTTER M14 1 1 138068 10608 1500 v
i
19
2
2
2
23
2
25
26
n
=
= i) The programs are created and
FENY || program Sisena saatip managed in the Program
SELECT manager 01/25/16  3:39:11PM
81/25/16  3:38:11PM

01/25/16
01/25/16
01/25/16
81/25/16

= C1EXAMPLES

3:11:06 PM
3:38:41PM
3:30:11 PM
33911 PM
3:39:11PM

Manager.

Green directory and green
symbol on the file name
indicates that this program is
loaded in automatic mode
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Keys / Inputs Screen / Drawings Explanation
SIEMENS ki
@ 3 HC/LIKS/SCE_MILLING_DIN/ EXAMPLE1_SCE W‘ = Programs are Created’ .
A ot simulated and modified in the
SELECT e ORKPIECE(, "", , "RECTANGLE", 0, 0, -28, -B0, 150, 108)] " n .
:mnu,n by Easy Milling uith programGUIDEY i Program Operatlng area‘
;Example 1 ; Longitudial guidef
:V-"CIJI'IER 60"y
6y
G617 G48 G664 G671 GIOY
695 51888 FZ2=8.1 N3 rm
T e Gt il l
6o 229
61 2-18
61 X-1109
250 NS may
T="CUTTER 16"Y
sy
G17 G4 GB4 GTL G9OY
G695 51200 F2-8.88 M3 M8y .
e | i s
ps1)
61 Z-109
G1 G41 Y39.57
Gl X-950
60 ¥-30 59
= A In the active "Diagnostics"
serecr || Der operating area,
alarms and messages are
displayed and documented.
=) N R The active "Setup" operating
WL LB oo e W area o
oM e o is used for adjusting the NC
2 m Linear . .
s om e data to the machine and is
P e therefore relevant only for the
system technician.
It matters very little in day-to-
day handling of the controller
and will therefore not further
considered in this document.
Gurrent access level: User
w| T E N
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= =
MEMU i MEHU
SELECT Through repeated pressing of the <Area changeover> key (L*£1 ]), you can
o toggle between the last two active operating areas, which is useful for
g programming when you want to view the tool data in parallel.
= Try it out with the two operating areas "Program” and "Parameter”.
MEMU
SELECT
jae
Parameter
===
> = The "etc. arrow" at
= the bottom right
> | indicates that
e additional functions
mill. or applications are
available.
Switching off
When you are When you are
working on the working with
machine: SinuTrain on the PC:
Read the information | EsrienirSNONERE-=C"CEUEEE | Menu bar >
of the machine SIEMENS Machine > Shut
manufacturer! down
Then switch off the Start -
machine with the Restart
main switch.
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3.1.2 Keyboard and screen layout

our first encounter with the controller interface, you have become familiar the <Area changeover>
), the <etc.> key () and the horizontal softkeys of the main menu.

Next, you will be introduced systematically to other important keys using the SinuTrain screen keyboard
as an example.

NC/MPF/HELIX
|7 Reset

Position [mm]

0.000
0.000
500.000

=]l
ons

Other M function
Uork offset

Meas. un.
Machining plane

Icons PC keys Explanation
You use the horizontal softkeys (consecutively
7 20 0
HfL Ll 4 & | <F1>..<F8> numbered from left to right) to navigate between

operating areas. Within an operating area, you use
these softkeys to access secondary menu areas
and functions that can be called using the vertical
softkeys.

You use the vertical softkeys (consecutively
numbered from top to bottom) to call functions or
to branch to other subfunctions when necessary,
which in turn can be called via the vertical softkey
bar.

G
functions

Shift + <F1> ... <F8>

Auxiliary
functions

The <Area changeover> key is used to display the

%ﬂu <F10> main menu with the operating areas.
SELECT
— . You can use the <Machine operating area> key to
M, Shift + <F10> jump directly to the "Machine" operating area.
MHACHINE
. You expand the horizontal softkey bar with the

-2 Shift + <F9> <etc.> softkey.

<F9> You use the <Recall> key to close the window in
o the foreground and jump back to the higher-level

menu. This function is always available when the
key symbol is displayed above the first horizontal
softkey.
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Icons PC keys Explanation
— - You use the numeric keypad to enter numbers and
T|e| o8 basic arithmetic functions. When combined with the
—1 <Shift> key, special characters
4 | 6| B (?, & ...) can be entered.
] - -
1]12] 23
— i
= ]
: / = -
L — You use the "QWERTY" keyboard to enter, for
7 example, names of part programs and NC
a|w]|E L D u # | commands.
r . (The name "QWERTY" originates from the key
wd| B3 B 8N arrangement.
A so-called "DIN" keyboard with an alphabetical
Z x) e B N|M 1) . X
key arrangement is often used on turning
?g ------- = ™ e - machines. The function is identical.)
2. X g fxis

<Spacebar> for creating spaces

SHIFT

When the <Shift> key is pressed, you can activate
the top characters on keys with two characters and
write uppercase letters (see above).

IMFUT

=g

You use the <Input> key to apply an edited value,
open a directory or a file or select the end of the
program line in the editor and jump with the cursor
to the next, new line.

Practical example: You want to enter the following NC block on the control. GO X40 Z-3.5

_§

Gom
GO
GO
GO
GO

GO
1

Depending on the
configuration of your
controller ...

« ... Uppercase letters are
always written (even
without <Shift> key

* ... Unlike on the PC, the
<Shift> key can be
released again before
pressing the letter key

1
X401
X49
X490 2-3.5f

Every NC block is applied
with <Input>.

x40 2-3.51

The use of uppercase letters and the clear structuring of the inputs with spaces is customary and
recommended. However, the controller also "understands" this input: g0x40z-3.5
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You use this key to acknowledge and delete the

nﬁm <Esc> alarm that is marked with this symbol.
CAMCEL
With the HELP key, you receive direct
(i) <F12> information/help for the current input.
HELP For example, the online help for certain commands is
especially useful.
If multiple windows are displayed on the screen, only
E < Posl1> one of these has the focus, which can be recognized
WINDTH by the colored window frame. You can use this key to
move from window to window (alternative: click in the
window). Key inputs always relate to the window with
the focus!
You use the <Page Up> and <Page Down> keys to
% % <Page Up> move the scrollbar of a window. In this way, you can
uF DOMIN <Page Down> "page through" long part programs, for example.
With this key you jump with the cursor to the line end.
END <END> Yy you jump

't

==

Numeric keypad
<5>

You can move the cursor with the four <arrow keys>.

You use the <Selection key> or <Toggle key> (. or
5 on the numeric keypad when "NUM LOCK" is off) to
activate or deactivate a field or select between
different selection options in text boxes (when the
toggle symbol appears) (alternative: mouse click).

You use the <Delete> key to delete the selected

DEL <Del> character or the value of a text box in the editor.
You use the <Backspace> key to delete the
E:CK;CE <Backspace> character to the left of the cursor.

Practical example: You have written the NC block G1 X0 F0.2 and finished with <Input>.

Now you want to change the feed to 0.3. Different ways to accomplish this:

- 1st option:
A 4l X0 Fo.z21 Because the last character is to be
B Gi X0 F@-Ziﬂ replaced, it is possible to use <END> to
E jump directly to the line end and use
== Gl X0 Fo.1 <Backspace> to delete the "2" (character
f— left of the cursor).
' Gl X0 Fo.31
3
Gl X0 Fa.31
¥ 1
2nd option:
A = . Gl X2 F@.29 Alternatively, you can move the cursor to
; Gi X0 F@.39 the right character by character and when
bEl 3 the cursor stands on the "2", delete it with
| <DEL>.
Gl X0 F@.31
v 1
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Q

INSERT

<lnsert>

You use the <Edit> or <Undo> key to switch to
editing mode in text boxes (see practical
example).

If you want to undo an accidental entry in

editing mode, press again. The overwritten
entry is then restored.

Practical example: You want to change the value -82.47 to -82.475 in a text box without completely

reentering the number. The value to be changed is selected ('82-47q ).

lg2.470

-82.470

-82.475
-82.475

Activate editing mode
Position cursor
Add the numeral 5

Accept the changed value (orange marking
changes to the next text box)
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Screen layout

SIEMENS

NC/WKS/SCE_MILLING_DIN/EXAMPLE1_SCE

Position [mm]

TES

-65.000 T DRILSS oB500]
Y -40.000 ¥ D1 L 120.000|  work offs.
2 -3.936
SP1 242.369° F 0.000

mm/min

T

Spindle rpm
Spindle M function

Other M function

Work offset

Meas. un.

Machining plane

1. The current operating area (Machine, Parameter, etc.) is displayed here.

2. This area displays alarms and messages together with a number under which additional
explanations can be looked up in the documentation.

3. Path and program name of the selected program
4. Channel status (Reset, Interrupted, Active)

5. Channel status display (e.g.: ROV: the correction for the feed also acts on the rapid traverse feed,
SBL1: single block with Stop after each machine function block

6. Channel operating messages (e.g.: "Stop: EMERGENCY OFF active" or "Wait: Dwell time active")

7. Depending on the operating area, the middle part of the screen contains work windows (e.g.
Program editor) and/or, as here, NC displays (Position, Feed, etc.).

8. Only one work window at a time has the focus. It is highlighted in color. Any inputs take effect in this
=
window (see also key WA ).

9. The "Recall" symbol indicates that you are in a submenu and it can be exited with the key.
10. This area contains operator information, when available.
11. Horizontal softkeys: The operating areas or main functions are located here.

12. The "etc." symbol indicates that there are additional functions that you can display in the horizontal
softkey bar with this key.

13. Vertical softkeys: Submenus and functions are located here.
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3.2 Setup

In this section, you will learn the basic actions for
the setup with the SINUMERIK 828D and 840D sl
controllers. Based on a milling machine in "with
tool management"* configuration, you will learn
how to:

...Create a new tool in the tool management
..."Incorporate" this new tool in the real magazine
and in the magazine image in the controller
(section 2.2.1)

SIEMENS

Lo Tpe  Todlname ST D Length o WET3
3§ DAL Tool 11 Tiem xew  av
14 ) THREAD CUTTER 11 110.080 20,090 12
15§ THREADGUTTERTTIO 1 1 138.000 10.000 1500 2

1 1 120.080  63.608

SIEMENS

loc oe  Toolmame ST O LenathX Lengh? Rades e M3
1 [ ROUGHING_TBA A 1 1 55808 39.888 88004 950 89 128 ) v
2 = DRILL_32 11 0.000 185000 32000 o
3/ FMISHING_T35 A 11 124080 57800 0400 = 930 35 12070 v
4 I ROUGHING_TB8 | 1 1 -9888 122888 8868 ¢ 0958 88 188 ") v
5 T PLUNGECUTIERIA 1 1 85080 4400 0200 3008 4070 v
L] PLUNGE_CUTTER 31 1 1 -12000 135000  0.100 3600 4070 v
T AN T35 1 11 -Tome 122600 AN e 55035 8070 -
8 [ THREADING 15 1 1 104000 0000 0.850 6870 v
9 B CUTTER 8 11 6me saee  ssea s [N
18 == DRILL_S 11 0.800 185008 5,008 1188 v
11 © BUTTON_TOOL_B 1 1 83000 38800 2000 Qv
12 I FIHISHING_T35_R 11 124080 23800 0400 930 35 10070 v
13 =8 PLUNGE_CUTTER_3P 1 1 B68RE 54988 8.188 3808 5870 v

I PLUNGE_CUTTER 11 95000 55000 0.200 4000

R Twl o e |, Uerk

— uear

For machines with a simple "Tool compensation”,
tools are also managed, but with T numbers
instead of names.

For turning machines, in particular, where all tools
on the turret can be easily surveyed, this simpler
configuration meets practical requirements.

This "with tool compensation” configuration is
described in section 2.2.2.*

Section 2.2.3 contains a list of all tools that will be used in the subsequent example programs. Section

2.2.4 covers scratching and zero point setting.

* The procedure can be readily transferred to the other technology in each case!
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3.2.1 Tool management: Creating a milling tool

Let us assume you want to create a 63 mm milling head in the tool management and load it into any free
magazine location. Follow the steps below:

Creating a tool

Keys / Inputs

Screen / Drawing

Explanation

o |[=

MEHU
SELECT Parameter

SIEMENS

Loc. e Toolmame ST D Length @ £33
ah

1 dh CUTTERS 11 6sem 4900 39V
2 g CUTTERG 101 126800 6000 3w
3 g CUTTER 19 101 158800 10.090 4V
4 CUTTER 16 11 116808 16000 3
5 CUTTER 29 11 166800 20.090 3w
6 g CUTTER 32 101 1168 32000 i
T o CUTTER 11 116800 60.000 62w
B & FACEMILL 63 11 126800 639000 6V
9 | CENTERDRILL 12 11 120808 12000 949 DV
18 G DRLLAS 11 120808 8500 1180 U v
11 @ DRIL10 101 120800 10900 1189 U~
12 % PREDRILL3A 101 126800 30008 1800 2 v
13 DRILL_Tool 11 116800 25000 A
14 [ THREAD CUTTER 11 116808 20000 12
15 [ THREADCUTTERT1O 1 1 130608 10060 1580 2~

Open the "Parameter” operating
area in the main menu.

The tools are displayed in order
of ascending location number in
the "Tool list" by default.

13 I DRILL_Tool

14 [ THREAD CUTTER

15 [ THREADCUTTER M1d
& FACEMILL_D63

7

o
1118008 2500
4 {1000 20.09 149~ Facing tool
1 {3600 1068 20~ Tuistdril
1 5309 220 Conter drll

120008

121~ End mill corner rounding
155 - Bevelled cutter

156 - Bevelled cutter corner
157 - Tap. die-sink. cutter

el bl T T v

- Place the active input line at the
ew [N .
ool —— end of the tool list.

e R

:: | THREADCUTTERMI@ 1 1 130.609 10.008 1.508 There’ the Vertlcal SOftkey IINeW

tool" is always active.

Now select your desired tool
Hew ™) B using the different categories. In
tool Loc. Type  Tool name ST D legth ®

our case, this is the "Facing
tool". Accept this with “OK”.
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After selection of the tool, the
*t'e” b ot next step is to enter the name
ool Loc. Tpe  Toolmame ST D Length 2 wETT

B mRmbGTE 1 1 e, me0 | 1% and the tool data, such as

15§ THREADCUTTER M14 11 130808 10.000 1580 0 .

c length, diameter, etc.

18

: .

z For some tool types, there is
B R ST also "Further data" for the tool
;g 2‘““ m"me’E:I,QEMT:::;‘I:,‘!’e 45.000 d i 1

z escription.

-

3 Further Be sure to take notice of this.
% data

kil

®

= & FACEMILL_63 1 1 120000 63.000 [ )]
|

Select the desired magazine

Load EE — location where you want to load

Loe. Type Tool name: ST D Length @ 12 R
 m— g e o the tool and press the vertical
S R softkey "Load".

4 g CUTTER 16 Loaded with ...

5 g CUTTER 28

$ fams

¢ ke FCETLL_ 8 -ST1 You can now use the Select key
:: H?lﬁi‘: 11 160 108 1188 3

12 @ PREDRILL 30 1 1 120008 30000 1806 U

13 | DRILL_Teol 1 1 110.608  25.600 2 .
R R R T to select your desired tool
16 & FACEMILL_D63 1 1 120.608  63.000 Lip]

and then accept it with “OK”.

Toolname ST D Length  © &
13 il DRLL Tool 11 11689 2500 00 R
14 | THREAD CUTTER 11 digesn 20008 12%
15 [ THREADCUTTERMIS 1 1 13809 10988 1500 1
16
i
18
i
]

& FACEMILL 63 120000 63000

2

The tool is now loaded at the
desired location in the tool list by
the software.

The physical loading depends
on the method of accessing the
tool magazine. Refer to the
machine manual of the machine
manufacturer for this.
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3.2.2 Tool management: Creating a turning tool

Let us assume you want to create a plunge cutter with 4 mm width in the tool management and load it
into any free magazine location. Follow the steps below:

Creating a tool
Keys / Inputs Screen / Drawing Explanation
~ _— Open the "Parameter” operating
= 1o area in the main menu.
MEHU Loc. Type Tool name ST D Length X Length? Radius
SELECT Parameter 13 11 55600 30800  9.508 4
2 = DAILL_32 11 0000 185000  32.008 . .
PREmm . E AR g The tools are displayed in order
L e s e of ascending location number in
8 3 THREADING_1.5 11 104608 0.608 8,050 680 v w . "
S s O TR the "Tool list" by default.
11 © BUTTON_TOOL_B 11 BAAGA  3a86e  2.080 i
12 B FINISHING_T35_R 1 1 1249800 23000 6400 — 030 35 108 0 ~
:2 =1 PLUNGE_CUTTER_3P 11 B6ABR  54800  0.180 3,006 580~
- i o o) Place the active input line at the
ew | i i
ol E— - end of the tool list.
1 [ ROUGHING_T88 A 1 95.0 80 128 0
2 = DAILL_32 1 o .
B e H 018 1080 There, the vertical softkey "New
5 ﬁ PLUNGE_CUTTER_3 A 1 3,006 "o .
P& w11 tool" is always active.
a THREADING 1.5 1
9§ CUTTER 8 1
18 BT To0L i
12 B FINISHING_T35_R 1 930 35 108 U v
:;l ‘=4 PLUNGE_CUTTER_3P 1 3,000 580~
i Now select your desired tool
',:e"’ » e _— - using the different categories.
ool Loe. Tupe Tool name. ST D Length X Length “'"’ ‘ .. "
| Dmomeims 11 gm e T petn In our case, this is the "Plunge
R R e T cutter". Accept this with “OK”.
5 PLUNGE_CUTTER 3R 1 1 85008 = )
6 PLUNGE_CUTTER_3 1 11 -12008 - Ri ae
7 '\ FINISHING_T35 | 1.1 -12080 - 30 turning probe -t
8 [3 THREADING_15 1 1 188088 ~ Stop ﬁ?
9 [ CUTTER_® 11 8pae ~ End il 5%
10 == DRILL 5 11 L) i
n BUTTON_] 1.1 83000 1T
12 I FINISHING_T35_R 11 124008 =
:: ©f PLUNGE_CUTTER_3P 1 1 86000 5400 o4p-Top ,g
H
17
1
19
2
oK
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After selection of the tool, the

Y — _
- e next step is to enter the name

et e it it 2410 and the tool data, such as

DO M 11 Uswe vrms e B meay Length X, Length Z, etc.

5 ¥ PLUNGE_CUTTER_3 A 1 1 85000 44000 0.200 3000 880~

6 L PLUNGE CUTTER 31 1 1 -12808 135868  ©.108 3,000 480 v

7 “ FINISHING_T35 I 1 1 -12808 122868 8490 4= 93035 88U~

8 3 THREADING_1.5 11 104608 0.608 8,050 il

9 B curTER 8 11 0600 38060 9000 3 o

WO amaroos 11 e Sawe gwe 4y

12 B FINISHING_T35_R 1 1 1249800 23000 6400 — 030 35 108 0 ~

13 =8 PLUNGE_CUTTER_3P 11 B6ABR  54800  0.180 3,006 580~

i Select the desired magazine
Load = — location where you want to load

Loc. Tipe Tool name: ST D LengthX Length2 Radius 12 .

D Dmseeme 11 oam e tee wonid the tool and press the vertical

i g ;‘lllil‘.ls!li'l':l%“ 11 1.! 7. l‘i- !. 5 1282 SOftkey "Load",

5 E PLUNGE_C1 Loaded with ...

L] PLUNGE_CI

3 3 g

3 B o * LG TR - sT You can now use the Select key

11 & BUTTON_TOUC® ) ) ]
12 I FINISHING_T35_A 101 124800 23000 4B b 93035 100D
13 =8 PLUNGE_CUTTER_3P 1 1 B68AR 54968 8108 3,800 580

T PLUNGE_CUTTER_4P 11 95800 55000 @.200 4,006 [ Lot

to select your desired tool
and then accept it with “OK”.

smens

Lo Tpe  Toolname ST D LeagthX Length? Radis [ oL ET3

1 [ ROUGHING_T&d A 11 55600 30800 0804~ 950 89 12870
2 = DRILL_32 11 8888 185800 32,088 £
3 A FINISHING_T35 A 1 1 124800 57000 04864 936 35 128 L ¥
4 [ ROUGHIMG_TER | 11 0800 122000  BBBA4- 050 83 10870 v
5 PLUNGE_CUTTER_3A 1 1 85008 44800  6.200 3,080 88U v
(] PLUNGE CUTER 31 1 1 -12800 135000 @100 3080 4870 ~
7 'S FINISHING_T351 11 12600 122000  04B6 4 936 35 880 v
] THREADIG 15 11 190800 apee 6950 680 v
4§ CUTTER_B 1.1 0000 38800 8000 3 Eld
0 = DAL S 11 oeed 185000 S0 1180 Qv
11 @ BUTTON_TOOL 8 11 8aE6R 38000 2009 o
12 I FINISHING_T35_A 1 1 124800 23000 0406 — 936 35 108 L ¥
13 =6 PLUNGECUTTER_3P 1 1 06808 54008 0100 3080 5870~
"

15 7 PLUNGECUTTER.4F 1 1 05808 5586  6.208 4008 118U v
1

The tool is now loaded at the
desired location in the tool list by
the software.

The physical loading depends
on the method of accessing the
tool magazine. Refer to the
machine manual of the machine
manufacturer for this.
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3.2.3 Tools of the example programs

In the preceding sections, you have created one
milling tool and one turning tool by way of
example. In the example programs of sections 3
and 4, the tools listed below will be used. In
order to simulate these programs using the
simulation graphic, you must also create these
tools in the "Parameter" operating area
beforehand.

(You can also use "your own" tools of the same
type with a different name. Make sure to use
this name when programming the tool call.)

Tools in the milling programs

Type Name Cutting edge data (excerpt)

140 Facing tool CUTTER 60 D1 a 60
120 End mill CUTTER 20 D1 a 20
120 End mill CUTTER 16 D1 16
120 End mill CUTTER 10 D1 @10
220 Center drill CENTERDRILL12 D1 212
200 Twist drill DRILL 8 5 D1 8.5
200 Twist drill DRILL 10 D1 @10
240 Tap THREADCUTTER M10 D1 @10

TI3RE

A large number of tool types are available for milling.
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Tools in the turning programs

When turning tools are created, a key role is also
played by the cutting edge position, in addition to
the cutting edge radius and length compensation
that you can determine by scratching or using a
tool presetting unit.

Below is the graphic representation of the selection
of the cutting edge position.

Classic selection graphic:

I%, JA. 2,
srgoz 5“3212

1<,
X X AX
J_&.z EIM,: 4 j,.z

CoEL)

\ W00 0] &1

Neutral positions

Measure left corner of plunge cutter!

Type Name

Cutting edge data (excerpt)

500 Roughing tool

ROUGHING_T80 A

D1 | Radius 0.8, cutting edge position 3

510 Finishing tool

FINISHING_T35 A

D1 | Radius 0.4, cutting edge position 3

540 Threading tool

THREADING_3.5

D1 | Radius 0.28, cutting edge position 8

520 Plunge cutter

PLUNGE_CUTTER_3 A

D1 | Radius 0.2, cutting edge position 3

width 3
200 Twist drill DRILL_5 D1 | Diameter 5, cutting edge position 7
205 Solid drill SOLIDDDRILL_16 D1 | Diameter 16, cutting edge position 7

AdATA XY

As for milling, a large number of tool types are also available for turning.
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3.2.4 Scratching the workpiece and setting the zero point

With scratching, you carefully move a previously measured tool to the workpiece until the tool "scratches"
the workpiece. Based on the compensation data of the tool and the current position of the tool carrier, the
controller can calculate the zero offset that which the coordinates of the NC program relate to.

The scratching and workpiece zero setting is therefore a direct interaction of the controller and machine
or of the tool and clamped workpiece.

Keys / Inputs

Screen / Drawing

Explanation

ohEM | | MACHINE

4 5 6
aTH sTH sTH
A5 Axi AXS

7 8 9
HEE
&R
e

SIEMENS 1:{123‘1;‘ E ﬁ

HG/MPF/GLOSURES
Reset

Position [mm)]
11.000 T FIMSHNG_TS5 & R0.480
2 111.000 el 257360

SP1 8.000°
SP3. 9.008° F 0.000

TFS

0.000 mm/min (L3
51 -

Master @ 109%
H s ok

53 -

Spindle
Spindle M function
Other M function
Uark offset

Select "JOG" mode and first
retract the turret with the axis
direction keys to prevent a
collision when the turret is
rotated.

SIEMENS ::{i‘;{l‘ E ﬁ

[NC/TPF/CLOSURES
Reset

TFS

11.000 T FMSHNG_TS5 A R0.480
: Tl ek e
5Pt 0200 !
53 0908° F o

0.000 mm/ min 0.0%

St -

nﬂaal!l L] m IIIY
53 -0

Spindle
‘Spindle 1M function
Other M function

Uark offset

Then select the "T,S,M" softkey
and the "Tool" text box.

Whether you call the tool with
the tool name or location
number is up to you.

Select
tool

0K

SIEMENS o | %
NG/ HPF/CLOSURES Tool
Reset TRD -t
Uork Pasition [men] TFS
X 11,000 FINSHING_T35 A Ra400
2 57,000
124908
SP1| Lo Tope  Toolname ST D LengthX Lemoth2 Radius
L 14 55080  39.808 8.800
2 &= DALL_R 0000 185,000 32000
3| 2 FINISHING_T35 A 124000 57000 0480
4 G ROUGHING_T88 | o000 122600 6.800
5 ' PLUMGE_CUTTER_3 A 85000 44808 8.208
6 0 PLUNGE_CUTTER 3| 12000 135000 0.100
7 @ FINISHING_T351
8 160060 0.00  6.850

3 THREADING_15
CUTTER_8

TSH | 18w DALLS

1 © BUTION_TOOL 8

12 I, FNISHING T35 R
13 T8 PLUNGE_CUTTER_3F

it}
15 X PLUNGE CUTTER_4p
1

E2 9@ -

Then use the "Select tool"
softkey and select the
"Roughing_T80A" roughing tool.
Accept with “OK”.
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SIEMENS.

[Hc/rPF/ cLOSURES

18
T FINISHING_T35 &

E- I

Tool name:
ROUGHING_TBBA D1 6T 1
Spindle 51 rom
Spindle M function
Other M function

Complete the text boxes for the
spindle, e.g. 500 rpm and the
corresponding direction of
rotation.

SPINDLE Enable =
FEED Enable »>
CYCLE START

Carefully traverse the tool with
the axis keys, a separate
handheld device or electronic
handwheels until it touches the
workpiece.

SIEMENS

TFS

. T Fovchna TeaR
2 129.000 -1
5P [
5P3 000" F 0.000
0680 mmjmin
S1 -
Master 0

53 -

TMegsure: front sdge
Meas. o

Utk offset

Press the "Meas. workp."
softkey and enter the set
position for the current position
of the tool in the approached
axis.

In the example: G542 =0

Set
wo

0K

T ROUGHNG Ted R
1@

Feasured ualues
2 120088

Now press the "Set WO" softkey
and confirm the next dialog
window with “OK”.

Position [mm] [TES
T RouGHMG_Te0 A

1@

The first adjustable zero offset
G54 is now activated and the
workpiece zero in the Z-axis is
set.
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3.3 Managing and executing programs

This section describes the execution of an existing program.

Assuming that an executable and tested program is already
available (see sections 3 and 4 for programming) you will learn
here how to import it, if necessary, from a USB stick to the
controller, load it from the program manager and execute it.

3.3.1 Storing and reading in data on a USB stick
Your SINUMERIK controller provides you with different possibilities for reading out and reading in data.

Here, for example, you will learn how to exchange data between the controller and a USB stick.
To do so, insert a USB stick in the socket on your SINUMERIK.

Fig.: SINUMERIK 828D

SINUMERIK controller =» USB stick (read)

e First, select the "Program Manger" (NC memory)

INC/MPF/CLOSURES

7 e —— of your SINUMERIK using "Menu Select" and the
X 30.000 {7 D e "Program manager" main menu command.
2 6.000 1@ X 55000
SP1 0.000°
Py 800° F 0000
0.000 mm/min 0%
51 -¢
»!1“‘" L] m il‘
83 -
r— ] ila
TsM
Tool name
T D1 8T
Spindle 51 pm
‘Spindle M function

Other M function
Uork offset

4

L]

Program
manage

D

Program

/A N
Diag-

Parameter oetios

=

FMENU
SELECT

You can find a detailed example of creating workpiece directories and programs in section 3.1.
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SIEMENS

Type  Length
DIR

& £ Part programs
% £ Subprograms

ime
81/25/16  3:38:2 PM
01/25/16  3:38:30 PM

You now see the directories provided by
SINUMERIK: Part programs, Subprograms and
Workpieces.

If the USB stick is not yet inserted, the softkey is
also still deactivated (grayed out).

Length

Date

3:38:30 PM
11:38:28 M
33829 PM
3:38:29 PM
33829 PM
3:3029PM
81/25/16_ 3:38:29 PM

82T 11:11:58 AM

Your task is now to copy (read out) the entire
"SCE_TURNING_DIN" directory to the USB stick.

To do so, navigate with the navigation arrows

to the desired directory.

Length

3:38:30 PM
11:39:29 AM
33829 PM
33829 PM
3:3829PM
1/25/16  3:3329PM
81/25/16_ 3:38:29 PM

/21T 11:11:58 AM

Insert the USB stick into its socket.
The "USB" softkey activates after a short time.

Press the "Mark" softkey followed by the "Copy"
softkey. This saves the data to the clipboard.

Hame. Type Length

2 o |l usB

Date Time.
82/21/17  11:44:52 AM
82T 11:44:38 AM

Free: 4.2 GB

Use the "USB" softkey to change to the USB stick,
and paste the data with the "Paste" softkey.

For unrestricted use in educational / R&D institutions. © Siemens AG 2016. All rights reserved.

SCE_EN_700.010_DIN_4 _7_17.docx




SCE Training Curriculum | CNC Technology Module 700-010, Edition 02/2016 | Digital Factory, DF FA

3.3.2 Selecting and executing programs

Before you start a program, you should take note of the following:

SIEMENS

2 Use the simulation to carefully

NC/UKS/SCE_TURNING_DIN/EXAMPLE1 | Check your program to
determine whether it is error-
free.

We assume no liability for the
sample programs executed in
this curriculum.

In particular, the cutting data
(speed, feed, cut width) must be
adapted as required to the
EEH—" , conditions on your machine.

Make certain that all tools used
in the program are present in the
magazine or turret and correctly
measured.

ST D Leagth X Length2 Radius

leng
a2 55800 39008 08004 050 89 12670 v
= DAILL_32 600 185080 32809 fd
/3 FINISHING_T35 A

5 ROUGHING T8 |

I PLUNGE_CUTTER_3A
L PLUNGE_CUTTER_31

.
2 1
E] 11 124800 57008 0400 910 35 1200 v
4 1
5 1
L] 1
7 '\ FINISHING_T351 1
] 1
9 1
" 1
1 1
:
1

-9000 122000 08004+ 950 80 108 U v

1

1

1

1

185

1 -12600 135000 0160 | 3080 481w

1 -12008 122008 04084 93635 88U v
[ THREADING_15 i
B cUTTER B 1
1
1
1
1

s DRILL S
© BUTTON_TOOL_8

100000 0080 0.850 6870~
0000 32000 8.600 3 [
0690 185088 5608 1188 fd

204

84 o
124800 23000 DAM0— 910 35 1000 -
56000 54000  0.109 3.006 580 v

12 I FNISHING_T35_R
13 1 PLUNGE_CUTTER_3P
AL

Make certain that the workpiece
is reliably clamped and the zero
point is correctly set.

It may be advisable to first
conduct a "dry run" of the
program, i.e., without workpiece,
in order to test all programmed
movements for collision.

Before the first test run of a
program, rotate the feed override
to ZERO so that you have time
to intervene later in case the
rapid traverse paths are
incorrectly programmed.

At especially critical points you

B should also switch to single
SINGLE
BLOCK block mode.
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Now for the specific example: You have two options for selecting and executing.

Option:

You have written a program, tested it with the simulation and now want to implement it for cutting. To do
S0, position the active line to the topmost line in your program editor and select the "Execute” softkey.
This loads the program automatically in "Automatic" mode, where it is ready for execution.

SIEMENS
NC/WKS/SCE_TURNING_DIN/EXAMPLE1_SCE
: G541
1
LINS=35001
1
1

1
UORKPIECE(, , , "CYLINDER", 8,1, -101, -83,80)1
1

> 1
; Example by Turning made easy uith G-Code programGUIDEY
;Example 1 : Taper shafty

;created vith Sinutrain OPERATE V4.71

1

G0 X250 2250 Def
T="ROUGHING_T88 A"]
G96 5180 FO.2 M4y

; Plandrehen | Face turn{
1

GO X82 209

G1 X-1.61

G 229

GO X821

1

; Laengsabspanen | Longitudial cuttingf

CYCLEB2("AK1",1,,)1

2 Drillng

SIEMENS

NC/UKS/SCE_TURNING_DIN/EXAMPLE1_SCE

T.ES
- X 149.000 T ROUGHING_Ted a
2 0.000 180
SP1 0.000°
3 e F 0.000
0988 mm/min
S1 -¢
Master ]
S3 ¢
b

NC/LJKS/SCE_TURKING_DIN/EXAMPLE1_SCE

G541

1
LINS=35001
1

1

1

UORKPIECE(, , , "CYLINDER", 8,1, -101, -83, 80)1
1

; 1
; Example by Turning made easy with G-Code programGUIDEY
; Example 1 : Taper shaft{

: created with Sinutrain OPERATE V4 .71

With "CYCLE START", "SPINDEL" and "FEED" Enable, the program is enabled for execution and started.
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Option:
You want a previously written program that you have already executed multiple times and in which all
inputs are known to be OK to be executed in "Automatic mode".

Please note the following: A collision may occur during machining if the chosen reference point or the tool
data are incorrect.

Now implement the program for cutting. Follow the steps below: Select the Program Manager using
"Menu Select" and the "Program manager" softkey, navigate with the navigation arrows to the desired
program, and select the "Execute" softkey.

SIEMENS o |2
2 3
fmo
Vork Position [mm] TES
. X 50.000 T FoOUGHING Tes & Ao6e o
239,060
2 411.000 1o i
5P1 0.080° :
5P3 a.o8e” F 0,000 v
0.000 man/min o0%| o6
$1 -
Master @ 58%
e " w0 T
3 -» —
] 58%
HE/LJKS/SCE_TURNING_DIN/EXAMPLE1_SCE b
et
G Example by Turning made easy uith ShopTurn
G :Example 1 : Taper shaft]
%, H20 Stock removal basd T80 A F=4. 281 |
T N3 Turning T-ROUGHING_TB® A U1=248m
~+ H40 RAPID XB2 20.3
— NS0 FA3/rev )16
— H60 RAPIDZI
- RAPID XB2 MENU
— RAPID 20 SELECT
Maghine Parameter Program Fm""‘"‘”m, Dew Setup
SIEMENS
Hame Tupe  Length Date Time
= F1Part programs: DR B1/25/16 33820 PH
 C1Subprograms DR B1/25/16 33830 PM
© PaUorkpieces DR 8272117 226:12P1
 PEXAMPLE] uPD 82/21/17 14512 P11
 EXAMPLET TMPF 2657 B9/20/14 72940 AM
= ESEXAMPLER uPD 81/25/16 33329 P
= S EXAMPLES upD 81/25/16 3362911
= CYEXAMPLEA uPp 81/25/16  3:36:29P11

UPD 81/25/16
02/21/17

82/20/17

3:38:20 P11
2:24:42 PM
22612 PM

w ) EXAMPLES

73 SCE_TURNING_DIN
]

o I TEMP

Position [mm] TES
X 50.000 T ROUGHING_T80

2 411.000 (-1

5P1 £.080°

5P3 a.o8e” F 0,000

0600 mm/min

S1 -0
TMaster @

§3 -

;Example by Turning made easy uith ShopTurnf
G Example 1 : Taper shafty

L, K2B Stock remoual === T-ROUGHING_T6O A F=0.25/reu U=240m Face X8-00 26-1
T 3@ Turning T=ROUGHING_T80 A U1=248m

—+ N4B  RAPID XB2 20.3

N58  F.3/rev X-1.6
NG  RAPID 21

N7@ RAPID XB2

N8O  RAPID 28

N9® F.25/rew X-1.6
H188 RAPID 21

H118 RAPID X128 2280
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You have various options for influencing the program flow using the "Prog. cont." softkey.
The status is displayed in the status line in the top half of the screen.

You can activate and deactivate single block mode (SBL1, SBL2 or SBL3) at any time with the
<SingleBlock> key on the machine control panel.

To move in at reduced rapid traverse RGO, the percentage of the maximum rapid traverse of the machine,
in the second level of the horizontal softkey bar, must be set under Settings, e.g. 50%.

SIEMENS

NC/UKS/SCE_TURHING_DIN/EXAMPLE1_SCE

Position [mm] TFS

- X 50.000 T ROUGHING_Ta8 A R 0.800
239.008
2 411.000 Y 20
SP1 .000° g
SP3 8.600° F 0.000
0,080 mm/min 98%,
51 - B
Master (] %
2 = it
S3 - B
o ¢ et
Settings for automatic mode
Dry run feedrate DRY 5080.088 mm/ min
Reduced rapid traverse RGO 50.000 %
Record machining time Blockuise
Save machining times Ho

Once the percentage is set, the reduced rapid traverse must also be selected under "Program control"
with the toggle key.

SIEMENS

NC/UKS/SCE_TURHING_DIN/EXAMPLE1_SCE

TES

s X 50.000 T ROUGHING_TBo A R 6800
2 mm L =
SP3 8.000° F 8.000

B.808 mm/min 9%

S1 -

Master L]
s

HG/LUKS/SCE_TURNING_DIN/EXAMPLE1_SCE
2 IPRT Ho axis motion

MRD Display meas. result

N5@ F@.3/revX-16
SB1: Single block rough

NE@ RAPID 21

N78 RAPID X82

N8®  RAPID 20

N9  FO.25/rev X-1.6
N1@@ RAPID 21

N118 RAPID X128 2286

G ;Example by Turning made easy uith ShopTumn{ DRY Dry run feedrate

G ;Example 1 : Taper shafty ~RGE Reduced rapid trau
1. N28 Stock removal “v%  T=ROUGHING_T8B A Ma1 Programmed stop 1
T N3 Turning T=ROUGHING_T8B A U1=248m | _IDRF Handuheel offset
—+ N4@ RAPID X82 20.3 SKP Skip block

LSO

Finally, start the program.

Carefully turn the Feed override when
you execute the program the first time.
In critical situations:

RESET | or in an extreme case
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4.Programming MILLING

In this section, you will learn the programming of
the SINUMERIK 828D / 840D sl controllers based
on two simple sample workpieces.

K -

Of course, not every feature of these powerful

controls is covered here.

But when you have reprogrammed these two
workpieces, you will be prepared to continue

learning on your own.

4.1 "Longitudinal guide" workpiece

You will learn how to go from the drawing to the finished NC program with complete keystroke by
keystroke instructions based on the "Longitudinal guide" workpiece. The following topics will be covered

M10 MI10
0’ i T T !
-10 e r : I 20
INEINNE NN
@10
= \ O
100
0 E
1(30
130
150

Creating the
program

Tool call and tool
change

Basic functions

Technological
functions (cutting
data)

Simple traversing
paths with and
without cutter
radius
compensation

Drilling with cycles
and subprogram
technique

Simulation for
checking the
programming
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4.1.1 Creating the workpiece and part program

Keys / Inputs

Screen / Drawing

Explanation

F— i

[NC/UKS/SCE_MILLING_DIH/EXAMPLE1_SCE

Uork Position [men]
X 0.000
Y 0.000

2 350.000

600"

P

BFas4.
TS5H

T D1 st
rom

Spindle.

Spindle M function
Other M function
Uork offset

Meas. un.
Machining plane

Initial status:

+ Any operating area
(here, "Machine") and operating
mode ("JOG")

SIEMENS
[HC/LIKS/SCE_MILLING_DIN/EXAMPLE1_SCE

Switch to the main menu.

18 2 @ /i
Parameter Program m fress)

MENU Reset iR
SELECT uan;( Pm;_“;;g T-ll-Escurrm )
Y 0.000 o D1
2 350.000
Pt 0.088° F 0.008
0.060
51 0
Master []
[Fes4
TSM
T D1 ST
Spindle pm
Spindle M function
Other M function
Uork offset
Meas. un.
Machining plane
T e T B R I
Hachine Parameter Program m .
% iﬂ:.-,ﬂul&ﬁ,DIN.lB\‘ﬂHFLELSBE SWItCh to"the Program .
prgm &l — = Manager" operating area using
X 0.000 L the softkey.
Y 0.000 & 01 . .
2 350,000 - There are various directory and
sP1 8.008° 0000 .
o file types.
S1 o The "Workpieces" (WPD)
— s C directory type is a directory into
o 015t which all relevant data of a
et machining task (part programs,
‘Other M function
o subprograms, etc.) can be

stored.
This allows all files to be clearly
organized.
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Create a new workpiece

New — T o N directory for the longitudinal
= 3 Subrograms DR 02/21/17_ 18:19:53 AM . " n
i EE guide TEXAMPLEL_SCE
= 1 EXAMPLE4 uPD 91/25/16 33911 PM
e o wanr Note that each name can be
used only once. (You therefore
may have to select a different
name.)
NC
IS L (¢ e
You apply text and numeric entries on the control keyboard with the yellow <Input>
Y key or on the PC with <Enter>.
INFUT
m I s T Select the "NEW" softkey and
RSy o St terassmm then the "Directory" softkey. In
- Zpamn s ace B the following dialog window,
v fepri S enter the desired directory name
oK e " Ea "EXAMPLE1_SCE" and except
the name with “OK”.

NC
SIEMENS ki H H H
programGUIDE - o e In communication with the
G code HFCe o G s controller, a suggestion follows
3 Uorkpieces IR /017 24951 PM . .
coumn Vo s m for program creation in
Bf 2t "programGUIDE G-CODE" with

21 EXAMPLES
=1 5CE_MILLING_DIN
o CITEMP

Hame EXBMPLE1_SCE

the same name as the directory.
This suggestion is “OK" and you
therefore accept it.

- % %
NC/UKS/EXAMPLE1_SCE/EXAMPLE1_SCE

This takes you to the editor for
the programGUIDE
programming.
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4.1.2 Tool call and tool change

When you are using a
controller that manages
tools with plain text
names (see section
2.2.1)

Either

When you are using a
controller that manages
tools with T numbers
(see section 2.2.2)

Or

T =“CUTTER 60“; porcupine cutter D60 mm

T7 ; porcupine cutter D60 mm

The tool (T = Tool) is selected with its
plain text name, which was assigned in
the Tool management ("Parameter

operating area).

The tool (T = Tool) is selected with its T-number,
which was assigned in the Tool management
("Parameter operating area).

Caution: Different cases depending on the tool management approach will not be repeated in the
following. You must change the tool call, if necessary, on your own!

M6

‘ M6 calls the tool change on machines with a tool changer.

4.1.3 Basic program functions

G17 G40 G64 G71 G90

G54

These are basic functions and are explained in
more detail in the overview below. Often these
functions are valid for an entire program. For the
sake of safety, however, it is recommended to
execute these functions at every tool change.

Explanation of the functions

Functions of the same group

G17 — Plane selection XY plane (milling)

G18 - Plane selection ZX plane (turning)
G19 - Plane selection YZ plane (cylinder surface)

G40 - Cutter radius compensation deselection

G41 - Cutter radius compensation ON in
machining direction LEFT of the contour in
the machining direction

G42 - Cutter radius compensation ON in
machining direction RIGHT of the contour in
the machining direction

G64 — Round contour
The destination of a traversing block is not
approached exactly. Instead, there is a small
rounding to the subsequent traversing path.

G60 — Exact stop
The destination is approached exactly. All
axis drives are braked to a standstill for this.

G71 — Millimeter dimension unit

G70 — Inch dimension unit

G90 — Absolute dimensions

G91 - Incremental dimensions

G54 — Activation of the first adjustable work offset

G55, G56, G57 — Other work offsets
G53 — Cancellation of all work offsets (acts block-
wise)

G500 —Deactivation of all work offsets

Functions of a group cancel each other out. You can "look up" which function is currently active

G
functions

in the "Machine" operating area via softkey.
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The start of the program also includes the option of defining the blank for the simulation, regardless of
whether milling or turning technology is selected.

Five different blank shapes are possible:

Cylinder, Pipe, Block centered, Block and N corner

SIEMENS 258
NC/WKS/EXAMPLE1_SCE/EXAMPLE1_SCE Blank input
|Blank
u 100.060
L 150.000
HA 0.000
HI -20.000 inc
=, edt |2y oiing |0 ring [ Cont B L
' ne| - Vari-
The blank is programmed using the horizontal softkey "Various" [ == ous
_ Blank
and the vertical softkey

SIEMENS

HC/UKS/EXAMPLE1_SCE/EXAMPLE1_SCE

G17 G40 G64 G71 GOOY L
G541
UORKPIECE(, "", , "RECTANGLE", 8, 8, -20, -80, 150, 180)

; 1
; Example by Easy Milling vith programGuide§

; Examplel : Longitudial guidef

;created vith Sinutrain OPERATE V4.71

T="Cutter 60"

G17 G40 G64 G71 GOOY

et | 2, orling [, tiling daris

The first lines of the program are complete.

The first tool has been loaded and important general basic settings specified.
The 61 mm wide groove will now be rough-cut with this 60 mm wide tool.
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4.1.4 Simple traversing paths with/without cutter radius compensation

G95 S1000 FZ = 0.1 M3 M8

G95 Speed in 1/min

FZ = 0.1 feed per tooth

(the number of teeth must be specified in the tool list for this.)
M3 Spindle ON clockwise

M8 External cooling lubricant ON

In this block, the spindle can also be started up and the coolant
switched on.*

* Caution: All given technological specifications only serve as an
example. Use your own empirical values for the machine and
observe the information in the tool catalog!

:Cut center free

Insert comment line with semicolon

GO0 X110 YO z50

At rapid traverse (GO) the tool first moves to its start position.
110 = X value of the workpiece edge + cutter radius + safety
clearance = 150/2+60/2+5

(To improve readability, the key for entering a program line
will, starting from now, no longer be mentioned.

Accept each line on your own with )

G0 Z2

Before the milling cutter is moved to milling depth, it is positioned
at a safety clearance 2 mm above the workpiece surface (Z2).

This provides safety when run-in the program (if the workpiece
zero or the tool compensation was incorrectly set by accident).

G1 z-10

During work feed G1

* the tool is moved to
_ the machining depth.

G1 X-110

-110 The milling cutter is
fed at 0.1 mm feed

@ i per tooth on a straight

- P f\Q ?A ~ . line (G1) to the
T ol destination point X-
o) \ 2 110 (absolute

dimension relative to
zero point). With G91
(incremental
dimension), the
destination point X-
220 would have had
to be programmed
because the milling
cutter moves a
distance of 220 mm
in the negative axis
direction.

‘ -220
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GO0 Z50 M5 M9

At rapid traverse (GO0)
the milling cutter is
moved away from the
workpiece in the Z
direction. At the same
time the spindle is
stopped with M5 and
the coolant is
switched off with M9.

T="CUTTER 16"
M6

The 16 mm end mill will be used to mill
the two edges of the groove (rough-cut

to a width of 61 mm with porcupine cutter

260) to size.

G17 G40 G64 G71 G90

The same G functions used for the first machining are also the

basis for machining with the end mill.

G95 S1600 FZ = 0.08 M3 M8

Set technology data for "CUTTER 16",

Spindle “ON” clockwise and external coolant “ON”

;Mill width 61

:Insert comment line with semicolon

GO X85 Y20 Z250
GO0 Z2

G1 z-10

G1 G41Y30.5
G1 X-95

GO0 Y-30.5

G1 X85

20 e \mv@m
T 1 9

QQ
e
Q.

—Br— 61
3]

@ "@"I

150

In this section, finish-
cutting of the contour
with automatic offset
of the cutter radius;
G41 Left of the
contour in the
machining direction

GO G40 Z50 M5 M9

At the end, the workpiece is exited again in rapid traverse, the
spindle is stopped and the coolant is switched off.

M30

End of program

SIEMENS

HC/UKS/EXAMPLE1_SCE/EXAMPLE1_SCE

- 32 Select
7 » toal

: Example by Easy Hilling uith programGuideq
. Examplel : Longitudial guidel
s created uith Sinutrain OPERATE V4.7

i:"CUTTER 6e"y

G17 G40 G64 G7T1 GIOY
G95 51600 F2=8.1 N3 nay
;Mitte frei Fraesen(
GO X110 Y8 2501

G@ 221

1 2-101

G1 X-1107

G0 250 N5 nay
T="CUTTER 16"7

3|

G17 G40 G64 G71 G9OY
G95 51200 F2=0.88 N3 ney
;Breite 61 Fraesen{
GO X85 Y20 2501

G@ 221

1 2-109

G1 G41 Y30.51

G1 X-951

G@ Y-30.51

G1 XB5Y

G@ G40 250 N5 Moy
n3ey

2, oiing |3, ring | B Cont

You can check your entries at any time using a simulation.
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4.1.5 Drilling with cycles and subprogram technique

Centering
T ="CENTERDRILL 12" All 12 drill holes will be centered first.
M6
G17 G40 G60 G71 G90 G60 (exact stop) is used for drilling in order to achieve optimal
positioning accuracy for all drill holes.
G95 S1600 FO.1 M3 M8 Set technology data for "CENTERDRILL 12",
Spindle ON clockwise and external coolant ON
;Center M10 and DM10 ;Insert comment line with semicolon
"o The drill holes can be divided into two
. groups:
| i T o1 i i f - 4 x M10 thread at the corners
S N BB N = : NN ? - 2 individual drill holes and
o0 ‘ ‘ - 1 circle of holes in the groove
The positions of the first group will be entered
‘ A later in a subprogram named GEW_M10, and
i N the positions of the other
\ drill holes in subprograms
SOTTTGA .
| j' l/ \‘ Subprograms are useful here because the
1T AN y@? IV T 80 | positions are approached both for centering
= * )v/ as well as for drilling and thread cutting.
& | LY
100
130
i‘ i Select horizglntql _sofl'Ekey for
[ opening the "Drilling” main
Chreite 1 Frseeen 1 Milling uid menu.
gisi Y20 2509
Gxm The associated submenus now
o G 250 1 1 appear on the vertical softkey
':E; G40 G6@ 671 6909 bar'
E ot -
B
EE:{. oy
Driting [ By g [ St
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SIEMENS

2, Drillng

Centering

HG/LIKS/EXAMPLE1_SCE/EXAMPLE1_SCE

Centering
PL o GIT ()

P 50000
S

Diameter
11008
o 8200 5

1000
Position pattern (MCALL}
LXTT)

wan
i )

=T
=
—
p—
—
—
_—
S

Accept

The "Centering" vertical softkey
is used to open the dialog
window for the input dialog.

PL
RP
SC

20

G17 (XY)
50.000
1.000
Position pattern (MCALL)
0.000
Diameter
11.000
0.200 s

PL =» Machining plane G17
(XY)

RP =» Retraction plane 50 mm
SC = Safety clearance 1 mm
Machining various position
patterns with modal cycle call
(MCALL)

Z0 =» Coordinate surface

Start of machining in Z direction
"Diameter” input selected, "Tip"
would be possible as an
alternative

DT = Dwell time in seconds

"Modal" means "latching". This means that a command (for example a G function, a programmed axis
position or, as in the case here, a complete cycle) is active beyond the block in which it is located. In the
case of drilling cycles, it means that the command is executed again after each subsequent

programmed traversing path.

Now let us continue with the positioning of the previously defined "Centering" machining.

The various input options of positions can be found under the "Drilling" softkey, "Positions" softkey.

Positioning options are:

O @ Ll N 2

Single Positions cartesian and polar
Linear hole pattern - Straight

Linear hole pattern - Grid

Linear hole pattern - Frame
Circular hole pattern - full circle

Circular hole pattern - divided circle

Certain positions can be hide during the entering of the positions.
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2, Drillng

Positions |

HE/UKS/SCE_MILLING_DIN/EXAMPLE1_SCE
Go 250 15 M9y

T="CUTTER 16§

ey

G17 G40 G64 671 Ga0Y
695 51260 F2-9.08 M3 ngy
Breite 61 Fraesen | Milling uidth 617
G X85 Y28 2501

60 229

61 2-109

G1 641 Y3851

61 X-959

0 ¥-30.59

1 X85]

60 G40 250 15 Ny

T="CENTERDATLL 127

ney

617 G40 G6@ 671 6a0]

695 51200 Fo.1 M3 nay

Zentrieren Geuinde M10 und D18 | Centering Thread M18 and D8]
MCALL CYCLES1(50,9.1,11,,0.2,10,1, 1)1

-85, 49,9, 2,2,16,6,8,,,1)1

GEU_M1g: CYCLEBA1(

MCALL CYCLES1(50, -18,1,11,,8.2,18,1,11)1

DA11_LI: GYCLEBO2(111111111, 111111111, -56.8, .. ..00uuurrrnsns 8.6.1)1

LED4: HOLES2(8, 6,20, 8, 30,6, 1609, 8, ,, 1)1

D116_RE: CYCLEBD2(111111111, 1I11ILILL, B0, 8, .\ v ivnniiiis 8.0.1)%
L

Select horizontal softkey for opening
the "Drilling" main menu.

We now continue with the position
input in the "Positions" submenu

command on the vertical softkey bar.

Positions

)

HeALLY
ns nay
T="DRILL 8 5"§
6y
BTN -~ i RIS
SIEMENS. awél."ﬂ xlx "’ i
! Drilling HG/UKS/EXAMPLE1_SGE/EXAMPLE1_SCE Position frame j,“, SeleCt the sOftkey for Llnear h0|e

patterns” to start entering the
position data for the four threaded
holes M10.

LAB =» Name of the jump label for
program section repetition

PL = Machining plane G17 (XY)
FRAME one of the three linear
position pattern options

X0 Start position in X

YO Start position in Y

a0 Angle of rotation

aX Shear plane angle X

aY Shear plane angle Y

L1 Distance between columns

L2 Distance between rows

N1 Number of columns

N2 Number of rows

Now repeat the input sequence "Centering” and "Positioning” for the drill holes diameter 10 at Z-10.

Single position LEFT
Jump label name: DM10_LI

Center circle of holes

Jump label name: LKD40

Single position RIGHT
Jump label name: DM10_RE

A 3 )
LAE DMie_Ll LAE LKD48 LAB DM16_RE
PL G17 (XY) PL G17 (XY') PL G17 (XY')
h{] —50.868 abs Full circle h{] 50.808 abs
Yh 0.666 abs (] 6.008 i} 0.600 abs
X abs 70 6.000 by abs
' abs al 6.668 * b abs
R 20.0600
N ]
positioning Straight

Current program excerpt:

MCALL CYCLES81(50,0,1,11,,0.2,10,1,11)
GEW_M10: CYCLES801(-65,-40,0,130,80,2,2,1,0,0,0,,,1)
MCALL CYCLE81(50,-10,1,11,,0.2,10,1,11)
DM10_LI: CYCLES802(111111111,111111111,-50,0,,,,11155555111,0,0,1)
LKD40: HOLESZ2(0,0,20,0,30,6,1000,0,,,1)
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DM10_RE: CYCLES802(111111111,111111111,50,0,,,,,sss5111155,,0,0,1)
MCALL Deselection of the modal cycle call
MUST be entered!
M5 M9 Spindle STOP Coolant OFF
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Drilling the thread tap hole for M10

T ="DRILL 8.5" The threaded holes M10 have a 8.5
M6 mm tap hole.

A twist drill is used for drilling.

G17 G40 G60 G71 G90 G60 (exact stop) is used for drilling in order to achieve optimal
positioning accuracy for all drill holes.
G95 S1450 FO.1 M3 M8 Set technology data for "DRILL 8.5",

Spindle ON clockwise and external coolant ON

;Drill tap diameter (M10) =» D8.5 | ;Insert comment line with semicolon

SIEMENS. w2y ,\o% " 1 " " T
L Drllllng NC/ UKS/EXAMPLE1_SCE/EXAMPLE!_SCE 2 The Dn”lng Vertlcal Softkey IS

S . used to open the dialog window
* P o) ﬂ for the input dialog.

MY o

Reaming Sootdrl o
Thrd. drill HNo
or 0.600 5

Drilling q

= Et

PL =» Machining plane G17

Input Complete (XY)
g:; G17 gﬂ% RP = Retraction plane 50 mm
sC 1,000 SC => Safety clearance 1 mm
Position pattern (MCALL) Machining various position
2 0.000 patterns with modal cycle call
Shank ) (MCALL)
21 21.008 inc .
Spot drill No Z20 2> Coordlr_la_te s_urfacg _
Start of machining in Z direction
o AT N "Shank" input selected, "Tip"
rad. ari 0 H
oT 0.008 s would be possible as an

alternative

Z1 = Incremental drilling depth
relative to Z0

DT =» Dwell time in seconds

Now we continue with the programming of the program section repetition for the positioning of the
threaded holes M10.
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The input options of position repetition can be found under the "Drilling" softkey, "Position repetit.

softkey.

Position
repetit.

Position repetition

Position
repetit.

LAB GEL_M18

Input:

Jump label for "Repeat position"

of the desired position(s) that were
previously used during the preceding
programming.

Current program excerpt:
REPEATB GEW_M10 ;#SM

MCALL Deselection of the modal cycle call
MUST be entered!
M5 M9 Spindle STOP Coolant OFF
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Tapping M10

T ="THREADCUTTER M10"

The feed rate during tapping results from
M6 the speed and the thread pitch, which is
entered in the cycle.

G17 G40 G60 G71 G90

G60 (exact stop) is used for drilling in order to achieve optimal
positioning accuracy for all drill holes.

G95 S200 M3 M8

Set technology data for "THREADCUTTER M10",
Spindle ON clockwise and external coolant ON

;Tap M10 Insert comment line with semicolon
SIEMENS. A " " f " : :
L DI’I"II’IQ NG/ UES/EXAMPLE] _SCE/EXAMPLE!_SCE 2 | The Tapplng Vertlcal SOftkey IS
used to open the dialog window
o s |0 for the input dialog.
Thread - A 2 i
= RH thread
AN mLo s
=
s 284 rpm
Tapping “ q
X
Cancel
v

g
Input Complete
PL G17 (XY)
RP 50.000
SC 4.500
U/o compensat. chuck
Position pattern (MCALL)
20 I
21 24.500 inc
RH thread
Table 1SO metric
Select M1@
P 1.500 mm/rev
aS 0.000
S 200 rpm
1 cut
DT 0.500 s
SR 250 rpm
SDE D!

PL = Machining plane G17 (XY)
RP =» Retraction plane 50 mm
SC = Safety clearance 4.5 mm
Machining without compensating
chuck

Machining various position
patterns with modal cycle call
(MCALL)

Z0 = Coordinate surface

Start of machining in

Z direction

"Shank" input selected, "Tip"
would be possible as an
alternative

Z1 =» Incremental drilling depth
relative to Z0

Selection = Right thread
Selection of the thread pitch from
the table for ISO metric thread
M10

Thread pitch =& P 1.5 mm/rev
aS = Startangle O °

S = Spindle speed 200 rev/min
Machining in one cut

DT =» Dwell time in seconds

SR = Spindle retraction speed
250 rev/min

SDE =» Direction of rotation after
cycle end M3
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Repetition of the positions for machining the threaded holes. See section:

Drilling the thread tap hole for M10

Current program excerpt:
REPEATB GEW_M10 ;#SM

MCALL Deselection of the modal cycle call
MUST be entered!
M5 M9 Spindle STOP Coolant OFF

Drilling the through-holes @10

T ="DRILL 10"
M6

Program lines for the through-holes @10

You enter the drilling cycle again using
softkeys and the input dialog.

G17 G40 G60 G71 G90

G60 (exact stop) is used for drilling in order to achieve optimal
positioning accuracy for all drill holes.

G95 S1000 F0.12 M3 M8

Set technology data for "DRILL 10",
Spindle ON clockwise and external coolant ON

;Drill diameter D10

:Insert comment line with semicolon

MCALL CYCLE82(50,...)

Modal drilling cycle call

REPEATB DM10_LI ;#SM
REPEATB LKD40 ;#SM
REPEATB DM10_RE ;#SM

Drilling position repetitions at Z-10

MCALL

Deselection of the modal cycle call
MUST be entered!

GO Y200 M5 M9

Retract in rapid traverse in the Y direction
Spindle STOP Coolant OFF

M30

In the program with return to the start

Current program excerpt:

MCALL CYCLE82(50,-10,1,,11,0,10,1,11)

REPEATB DM10_LI ;#SM
REPEATB LKD40 ;#SM
REPEATB DM10_RE ;#SM
MCALL

GO Y200 M5 M9

M30
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4.1.6 Simulating the milling program

6541
UORKPTECE(, "", , "RECTANGLE", 6, , -20, -80, 150, 100)1
1

; Example by Easy Milling uith prograsGUIDEY

Example 1 Longitudial guide]
ereated vith Sinumerik OPERATE V471

T="CUTTER 60"§ -
L)

617 G40 G64 671 GI0]

695 51068 F2-.1 M3 MBY

Mitte frei Fraesen | Center Millingy
€0 X110 Y6 2500

o8 229

G 2-100

G1 X-110

258 15 Moy

T="CUTTER 16"

et

G17 G4D G64 671 GO8Y

685 51200 F2-0.08 M3 M6y

Breite 61 Fraesen | Milling width 611
X85 ¥28 2501

6 221

G12-109

G1 641 Y30.51

G1 X-859
60 ¥-30.57

Simu- s | % Simulation of the machining
lation Lo operations in the top view with
- traversing paths
Top view : . .
Red =» Rapid traverse motions
Green = Feed motions
Si“.‘u- NRI1FLE1_5LE€E}-WMFLE1_SCE SImU|atlon Of the maChInIng
lation operations in the 3D view with
traversing paths
3D
view ; ;
Red = Rapid traverse motions
Green =» Feed motions
50.000Y 200.800 2 ;ml.;;jﬂ
Simu- e o e A Simulation of the machining
lation operations in the 3D view with
X traversing paths
3D H
view = Cut active
. Red =» Rapid traverse motions
Details .
el Green = Feed motions
Cut
:" 50.000Y 200.0002 50.000 :.Dakdl.‘l;: 120'/-03;5:35
El‘:irtr_lu— End the simulation.
ation

Press the "Simulation" softkey
again or "Edit" softkey.
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4.1.7 Solution program "Longitudinal guide"

G17 G40 G64 G71 G90
G54
WORKPIECE(,",,"RECTANGLE",0,0,-20,-80,150,100)

;Example by Easy Milling with programGUIDE
;Example 1 : Longitudinal guide
;created with SinuTrain OPERATE V4.7

T="CUTTER 60"

M6

G17 G40 G64 G71 G90
G95 S1000 FZ=0.1 M3 M8
:Cut center free

GO0 X110 YO Z50

G0 Z2

G12z-10

G1 X-110

GO0 Z50 M5 M9
T="CUTTER 16"

M6

G17 G40 G64 G71 G90
G95 S1200 FZ=0.1 M3 M8
:Mill width 61

GO0 X85 Y20 Z50

G0 Z2

G12z-10

G1 G41Y30.5

G1 X-95

G0 Y-30.5

G1 X85

GO0 G40 Z50 M5 M9
T="CENTERDRILL 12"
M6

G17 G40 G60 G71 G90
G95 S1200 FO.1 M3 M8
:Center thread M10 and DM10
MCALL CYCLES81(50,0,1,11,,0.2,10,1,11)
GEW_M10: CYCLEB01(-65,-40,0,130,80,2,2,1,0,0,0,,,1)
MCALL CYCLE81(50,-10,1,11,,0.2,10,1,11)

DM10_LI: CYCLE802(111111111,111111111,-50,0,,,,,1155,5s1115,0,0,1)
LKD40: HOLES?2(0,0,20,0,30,6,1000,0,,,1)

DM10_RE: CYCLES802(111111111,1111211111,50,0,,,,,1111555::,0,0,1)
MCALL

M5 M9

T="DRILL 8.5"

M6

G17 G40 G60 G71 G90

G95 S1200 FO.1 M3 M8

;Drill tap diameter M10 ==> D8.5
MCALL CYCLES82(50,0,1,,21,0,10,1,11)
REPEATB GEW_M10 ;#SM

MCALL

M5 M9
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T="THREADCUTTER M10"
M6

G17 G40 G60 G71 G90
G95 S200 M3 M8

;Tap M10

MCALL
CYCLEB4(50,0,4.5,,24.5,0.5,3,,1.5,0,200,250,0,1,0,0,5,1.4,,"ISO_METRIC","M10",,1001,20010
01)

REPEATB GEW_M10 ;#SM
MCALL

M5 M9

T="DRILL 10"

M6

G17 G40 G60 G71 G90
G95 S1200 F0.12 M3 M8
:Drill diameter D10

MCALL CYCLE82(50,-10,1,,11,0,10,1,11)
REPEATB DM10_LI ;#SM
REPEATB LKDA40 ;#SM
REPEATB DM10_RE ;#SM
MCALL

GO Y200 M5 M9

M30
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4.2 "Injection mold" workpiece

Based on the "Injection mold" workpiece, you will learn functions of the controls for path milling and
pocket milling. It is assumed that you have already worked through the "Longitudinal guide" example
or are familiar with the subjects covered in that example. The following subjects are newly described in

this section:

£

100 50+ | =

31

TE

150

20

Face milling
Working with the contour calculator

Milling with a path milling cycle
and tool radius compensation

Rectangular pocket (roughing)
Circular pocket (roughing)
Copying a program section

Chamfering contour parts

4.2.1 Creating the workpiece and part program

Keys / Inputs

Screen / Drawing

Explanation

[HC/LJKS/EXAMPLE1_SCE/EXAMPLE1_SCE

Spindle.

Spindle M function
Other M function
Uork offset
Meas.

un.
Machining plane

Initial status:

Any operating area (here,
"Machine") and operating mode
("JOoG"
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MENU
SELECT

SIEMENS

[HG/LUKS/ EXRMPLE1_SCE/EXAMPLET_SCE

Reset
Uork Pasition [mm]
X 0.000
Y 0.000
2 300.000
1 0008
BfG54
TsH
T D180
Spindle: rpm
Spindle 1 function
Other M function
Uork offset
Meas. un.
Hachining plane

2

Program

il
Parameter

Program
manager

Switch to the main menu.

SIEMENS
EXAMPLE1_SCE/EXAMPLE1_SCE

Other M function
Uork offset
HMeas.

un.
Machining plane

2

Program

18
Parameter

Program
manager

o

Switch to the "Program
Manager" operating area using
the softkey.

There are various directory and
file types.

The "Workpieces" (WPD)
directory type is a directory into
which all relevant data of a
machining task (part programs,
subprograms, etc.) can be
stored.

This allows all files to be
clearly organized.

0K

SIEMENS

= =1 EXAMPLES
PSCE MILLMG D | Name EXRMPLER_SCE
W EXAMPLE1_SCE

CITEMP

Length

Date
1/25/16
82/21/17

Time
330:11 P
16:18:53 AM

Select the "NEW" softkey and
then "Directory”. In the following
dialog window, enter the desired
directory name
"EXAMPLE2_SCE" and except
the name with OK.

programGUIDE
G code
v
0K

SIEMENS

- P5CE_PILLNG D
i EXAFIPLE1 S0

Date
81/25/16
02/ 2117
02/21/17

CITEMP

wranaT

In the communication between
operator and control, the
suggestion follows for program
creation in "programGUIDE G-
CODE" with the same name as
the directory. This suggestion is
OK and you therefore accept it.
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SIEMENS
HC/UIKS/EXAMPLE2_SCE/EXAMPLE2_SCE

T="FACEMILL 63"
G17 G4@ G71 6981
695 51200 F2-0.1 113 N8y
Planfraesen | Facemillingy

L oniwng [, reing | B Gt

This takes you to the editor for
the programGUIDE
programming.

The basic G functions, blank
description and tool call are
made.

T
“1 ous Blank Block
X0 0.000
Y0 0,000
Blank | X1 150.000 inc
¥ 100.008 inc
2 1.000
2 -21.008 inc

Block-shaped blank description
with Z allowance ZA = 1 for face
milling.

4.2.2 Face milling

SIEMENS
Mllllng NG/UIKS/EXAMPLE2_SCE/EXAMPLE2_SCE

Face
milling

PL = Machining plane G17 (XY)
RP = Retraction plane 50 mm
SC = Safety clearance 1 mm

F = Feed, e.g. 400 mm/min
Machining Finishing

Direction of machining Axially
parallel in X direction

X0 =>» Start position in X0 =0

YO0 =>» Start position in YO =0

Z0 =>» Coordinate surface

Start of machining in Z direction
Z20=1

X1 =» Destination position in X1 =
150 inc

Y1 =>» Destination position in Y1 =
100 inc

Z1 =» Destination position in Z1 =
0 abs

DXY = Plane infeed as
percentage of the active tool e.g.
66%

UZ = 1 Allowance in Z
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Previous program input:;

G17 G40 G64 G71 G90
G54
WORKPIECE(,",,"BOX",0,1,-21,-80,0,0,150,100)

;Example by Easy Milling with programGUIDE
;Example 2 : Injection mold
:created with SinuTrain OPERATE V4.7

T="FACEMILL 63"

M6

G17 G40 G64 G71 G90

G95 S1200 M3 M8

;Face milling
CYCLE®61(50,1,1,0,0,0,150,100,0.5,66,1,400,12,0,1,10)
M5 M9

4.2.3 Path milling with the contour calculator

A 32 mm end mill is used to cut the

_gL_l outside contour along the highlighted
L‘ contour.
The contour will be created starting
from point A X5 Y5 using the contour
calculator.
o5 Down-cut milling will be used, i.e. the
contour will be traversed clockwise
/ ‘ with the clockwise-rotating milling
75 | - cutter.
| The path milling cycle "CYCLE72" is
used for the milling.
A
25
g
|
05 25 120 145

Working with the contour calculator

Cont. Enter a name for the contour to be
mill created.
Please enter the new name
Contour Al
New
contour

For unrestricted use in educational / R&D institutions. © Siemens AG 2016. All rights reserved.
SCE_EN_700_010_DIN_4_7_17.docx



SCE Training Curriculum | CNC Technology Module 700-010, Edition 02/2016 | Digital Factory, DF FA

-$— NI:MPLE:‘,ME.‘EKNHPLELSLE Starting point SeIeCt the” mI”Ing maChInIng plane PL
A G17 (XY)”, enter the starting point for
v : s as the contour with X5 Y5 and apply
Accept these inputs.
SIEMENS li!’!.!fl ﬁ% . . N
+ e Ver_tlcal line to Y 95 mm with a corner
+ =K radius R20
= 160
R
v
Accept
‘_._’ l‘\FLEE,HE.“EKNI'IPLEZ,ME Horlzontal Ilne to X 120 mm
i o Transition o next element
oo Radius
y R 0008
\'4
Accept

VAN

Tangent.
trans.

v
Accept

Direction of rotation
R 20.000

— N X abs
B v abs
o ' | 120,000 abs
J 75000 abs
al 069
a? Tangential
Bl 3
52 5
9 Transition to next element

Circle programming in the clockwise
direction with tangential connection to
the predecessor element and a radius
of 20 mm
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KA Ty S Inclined line with any angle, tangential
L : [— to predecessor with an end position
X145 Y5.
\'4
Accept
=" T — Advance to the second vertical level of
B K s ue the contour calculator, select Close
N oot contour;
™ Transition to next element . .
Close o Radky A connection line from the current
contour position to the start position is created
automatically.
\'4
Accept
A oriting
« NIZ[‘\PLELHE.“EKNI‘IPLELME Use the "Accept" SOftkey to apply the
Accept N created contour to the program.
rrsiton o it semant
Radius
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The contour created with the contour calculator is placed after the end of program M30 where it does not
affect the program.

It can be edited at any time once you are in the contour description area by selecting the arrow |
pointing right . at the right edge of the editor.

; lokale Unterprogramme | local subprograms{

E_LAB_A_AK1: ; #5M1 2: 87

G17 G9@ DIAMOF; “GP*y
GO X5 Y5 ; *GP*{

Program excerpt:

M30

;Local subprograms

E_LAB_A_AK1: ;#SM Z:2

;#7__ DIgK contour definition begin — Don't change!;*GP*;*RO*;*HD*
G17 G90 DIAMOF;*GP*

GO X5 Y5 ;*GP*

G1 Y95 RND=20 ;*GP*

X120 ;*GP*

G2 X139.95 Y76.411 I=AC(120) J=AC(75) ;*GP*

G1 X145 Y5 *GP*

X5 ;*GP*
;CON,0,0.0000,5,5,MST:0,0,AX:X,Y,I,J,TRANS:1;*GP*;*RO*;*HD*
;S,EX:5,EY:5;*GP*;*RO*;*HD*

;LU,EY:95;*GP*;*RO*;*HD*

;R,RROUND:20;*GP*;*RO*;*HD*

;LR,EX:120;*GP*;*RO*;*HD*
;ACW,AT:0,RAD:20;*GP*;*RO*;*HD*
;LA,EX:145,EY:5,AT:0;*GP*;*RO*;*HD*

LA EX:5,EY:5;*GP*;*RO*;*HD*

;#End contour definition end — Don't change!;*GP*;*RO*;*HD*

E LAB_E AKI1:
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Cont.
mill.

Contour

Contour
i b

v

Contour name
CON AK1

Path miIIin% with the contour calculator

Select the contour
name variant in the
first text box. Enter
the name for the
contour to be
machined.

Radius compensation © = | ft (machining ta the left of the contour) 2%

* Right (machining to the right of the contour) ¥
* off (X

A programmed contour can also be machined on the center—
point path. In this case, approaching and retraction is anly
jpossible along a straight line or vertical. Uertical

approach/ retraction can be used for closed contours, for
xample.

20 Reference point 2 (abs or inc|
210
and VYV V)

Maximum depth infeed — (onky for ¥V and ¥ ¥ V)

Depth finishing allowance = {only for V')

(Chamfer width for chamfering (inc) - (for chamfering only)

)
Final depth (abs) or final depth referred to 20 (inc) - (only for ¥ mm

mm
mm

O

Follow
reference

Accept
SIEMENS Lo n HTRU
co-nt. HC/UKS/EXAMPLEZ_SCE/EXAMPLE2_SCE Path milling Cont. ml”' SOftkey
mill. PL G617 (XY)
. Path milling
Path T softkey
milling % EEE o
S Accept the inputs
v o S as shown on the
Accept e vstety clearance |eft
= e A o |0 e PERRRCS ER-a =
CO.nt, SIEMENS L For detailed
mill. G/ UKS/ EXAITPLE?_SCE/EXAIMPLE?_SCE _“I:tﬂl milligq:r - information, you
RP 50.000
P, cot pogam Pt Shpr o R L can use the _onllne
Path N Cutting edge number F 400.000 help at any time
milling st ‘Safety clearancemm FO Feedrate min/min Machining v . )
f Feedrate STVU e ot o ot rﬁ: B s comp. fonvard o To do this, press
- — 1 LY the "Help" button.
v Machining & * ¥ (roughing) D2 5.000
« ¥ ¥V (fiishing) 173 0.000
0 i XY 0.000
Accept HMachining direction © [Machining in e programmed contour direction | Approach Straight - @
+ Forusand: L 10.000 e
L‘r'aﬂ,:l,rlm is performed in the programmed contour Eeh'al:t Z?Z-Z%Eaigh‘l K
’ ::i:;:::d is parformed in the site direction to the iz -
pmgramged I:mmur P 20+safety clearance

Program excerpt:

:Mill outer contour

CYCLE62(,2,"E_LAB_A_AK1"'"E_LAB_E_AK1")

CYCLE72(™,50,0,1,5,5,0,0,400,200,101,41,1,10,0.1,1,10,0,1,2,101,1011,101)
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4.2.4 Rectangular pocket (roughing)

P

Wi

Z

75

Due to the corner radius R6, a smaller
milling cutter is needed for the rectangular
pocket.

The pocket will first be roughed with 0.2
mm allowance on the wall and 0.1 mm
allowance on the base and then finished.
Both can be implemented using the
rectangular pocket cycle (POCKET3).

A, Miling

Pocket

Rectangle
pocket

[

SIEMENS
HC/UKS/EXAMPLE2_SCE/EXAMPLE2_SCE

Ref. point
Machining

Insertion
EP

ER
Removing

et | 2 onng DT T cn‘:l"l"- & u;: =H

PL 2 G17 (XY)

Down-cut

RP = 50 mm

SC=> 1mm

F = 400 mm/min
Reference point: CENTER
Machining Roughing
Single position

X0 =»Pocket center X0 =
75

YO = Pocket center YO =
50

Z0 =» Coordinate surface
Start of machining in Z
direction Z0=0

W =>» Pocket width 40 mm
L =»Pocket length 60 mm
R =» Corner radius R 6 mm
a0 = Twist angle 30°

Z1 =» Destination position
in Z1 = 15 inc reference Z0
DXY = Plane infeed as
percentage of the active
tool e.g. 40%

DZ = max. Z infeed

UXY =>Allowance in XY
UZ = Allowance in Z
Insertion strategy Helical
EP = Helix pitch

ER = Helix radius
Complete machining

Program excerpt:

Milling rectangular pocket (ROUGHING)
POCKET3(50,0,1,15,60,40,6,75,50,30,5,0.2,0.1,400,0.1,0,21,40,8,3,15,4.5,1.5,0,1,2,11100,11,

111)
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4.2.5 Circular pocket

0 ‘ All for circular pockets have identical

V. V dimensions. Their positions are
-10 ! programmed using the FRAME
position pattern.

T

o ) g
@ ]

0 25 120
e SIEMENS !‘z:i;?| ﬁ PL 9 Gl7 (XY)
& Milling G/ UKS/ EXAMPLE2_SCE/ EXAMPLE2_SCE Circular pocket Down-cut
I:Lm GI7 (XY) S:T:Ii::t RP 9 50 mm
& S0 >
Pocket b :mmmnu o SC 1 mm -
_ Centric F = 400 mm/min
Position pattern (MCALL) .. .
o Machining Roughing
ircular 2 2.000 . L.
pocket s e Centric machining

Position pattern with modal
cycle call

Z0 = Coordinate surface
Start of machining in Z
direction Z0=0

Diameter @30 mm

Z1 =» Destination position in
Z1 =10 inc reference Z0
DXY = Plane infeed as
percentage of the active tool
e.g. 40%

DZ =» max. Z infeed

UXY =>»Allowance in XY

UZ = Allowance in Z
Insertion strategy Helical

EP = Helix pitch

ER = Helix radius
Complete machining

DXY 40.800 %
D2 5.000
UXY 0.208
uz 0.100

Insertion Helical
EP

Remouing Comp. machining

L. oning PSRN K Cort

Program excerpt:

;Mill circular pocket ROUGHING
MCALL
POCKET4(50,0,1,10,30,0,0,5,0.2,0.1,400,0.1,0,21,40,9,15,4.5,1.5,0,1,2,10100,111,111)
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& DI’I“II‘lg SIEMENS eang —) ﬁ
NG/ LJKS/ EXAMPLE2_SCE/ EXAMPLE2_SCE Position frame Hide
LAB K038 positian
PL GI7(XV)
30.000
. 1 25,000
ax 0.0 °
at 5900
u 98,600
2 50,000
Il 2
i : ! \ ] 2
X
Cancel
v
fAccept
S, e [SORCTOM T v |8, Cont s

Select the softkey for -_
hole patterns

" to start entering
the position data for the four
circular pockets @30 mm.
LAB = Name of the jump label
for program section repetition
PL =» Machining plane G17
(XY)

FRAME

X0 Start position in X

YO Start position in Y

a0 Angle of rotation

aX Shear plane angle X

aY Shear plane angle Y

L1 Distance between columns
L2 Distance between rows

N1 Number of columns

N2 Number of rows

Program excerpt:

KTD30: CYCLE801(30,25,0,90,50,2,2,1,0,0,0,,,1)
MCALL
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4.2.6 Rectangular/circular pocket (Finishing)

777

77

N

30° |

1l

75

The finishing of the pockets will now be
shown using the example of the
rectangular pocket.

Implement the finishing operation for
the circular pockets correspondingly on
your own .

A, Miling

Pocket

Rectangle
pocket

SIEMENS

HC/UKS/EXAMPLE2_SCE/EXAMPLE2_SCE

Z oriting PTG B Cort

Input

Ref. paint

Insertion
EP

ER

PL G17 (XY)
RP

50.000

Single position
75.008

50.000
0.008
40.000
60.008
6.800

30.000 *
15.000 i

40.000
5.000
0.200
a.108

Complete
Down-cut

PL = G17 (XY)

Down-cut

RP = 50 mm

SC= 1mm

F = 400 mm/min
Reference point: CENTER
Machining Finishing

Single position

X0 =>Pocket center X0 =75
YO = Pocket center YO =50
Z0 =» Coordinate surface
Start of machining in Z
direction Z0 =0

W =>» Pocket width 40 mm

L =»Pocket length 60 mm

R =» Corner radius R 6 mm
a0 = Twist angle 30°

Z1 =>» Destination position in
Z1 =15 inc reference Z0
DXY = Plane infeed as
percentage of the active tool
e.g. 40%

DZ = max. Z infeed

UXY =>»Allowance in XY

UZ = Allowance in Z
Insertion strategy Helical

EP = Helix pitch

ER = Helix radius
Complete machining

Program excerpt:

;Mill rectangular pocket ROUGHING
POCKET3(50,0,1,15,60,40,6,75,50,30,15,0.2,0.1,400,0.1,0,22,40,8,3,15,4.5,1.5,0,1,2,11100,11

111)
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4.2.7 Chamfering contours

Now it will be shown how easy it is to machine chamfers with milling machining using the example of the
rectangular pocket!

A, Miling

Pocket

Rectangle
pocket

SIEMENS
NC/UKS/EXAMPLE2_SCE/EXAMPLE2_SCE

Ref. paint
Machining

L onng PTRRVTIM X, Cort

Rectangle
pocket

PL = G17 (XY)

Down-cut

RP = 50 mm

SC=> 1 mm

F = 1200 mm/min
Reference point: CENTER
Machining Chamfer

Single position

X0 =>»Pocket center X0 =75
YO =» Pocket center YO =50
Z0 =» Coordinate surface
Start of machining in Z
direction Z0 =0

W =>» Pocket width 40 mm

L =»Pocket length 60 mm

R = Corner radius R 6 mm
a0 = Twist angle 30°

FS = Chamfer size 0.3 mm
ZFS = Infeed depth for
chamfer machining 2 mm inc
reference Z0
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4.2.8 Simulating the milling program

lation

Simu- |

Top view

SIEMENS.
'HC/UIKS/EXAMPLE2_SCE/EXAMPLE2_SCE

S ®

w

m w

ww a,

E o
154900 Y 200.0002

T CHAMFERCUTTER 10
Rapid trav

[
128 00:64:35

Simulation of the machining
operations in the top view with
traversing paths

Red = Rapid traverse motions
Green = Feed motions

@ Simu- |
lation

3D
view

SIEMENS
NC/UKS/EXAMPLE2_SCE/EXAMPLE2_SCE

Simulation of the machining
operations in the 3D view with
traversing paths

Red = Rapid traverse motions
Green = Feed motions
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4.2.9 "Injection mold" solution program

G17 G40 G64 G71 G90
G54
WORKPIECE(,",,"BOX",0,1,-21,-80,0,0,150,100)

;Example by Easy Milling with programGUIDE
;Example 2 : Injection mold
;created with SinuTrain OPERATE V4.7

T="FACEMILL 63"

M6

G17 G40 G64 G71 G90

G95 S1200 M3 M8

;Face milling

CYCLE®61(50,1,1,0,0,0,150,100,0.5,66,1,400,12,0,1,10)

M5 M9

T="CUTTER 32"

M6

G17 G40 G64 G71 G90

G95 S1350 M3 M8

;Mill outer contour

CYCLE62(,2,"E_LAB_A_AK1""E_LAB_E_AK1")
CYCLE72(™,50,0,1,5,5,0,0,400,200,101,41,1,10,0.1,1,10,0,1,2,101,1011,101)

M5 M9

T="CUTTER 10"

M6

G17 G40 G64 G71 G90

G95 S1400 M3 M8

;Mill rectangular pocket ROUGHING
POCKET3(50,0,1,15,60,40,6,75,50,30,2.5,0.2,0.1,400,0.1,0,21,40,8,3,15,4.5,1.5,0,1,2,11100,1
1,111)

;Mill circular pocket ROUGHING

MCALL
POCKET4(50,0,1,10,30,0,0,5,0.2,0.1,400,0.1,0,21,40,9,15,4.5,1.5,0,1,2,10100,111,111)
KTD30: CYCLE801(30,25,0,90,50,2,2,1,0,0,0,,,1)

MCALL

;Mill rectangular pocket ROUGHING
POCKET3(50,0,1,15,60,40,6,75,50,30,15,0.2,0.1,400,0.1,0,22,40,8,3,15,4.5,1.5,0,1,2,11100,11
,111)

;Mill rectangular pocket FINISHING

MCALL
POCKET4(50,0,1,10,30,0,0,10,0.2,0.1,400,0.1,0,22,40,9,15,4.5,1.5,0,1,2,10100,111,111)
REPEATB KTD30 ;#SM

MCALL

M5 M9
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T="CHAMFERCUTTER 10"

M6

G17 G40 G64 G71 G90

G94 S6000 M3 M8

;Chamfer 0.3x45 degree various contours
POCKET3(50,0,1,15,60,40,6,75,50,30,15,0.2,0.1,1200,0.1,0,25,40,8,3,15,4.5,1.5,0,0.3,2,11100
,11,111)

MCALL
POCKET4(50,0,1,10,30,0,0,10,0.2,0.1,1200,0.1,0,25,40,9,15,4.5,1.5,0,0.2,2,10100,111,111)
REPEATB KTD30 ;#SM

MCALL

CYCLE72("™,50,0,1,5,5,0,0,1200,200,105,41,1,5,0.1,1,5,0,0.3,2,101,1011,101)
CYCLE76(50,-5,1,,5,150,100,0,0,0,0,0.5,0.1,0.1,1200,200,0,5,12,6,0.3,2,2100,1,101)

GO Y200 M5 M9

M30

;Local subprograms

E_LAB_A_AKL: ;#SM Z:2

;#7__DIgK contour definition begin — Don't change!;*GP*;*RO*;*HD*
G17 G90 DIAMOF;*GP*

GO X5 Y5 ;*GP*

G1 Y95 RND=20 ;*GP*

X120 ;*GP*

G2 X139.95 Y76.411 1=AC(120) J=AC(75) ;*GP*

G1 X145 Y5 *GP*

X5 *GP*

;CON,0,0.0000,5,5,MST:0,0,AX:X,Y,l,J, TRANS:1;*GP*;*RO*;*HD*
;S,EX:5,EY:5;*GP*;*RO*;*HD*

:LU,EY:95;*GP*;*RO*;*HD*

;R,RROUND:20;*GP*;*RO*;*HD*

;LR,EX:120;*GP*;*RO*;*HD*
;ACW,AT:0,RAD:20;*GP*;*RO*;*HD*
;LA,EX:145,EY:5,AT:0;*GP*;*RO*;*HD*
;LA,EX:5,EY:5;*GP**RO*;*HD*

;#End contour definition end — Don't change!;*GP*;*RO*;*HD*
E_LAB_E_AK1:
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5.Programming TURNING

In this section, you will learn the programming of
the SINUMERIK 828D / 840D sl controllers based
on two simple turned parts.

As in the milling section, the following also applies
here: The sample programs are intended as an
introduction to give you an initial overview of the
programming possibilities of the control.

When you have practice, you can optimize the
programs later to reflect your own ideas.

With the second shaft, you will get to know the
SINUMERIK contour calculator and functions for
complete machining.

5.1 "Shaft" workpiece

You will learn how to go from the drawing to the finished NC program with complete keystroke by
keystroke instructions based on the "shaft" workpiece (blank @80, length 101). The following topics will be

covered
e Local subprogram technique
for the contour description
- - P66
M @60 ) .
i | @50 e Tool call, cutting speed, basic
DINZé-B 240 functions
/ M30
1+x e Face turning with GO/ G1
280 St 20
‘ +2 «  Contour call CYCLE62
ﬁ?@'—\
x50 e Stock removal cycle
CYCLE962
%.— 1 (*’e& against contour
& 1x45° Roughing and finishing
243, e Thread undercut cycle
-77 -70-64 -56 -44  -30 20 CYCLE940
100
Y 5:1 1x45° e Thread cycle CYCLE99
— roovin le CYCLE
N, A /_ra e Grooving cycle CYCLE930
i
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5.1.1 Creating the workpiece and part program

Keys / Inputs

Screen / Drawing

Explanation

o2,
SIEMENS e

[HC/ LIKS/5CE_TURNING_DI/ EXAMPLE3_SCE

Positon [mmm] TEs

- X 752.000 T ROUGHNG_TEd & R0.060

230900

EPI 443'0922“ 0LE %55.000
SP3 8.000° F 8,008

0.000 mm/min 98%
51 -¢
Master 0
S3 -

Tool name
T D1t
‘Spindle s1 rpm
Spindle M function

Other M function

Uork offset

Initial status:

Any operating area (here,
"Machine") and operating
mode ("JOG")

MENU
SELECT

SIEMENS
JHC/ LIKS/SCE_TURNING_DIN/ EXAMPLE3_SCE
Reset.

Uork Position [mm] s
- X 752.000 T ROUGHING_TS0 A
2 443000 A
sP1 0.089°
P8 8.808° E o
0000 mm/min
51 -¢
Master 8
® n
S3 -o
0
TSM
Tool name
y D18t
Spindie. st =
Spindlie M function
Other M function
Uork offset

Switch to the main menu.

. w2 ® ‘ o ‘ N
N e | | Powem | Do |y
Switch to the "Program
= R MR Manager" operating area
o o o e using the softkey.
2 443.000 1@
= i B There are various directory
S and file types.
= 7 2
s The "Workpieces" (WPD)
L wa directory type is a directory
e into which all relevant data of
e a machining task (part
programs, subprograms,
. w2l e |~ |~ etc.) can be stored.
OO e | | P | e | e

This allows all files to be
clearly organized.
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Create a new workpiece

SIEMENS ";2’" ﬁ" . . .
New B — Lo T e directory for the longitudinal

i Wi e guide "EXAMPLE1_SCE".

Lot e i et
Note that each name can be
used only once. (You
therefore may have to select
a different name.)

You apply text and numeric entries on the control keyboard with the yellow

Y <Input> key or on the PC with <Enter>.
INFUT

v
0K

SIEMENS.

& EiPart programs DIR 01/25/16  3:34:18 PH
@ EISubprograms 01/25/16_ 3:34:18 PM
o

Hame EXAMPLE!_SCE

Select the "NEW" softkey
and the "Directory" softkey.
In the following dialog
window, enter the desired
directory name
"EXAMPLE1_SCE" and
except the name with “OK”.

programGUIDE
G code

v
0K

SIEMENS

Kame Tope  Length Date Time:
= CaPart programs DR 01/25/16 33416 PM
= ESubprograms DR B1/25/16  3:34:16PH
b 39250 PM

Towe
Harme EXAMPLE1_SCE

Main program MPF

programGUIDE

In the communication
between operator and
control, the suggestion
follows for program creation
in "programGUIDE G-CODE"
with the same name as the
directory. This suggestion is
“OK” and you therefore
accept it.

siewens i %
NC/UKS/ EXAMPLE1_SCE/EXAMPLE1_SCE

This takes you to the editor
for the programGUIDE
programming.
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5.1.2

Beginning of turning program

G18 G40 G64 G71 G90

G54

These are basic functions and are explained in
more detail in the overview below. Often these
functions are valid for an entire program. For the
sake of safety, however, it is recommended to
execute these functions at every tool change.

LIMS = 3000

Speed limitation for G96
e.g. capped at 3000 rpm

Explanation of the functions

Functions of the same group

G18 — Plane selection ZX plane (turning)

G17 — Plane selection XY plane (milling)
G19 — Plane selection YZ plane (cylinder surface)

G40 — Cutter radius compensation deselection

G41 — Cutter radius compensation ON in
machining direction LEFT of the contour in the
machining direction

G42 — Cutter radius compensation ON in
machining direction RIGHT of the contour in the
machining direction

G64 — Round contour

The destination of a traversing block is not
approached exactly. Instead, there is a small
rounding to the subsequent traversing path.

G60 — Exact stop

The destination is approached exactly. All axis
drives are braked to a standstill for this.

G71 — Millimeter dimension unit

G70 - Inch dimension unit

G90 — Absolute dimensions

G91 - Incremental dimensions

G54 — Activation of the first adjustable work offset

G55, G56, G57 — Other work offsets
G53 — Cancellation of all work offsets (acts block-
wise)

G500 — Deactivation of all work offsets
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The beginning of the program also includes the option of defining the blank for the simulation.

Five different blank shapes are possible, irrespective of which technology (milling or turning) is selected:

Cylinder, Pipe, Block centered, Block and N corner.

The blank is programmed using the horizontal softkey "Various" = ous

SIEMENS

NC/UKS/EXAMPLE1_SCE/EXAMPLE1_SCE

and the vertical softkey

Blank

The tool is called using the

SIEMENS
HC/LIKS/5CE_TURNING_DIN/EXAMPLE1_SCE
618 640 671 GSAY

1

LINS=35001

1

1
1

1

Example by Turning made easy with G-Code programGUIDEY

Example 1 Taper shafty
 created vith Sinutrain OPERATE V4.7%

1

6O X250 2250 DOy
T="ROUGHING_T80 A"§
696 5180 Fo.2 M4y

;Plandrehen | Face turni
Go x82 20§

1 X-1.69

6 221

G X829

1

Laengsabspanen | Longitudial cutting]

CYCLE62("AK1", 1,,)1

tool from the tool list dialog window.

S = oo [ T [0 Gt R e |
= . Select
=/, Edit tool . )
softkeys followed by selection of the desired

Loc. Type Tool name ST D LengthX Length2 Radius =
1 [ ROUGHING_T88 A 1 1 55000 39.000  0.800

2 = DRILL_32 11 0.000  185.000  32.000

3 M FINISHING_T35A 1 1 124088 57.080 0.480

4 |1 ROUGHING_T80 1 1 1 -9.008 122000  0.800

5 T PLUNGE_CUTTER_3 A 1 1 85000 44.000  0.200

(] L PLUNGE_CUTTER_31 1 1 -12.008 135.000 0.180

7 ' FINISHING_T351 1 1 -12.000 122.008  0.400 H
8  [3 THREADING_1.5 1 1 108.000 0.000 0.050

9 §= CUTTER_8 11 0.080 38000  8.000

10 <= DRILL_S 11 0.000 185000  5.000

11 & BUTTON_TOOL_8 1 1 88068 38.080 2.080

12 B, FINISHING_T35_R 1 1 124000 23000  0.400

13 =1 PLUNGE_CUTTER_3P 1 1 86008 54.000  0.100

14 T PLUNGE CUTTER 4P 1 1 95088 55.000 0.260

15

16

17

18 [+

The face turning operation is programmed in GO and G1 blocks.
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5.1.3 Contour turning with the contour calculator

Working with the contour calculator
- Enter a name for the contour
L to be created.
Please enter the new name
Contour
AK1|
New
contour
+ o BN e | B Enter the starting point for
® Y s the contour with X30 Z0 and
Y x L a chamfer-type transition at
Accept 1 o E the contour start with size 2
and direction * .
£, &t | ong |
Horizontal line to Z-20 mm
—e
it Note: You make the thread
v undercut DIN 76-B required
Accept here later in the program with
a standard turning cycle.
+ Vertical line to X 40 mm and
+ a rounding with radius R 2.5
mm.
\'4
Accept
2 oriling g Pl (5 riling | X
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Rlﬁ NI:MPLELSEE.‘EKNHI‘LEL%E w‘ ikﬁ InC“ned Ilne Wlth known X
W 2 and Z end position
Transition to next element X 50 mm
v s i Z -30 mm.
Accept
——p Horizontal line to Z-44 mm
and a rounding with radius R
2.5 mm.
v
Accept
+ Vertical line to X 60 mm and
+ a chamfer with a width of 1
:j“‘““"‘c“n:i:‘“‘“""‘ mm.
v
Accept
o oning |7 Th
SIEMENS ug':'m }m}g . . _
‘_._’ NC/UKS/EXAMPLE1_SCE/EXAMPLE1_SCE Horlzontal Ilne to Z 70 mm
and a rounding with radius R
Faton e 1 mm.
R 1000
v
Accept
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SIEMENS L ﬂ : H
I NC/UKS/EXAMPLE1_SCE/EXAMPLE1_SCE Straight line X Vertlcalllne to X 66 mm and
+ = N e a rounding with radius R 1
Tarsan o et e mm.
v
Accept
—e—p Horizontal line to Z-75 mm
and a rounding with radius R
1 mm.
v
Accept
siemens e Y ; F
r NC/UKS/EXAMPLE1_SCE/EXAMPLE1_SCE Vertlcal Ilne to X 80 mm and
+ 2 a chamfer with a width of 2
Transition :;nzx't element mm.
FS
v
Accept
o oning |7 Th
SIEMENS N&M }mxl; . N
. NC/UKS/EXAMPLE1_SCE/EXAMPLE1_SCE “ In thls text bOX, you glve the
e g previously programmed
v chamfer its left pointing
Accept direction .
o oing |7 Ty
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v SIEMENS s o
NC/LIKS/EXAMPLE1_SCE/EXAMPLE1_SOE
o %e X 0,
Accept . a 90000 °
a: 270.000 °

Transition to next element
Cham

FS 1800

Use the "Accept" softkey to
apply the created contour to
the program.

©

The contour created with the contour calculator is placed after the end of program M30 where it does not

affect the program.

It can be edited at any time once you are in the contour description area by selecting the arrow

pointing right . at the right edge of the editor.
ateietieietdeletleieteiettetetieieteieteietaietstaieitietaeieteietaieiets i

; AUSSEN-Kontur | OUTSIDE-Contoury
E_LAB_A_AK1: ;#SM1 2:229

G18 G90 DIAM9Y; *GP*Y

GO 20 X26 ; *GP*|

G1 X30 CHR=2 ; *GP*q

2-20 ; *GP*Y

X40 RND=2.5 ; *GP*|

Program excerpt:

M30

;Local subprograms

;OUTER contour

E_LAB_A AK1: ;#SM Z:6

;#7__DIgK contour definition begin — Don't change!;*GP*;*RO*;*HD*
G18 G90 DIAM90;*GP*

GO0 Z0 X28 ;*GP*
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Contour turning with stock removal cycle against contour (CYCLE952) ROUGHING
y Cont. Select the contour
turn. o . Contour name name variant in the
first text box. Enter
Contour D the name for the
contour to be
machined.
Contour |
call
v
Accept
w cont' N(.(HPlEI_SI}h'B\'ﬂHF‘L[I_"(.( l-.ci remoual - Softkey "Co nt.
turn. R comprow el turn.”
Stock Softkey "Stock
removal i removal”
v Accept the inputs
Accept as shown on the
_____ left.
3’2 Cont. SIEMENS b For detailed
turn. NC/UKS/EXAMPLE1_SCE/EXAMPLE1_SCE Stock removal P information, you
Stock removal - CYCLE952 - input comlete 4] Input Complete topic ’ .
T —— EENSGRERNLRT can use the online
Stock PRG N o o g T Trool name hE|p at any time.
el o be g N SC 1.000 prelll e .
AP Retaction piane = F oot mmvres | Il':1.whininu La To do this, press
(q::i\u';u!::“maéhlnlw the "Help" button
longitudinal, inner) Keyword
« 5C Safety clearance mm  S/UQ  Spindle speed or constant  m/min Longitudinal index
E " utting rate Outside —
Accept el ﬂm?""‘m D 2500 [t @
Vs X 9,500 m L
Ho uz 0.100
CONR Name to save the DI ! 0.008
Rl e S R
ol 2 0888 inc
Parameter Description Unit Relief cuts No
Hachining * ¥ (roughing)
r <V VY (fishing) Limit Ho m
+ V+¥ ¥V (complete machining)
|| I‘!::Il{lim *Face U = From inside to outside T
jirsation = Longitudinal @« From outside to inside *
BT « From rear side to end face —
The machining direction depends on the stack remoual
e © dwa?:r:"at»d choice of tool. m
«Rear ¥

Program excerpt:

;Contour turning
CYCLE62("AK1",1,,)

CYCLE952("SCHRUPPEN_AK1",,",2101311,0.3,0,0,2.5,0.1,0.1,0.5,0.1,0.1,0,1,0,0,,,,,2,2,,,0,1,,

0,12,1100010,1,0,0.1)
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Cont.
turn.

SIEMENS
NC/UKS/EXAMPLE1_SCE/EXAMPLE2_SCE

Stock
removal

Accept

i o [30 T (g2 G

Stock removal

Input Complet
PRG SCHLICHTEN_AK1
N

Residual mat.
SC 1.000

F 0.200
Machining

Longitudinal
Outside

Relief cuts
Limit

Contour turning with stock removal cycle agalnst contour (CYCLE952) FINISHING |

Once you have
approached the
tool change
position in the
finishing tool has
been brought to
working position,
the finishing of the
outer contour
follows. A contour
call is NOT
necessary
because the
current call is still
valid.

Program excerpt:

T="FINISHING_T35 A"
G96 S200 F0.2 M4
;Contour turning Finishing

CYCLE952("SCHLICHTEN_AK1",,"™,2101321,0.2,0,0,2.5,0.1,0.1,0.5,0.1,0.1,0,1,0,0,,,,,2,2,,,0,1,

,0,12,1100010,1,0,0.1)

5.1.4 Thread undercut DIN 76-B

Thread undercut DIN 76-B

Turn-
ing

SIEMENS
NC/UKS/EXAMPLE1_SCE/EXAMPLE1_SCE

Undercut }

Undercut
thrd DIN

v

Accept

&= oriting R T'f,:g" g ot ST biling

=, e

JPERATE

Undercut thread (DIN76)

SC
F

Machining

Pos.

SR A T

Form

1.600
8.120

THTTT

Longitudinal
Short
35 mm/rev
30.000
-20.000
36.000 °
2.800 inc
1.608
8.400
8.108

"

4

nclhn-

§

U

ARLE

Joe

Undercut
thrd DIN

o]

Select the contour
name variant in the
first text box. Enter
the name for the
contour to be
machined.

DIN74-B

M30

- @0

-20 0

Program excerpt:
;Thread undercut DIN 76-B

CYCLE940(30,-20,"8",1,1,0.12,13,,,,,30,2,1,0.1,0.4,0.1,18,,,2,1100)

GO0 X250 2250 DO
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5.1.5 Thread turning nominal diameter M30

Thread turning M30

=l it

= Driling £

Program excerpt:
T="THREADING_3.5"

;Comment: Tool in overhead position clamped behind the turning center!!!

G95 S800 M3
CYCLE99(0,30,-

Ty‘m— SIEMENS PERATE ) m
ing NC/WKS/EXAMPLE1_SCE/EXAMPLE1_SCE Thread longitudinal
Input Complete
Table None
M30 P 3500 mm/rev
Thread } ] 0.000 m
Machining KAk
Degressive
+X External thread
i 20 X8 30.000 Thread
7 28 0.000 long.
Thread " 2 16,008 abs
long. L 4500
-20 LR .00
H1 2.147
20000 ° ¢
8
« 0.840
1
Accept 2,00

SRR

>
= d

Turn- Cont.
ing turn.

=2 riing | 2 Ve

i

You can find the
thread longitudinal
cycle in the standard
turning cycles. The
function

"Table: None" means
that you defined the
thread using its pitch
P.

The correct thread
depth H1 is
calculated
automatically based
on this.

Refer to the online
help for more details.

16,,4.5,0,2.14704,0.04,29,0,8,1,3.5,1300203,4,2,0.398193,0.5,0,0,1,0,0.510053,1,,,,102,0)
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5.1.6 Multiple grooving

Multiple grooving

rJ Turn- | SIEMENS

Groove }

v

Accept

ing NC/UKS/EXAMPLE1_SCE/EXAMPLE1_SCE Groove 2

A\l

\\\\

(SPTI  orning | F T (R Sont R g | ] et

T 0% You can find the
Groove cycle in the
standard turning
cycles. Choose
variant 2 with

NII@I%I

&
=
iy

transition elements.

@60

[ CO—1

1x45°
Program excerpt: 4
T="PLUNGE_CUTTER_3 A" S
G96 S120 F0.12 M4

:Groove 4 wide

CYCLE930(60,-64,4,4,3,,0,0,0,1,0,0,1,0.2,3,1,10130,,2,8,0.12,1,0.2,0.2,2,1001110)
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5.1.7 Simulating the turning program

Simu- SIEMENS
NC/UKS/EXAMPLE1_SCE/EXAMPLE1_SCE

3 lation

Side
view

[} 1 2

T PLUNGE_CUTTER_3 A
apid trav

Simulation of the
machining operations
in the side view with
traversing paths

Red =» Rapid traverse
motions

Green = Feed
motions

G Simu- g SIEMENS
m lation

3D
view

250.000 2

NC/UKS/EXAMPLE1_SCE/EXAMPLE1_SCE

250.000 Y

S1

T PLUNGE_CUTTER_3 A Do
Rapid trav 120% 00:04:01

lation

Simulation of the
machining operations
in the 3D view with
traversing paths

Red = Rapid traverse
motions

Green = Feed
motions
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5.1.8 "Shaft" solution program

G18 G40 G64 G71 G90

G54

LIMS=3500
WORKPIECE(,,,"CYLINDER",0,1,-101,-83,80)

;Example by Turning made easy with G-Code programGUIDE
;Example 1: Taper shaft
;created with SinuTrain OPERATE V4.7

GO0 X250 2250 DO

T="ROUGHING_T80 A"

G96 S180 F0.2 M4

;Face turning

GO0 X82 z0

G1X-1.6

G0 z2

GO X82

;Contour turning ROUGHING

CYCLE62("AK1",1,,)
CYCLE952("SCHRUPPEN_AK1",,",2101311,0.3,0,0,2.5,0.1,0.1,0.5,0.1,0.1,0,1,0,0,,,,,2,2,,,0,1,,
0,12,1100010,1,0,0.1)

GO0 X250 2250 DO

T="FINISHING_T35 A"

G96 S180 F0.2 M4

;Contour turning Finishing
CYCLE952("SCHLICHTEN_AK1",,",2101321,0.2,0,0,2.5,0.1,0.1,0.5,0.1,0.1,0,1,0,0,,,,,2,2,,,0,1,
,0,12,1100010,1,0,0.1)

;Thread undercut DIN 76-B

CYCLE940(30,-20,"B",1,1,0.12,13,,,,,30,2,1,0.1,0.4,0.1,18,,,2,1100)

GO0 X250 2250 DO

T="THREADING_3.5" }
;Comment: Tool in overhead position clamped behind the turning center!!! 2
G95 S800 M3 ‘
CYCLE99(0,30,-

16,,4.5,0,2.14704,0.04,29,0,8,1,3.5,1300203,4,2,0.398193,0.5,0,0,1,0,0.510053,1,,,,102,0)
G0 X250 72250 DO

T="PLUNGE_CUTTER_3 A"

G96 S120 F0.12 M4

:Groove 4 wide
CYCLE930(60,-64,4,4,3,,0,0,0,1,0,0,1,0.2,3,1,10130,,2,8,0.12,1,0.2,0.2,2,1001110)

G0 X250 7250 DO

M30
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;Local subprograms

:OUTER contour

E LAB A AK1l: ;#SM Z:6

;#7__DIgK contour definition begin - Don't change!;*GP*;*RO*;*HD*
G18 G90 DIAM90;*GP*

GO0 Z0 X28 ;*GP*

G1 X30 CHR=1 ;*GP*

Z-20 *GP*

X40 RND=2.5 ;*GP*

Z-30 X50 ;*GP*

Z-44 RND=2.5 ;*GP*

X60 CHR=1 ;*GP*

Z-70 RND=1 ;*GP*

X66 RND=1 ;*GP*

Z-75 RND=1 ;*GP*

X80 CHR=2 ;*GP*

Z-77 ;*GP*
;CON,V64,2,0.0000,10,10,MST:3,2,AX:Z,X,K,|, TRANS:0;*GP*;*RO*;*HD*
:S,EX:0,EY:30,ASE:90;*GP*;*RO*;*HD*
;F,LFASE:1;*GP*;*RO*;*HD*
;LL,EX:-20;*GP*;*RO*;*HD*
:LU,EY:40;*GP*;*RO*;*HD*
:R,RROUND:2.5;*GP*;*RO*;*HD*
;LA,EX:-30,EY:50;*GP*,*RO*;*HD*
:LL,EX:-44;*GP*;*RO*;*HD*
:R,RROUND:2.5;*GP*;*RO*;*HD*
:.LU,EY:60;*GP*;*RO*;*HD*
;F,LFASE:1;*GP*;*RO*;*HD*
;LL,EX:-70;*GP*;*RO*;*HD*
;R,RROUND:1;*GP*;*RO*;*HD*
;LU,EY:66;*GP*;*RO*;*HD*
:R,RROUND:1;*GP*;*RO*;*HD*
;LL,EX:-75;*GP*;*RO*;*HD*
;R,RROUND:1;*GP*;*RO*;*HD*
;LU,EY:80;*GP*;*RO*;*HD*
:F,LFASE:2,ASE:180;*GP*;*RO*;*HD*
;#End contour definition end - Don't change!;*GP*;*RO*;*HD*
E LAB E AK1:
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5.2 "Complete" workpiece

Besides a repetition of the "classic" turning machining previously described for the "Shaft" example, you
will learn other elementary and useful aspects of the controller based on the "Complete" workpiece (blank
290, length 101):

-80 -75 -35 -14 0
T .
o
'S
-|—1 @60
)
@48
@30
4x@D5
@16
+X
p'S

100

T.;quo
+1

CYCLE952 in combination
roughing only;

Residual material
machining

and finishing

Centric drilling on the
turning machine

Off-center machining of
the front face with the
TRANSMIT function (with
driven tools) CYCLES82

Hole circle cycle HOLES?2

The creation of a workpiece directory (WPD) and a program file MPF (Main Program File) is not
described here.

If you need to look these up, see section 4.1.1

5.2.1 Creating the external subprogram

For machining the "Compete" workpiece, you want to use the option of providing the tool change point in
an external subprogram in the "Subprograms" directory globally for all programs in which you want to use
the subprogram.

The program will be named WWP.

It is necessary for this subprogram that the tool is placed at a free position outside the workpiece.

Creating the external subprogram WWP

&

MENU
SELECT

Program
manager

sssssss T RIE
Hame Twe Length Date Time \
= £ Part programs DIR $1/25/16  3:34:18 PM Directory

# B Uorkpieces

0725/
03/02/17  12:4455 PM

Subpragram SPF

Open the "Program Manager"

using "Menu Select", select the

"Subprograms” directory and

create a new file named
"WWP" with the "NEW"
softkey.

wwwwwww

G18 G40 671 GOBY
arm.: Die Uertever

omment: Supply of values is made
G0 X=R1 2=R2 DAY
Ty

The file contains basic
program functions and the
travel to the tool change
position with R parameters.
Subprogram end M17.
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Travel to tool change point

You want to use the "WWP" subprogram to achieve a variable approach of the tool change position
relative to the workpiece zero without active cutting-edge data DO.

In general:

The swiveling of the turret must always be performed at a collision-free point in the working area of the
turning machine.

For this, the tool carrier is usually withdrawn far into the positive area of the work area.

Programming example 1: Explanation:

N50 GO X350 2250 ;Approach of the tool change point with active cutting-edge data
N60

N70 T1 D1 ;Roughing tool ;Swiveling of the turret to T1, tool call. Data

N8O ......

e 8 & @

FPos. X

The tool carrier approaches different positions in X and Z depending on the active tool length.
The tool tip is always positioned.
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In order to approach a tool change point independent of the tool lengths, the following conditions must
be programmed.

Deactivating the tool lengths in X and Z Code DO

D word explanation: The D word is used to activate the cutting edge data that is stored in the tool list for
the respective cutting-edge in the controller for the active tool.

Programming example 2: Explanation:

N10 G18 G54 G...

N20 GO X350 Z250D0 Approach of the tool change point in the WCS relative to the
tool carrier reference point without active tool data

N30 T1 ;Roughing tool Swiveling of the turret to T1 in working position

N40 D1 Call of the tool data for T1 with D word D1 for cutting edge 1
DO Deactivation of the tool dimensions

D1 to D9 Activation of the tool dimensions after the tool change

Faos, X

Pos. Z

Nevertheless, be sure to always call the required tool cutting edge again after each tool change.

Program example:
G18 G40 G71 G90
GO0 X=R1 Z=R2 DO
M17
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The basic program starting information and the face turning are already programmed. See current
program excerpt.

Current program excerpt:

G18 G40 G64 G71 G90

G54

LIMS=3500
WORKPIECE(,,,"CYLINDER",0,1,-101,-92,90)

;Example by Turning made easy with G-Code programGUIDE
;Example 2 : Guide shaft
;created with SinuTrain OPERATE V4.7

R1=250 ;WWP-Position X
R2=250 ;WWP-Position Z

WWP
T="ROUGHING_T80 A"
G96 S180 F0.2 M4
;Face turning

G0 X92 70

G1 X-1.6

G0 z2

G0 X92

M30

5.2.2 Contour turning with the contour calculator

Working with the contour calculator

y Cont Enter a name for the contour
Ll to be created.
Please enter the new name
Contour Al
New
contour
p— o o i i
-$— NC/UKS/EXAMPLE1_SCE/EXAMPLE2_SCE :' Enter the StarFIng polnt for
m the contour with X48 Z0 and
X 48.000 abs _ ..
v x A o a chamfer-type transition at
Accept 1 b o . the contour start with size 3
— and direction * .
|
]
- |
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‘_._’ NI:MPLELME.‘EKNHPLEL%E Straight line 2 Horlzontal Ilne Wlth pOSItlon
= G not defined by end point at
" st g erer a1 =180° and a rounding of
‘ R 4.000
\"4 3 mm.
Accept
[.\ NI:MFLELME.“EKNHPLELME After enterlng the fOIIOWIng
K : contour data 180 K-35, there
o T is a selection for the length of
" g the straight line. Select the
1 . . .
e short variant using "Dialog
Cham " . .
BT select” and then apply it with
"Dialog accept".
[.X NIZJURNIHG,D\WLKHI‘\FLELSLE Eme . _ After enterlng the end
- T, diameter X 60 mm, another
= o hm solution variant arises.
@ e In this case, it is the shorter
[ 229 ° .
N, variant that must be selected.
108 & m':.m
A4 The rounding with radius R 4
Accept mm is also entered.
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‘_'—’ NI:_-r‘\PLELME.‘E‘MHPLEL%E Straight line 2 “gﬂ i‘x'; Horlzontal Ilne Wlth a'n end
*R G position in Z direction of Z-75
g L and a rounding with radius R
v " 6 mm.
Accept "
L Now program an inclined
L straight line with the end
position X90 Z-80 and a
v F transition radius at the
Accept contour end with R 4 mm.
END e et e EL e In this text box, you give the
’ A previously programmed
v I chamfer its left pointing
R i :
Accept . direction ®%.
S e [0 o |0 PO e [ 3 [0
« NI:,-MPLE!_ME.“‘EKN‘IPLEE_ME W' i}g Use the "Accept" Softkey to
fAccept R apply the created contour to

the program.
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The contour created with the contour calculator is placed after the end of program M30 where it does not
affect the program.

It can be edited at any time once you are in the contour description area by selecting the arrow
pointing right . at the right edge of the editor.

: lokale Unterprogramme | local subprograms{

: Aussen-Kontur | Outside-Contourf

E_LAB A AKL: ;#S5M 226y
G18 G90 DIAM9G, “GP*q

GO 20 X42 ; *GP*Y

G1 X48 CHR=3 ; “GP*q

2-18.477 RND=4 ; “GP*Y

Program excerpt:
M30

;Local subprograms

:Outer contour

E_LAB_A AK1: #SM Z:3

;#7__DIgK contour definition begin - Don't change!;*GP*;*RO*;*HD*
G18 G90 DIAM90;*GP*

GO0 Z0 X42 *GP*

G1 X48 CHR=3 ;*GP*
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Contour turning with stock removal cycle against the contour (CYCLE952)

ROUGHING
Cont. Select the contour
turn. R Contour name name variant in the
first text box. Enter
Contour p the name for the
contour to be
machined.
Contour
call
\V4
Accept
L Cont. SIEMENS Softkey "Cont.
‘- turn. NC/UKS/EXAMPLE1_SCE/EXAMPLE2_SCE Stock removal "
4 UKS) _SCE/ = turn.
Input Compl
PRG SCHRUPPEN_AK1
Residual mat.
Stock CONR RESTHMAT_AK1 Softkey "Stock
e P 0 removal"
Machining
V Log?rr;.lgmal
nccept 2.560 |t
8.500
2
Relief cuts
Limit
Residual material
"Yes" because you
want to work with
out relief cut
machining.
[F:]  Simu- This is now the
3 lation version after
roughing machining
without relief cut.

Current program excerpt:

;Longitudinal stock removal against contour WITHOUT relief cut
CYCLE62("AK1",1,,)
CYCLE952("SCHRUPPEN_AK1","RESTMAT_AK1",2101311,0.3,0,0,2.5,0.1,0.1,0.5,0.1,0.1,0,1

,0,0,,,,,2,2,,,0,1,,0,12,1110010,1,0,0.1)

WWP
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Contour turning with stock removal cycle against the contour (CYCLE952)

residual material

wwwww

»
250008 st

I ]
B TFNISHING_T35 A
Rapid trav

Ll NP P [l R

Cont. SIEMENS Now let us continue
turn. NC/LIKS/EXAMPLE1_SCE/EXAMPLE2_SCE Cut residual material i ini
with the machmmg
CON RESTMAT_AK1 of the residual
Cut resid b terial
ok 5 o ma er!a . .
Foo 0150 For this, you first
Machining o .. .
Lonsitudial load the finishing
v e tool.
nccept 0.588
0.188
DI 0.080
Relief cuts
FR 8.100
Limit
Adaptation of the
G96 S200 M4 cutting data for
finishing.
Cont. SIEMENS W|th the finiShing,
turn. NC/UKS/EXAMPLE1_SCE/EXAMPLE2_SCE ‘ removal — you Com plete the
PRG SCHLICHTEN_AK1 machining of the
= Residual mat. H
Stock - o outer contour.
removal F 0208
Machining
- -
ccept
Relief cuts
Limit
SR < ning (! T [0 Cont ) ea g | 2 Vart L
Simu- | e e L D) | Current version
lation with relief cut and

finishing machining
including traversing
path display
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Current program excerpt:

T="FINISHING_T35 A"

G96 S180 F0.2 M4

;Residual material machining (relief cut)
CYCLE952("RESTMAT","RESTMAT_AK1",",1101311,0.15,0.1,0,1,0.1,0.1,0.5,0.1,0.1,0,1,0,,,,,,
2,2,,0,1,,0,112,1100010,1,0)

G96 S200 F0.2 M4

:Finish outer contour
CYCLE952("SCHLICHTEN_AK1",,",1101321,0.2,0,0,2.5,0.1,0.1,0.5,0.1,0.1,0,1,0,0,,,,,2,2,,,0,1,
,0,12,1100010,1,0,0.1)

WWP

5.2.3 Centric drilling

Centric drilling with solid drill

T="SOLIDDRILL_D16" After turning, the 16mm through-hole will now be machined with a
;Centric drilling solid drill.

G95 S1200 M3 M8 ) . . )
During drilling, constant speed (G95) and feed in mm/revolution are
used.

Unlike for turning machining, the spindle rotates

in the clockwise direction (M3).

GO0 X0 z2 The workpiece is approached in a rapid traverse. Ensure later when
executing the program that a collision with the tailstock cannot occur.
G1 Z-102 FO.1 During the feed, the 100 mm long workpiece is drilled through in one
pass (with 2 mm allowance).
GO0 Z2 Position solid drill back to 2 mm in front of workpiece in rapid
traverse.
WWP Return to the tool change point with the created subprogram.
i [lind i Current status of the
ation HC/UKS/EXAMPLE1_SCE/EXAMPLE2_SCE ..
: machining steps.
Further
Views
Half cut
view

o L - [ S S i — — —
250.000 2 250.600 Y 51 B T SOLIDDRILL_D16
Rapid trav

|3 [
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5.2.4 Face machining with TRANSMIT

Increasingly, turning machines also allow execution of milling and drilling machining operations on the

front face and peripheral surface with powered tools.

Your SINUMERIK controller supports these machining operations on machines of this type.

The programming for a drilling pattern on the front face is presented here as an example.

P

Drilling on subcircle D30

machines.

language word SETMS(X)
(X = spindle number).

e.g. SETMS(1).

T="DRILL_5" Tool call of powered drill;
The tool call is the same as for a static tool.
SETMS(3) The spindle that is now to be turned is located on the turret and

configured as spindle 3 in SinuTrain for standard SIEMENS

For this reason, this spindle must be activated with the extended

This means you may have to make an adaptation if you want to apply
the example to your machining,

G95 S2200 FO.1 M3 M8

This line triggers a constant speed of 2200 rpm and a feed of 0.1
mm/revolution and clockwise spindle rotation.

;Drilling pattern face-end
hole circle D30 4xD5

Comment line for better readability of the program.

+ 7 Cont
ing 2 turn,

o7 Tun-

= o p— T ) v Vari-
=, Edit E Drilling = IH PMilling | = gus

TRANSMIT This function (Transform Milling Into Turning) is used to transform the
axes for milling and drilling on the front face.
The following traversing motions can occur in the usual Cartesian
coordinate system of milling (X, Y).
The controller converts these program blocks for the real axes
(X, C). The Z axis remains unchanged.
(For peripheral surface machining, the corresponding function is
called TRACYL).
83/03/1 . agpe
L, oriling 0 Inputs in the drilling cycle
A Comsiote PL = Machining plane
= i 1000 RP = Retraction plane
R[;g','r"'i',?g ‘ Postionpattem (MCALL) SC < Safety clearance
2 10308 ne Cycle machining in
e * Diting combination with one or
Drilling T ST more hole patterns

Z0 =>Start position in the
Z direction

Dimension Z1 refers to
the cylindrical part of the
drill hole

Z1 =>» 10 mm incremental
from Z0

DT =» Dwell time in
seconds
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Now let us continue with the positioning of the previously defined "Drilling" machining.

The various input options of positions can be found under the "Drilling" softkey, "Positions" softkey.
Positioning options are:

Cartesian and polar single positions

Linear hole patterns - LINE

hicfetninfe s Linear hole patterns — GRID

Linear hole patterns — POSITION FRAME

7{::7‘ Circular hole patterns — FULL CIRCLE
D) .
bttt Circular hole patterns — SEMICIRCLE
[ Hide
i | You can also HIDE positions of hole pattern arrangements.
é Dri“ing NC/UKS/EXAMPLE1_SCE/EXAMPLE2_SCE - ZerIgic)te?]?rrlgztor:]eta;lleﬁﬁfrﬁgy
main menu.
Positions
We now continue with the
Full circle position input
for the "Circular hole
pattern” in the "Positions"
submenu command on
the vertical softkey bar.
LAB = Label name
PL = Machining plane
Variant selection
X0 =>» X position
YO = Y position
___ —— S — | - a0 => Start angle
oo PRI PRl R R L R = Subcircle radius
N =>» Number of drill holes
equal to division factor for
angle increment
calculation
Positioning shape
between the drill holes
MCALL Deselection of the modal cycle call from the machining cycle
TRAFOOF The TRANSMIT transformation function is deactivated again.
SETMS(1) Once you have activated the spindle on the turret, the main spindle
(turning spindle) is to be switched back to.
This spindle is configured as spindle 1 in SinuTrain for standard
SIEMENS machines.
For this reason, this spindle must be activated with the extended
language word SETMS(X)
(X = spindle number).
This means you may have to make an adaptation if you want to apply
the example to your machining,
e.g. SETMS(4).
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Current program excerpt:

T="DRILL_5"

SETMS(3)

G95 S2200 F0.1 M3

TRANSMIT

MCALL CYCLES2(10,0,1,,10,0.2,10,1,11)
LKD32: HOLES2(0,0,16,0,30,4,1000,0,,,1)
MCALL

TRAFOOF

SETMS(1)

WWP

M30

5.2.5 Simulating the turning program

Simu- SIEMENS Simulation of the
> lation NC‘."UILS‘-‘E,‘:CﬂMPLELSC[‘."E)(WIFLELSCE machining Operations
' in the side view with
Further S traversing paths.
Views
Red =» Rapid traverse
Half cut motions
view Green = Feed
motions.

B S S O Y S S S S A A A
Xe 500.000 2 250.080 Y SP1 270.808 T DRILL_S
n3e Rapid trav

=5 Bt [ oig |7 T
Simu- SIEMENS
3 lation NC/LIKS/EXAMPLE1_SCE/EXAMPLE2_SCE

3D view in the Cut
display.

3D
view

Details

Cut b

500.000 2 250.000 Y SP1 270.000 T DRILL_5 Do
120% 00:11:44

m Simu- N

> lation
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5.2.6 "Complete" solution program

G18 G40 G71 G90

G54

LIMS=3500
WORKPIECE(,,,"CYLINDER",0,1,-101,-92,90)

;Example by Turning made easy with G-Code programGUIDE
;Example 2 : Guide shaft
;created with SinuTrain OPERATE V4.7

R1=250 :WWP-Position X
R2=250 ;WWP-Position Z

WWP
T="ROUGHING_T80 A"
G96 S180 F0.2 M4
;Face turning

G0 X92 70

G1 X-1.6

G0 Z2

GO0 X92

;Longitudinal stock removal against contour WITHOUT relief cut

CYCLE62("AK1",1,))

CYCLE952("SCHRUPPEN_AK1",,"RESTMAT_AK1",2101311,0.3,0,0,2.5,0.1,0.1,0.5,0.1,0.1,0,1

,0,0,,,,,2,2,,,0,1,,0,12,1110010,1,0,0.1)
WWP

T="FINISHING_T35 A"

G96 S180 F0.2 M4

;Residual material machining (relief cut)

CYCLE952("RESTMAT","RESTMAT_AK1",",1101311,0.15,0.1,0,1,0.1,0.1,0.5,0.1,0.1,0,1,0,,,,,,

2121!1011110111211100010,1,0)
G96 S200 F0.2 M4
:Finish outer contour

CYCLE952("SCHLICHTEN_AK1",,",1101321,0.2,0,0,2.5,0.1,0.1,0.5,0.1,0.1,0,1,0,0,,,,,2,2,,,0,1,

o

,0,12,1100010,1,0,0.1)
WWP
T="SOLIDDRILL_D16"
G95 S1200 M3 M8

GO0 X0 Z2

G1 z-102 FO.1

GO0 22

WWP
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T="DRILL_5"

SETMS(3)

G95 S2200 F0.1 M3 Z
;Drilling pattern face-end hole circle D30 4xD5 2
TRANSMIT

MCALL CYCLES82(10,0,1,,10,0.2,10,1,11)

LKD32: HOLESZ2(0,0,16,0,30,4,1000,0,,,1)

MCALL

TRAFOOF

SETMS(1)

G97 S500

WWP

M30

;Local subprograms

;Outer contour

E_LAB_A AK1: ;#SM Z:3

;#7__DIgK contour definition begin - Don't change!;*GP*;*RO*;*HD*
G18 G90 DIAM90;*GP*

GO0 Z0 X42 *GP*

G1 X48 CHR=3 ;*GP*

Z-18.477 RND=4 ;*GP*

G2 Z-55.712 X60 K=AC(-35) I=AC(80) RND=4 ;*GP*

G1 Z-75 RND=4 ;*GP*

Z-80 X90 RND=4 ;*GP*

Z-82.883 ;*GP*
;CON,V64,2,0.0000,5,5,MST:3,2,AX:Z,X,K,|,TRANS:0;*GP*;*RO*;*HD*
;S,EX:0,EY:48,ASE:90;*GP*;*RO*;*HD*
;F,LFASE:3;*GP*;*RO*;*HD*
;LL,DIA:225/0,ASE:180;*GP*;*RO*;*HD*
;R,RROUND:4;*GP*;*RO*;*HD*
;ACW,DIA:210/0,EY:60,CX:-35,CY:80,RAD:23;*GP*;*RO*;*HD*

'R, RROUND:4;*GP*;*RO*;*HD*

;LL,EX:-75;*GP*;*RO*;*HD*

;R,RROUND:4;*GP*;*RO*;*HD*

:LA,EX:-80,EY:90;*GP*;*RO*;*HD*

'R, RROUND:4,ASE:180;*GP*;*RO*;*HD*

;#End contour definition end - Don't change!;*GP*;*RO*;*HD*
E_LAB_E_AK1:
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6. Tips and key combinations

6.1 Tips for execution

Simult.
record.

To move in at reduced rapid traverse RGO, the percentage of the maximum rapid traverse of the machine,

Due to the fact that the machining plan has not yet been executed with control,
turn the feedrate potentiometer to zero position to ensure that you keep
everything under control from the beginning.

If you also want to see a simulation during the machining, select the "Simult. record."
softkey before starting. Then all traversing paths and their effects are also displayed.

Start the machining and control the speed of the tool motions using the feedrate
potentiometer.

in the second level of the horizontal softkey bar, must be set under Settings,

e.g. 50%.

SIEMENS

NC/WKS/EXAMPLE1_SCE/EXAMPLE2_SCE

Position [mm] TS
- X 111.000 T PLUNGE_CUTTER_3 A RB200
2 111.000 570t 244000

5P1 0.000° X850
SP3 6.600° F 0.080

0.000 mm/min 100%

51 - 21
Master L] 58%
H = 100,
S3 -o 4
(] 5%

h
o 5 100

Settings for automatic mode

Dry run feedrate DRY 50080.888 mm/min

Reduced rapid traverse RG8 50.000 %

Record machining time
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Once the percentage is set, the reduced rapid traverse must also be selected under "Program
control" with the toggle key.

SIEMENS

NC/UKS/EXAMPLE1_SCE/EXAMPLE2_SCE

Position [mm] (TES

- X 111.000 T PLUNGE_CUTTER 3R R0.200
244800
2
8.000° F 0.008
0.608 mm/min
s1 -0
‘II“I.mer (] o
53 -o
i o 0

NC/LIKS/EXAMPLE1_SCE/EXAMPLE2_SCE

G549
LIr5=35001
UDRKPIECE(, , , "CYLINDER", 8, 1, -101, -92, 98)

=1
;Example by turning made easy uith G-Code programGUIDE
;Example 2 : Guide shaft{

;created vith SinuTrain OPERATE V4.71

Display meas. result
SB1: Single block rough

=1
R1=250, WP Position XY |
R2=250. UUP Position 2 @
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Keyboard shortcuts
OPERATE keyboard shortcuts

Control keys:

For screenshots — Storage location:

CTRL I+ P Commissioning (password) — System data —
: Y y HMI data — Logs — Screenshots
CTRL B2 L Language switchover
' . v
CTRL |+ C Copy
: v, y
CTRL |+ X cut
. J
CTRL N \/ Paste
> ’
CTRL ' - Y% Redo (editor functionality)
v )
Undo - max. 5 lines in the editor (editor
unctionality
CTRL |+ Z functionality)
v, 4
CTRL I+ A Select All (editor function)
' A y
Go to start of program
CT RLJ + @ J prog
WINDOW

CTRLJ+ ENDJ

Go to end of program

CTRLJ+ ALT

+SJ

Save complete archive — NCK/PLC/Drives/HMI

J
J

_CTRLJ+ ALT |+ DJ

Backup log files on USB or
CF card

.CTRLJ+ E J

Control energy
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Keyboard shortcuts, continued

CTRLJ+ M J Maximum simulation speed
Search in all screen forms.

CTRL J + F J Wildcards "?" and "*" can be used in search
screen forms. "?" stands for any character, "*"

for any number of any characters.

Miscellaneous:

ShiftJ+ D

INSERT
w

Comment out cycles and direct editing of
programGuide cycles

ShiftJ+ END

Select up to end of block

NEXT
WINDOW J

_ShiftJ+ T

Select up to start of line

ALTJ+ T

WINDOW J

Jump to start of line

.ALTJ+ S

o

Enter Asian characters

Calculator function

Help function

Jump to end of line
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Keyboard shortcuts, continued

Simulation/simultaneous recording:

AJPJVJ4J Move

_ S hiftj + A J/ v J Rotate in 3D display

ﬂ ﬂ Move section

CTRL ]+ A '/ v \ Override +/- (simulation)

' Single block on/off (simulation
CTRL |+ S | 0 ‘ :
Insert key:

It brings you into Edit mode for text boxes or
<%> into Selection mode of combo boxes and toggle
INSERT fields. You can exit this without making any

changes by pressing "Insert" again.
<%> Undo function, as long as no Input key is
e pressed or no data has already been applied in

S the fields.
Toggle key:

You can directly switch between toggle fields

U using the Toggle key (Select) without having to
SELECT open them. With Shift-Toggle you can switch

through these in the reverse direction.

Cursor key:

Open/close directory
| > Open/close program
Open/close cycle

For unrestricted use in educational / R&D institutions. © Siemens AG 2016. All rights reserved.
SCE_EN_700_010_DIN_4_7_17.docx

112



