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Legal information

Warning notice system

This manual contains notices you have to observe in order to ensure your personal safety, as well as to prevent
damage to property. The notices referring to your personal safety are highlighted in the manual by a safety alert
symbol, notices referring only to property damage have no safety alert symbol. These notices shown below are
graded according to the degree of danger.

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

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

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

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

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

If more than one degree of danger is present, the warning notice representing the highest degree of danger will
be used. A notice warning of injury to persons with a safety alert symbol may also include a warning relating to
property damage.

Qualified Personnel

The product/system described in this documentation may be operated only by personnel qualified for the specific
task in accordance with the relevant documentation, in particular its warning notices and safety instructions.
Qualified personnel are those who, based on their training and experience, are capable of identifying risks and
avoiding potential hazards when working with these products/systems.

Proper use of Siemens products

Trademarks

Note the following:

AAWARNING

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

All names identified by ® are registered trademarks of Siemens AG. The remaining trademarks in this publication
may be trademarks whose use by third parties for their own purposes could violate the rights of the owner.

Disclaimer of Liability

We have reviewed the contents of this publication to ensure consistency with the hardware and software
described. Since variance cannot be precluded entirely, we cannot guarantee full consistency. However, the
information in this publication is reviewed regularly and any necessary corrections are included in subsequent
editions.
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Introduction 1

Faster from the drawing to the workpiece - but how?

The technological development of machine tools is highly dynamic. Particularly with the
creation of NC programs, the range has extended from pure CAM system programming to
programming directly at the CNC machine. Special, productive programming methods are
available for each area. With ShopMill, SIEMENS therefore offers a programming method
specially tailored to the shop floor which allows quick and practical programming of
machining steps from the manufacture of single parts up to small batches. In conjunction
with SINUMERIK Operate, the new operator interface for the control system, intuitive and
effective working in the workshop is possible even for series production.

The solution is: Creating a process plan instead of programming

The creation of a process plan with intuitive and operator-friendly handling sequences,
allows the ShopMill user to create the NC program directly from the drawing. Even changes
and different variants of a workpiece can be quickly programmed due to the clear structure.

Even the most complicated contours and workpieces are simple to manufacture with
ShopMill thanks to the integrated, powerful tools for creating traversing paths. For this
reason:

Consequently: Simpler and easier from the drawing to the workpiece - with ShopMill

Although ShopMill is easy to learn, these ShopMill Training Documents allow you to enter
this world even faster. Before, however, it comes to the actual work with ShopMill, important
basics will be discussed in the first sections:

® First, we will show you the advantages of ShopMill.
® Then we show you the basics of the operation with SINUMERIK Operate.

® And next, the geometrical and technological fundamentals will be introduced to the
beginner.

® A short introduction to tool management will be given in a further section.
The theory is followed by practical exercises with ShopMill:

® Five examples have been chosen to explain the possibilities for machining with ShopMill,
whereby the degree of difficulty is increased continuously. At the beginning, all key
actions are specified; later you will be prompted to proceed without help.

® Then you will learn how to machine in the AUTOMATIC mode using ShopMill.

® |f you wish you may test yourself finally to find out how fit you are in ShopMill.

Easy milling with ShopMill
Training Documents, 09/2011, 6FC5095-0AB50-1BP1



Introduction

Please note that the technology data used here are only examples due to the wide variety of
situations in the workshop.

Just as ShopMill was created with the help of skilled workers, these Training Documents
were also elaborated by practical users. In this sense, we wish you much pleasure and
success in your work with ShopMill.

Easy milling with ShopMill
8 Training Documents, 09/2011, 6FC5095-0AB50-1BP1



Advantages of ShopMill

This chapter shows you the special advantages of ShopMill.

2.1 You will save time for training....

e ShopMill does not use any foreign-language terms you would otherwise have to learn. All
required inputs are requested in plain text.

09/15/11
2:41 AM

NC/UKS/EXAMPLE4/EXAMPLE4 Mill pocket

Y T  GUTTER20 D1 tool

™9 F 0.080 mm/tooth

£-1/1100 v 150 m/min Graphic

@ 1 Machining 777Base

(cF 20 0.000

g 59 21 3.000 inc

~] DXY 50.000 %

Q, uxy 0.000

gyl w2 0.300

fq Starting peint Manual

%Z' 70.000

7] Ys -10.000

A |-50 Insertion Uertical

T 8. Uertical

— Helical

@ 100 Lift mode Oscillat

A

=}

a2

Easy milling with ShopMill
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Advantages of ShopMill

2.1 You will save time for training....

10

08/11/03
432 M

NG/UKS/EXAMPLE3/MOLD_PLATE Drilling
P T  DRILL10 D1 tool
o~ F 150.000 mm/mi
M] v 35 m/min (toshaft I
7 Shank
g 21 20.000 inc

DT 0.000 s

Drilling

BB BN

e When working with ShopMill, you are assisted optimally by colored help displays.

You can also integrate DIN/ISO commands into the Process Plan of ShopMill. You may

also program in DIN/ISO 66025 and use DIN cycles.
G N25 G17 G54 G64 G99 Go4

N38 T=EM16

N35 GB X85 Y22.5

N4B GB Z2Z S588 M3 M8

NAS GB Z2-18

NS® G1i X-85 Fze8

NS5 GB Y-22.5

N6B Gi X85

NBS GB 2188 MS M9

OREOREO REARIO RO RO RES

Easy milling with ShopMill
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Advantages of ShopMill
2.1 You will save time for training....

® You may switch between the individual work step and the workpiece graphic at any time
when creating a process plan.

09/14/11
951 AM

NG/UKS/EXAMPLE4/LEVER

P Program header Work offset G54

5 Face milling v T=FACEMILLG63 F0.1/t V=128m X0=-40 YB=-78 28=5 21-8 :

% Face milling vve  T-FACEMILL63 F6.08/t Y=150m X0=-48 Y8=-70 20=5 21-0
/1 Contour LEVER_RECTANGULAR_AREA group
/1 Contour LEVER_LEVER

%3 Mill pocket v T=CUTTER2M F0.15/t Y=128m 20=0 21=6inc
%9 Mill pocket vvvB T=CUTTER20 F8.88/t V=150m 20=8 21=6inc

/7 Gontour LEVER_L ever_Area

/-1 Contour LEVER_CIRCLE_R15

/1 Contour LEVER_CIRCLE_R5_A |

/1 Contour LEVER_Circle_R5_B

43 Mill pocket v T=CUTTER20 F.15/t V=128m 28=8 21=3inc

%37 Mill pocket vvvB T=CUTTER2 F8.88/t V=150m 20=8 21=3inc

7’?"] Drilling T=PREDRILL38 FO.1/rev Y=120m 21=-21

/" 081: Positions 20=-6 XB=70 Y0=-48

T T=CUTTER20 V=120m

— RAPID G40 X82 Y-48 2-5

<3 FO.1/min 170 J-40 P3 2-23

%ug} Boring T=THREADCUTTER F8.88/min S=5808rev 21=15inc
/- 882: Positions 20=-6 X8=70 Y8=-40

E Thaoad lline.

Figure 2-1 Work step in a process plan

j 09/14/11
951 AM

NC/WKS/EXAMPLE4/LEVER

P Y

&

o5 58 Graphic

= view

1

@,

Open further
program

Ex-
ecute

P20 | R EBE7 777

Figure 2-2  Graphic view

Easy milling with ShopMill
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Advantages of ShopMill

2.2 You will save time for programming...

2.2

12

You will save time for programming...

e ShopMill already assists you in entering the technological values: You will only have to

enter the handbook values feed/tooth and cutting rate — speed and feedrate are
calculated by ShopMill automatically.

Rectangular pocket Rectangular pocket

T CUTTER16 D1 T CUTTER16 D1
F 0.030 mm/tooth F 228.000 mm/min

U 120 m/min S 1900.000 rpm
Ref. point Ref. point
Machining v Machining v

ShopMill enables you to describe a complete machining sequence using only one work
step, and the required positioning motions (in this case, from the tool change point to the
workpiece and reverse) are created automatically.

NC/MPF/PRT_PROG_3

F Program header Uork offset Gb4
{3 Circular pocket v T=CUTTER16 F0.2/t Y150m X0=60 Y0=45
END End of program N=1

All work steps are represented by ShopMill in a compact and clear fashion in the
Graphical Process Plan. This provides you a complete overview and thus better editing
possibilities even if comprehensive manufacturing sequences are to be performed.

3 09/14/11
9:53 AM
NG/LIKS/EXAMPLES/MOLD_PLATE 2 -
7% path milling wvv  T=CUTTER32 F.88/t V=150m 2=0 21=1finc
/-1 Contour MOLD_PLATE_INSIDE Build
%21 Mill pocket v T=CUTTER2@ F@.15/t U=128m 26=0 21=15inc
5./ 1 Pocket resid.mat. ¥ T=CUTTER18 FB.1/t U=128m 28=8 21=15inc
291 Mill pocket vvvB T=CUTTER1@ FO.68/t Y=156m 20-0 21=15inc
22 Mill pocket vvvl) T=CUTTER1@ FA.88/t U=156m 28=8 21=15inc
{3 Circular pocket v T=CUTTER20 F.15/t Y=120m X=6 Y0=0 26=0 21=-10
L3 Gircular pocket vvv  T=CUTTER28 FA.1/t Y=158m X6=0 Y0=0 20=0 21=-18
{3 Circular pocket v T=CUTTER20 FB.15/t U=128m X0=0 Y0=0 26=-10 21=-20 ar
{3 Circular pocket wvv T=CUTTER2@ F0.88/t U=158m X0=0 YB=0 20=-18 21=-28
%71 Centering T=CENTERDRILL12 F158/min S=508rev 211 N
72,1 Drilling T=DRILL 18 F158/min Y=35m 21=28inc
.~ 081: Posit. row 208=-10 X0=—-42.5 Y8=-92.5 N=4 6=90
%ar{ 882: Obstacle 2=1
.~ 1003: Posit. row 208=-18 X0=42.5 Y8=-92.5 N=4 «0-90
%2 { 884: Obstacle 2=1
1,11 005: Posit. circle 208=-18 X0=0 Y8=0 R=22.5 N=6
“ar{ 806: Obstacle 2=1
/1 887: Positions 20=-10 X0=0 Y8=42.5
End of program

Simu-
F lation

b Driling

In drilling, for example, several machining operations can be connected together so that
they need not be called repeatedly.

7/%* Centering T=CENTERDRILL12 F150/min S$500rev 211
z)?y; Drilling T=DRILL10 F150/min V35m Z21=20inc

" 1001: Rouw of positions 20=-10 X0=-42.5 Y0=-92.5 N=4 «0=90

15\ {002: Obstacle Z2=1

.~ 1003: Rouw of positions 20=-10 X0=42.5 Y0=-92.5 N=4 «0=90

15 { 004: Obstacle 2=1

[11005: Position circle 20=-10 X0=0 Y0=0 R=22.5 N=6

15\ { 006: Obstacle 2=1

A7 1007 Positions 20=-10 X0=0 Y0=42.5

END End of program N=1

Easy milling with ShopMill
Training Documents, 09/2011, 6FC5095-0AB50-1BP1



Advantages of ShopMill

2.2 You will save time for programming...

® The integrated contour calculator can process all standard dimensions (Cartesian, polar);
it is nevertheless very easy to handle and understand - thanks to colloquial input and

graphic support.
230
g r
A-A 1o ! ‘ . 20
[ - | /A T
210
40 0 30 70 85
30
&2
0b —
A
100
27
40 -7
T
58

150

Figure 2-3  Technical drawing

09/23/09

NC/UKS/EXAMPLE4/LEVER Circle

P |4y Direction of rotation ]
% |~ 24.800
[53 7 X -24,000 abs
f“_l ~lep ¥ 0.000 abs
END ~ | 0.000 abs
J 0.800 abs
™ al 131,955 °
118 + + a2 Tangential
P B1 90.000 °
B2 41.955 °
a Transition to next element
END Cham

FS

Figure 2-4 Screenform

Easy milling with ShopMill
Training Documents, 09/2011, 6FC5095-0AB50-1BP1 13



Advantages of ShopMill

2.2 You will save time for programming...

14

® You may switch between the graphic view and parameter screenform with help display at

any time.

R NSt

AN =

Figure 2-5

Circular pocket

T CUTTER20 D1
F 0.088 mm/tooth
v 158 m/min
Machining vvv
Centric
Single position
X0 ,
A (] 0.000
20 -10.800
[ 30.000
21 -20.800 abs
50.808 %
5.000
0.300
0.300
Vertical

Circular pocket

T CUTTER20 D1
F 0.080 mm/tooth
v 150 m/min
Machining vov
Centric
Single position
X0 0.000
Y0 0.000
20 -10.000
21 30.000
21 -20.000 abs
DXY 50.000 %
174 5.000
Uxy 0.300
uz 0.300
Insertion Vertical
F2 0.100 mm/tooth

8.188 mm/tooth

Parameter screen with help display

create a new process plan parallel to manufacturing.

09/14/11
9:54 AM

Select
tool

Graphic
view

Circular
pocket

08/03/03
5:04 PM

Graphic
view

Circular
pocket

Process plan and manufacturing do not exclude each other. With ShopMill, you can

Easy milling with ShopMill
Training Documents, 09/2011, 6FC5095-0AB50-1BP1



Advantages of ShopMill
2.3 You wilfl save time for manufacturing...

2.3 You will save time for manufacturing...

® You need not take into account the pocket radii when selecting the milling cutter for
removing the contour pockets from the solid: Any residual material D is detected and
removed automatically using a smaller milling cutter.

03/14/11
9:57 AM

Top view

Further
views

Details

Program
control

71‘60 fl‘QD fl‘ZD fl‘DD f@ﬂ "ED fle f‘ZD Q 2p qD @D Bp 1QD 120 190 1§D
X | -18550¥ | -427862 | -9.880A  @.06AT CUTTER1A
5 Pocket resid.mat. v T=CUTTEC 0.000 Feedrate

ecute

® There are no unnecessary infeed motions between retraction and machining planes when
positioning the tool. This is made possible by the settings Retract to retraction plane (RP)
and Optimized retraction.

The Optimized retraction setting is to be made by a skilled worker in the program header.
He must take into account obstacles, such as clamping elements.

Retraction to retraction plane (RP) Retraction to retraction planes = time saved in
manufacturing

| ”

Easy milling with ShopMill
Training Documents, 09/2011, 6FC5095-0AB50-1BP1 15



Advantages of ShopMill

2.3 You will save time for manufacturing...

® You can optimize your machining sequence with a minimum of work - thanks to the
compact structure of the process plan (in this case, by saving of a tool change, for
example).

09/14/11
.58 AM

NC/UWKS/EXAMPLE3/MOLD_PLATE

7821 path milling vvv  T=CUTTER32 FA.88/t V=158m 2=0 21=18inc

/1 Contour MOLD_PLATE_INSIDE

431 Mill pocket v T=CUTTER28 F8.15/t Y=128m 28=0 21=15inc

5.1 Pocket resid.mat. v T=CUTTER18 F0.1/t Y=120m 20=0 21=15inc

491 Mill pocket vvvB T=CUTTER18 F0.88/t V=158m 28=0 21=15inc

234 Mill pocket vvvld T=CUTTER10 F8.08/t Y=158m 26=8 21=15inc

£% Gircular pocket v T=CUTTER28 F0.15/t Y=128m X8=0 Y6=0 20=0 21=-18

L3 Circular pocket wvv  T=CUTTER20 FO.1/t Y=150m X0=0 Y8=0 20=0 21=-10

£% Gircular pocket v T=CUTTER28 F0.15/t Y=128m X@=0 Y0=0 20=-18 21=-20
%7+ Centering T=CENTERDRILL12 F150/min S=588rev 211

1 Drilling T=DRILL18 F158/min V=35m 21=28inc N
.~ 1 801; Posit. row 20=-10 X0=-42.5 Y0=-92.5 N=4 ¢0=00

%A+ { 802: Obstacle 2=1

.~ 1 803; Posit. row 20=-10 X0=42.5 Y8=-92.5 N=4 «0=90

%2+ { 804: Obstacle 2=1

11 { 805; Posit. circle 20=-10 X0=0 Y0=0 R=22.5 N=6

%A+ { 806: Obstacle 2=1

/1 807 Positions 20=-10 X0=0 ¥08=42.5

£% Circular pocket wvv T=CUTTER20 F@.88/t V=150m X8=0 Ya=0 26=—18 21=-(=)
END  End of program

Figure 2-6  Original machining sequence

89/14/11
9:58 AM

P Program header Work offset G54

/7 Contour MOLD_PLATE_OUTSIDE

/56] Path milling T=CUTTER32 F8.15/t Y=128m 2=8 21=18inc

75 Path milling T=CUTTER32 F®.88/t Y=158m 2=08 21=18inc

Contour MOLD_PLATE_INSIDE

Mill pocket T=CUTTER20 F8.15/t Y=120m 20=8 21=15inc

Pocket resid.mat. T=CUTTER18 F8.1/t V=120m 20=8 21=15inc

Mill pocket T=CUTTER10 F0.88/t Y=150m 20=8 21=15inc

Mill pocket T=CUTTER18 F@.88/t Y=158m 208=8 21=15inc

Circular pocket T=CUTTER28 F8.15/t U=128m X08=0 Y0=0 20=8 21=-10
Circular pocket T=CUTTER28 F8.1/t V=150m X8=0 Y8=0 20=0 21=-18
Circular pocket T=CUTTER28 F8.15/t Y=128m X0=0 YB=0 20=-10 21=-20
Circular pocket T=CUTTER2@ F0.88/t Y=156m X0=0 Y8=0 28=-18 21=—:(5)
Centering T=CENTERDRILL12 F158/min S=580rev 211

Drilling T=DRILL18 F158/min Y=35m 21=28inc <
801: Posit. row 20=-10 X8=-42.5 Y8=-92.5 N=4 «08=98

802: Obstacle 2=1

803: Posit. row 20=-10 X8=42.5 Y8=-92.5 N=4 «8=90

004: Obstacle 2=1

805: Posit. circle 20=-10 X8=0 Y8=0 R=22.5 N=6

NAL. Nboio.l.

-~
o
7
7
7
I
-
m
o]
..

Simu-
£= [ation

Figure 2-7  Optimized machining sequence with cutting and pasting a work step

e With ShopMill, you can achieve extremely high feedrates with optimum repeat accuracy
based on consistent digital technology (SINAMICS drives, ...., SINUMERIK control
systems).

Easy milling with ShopMill
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To make everything function smoothly... 3

In this chapter you will learn the basics of the ShopMill operation with the help of examples.

3.1 The use of ShopMill

A powerful software is one thing, but it must also be easy to operate. Regardless of whether
you work with the SINUMERIK 840D sl or SINUMERIK 828D shown here - you are always
assisted by the clearly laid-out machine operator panel. The operator panel consists of 3
parts - the flat operator panel (D, the CNC full keyboard @ and the machine control panel
(MCP) ®.

= B ==
-
afw Jofr ‘r‘-' ==
11 11T (o
7 x wiuf-I0 ] e =
@ 1 o f 0 =D
p [® oh
BnE Pl
C 1B B SN
(D] -] v =l=12]= KAV W
e e
- e @
. =7 2 P
EEN &
=
@ =] - v
= =
E) 2 =i 3
A BB —Juf+
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3.1 The use of ShopMill
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The most important keys of the CNC full keyboard for navigation in ShopMill are listed in the

following:

Key

Function

@

HELP

<HELP>
Calls the context-sensitive online help for the selected window.

O

SELECT

<SELECT>
Selects a listed value.

>

Cursor keys
The cursor is moved using the 4 cursor keys.

Use the <Cursor to the right> key to open a directory or program (e.g. a cycle) in the
editor.

<PAGE UP>

=l . .

PAGE Scrolling upwards in a menu screen.

= <PAGE DOWN>

pASE Scrolling downwards in a menu screen.
<END>

END Moves the cursor to the last input field in a menu screen or a table.
<DEL>

DEL «  Edit mode:

Deletes the first character to the right.

e Navigation mode:

Deletes all characters.

<
BACKSPACE

<BACKSPACE>
e Edit mode:

Deletes a character selected to the left of the cursor.

o Navigation mode:

Deletes all of the selected characters to the left of the cursor.

>

INSERT

<INSERT>

e Pressing the <INSERT> key opens the "Editing" mode, and when you press the key
again, you will leave the "Editing" mode and you can call the "Navigation" mode.

=

INPUT

<INPUT>
e Completes input of a value in the input field.
e Opens a directory or program.

The actual function selection in ShopMill is performed using the keys located around the
screen. Most of them are assigned directly to the individual menu items. Since the contents
of the menus change depending on the situation, the term 'softkeys' is used.

Easy milling with ShopMill
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To make everything function smoothly...

3.2 The conftents of the main menu

All main functions can be called using the horizontal softkeys.

All subfunctions of ShopMill can be called using the vertical softkeys.

MENU
SELECT

area you are at the moment.

Main menu
'y al
YA I S I 2 s [ VAN
Machine Parameter Program Program Diag—
manager nostics
3.2 The contents of the main menu
3.21 Machine

Machine - Manual

ﬂl Select the "Machine" softkey.
el

Machine

M Press the "JOG" key.

Easy milling with ShopMill
Training Documents, 09/2011, 6FC5095-0AB50-1BP1
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Start-up
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3.2 The conftents of the main menu
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In this mode, the machine is set up; the tool is traversed in the MANUAL mode. It is also

possible to gauge tools and to set workpiece zeros.

Il 09/15/11
™M W I

NC/UWKS/EXAMPLE4/EXAMPLE4 SI E M E Ns | Select

7 Reset [ ok
Uurlégiece Position |mm] TES TC1
X -5525 [l T CUTTER 28 ©20.000| work offs.
v 3,755 : 401 - 1100.00
“2 —26. %502 i 0000  mm/min  4.0%
¢ 0.000° S1 o
E‘1aster (] 60%

CUTTER 16 D1
Spindle 1200.000 rpm Gear stage
Spindle M function

Other M function

Work offset
Machining plane

Posi-
B tien

Figure 3-1 Call of a tool and input of technological values

— 09/15/11
™ | & Vo
NC/UKS/EXAMPLE4/EXAMPLES SIEMENS |

7 Reset [

Uorl:giece Position mm| TES TC1
X -55925 bT CUTTER 20 320,000
v 3-755 51 1100.90

’ F 0.000

"2 _26-%2820 0000 mm/min  4.0%
c 0.080° S1 o

Ob654 E’Iaster 0

Target position

traverse
50.000 mm/min
10.000 abs
15.000 abs
abs
abs
abs
abs

WODN=CXT

Figure 3-2  Input of a target position

Easy milling with ShopMill
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To make everything function smoothly...

3.2 The conftents of the main menu

Machine - AUTO

ﬁl Select the "Machine" softkey.
| |
Machine
3 Press the AUTO key.
AUTO
During manufacturing, the current work step is displayed. It is possible to switch to a running
simulation using the relevant key ("Drawing"). When executing a process plan, you may
insert work steps and/or create a new process plan.
IMI ‘ >) ‘ 09/12/11
—_l AUTO 11:26 AM
NC/UKS/EXAMPLE2/INJECTION_FORM SIEMENS | ¢
4 Reset
Workpiece Position [mm] TES AT
~|T CUTTER28 220.000 | functi
X 0000 T & D1 L160.000 —
e o
N i blocks
nz _100-08?30 0008 mm/min 120%
(] ﬂ:ﬂﬂﬂ° 31 8 38{ counter
Program
levels
P Program header Work offset G54
T T=CUTTER28 V=88m
— RAPID X-12 ¥-12 -
— BRAPID 2-5
— F1088/min G41 X5 Y5 fict. values
LV X=30Y=75 Machine
— L208 al176
i 2 »
[>] |
Over- Prog. |[NC] Block Simult. Prog.
g’ store cntrl. “ search érecord. corr.
3.2.2 Parameters
Parameter lists
l @ This key can be used to edit data for the tool management and for programs.

Parameter

Easy milling with ShopMill
Training Documents, 09/2011, 6FC5095-0AB50-1BP1 21
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3.2 The conftents of the main menu

Tool lists

Magazine

22

No cutting without tools.

The tools can be managed in a tool list.

07/31/03

Loc. Type Tool name ST D Length z HIRE-NE
e
1 &% CUTTER10 1 1 150.000 10.000 4200
2 &b CUTTER16 1 1 110.000 16.000 3w MO
3 &b CUTTER20 1 1 100.000 20.000 30
4 | &) CUTTER32 1 1 100.000 32.000 30
5 & CUTTERGD 1 1 110.000 60.000 62O
6 ¥ DRILL8S 1 1 120000 8500 1180 |2 [
7 ¥ DRILL1D 1 1 120000 10.000 1180 |2 M[]
8 ¥ CENTERDRILL12 1 1 120000 12000 900 |2 M1
9 ¥ THREADCUTTER M10 1 1 120000 10.000 1500 |21
10 & FACEMILLG3 2 1 110000 63.000 62 VL]
11 ¥ [PREDRILL30 1 1 100000 30.000 1180 2 [[]
12 EL DRILL_tool 1 1 100.000 25.000 200
13
14
15 Magazine
16 selection
17
18 N
:

Tool

it‘j wear
Figure 3-3  Tool list

57 & Tool = Lork
IL//J I?s'; of?sret

E User
variable

Tools can be organized into a magazine.

09/14/11
10:11 AM

Magazine

o

o

Loc. Type Tool name ST

&4 CUTTER1B 1
&4 CUTTER20 1

- —

&% CUTTER16 1
& CUTTER32 1
&4 CUTTERGB 1
DRILLSS 1
DRILL18 1
CENTERDRILL12 1
THREADCUTTER_M18 | 1
1

2

1

1

1

1

S © o~ o uawn =i

-
=y

PREDRILL30
12 DRILL_TOOL
13 THREADCUTTER
14 | &, [CUTTERG

15 | % EDGE_TRACER
16

17

Y
¥
v
]
Ja; FACEMILLG3
A
E

0000000000008 00 ~
0 e o o o

e |18 e

Figure 3-4  Magazine

Tl Work
offset

ﬁ User
variable
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To make everything function smoothly...
3.2 The contents of the main menu

Work offsets
Zero points are saved in a clearly laid-out zero-point table.
L@ 08/05/09
3:04 PM
DRF
Rotary table ref.
Basic reference
Total basic WO 0.000 0.000 0.000 0.000 0.000
G54 -51755 0000 20000 0000  0.000 [SFSREEES
Tool reference 0.000 0.000 0.000 0.000 0.000
Uorkpiece ref. 0.000 0.000 0.000 0.000 0.000
Programmed U0 0.000 0000 0000 0000  0.000
Cycle reference 0.000 0.000 0.000 0.000 0.000
Total U0 -51.755 0.000 20.000 0.000 0.000
G54...
G57
T Tool |fyH Tool T Gl =] User = Setting
list ILA wear IE; offset uariahle I data
Figure 3-5  Work offsets
3.23 Program

Editing programs

3 This key can be used to edit programs.
Program

If you have created a ShopMill program in the Program Manager, you can now create the
process plan with the complete machining sequence for the appropriate workpiece.
Prerequisites for the optimum order of sequence are the experience and knowledge of the
skilled worker.

Easy milling with ShopMill
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3.2 The conftents of the main menu

NC/UKS/EXAMPLE4/LEVER
P Program header

55 Face milling k4
E5  Face milling wev
Contour

Contour

Mill pocket 7
Mill pocket vvvB
Contour

09/14/11
16:16 AM

Work offset G54

T=FACEMILL63 F@.1/t V=120m X8=-40 Y8=-70 20=5 21=0
T=FACEMILL63 F0.88/t Y=158m X8=-48 Y8=-70 20=5 21=0
LEVER_RECTANGULAR_AREA

LEVER_LEVER

T=CUTTER28 F8.15/t U=128m 208=8 21=6inc

T=CUTTER28 F8.88/t Y=158m 28=8 21=6inc
LEVER_Lever_Area

Contour

Contour

Contour

Mill pocket 7

Mill pocket vvvB

Drilling

881: Positions

T T=CUTTER28 U=128m

— RAPID G48 X82 Y-48 2-5

2 FO.1/min 178 J-48 P3 2-23

g”‘g] Boring

/1 882: Positions
hanad H

= _ T

B ey & el

—

AN — 2N T 2N )&

m
=
5

sVl 7 7}7 YA 2 2 Hit e

LS NS

LEVER_CIRCLE_R15

LEVER_CIRCLE_R5_A

LEVER_Circle_R5_B

T=CUTTER28 F8.15/t U=128m 28=8 21=3inc
T=CUTTER28 F0.88/t V=158m 28=0 21=3inc
T=PREDRILL38 F8.1/rev V=120m 21=-21
20=-6 XB=78 Y8=-40

T=THREADCUTTER F0.88/min S=5808rev 21=15inc
20=-6 XB=78 Y8=-40
T.

Ex-
ecute

Simu-
F lation

09/28/09
322 PM

Direction of rotation P]
36.6000

-36.000 abs
0.000 abs

| 0.800 abs
J 0.800 abs
al 119.908 °
a2 Tangential

B1 99.000 °
B2 29.908 °

Transition to next element
Radius
R 0.000

Simu-
&= lation ecute

Geometry and technology constitute a unit in programming. The subsequent technological
machining operations are applied to the contour.

24

Easy milling with ShopMill

Training Documents, 09/2011, 6FC5095-0AB50-1BP1



To make everything function smoothly...

3.2 The conftents of the main menu

Example for the dovetailing of geometry and technology:

Contour /™~
Path milling incl. approach and retract strategies % :|
Circular pocket incl. technology and position @
Boring technology %LL?
Position for boring j\f :I
Centering technology Z??
Drilling technology Z}%
Positions for centering and drilling J\f
This geometrical-technological interrelation is represented very clearly in the graphical

display of the work steps by putting the appropriate symbols in brackets. The brackets mean
linking of geometry and technology to one work step.

Simulating programs

Before machining a workpiece on the machine, it is possible to display the program
execution graphically on the screen.

® To this end, select the "Simulation" and "Start" softkeys.
® To stop simulation, select the "Stop" softkey.
® To cancel simulation, use the "Reset" softkey.

The following views are available for simulation:

140911
10:22

Draufsicht
3D-
Ansicht
Ueitere
Ansichten
Programm-
steuerung

NC/UKS/EXAMPLE4/LEVER

—dn -20 0 20 40 a0 80 100 120 140

62307y | 180812  -2.700M 0.800 T CUTTER28
{9 Tasche Frisen v T=CUTTEC 0.000 Eilgang

Kontur
frasen

Figure 3-6  Top view

Easy milling with ShopMill
Training Documents, 09/2011, 6FC5095-0AB50-1BP1 25
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3.2 The conftents of the main menu

26

09/14/11
16:20 AM

3D
view

NG/WKS/EXAMPLE4/LEVER

Further

Views

Program
control

62.188Y | 185482 2780
43 Mill pocket v T=CUTTEC

& Driting

Figure 3-7 3D view

0.600 T CUTTER20
0.800 Rapid trav

Simu- Ex-
lation ecute

89/14/11
16:23 AM
Half cut

view

NG/UKS/EXAMPLE4/LEVER

r From front

From left

20

20

From right

40

60

*‘EEI *fl[l *‘ZEI Q ZIEI 4|D @EI E‘EI 1QD l?EI
X | 62608y 466082 23600 0.000 T CUTTER20
— RAPID G48 X82 Y-48 2-5 c 0.000 Feedrate

&b riling

Figure 3-8  Side view

Simu- Ex-
7 lation ecute
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3.24

3.2 The conftents of the main menu

Program Manager

Managing programs

I'n

Program
manager

P u53|

With the Program Manager, you can create new programs at any time. You can similarly
open existing programs to execute, modify, copy or rename them. Programs no longer
required can be deleted.

08/05/09
3:06 PM

Type  Length Date Time
C1Part programs DIR 07/30/09 2:50:12 PM
1 Subprograms DIR 08/15/94 9:02:37 PM
= Workpieces DIR 08/05/09 1:14:37 PM
= E3EXAMPLE1 UPD 07/13/09 2:55:43 PM
LONGITUDINAL _GUIDE MPF 968 08/05/09 10:05:38 AM
TIEXAMPLE3 UPD 07/27/09 4:13:17 PM
EXAMPLE4 WPD 07/28/09 3:08:45 PM
SAMPLES WPD 08/03/09 5:06:30 PM
CITEMP WPD 08/05/09 1:14:37 PM

Free: 2.4 MB

Active programs are marked with a green symbol.

USB flash drives can be used for data exchange. For example, programs which were
created on an external device can be copied and executed on the NC.

Creating a new workpiece

You can manage your programs and other files, such as tool data, zero points, magazine

mapping, in a workpiece.

Easy milling with ShopMill
Training Documents, 09/2011, 6FC5095-0AB50-1BP1
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3.2 The conftents of the main menu

Creating a new program

If you create a new program, you can specify the type of programming using the following

softkeys:
ShopMill program
ShopMill P Prog
G code program
G code
3.25 Diagnosis

Alarms and messages

f.;h Here you can see alarm lists, messages and alarm logs.

Diag-
nostics

08/05/03
3,00 PM

Display
new

Raised ¥ Cleared Number Text
. ‘ sotaaney 150202 Uaiting for a connection to /PLC/PMG -
ot RPN D adaniy 150202 Uaiting for a connection to /PLC/DiagButfer
2:52%?_3{32,%” 2523{2%‘:%” 150202 Uaiting for a connection to /NCK -
Z:SE?IJ/Rg/SligPM 2;52?[{3%2%” 150204 -—— Start alarm acquisition -———- -
L

i ﬂgﬁ;‘l‘f | Vi Version

Figure 3-9  Alarm log

Easy milling with ShopMill
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Basics for beginners 4

This chapter will explain the general basics of the geometry and technology for milling. No
inputs for ShopMill are planned yet.

4.1 Geometrical basics

4.1.1 Tool axes and work planes

On universal milling machines, the tool can be mounted parallel to any of the three main
axes. These perpendicular axes are aligned to the main guideway of the machine according
to DIN 66217 or ISO 841.

The appropriate working plane results from the mounting position of the tool. Z is the tool
axis in most cases.

Figure 4-1 Vertical spindle

Easy milling with ShopMill
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4.1 Geometrical basics

On modern machines, the tool mounting position is changed without any modification and in

a few seconds by way of a universal swivel head.

Figure 4-2

Horizontal spindle

G=>17

If the coordinate system shown on the previous page is rotated accordingly, the axes and
their directions in the appropriate working plane (DIN 66217) will change.

With the "Miscellaneous" and "Settings" softkeys, you can call a parameter screenform in
which you can specify the working planes in the program header.

= Uari- Select the "Miscellaneous" softkey.
== gus
Settings Select the "Settings" softkey.
3 09/14/11
10:26 AM

NC/UKS/W1/U1 Settings -

P Blank Block centered

END 1] 100.000

2 L 100.000
T view
zn 0.600
2l -100.880 inc
PL G17 (XY)
Retrac
RP  |GIZ{XY)
Safety G18{(2X)
Se 619 (Y2)
Machining sense
Retract position pattern
- Simu-
A Drilling = lation
Figure 4-3  The "Working planes" parameter screenform
Easy milling with ShopMill
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Basics for beginners

4.1 Geometrical basics

41.2 Points in the work space

Various important reference points are provided for a CNC - such as the SINUMERIK 828D
with ShopMill - for orientation in the working space by way of the measuring system.

Machine zero (M)

The machine zero (M) is specified by the manufacturer and cannot be changed. It lies in the
origin of the machine coordinate system.

&

Workpiece zero (W)

O

The workpiece zero (W) - also called program zero - is the origin of the workpiece coordinate
system. It can be selected freely and should be located at a point from which the most
dimensions start in the drawing.

Reference point (R)

The reference point (R) is approached to set the measuring system to zero, as the machine
zero cannot be approached in most cases. Thus, the control system finds the start of
counting in the position measuring system.

Easy milling with ShopMill
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4.1 Geometrical basics

413

Absolute input

Absolute and incremental dimensioning

The entered values refer to the workpiece zero.

Straight XY

X 20.000 /abs
Y 50.000\abs

+Y

—

174
N4 20 +X

. 20

With absolute inputs, the absolute coordinate values of the end point must always be
entered (the starting point is not taken into account).

Incremental input

O

SELECT

32

The entered values refer to the starting point.

Straight XY

X -10.000
Y 40.000

+Y

(+)40

+X

With incremental inputs, the difference values between starting point and end point must

always be entered, observing the direction.

Switching between absolute and incremental input is possible at any time using the SELECT

key.

Easy milling with ShopMill
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4.1 Geometrical basics

A few examples for the absolute/incremental combination can be found below:

+Y
Q 50 +Y
+Y 40 10
30
/(ﬁ
154X
5
i\ 10
T X i\
4 30
15 50 Y ix
30 15
Absolute: Absolute: Absolute:
X15Y5 X-30 Y50 X-10 Y-5
Incremental: Incremental: Incremental:
X-35Y-25 X-15Y40 X30 Y25
414 Linear motions

Two specifications are required to define an end point unambiguously. These specifications
could be:

® Cartesian

Input of the X and Y coordinates

Straight XY +Y
40.000 abs
30.000 inc
50.000 abs 50
40.000 ine
L 50,000
al 53.130 °
a2 38.133 ° @
N\ 20 o

Transition to next element
Radius

Easy milling with ShopMill
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4.1 Geometrical basics

e Polar
Input of the length and an angle
Angle 38.13° = angle with reference to the previous element
or

angle 53.13° = starting angle with reference to the positive X axis

w
X 40.000 abs S
X 30.000 inc 5313
Y 50.000 abs 38,13°
40.000 inc \
50.000
53.130 °
38.133 ° @ =

Transition to next element
Radius

e (Cartesian and polar
It is possible to combine Cartesian and polar inputs, e.g.:
— Input of the end point in Y and of the length
+Y

@
N4 +X

— Input of the end point in X and of an angle (either 38.13° or 53.13°)

+Y
53,13°
38,13° \
@)
N 40 +X

Easy milling with ShopMill
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4.1 Geometrical basics

415 Circular motions

In the case of arcs, X and Y specify the end point; the circle center is specified with | and J.
In ShopMill, these four values can be entered separately - either as absolute or incremental
dimensions.

While X and Y are entered as absolute dimensions, the center point is specified with | and J
as an incremental dimension in the most control systems. Not only the difference from the
starting point A to the centerM must be determined (often even in combination with
mathematic calculations), but also the direction and thus the sign.

When working with ShopMill, however, you need not perform any calculations thanks to the
possibility of entering the center point as an absolute dimension - even the most complicated
contour can be determined easily using the graphical contour calculator.

Input of the center point (absolute)

Values (here: radii) which result from data already entered are calculated by ShopMill
automatically.

. Y A Cirgle |
Direction of rotation fa ﬂ Direction of rotation )
R R
70 E
X abs E M X 105.000 abs
Y abs ¥ 70.000 abs
[ 30.000 abs A I o abs
J A abs 40 M J abs
1 2
a2 o
B1
2
10
Trancition to next element 0 AR
Radius ¥ X
R 0.000
10 30 Q0 105
0
After the input: After the input:
Direction of rotation 2 Direction of rotation o
R 20.000 R 15.000
X abs X 105.000 abs
Y abs Y 70.000 abs
| 30.000 abs | 90.000 abs
J 40.000 abs J 70.000 abs
el a0.000 ©
a2 Tangential
B1 °
g2 °
Transition to next element
Radiuz
R n.00n

Easy milling with ShopMill
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4.2 Technological basics

Display of all parameters

ShopMill also allows to display all possible geometry values:

COE— Y A

Direction of rotation ] J=-13,879 Direction of rotation o

R 20.000 R 15.000
70 E

X 22.414 abs / X 105.000 abs

X 12.414 inc X 20.690 inc

Y 58.505 abs Y 70.000 ahs

¥ 18.505 inc ¥ -13.879 in¢
40

| 30.000 abs I 90.000 abs

| 20.000 inc I 5.690 inc

J 40,000 abs J 70.000 abs

J 0.000 ine J -13.870 inc

u; . HI::U:JU i 10 al 22325 "

o angential a? 0.032 ©

B1 22201 © 0 @ X B 270.000 °

B2 67.708 © + g2 112.338 °

Transition to next element 0 10 30 90 105 Transition to next element

Radius Radius
R 0.000 R 0.000

A further advantage of absolute center-point dimensioning: You need not recalculate the
values for | and J when reversing the milling direction.

4.2 Technological basics

Fundamental prerequisites for optimum manufacturing are good knowledge of the tools,
whereby above all the cutting materials of the tools, their possible applications and the
optimum cutting data are meant. Even if tools only constitute approx. 2 ... 5 % of the total
manufacturing costs of a workpiece, they influence the production costs of a component by
over 50 % by way of their performance.

421 State-of-the-art milling and drilling tools

The cutting power has been improved continuously over the last few years thanks to the
development of new cutting materials. In particular, the coating technology developed since
the 1960s has provided a balanced strength/wear-resistance ratio. Such cutting materials
have numerous other advantages: Longer service life and enhanced surface quality.

Easy milling with ShopMill
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4.2 Technological basics

Special ceramic coatings, such as an Al2Os layer, are the ideal choice for high cutting rates
thanks to their heat resistance.

The photos which were kindly provided by the tool manufacturer SECO show a corner milling
system (1st photo) with differently coated indexable inserts. The second photo shows a new
kind of coating by SECO called DURATOMIC™ - in which vertically aligned Al.Os crystals @
are applied to a hard-metal substrate (HM) (D and a TiCN base layer @ .

This special coating also provides a further increase in strength and wear resistance.

Easy milling with ShopMill
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4.2 Technological basics

4272 The tools in use

Facing cutter

The facing cutter (also called facing head or milling head) is used to remove large amounts
of material.

Shell end mill

The shell end mill is used to create rectangular contour sections with vertical shoulders.

Helical shank mill

The helical shank mill is a multiple cutting-edge tool which provides especially smooth
machining thanks to the spiral arrangement of the cutting edges.

Easy milling with ShopMill
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4.2 Technological basics

Slotting end mill

The slotting end mill (also called drilling-groove cutter) cuts across the center and can
therefore cut into the solid. Mostly, it possesses two or three cutting edges.

NC spotdrill
®
NC spotdrills are used to center and create a chamfer for the subsequent drilling. ShopMill
calculates the depth automatically if you specify the outside diameter of the chamfer @.
Twist drill

With ShopMill, you may select various drilling techniques (swarf milling, deep-hole drilling,
...). The 1/3D drill tip is taken into account in ShopMill automatically.

Easy milling with ShopMill
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4.2 Technological basics

Solid drill

423

Solid drills are fitted with indexable inserts and are only available for drill holes with larger
diameter. The drilling process must always be performed without interruption.

Cutting rate and speeds

The appropriate optimum speed of a tool depends on the cutting material of the tool and on
the material of the workpiece, as well as on the tool diameter. In practice, this speed is often
entered immediately, also on the basis of long-term experience. However, it is better to
calculate the speed using the cutting rate taken from the relevant tables.

Example: Determination of the cutting rate

40

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

Material of the tool: Hard metal

Material of the workpiece: C45

Determined value: Ve = 80 ... 150 m/min
The mean value will be chosen: Ve = 115 m/min

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

vc - 1000

n = d-m

Easy milling with ShopMill
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4.2 Technological basics

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

d, =40 mm d, =63 mm

115 mm - 1000
n =

_ 115 mm - 1000
17 40 mm - 1T - min .=

2 63 mm - T - min

n, =900 rpm n, = 580 rpm

In NC coding, the speed is specified with the letter S (from 'speed"). Therefore, the inputs
are:

Path milling Path milling

T CUTTER40 D1 T CUTTERG3 D1
F 0.150 mm/tooth F 0.150 mm/tooth
S 900.000 rpm S 580.000 rpm

Note

ShopMill calculates the spindle speed automatically on the basis of the cutting rate and the
tool diameter. This is useful for a cross-comparison, for example:

424 Feed per tooth and feedrates

In the previous chapter, you learned how to determine the cutting rate and the speed. The
tool can only perform machining if the cutting rate or the speed is assigned a tool feedrate.

The basic value required to calculate the feedrate is the characteristic "feed per tooth". Like
the cutting rate, the value for the feed per tooth is also taken from the handbook, the
documents of the tool manufacturer or from the empirical knowledge.

Example: Determination of the feed per tooth

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

Determined value: f=0.1...0.2mm
The mean value will be chosen: f.=0.15 mm
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4.2 Technological basics

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

The feedrate for two tools with different number of teeth is calculated in the following
example:

d=63mm,z =4 d,=63mm,z,=9

“vf2 =580 rpm-0.15mm - 9

mm
min

V,, =580 rpm - 0.15 mm - 4

mm
min

v, = 348 v, =783

In NC coding, the feedrate is specified with F (from 'feed’). Therefore, the inputs are:

Path milling Path milling

T  CUTTER63 D1 T CUTTERG3 D1
F 340.000 mm/min F 780.000 mm/min
S 580.000 rpm S 580.000 rpm

Note

ShopMill calculates the feedrate automatically using the feed per tooth and the number of
teeth. This is useful for a cross-comparison, for example:

Easy milling with ShopMill
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In this section you will learn how to create the tools required for the examples in the following
sections. Furthermore, it is explained how to take into account the tool lengths and how to
set the workpiece zero.

5.1 Tool management
ShopMill offers three lists for tool management:
® the tool list
® the tool wear list

® the magazine list.

511 The tool list

The tool list displays all parameters and functions required to create and set up the tools.

Loc. Tupe Tool name ST D Length a FIREE
ok CUTTER1D 1 1 150000 10,000 4200
#h CUTTER1E 1 1 10,000 16,000 3ukll]
& CUTTER20 1 1 100.000 20,000 ;200
gk CUTTER32 1 1 100000 32000 300
wh CUTTERGD 1 1 110.000 60.000 672 0]
¥ DRILLAS 1 1 120000 8500 1160 20
¥ DRILL10 1 1 120000 10000 1180 20
¥ CEHTERDRILL12 1 1 120000 12000 %00 “2F[
I THREADCUTTERMID 1 1 120000 10000 1500 2 1]
& FACEMILLE3 2 1 110.000 63.000 672 0
F PREDRILL3OD 1 1 100000 30000 1180 2 [][]
B DRILL_tool 1 1 100000 25.000 200

Figure 5-1 Example for tool lists
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5.1 Tool management

44

Meaning of the most important parameters in the tool list:

Location Location number

Type Tool type

Tool name The tool is identified by the name and the replacement tool number. You
may enter the names as text or numbers.

ST Replacement tool number (for replacement tool strategy)

D Cutting edge number

Length Tool length

Diameter Tool diameter

Point angle or lead

Point angle or lead

N

Number of teeth

dh

Direction of spindle rotation

=,

Coolants 1 and 2 (e.g. internal and external cooling)

ShopMill provides various tool types (favorites, milling cutters, drills, and special tools). Tools
can be created in the tool list by means of a predefined tool catalog. The geometrical
parameters (e.g. angle specifications for drills) are different for each tool type.

New tool - favorites

Tupe Identifier
128}~ End mill
148}~ Facing tool
200 - Twist drill
228 - Center drill
248|- Tap
718)- 3D probe
711)- Edge finder
500 - Roughing tool
510 - Finishing tool
520 - Plunge cutter
548 - Threading tool
550 |- Button tool
5608 |- Rotary drill
5808/~ 3D turning probe

Tool position

o
&
g
v
¥
)
(=
G

=
ﬁﬂ@ﬂﬂﬂ!

AAAA
e o1 =15 o]
h A A 4 4

A
B
I

b |
i mOE=IRE

[0}
d
4

Figure 5-2  Example of Favorites list
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5.1 Tool management

51.2 The tool wear list

The wearing data for the appropriate tools are defined here.

09/14/11
10:31 AM

Magazine

Loc. Tupe Tool name ST D ALe;gth ALE)'('gth ALESch Ao g

AL | b, CUTTER18 1 1 0gee 06898 0000  0.000

1 &y CUTTERZ28 1 1 0080 0000 0000  0.000

2

3 d CUTTER16 0060  0.000  0.000  0.808
4 | g CUTTERS2 0000 0000  0.000  0.000 -

5 gy CUTTERGE 0000 0.080  0.000  0.800

6 ¥ DRILL8S 0.000 0.000 0.000  0.000
7 ¥ DRILL1® 0000 0.000  0.000  0.000 erars

8 | CENTERDRILL12 0000  0.080  0.000  0.800

9§ THREADCUTTER_M1@

18 | & FACEMILL63
11 | ¥ PREDRILL38
12 DRILL_TOOL
13 THREADCUTTER
14 g, CUTTERB

15 % EDGE_TRACER

0.660 0.608 0.008  B.000
0.660 0.088 0.008  ©.000
0.600 0006 0000 0.000
0.660 0.006 0.000  06.000
0668 0.688  0.008  6.000
0.660 0.608 0.000  B.000

JEEFQ PRQ G JRIQ | NCY P PRI R G R G G Y

1
1
1
1
1
1
1 0.660  0.680  0.000  8.800
1
1
1
1
1
1

it

Figure 5-3  Tool wear list

il Work |5 User fan Setting
offset uariable I data

The most important tool wearing parameters are:

A Length Length wear
A Radius Radius wear
TC Selection of tool monitoring

e by tool life (T)
e by count (C)
e by wear (W)

Tool life or Tool life
workpiece count or Number of workpieces
wear * Tool wear

*Parameter depends on
selection in TC

Setpoint Setpoint for tool life, workpiece count, or wear

Prewarning limit Specification of the tool life, workpiece count or wear at which a
warning is displayed.

G The tool is disabled when the checkbox is selected.
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5.2 Tools used

5.1.3

5.2

1 O

Parameter

&

46

Tool
list

Magazine list

All tools that are assigned to one or several tool magazines are contained in the magazine
list. This list displays the condition of each tool. Individual magazine locations can be

reserved or disabled for existing tools.

09/14/11
10:31 AM

Magazine

10 | & FACEMILLG3

11 | ¥ PREDRILL38
12 | M DRILL_ToOL
13 THREADCUTTER
14 | & CUTTERG

15 = EDGE_TRACER

Loc. Type Tool name ST D 2L

dL | ) CUTTER1@ 1 1000

1 & CUTTER28 11000
2

3 & CUTTER1G aod

4 | J5 CUTTER32 (|

5 g CUTTERGA (]|

6 & DRILL8S 1]

7 % DRILL1E (|

8 | CENTERDRILL12 OO

9 # THREADCUTTER_M18 (]}

(|

1]

1]

(|

(]|

(]|

OO00D000000000000000 =

T ] e
Figure 5-4  Magazine list

] Work |57 User fon] Setting
IE; offset uariable I data

Meanings of the most important parameters:

G | Disabling of the magazine location

one half location top and one half location bottom in a magazine.

U | Marking of a tool as oversized. The tool occupies two half locations left, two half locations right,

P | Fixed location coding

The tool is permanently assigned to this magazine location.

Tools used

In this section you will learn how to enter tools required for the later machining in the tool list.

Select the "Parameters" area in the main menu.

Select the "Tool list” softkey.

Easy milling with ShopMill
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5.2 Tools used

To create a new tool, call the tool list and search for a free location.

09/14/11
10:32 AM

Loc. Tupe Tool name D H LengthZ2 LengthX LengthY

4L | &, CUTTER10 11 0 100.000 0.000 0.060) 10.008 4
1 & CUTTER28 11 8 100.000 0.000 0.068| 20.008 3
2

3 &4 CUTTER16 11 8 100.000 0.000 0.068) 16.008 3
4 g% CUTTERS2 11 8 100.000 0.000 0.060) 32008 3
5 &5 CUTTERG 11 0 100.000 0.000 0.060) 60.008 6
6 ¢ DRILL8.5 11 8 100.000 0.000 8.000 8.500

7 ¥ DRILL18 11 8 100.000 0.000 0.060) 10.008

8 ¥ CENTERDRILL12 11 8 100.000 0.000 0.068) 12.008

9 {f THREADCUTTER_M10 11 8 100.000 0.000 0.060) 10.000
10 | & FACEMILL63 11 0 100.000 0.000 0.060) 63.008 6
11 | @ PREDRILL38 2 1 8 100.000 0.000 0.060) 30.000
12 | B DRILL_TOOL 11 8 100.000 0.000 0.088) 25.008
13 THREADCUTTER 11 8 100.000 0.000 0.068) 20.008 1
14 | gy CUTTERG 11 8 100.000 0.000 0.000 6.008 2
15 | % EDGE_TRACER 11 0 100.000 0.000 0.000 4.000
16

ii’zj Tool | Work |51 User
IL//J list offset uariable

8 e

New Select the "New tool" softkey.
tool

Select the desired tool type from the tool catalog displayed. This tool type is inserted in the
tool list and you can enter the data of the tool.

Note

The milling cutters with the diameters 6, 10, 20 and 32 (Cutter6, 10, 20 and 32) must
immerse, as they will also be used for the milling of pockets in the following examples.

Easy milling with ShopMill
Training Documents, 09/2011, 6FC5095-0AB50-1BP1 47



Well equipped

5.3 Tools in the magazine

5.3 Tools in the magazine
In the following you will learn how to insert the tools into the magazine.

Select a tool without location number from the tool list and select the "Load" softkey.

Load The following dialog offers the first free magazine location for you to change or accept
directly. The magazine for the following exercises could look like the one in the screen
below:

09714711
16:33 AM

Magazine

18 & FACEMILLG3

11 ¥ PREDRILL38
12 B DRILL_TOOL
13 THREADCUTTER
14 | ), CUTTERG

15 | % EDGE_TRACER

Loc. Type Tool name ST D 2L

4L & CUTTER18 11000

1 s CUTTER20 11000
2

3 g CUTTER1E (]|

4 Js CUTTER32 (|

5 g5 CUTTERSS Ood

6 ¥ DRILL8S aod

7 ¥ DRILL1® (|

8 | [CENTERDRILL12 (|

9 ¥ THREADCUTTER_M18 (]|

(][]

aod

aod

(|

(|

(]|

) o

i‘M' Tool

iy Tool Ta Work |57 User
list wear offset uariable

54 Gauging tools

In the following you will learn how to calculate tools.

J: 1.5.M Insert a tool from the tool list into the spindle using the "T,S,M" softkey.
! Meas. Then switch to the "Gauge tool" menu.
tool
Length The tool is measured in the Z direction using the Length, manual function.
manual
T CUTTER18 D1
ST 1
Ref. point Workpiece
20 0.800

— 28

Easy milling with ShopMill
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Diameter
manual

Length
auto

Diameter
auto

Galibrate
probe

5.4 Gauging tools

The diameter of the tool is measured using the Diameter, manual function.

Diameter manual

T CUTTER18 D1
ST 1
X0

Y o

The Length, autom. function can be used to measure the tool in the Z direction using a tool
probe.

Measure: length auto
T CUTTER10 D1
' ST 1
J v 0.680

The Diameter, autom. function is used to measure the diameter of the tool using a tool
probe.

Measure: diameter auto
| ] i
y T CUTTER18 D1
Y ST 1
Y v 0.000
\

The Calibrate probe function is used to determine the position of the sensing probe on the
machine table with reference to the machine zero.

Length calibr. only
Length and diameter

Length calibr. only

Calibrate: probe

i1
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5.5 Setting the workpiece zero

Calibrate
fixed pt.

5.5

50

The Fixed-point calibration function is used to determine the fixed point used as the
reference point for measuring the tool length manually.

Calibrate: fixed point

Dz 0.000 inc

Setting the workpiece zero

To set the workpiece zero, switch to the Machine - Manual mode in the main menu.

The submenu of the Workp. zero option offers various possibilities to set the workpiece zero.

Iml —Nmaeo‘ 09/15/11
=0 | JoG 204 AM
ﬁ/l”IPF/SUIUEL SIEM ENS | Ce::l;[,e;te
Reset
Workpiece Position [mm] TFES TCA
X 0090 T 3D_TASTER ©10.000
Y 23467 F L Dt . L100.00
“2 _54-2“:;330 0.000  mm/min
¢ 0.000°

Posi-
'\E tion
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5.5 Setting the workpiece zero

The zero point of a workpiece edge will be set in the following example using an edge probe.

|M| — 10000 09/15/11
UV Jog 2:05 AM

NC/MPF/SUIVEL SIEM ENS | Select

@ active ‘ work offs.

Uorkpiece Position [mm] TFES TC1
X s T
+ .

-z 1040 b e @

0.000°

Measure: edge

Work offset
Meas.direct. +
X0

Posi-
e tien

1) Selecting the edge

X Define the sampling direction for the probe: LH (+) or (-). The X0 parameter can be used to
specify an offset for the workpiece zero if the zero is not to lie on the edge of the workpiece.
2) Sampling the workpiece edge

Set 3) Set the workpiece zero taking into account the edge probe diameter (5 mm). Now this
wo process of calculation must be repeated for Y using the edge probe and for Z (in most cases,
with the milling cutter).

Since the workpieces to be machined are not always present in the form of a cuboid or can
be clamped at right angles, further calculation possibilities are provided:

lml —Mmm‘ 09/15/11
= | J0G 2:08 AM
NC/MPF/SUIVEL | SlEMENS | uoSrT!?chtfs
7 Reset i
Workpiece Position [mm] TES TG1

X -5.525 IgT 3D_TASTER ©10.000

y 3:755 1 U mma L100.60

nz -1 7243'2 0.008  mm/min

c 0.000°

Align edge ~
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5.5 Setting the workpiece zero

Example 1: Any corner

52

If the workpiece is positioned as shown here, the position/corner of the workpiece can be

determined by approaching four points.

IMI —mem‘ 09/15/11
= | JoG 2:08 AM
NC/MPF/SUIVEL SI E M E Ns | Select

. Reset ‘ work offs.

Uorkpiece Positien [mm] TFS TCA
_ T 30_TASTER 10,000
)Y< g?gg L D1 L100.00
’ F 0.000
"2 -1 700%300 0000 mm/min  4.0%
¢ 0.000° S1 o
E’Iaster 0

5> Any corner
Uork offset G54
Corner Outs.corner

Pes. 1
X0 0.000
Yo

Posi-
B tion

3D probes are offered in both the electronic and mechanical variants.

The signals issued by electronic probes can be processed by the control system directly.

Easy milling with ShopMill
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Example 2: Calculating a drill hole

5.5 Setting the workpiece zero

TV [ 1o0ee 09/15/11
o | Joe 2:09 AM

NC/MPF/SUIVEL SIEM ENS | Select

. Reset ‘ work offs.

Uorkpiece Position [mm] TFES TC1
if —g%g AT - esren Lioges
2 -17.040 Foom
a - 0.000° 0000  mm/min  4.0%
2.000° S1 o 24
1}

Uork offset

@Hole 10.600
Contact ang. 0.000 °
X0 0.000

Yo

Posi-
~d  tion

Example 3: Calculating a circular spigot

'ﬁ' —»mm‘ 09/15/11
— | JOG 210 AM
NC/MPF/SUIVEL | SIEMENS | uosril?ftfs
7 Reset -
Uorlsgie:e Position mm| TES TG1
— |: 3D_TASTER 210.000
X 5.525 T
Y 3,755 |
2 -17.040 '
A 0.600°
0.600°

Yo

U tion

Easy milling with ShopMill
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5.5 Setting the workpiece zero

If an electronic 3D probe from the tool magazine is inserted into the spindle, clamping

Calibrate . . . . .
probe tolerances will occur. This would lead to incorrect results in further measurements. This can
be avoided by calibration of the 3D probe at any reference surface or in any reference drill
hole using the Calibrate probe cycle.
M, [ “iran

NC/MPF/SUIVEL SIEMENS |
7 Reset
Uorkpiece Position [mm] TFS TCA

X AT 30_TRSTER 10,000 RELULELL

L D1 1100.00

Y F 0.000

"2 -17.040 0000  mm/min  4.0%

c S1 o
Ob654 E’Iaster 0
Calibrate: probe

Posi-
~E tion
Figure 5-5  Calibrating the probe for the length
ML it

NC/MPF/SUIVEL SIEMENS |
7 Reset
Unrlsgiece Position |mm] TFES TG1

X A|T 30_TAsTER o10008| Lenoth

U Dt L100.00

Y F 0.000

"Z -17.040 0080  mm/min  4.0%

c S1 o
G54 lE’Iaster 8
Calibrate: probe
Figure 5-6  Calibrating the probe for the radius
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Example 1: Longitudinal guide

6.1 Overview

Learning objectives
This section will explain the first steps to create a workpiece in detail. You will learn how to...
® create and manage programs;
e call tools and perform a cutter radius compensation;
® enter traversing paths;

e create drill holes and handle position repetitions.

Task

a0t 1 | T : ] 20

@10

100

. _IA |
100

n 130 -
150

Figure 6-1 Workshop drawing - Example 1:

Figure 6-2  Workpiece - Example 1:
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6.2 Program management / creating programs

Note

ShopMill always saves the last setting selected with the toggle key. Therefore, make sure
that all units, texts and symbols are specified as in the dialog boxes shown here in the

relevant input fields and all toggle fields.

Whenever it is possible to switch this is indicated in the help text (see screenshot below).

¥ ah
Y 721500 iz O
P abs
F *Rapid tr.* mm/min
6.2 Program management / creating programs

Operating sequences

After power-up of the control system, you are in the main menu.

M %

% Reset

Machine

Position [mm]

X1
Y1

21

a
c1

Figure 6-3

56

0.000
0.000
0.000

0.000°
0.888°

Main screen

Iy

Easy milling with ShopMill
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Example 1: Longitudinal guide

'

Program
manager

INPUT

New

6.2 Program management / creating programs

Open the main menu using the MENU SELECT key. In the main menu, you may call various

areas of ShopMill.

(v ik

™ | gy ‘ P
SIEMENS | =

Bt - RAUTO |
Machine Position [mm] 15

X1 0.000 L

Y1 0.000 e

21 0.000 0000 mm/min 100%

Al 8.880°

¢l 8.080° S1 o
_— paster ]

al

M 18D H [ AN

Machine | Parameter | Program ::]r:';;:r; ,3?‘?;, Setup

Figure 6-4  Main menu

Select the Program Manager softkey. The Program Manager is opened.

In the Program Manager, you can manage process plans and contours (e.g. "New", "Open",

"Copy", ...).
09/22/09
ﬁ ﬁ: 222 PM
Tupe Length Date [ -
@ [1Part programs DIR 88/28/89 11:53:28 AM
& 3 Subprograms DIR 88/28/89 11:52:56 AM
E5Workpieces DIR 09/22/869 2:22:41 PM

Figure 6-5  Program Manager

The Program Manager displays a list of the existing ShopMill directories. Use the cursor key

to select the "Workpieces' directory.

Open the "Workpieces" directory.

Enter the name 'EXAMPLE1" for the workpiece.

Tupe Uorkpiece LIPD |

Hame EXAMPLE]

Figure 6-6  Creating a workpiece

Easy milling with ShopMill
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Example 1: Longitudinal guide

6.2 Program management / creating programs

Confirm your input. The following dialog box is opened:

v
“BI:EBt Hew sequential program
Type Shophill [~
Hame Longitudinal_guide
Figure 6-7  Creating a step sequence program
ShapMill Select the input format using the ShopMill and ProgramGUIDE G code softkeys.
Via the ShopMill softkey, you specify the program type.
Specify the name of the process plan, in this case 'Longitudinal_guide'.
v 4 "Apply" your input.
Accey
il After confirming, the following interactive screenform is displayed to enter the workpiece
data.
) L

NC/UKS/EXAMPLE1/LONGITUDIHAL_GUIDE Program header Uork
i
N Blank.

X8 -75.668

Ye -50.800

X1 158.888 inc

It 100.868 inc

2R 0.868

2l -20.868 abs

PL G17 (XY)

Retraction plane

RP 100.608

Safety distance

SC 1.868

'Machining sense
Down-cut

Retract position pattern

Optimized

S b oriting | Y riing
Figure 6-8  Program header - Help display

Enter the workpiece data and general program specifications in the program header.

Easy milling with ShopMill
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Example 1. Longitudinal guide

Accept

Enter the following values:

6.2 Program management / creating programs

Field Value Selection via toggle key | Notes

Unit of measurement mm X

Work offset G54 X

Blank Cuboid X

X0 -75 Since the workpiece zero

Y0 50 lies cgntrally on the
workpiece surface, the
coordinates of the left
workpiece corner have
negative values.

X1 150 inc X (for selection of inc/abs)

Y1 100 inc X (for selection of inc/abs)

ZA 0

VAl -20 abs X (for selection of inc/abs)

PL G17 (XY) X

Retraction plane 100

Safety clearance 1

Machining direction Synchronous X

Retraction position pattern | Optimized X See below Retraction
position pattern

"Apply" the set values. After confirming, the program header is displayed.

)} &
JOG
NC/UKS/EXAMPLE1/LONGITUDINAL_GUIDE

P Program header
eno End of program

Uork offset G54

Figure 6-9  Program header, example 1 - Work step editor

Now the program has been created as the basis for further machining steps. It has a name
(in the blue bar), a program header (pictogram "P") and a program end (pictogram "END").
The individual machining steps and contours are stored in the program one beneath the
other. The later machining is performed from top to bottom.

> You may call the program header again at any time to make changes or check the values.
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6.2 Program management / creating programs

Retraction position pattern

The position pattern can be set to "Optimized" ( = time-optimized traversing distances) or
"Retraction plane".

Optimized retraction To retraction plane (standard)

AP ) B H
FrT & - AL

The tool traverses over the workpiece at the The tool traverses back to the retraction plane
safety clearance in accordance with the and performs infeed to the new position.
specified contour.

SC

'l

Softkeys

Graphic Use this softkey to switch to the online graphic of the workpiece (see screenform below).

view
j o 07/18/11
_?_ILI PM
NG/ UKS/EXAMPLE1/LONGITUDINAL_GUIDE Program header Uork

P2 Uork offset 654 offset
END Blank Block

X8 -75.888
1] -50.888
X1 150.868 inc
Ll 188.808 inc
2R 0.668
i 2 -20.8808 abs
PL G17 (XY)
Retraction plane
RP 160.888
|Safety distance
o St 1668

Machining sense
Doun-cut

Retract position pattern

Optimized

ST g oriting | B Miling

Figure 6-10 Program header - graphical view

m Use this softkey to switch back to the help display.
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6.3

6.3 Calling a fool and specifying cutter radius compensation

Calling a tool and specifying cutter radius compensation

Operating sequences

>

!’_\ Strght
Circle

Toal

Select
tool

To
program

Accept

To call the required tool, proceed as follows:

Use this key to extend the horizontal softkey menu.

Select the Straight line Circle softkey.

Select the Tool softkey.

Open the tool list.

87/18/11
:H ﬁg | 312 PM
HC/UKS/EXAMPLE1/LONGITUDINAL_GUIDE Tool | Tool
Py T D1 list
END | S rpm
: —
1. Tool selection Magazine|
Loc. Type Tool name STD H Length o 8 ‘
ol = o CUTTER18 11 8 158808 10.860 |
0 1 o CUTTER20 11 0 100068 10.008
z L
3 g CUTTER16 11 8 110008 16008
8| 4 g CUTTER32 11 8 100088 32008 [
5 | g CUTTERGB 11 8 110088 60.088
6 ¢ DRILLBS 11 0 120008 8500
7 ¥ DRILL1B 11 8 120008 10.088
§ ¥ CENTERDRILL12 11 6 120000 12008 -
9 I THREADCUTTER_M18 1 1 @ 120.080 10.600 [
18 & FACEMILLE3 11 9 110008 63000
-1 11 PREDRIL3A 2 1 A 1AAAAR 3MARA “| x
Cancel
-188  -50 [ 50 100y v

No value entered

Figure 6-11 Tool list

Use the cursor key to select the CUTTERGO tool.

Accept the tool into your program. After accepting the tool, specify the cutting rate 80 m/min
(if necessary, change the unit using the toggle key).

09/22/09
) % _vam
HC/UKS/EXAMPLE1/LONGITUDINAL_GUIDE
By
N | 88 m/min
DR

Figure 6-12 Tool cutting rate

"Apply" the set value.
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Example 1. Longitudinal guide

6.4 Specifying the distance to be traversed

6.4 Specifying the distance to be traversed

Operating sequences

Now enter the distances to be traversed:

Select the "Straight line" softkey.

Straight
Rapid Select the "Rapid traverse" softkey.
traverse . . . .
Enter the following values in the interactive screenform:
Field Value Selection via toggle key | Notes
X 110 abs X
Y 0 abs X
Radius compensation off X See below Radius
compensation
o ® e
NC/UKS/EXAMPLE1/LONGITUDINAL _GUIDE [
P Y X 110.808 abs
i v
END F4
A
b
ki S ahs
F [ *Rapid %% mm/min
Radius comp. 2]
Strght
Circle
Figure 6-13  Specifying the distance to be traversed - Radius compensation
v "Apply" the set values.
Accept
Straight Select the "Straight line" softkey.
Rapid Select the "Rapid traverse" softkey.
traverse
Easy milling with ShopMill
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Example 1. Longitudinal guide

6.4 Specifying the distance fo be traversed

Enter the following values in the interactive screenform:

Field Value Selection via toggle key | Notes
4 -10 abs X
Radius compensation Empty field X See below Radius
compensation
NC/UKS/EXAMPLE1/LONGITUDINAL _GUIDE Straight |
T X abs
Y abs
= 2 -10.8808 abs
END 268 a abs
C abs
B abs
SP1 abs
109 F [*Rapid " mm/min
Radius comp.
]
-108
-208
-208 -100 8 108 200
Strght 2 Meas. t Meas.
Girgle é? u;ak;. = t:zls

Figure 6-14 Specifying the distance to be traversed - Tool positioned in Z

v "Apply" the set values.
Accept

Straight Select the "Straight line" softkey.

Enter the following values in the interactive screenform:

Field Value Selection via toggle key | Notes

X - 110 abs X

F 400 mm/min X

Radius compensation Empty field X See below Radius
compensation

Easy milling with ShopMill
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Example 1. Longitudinal guide

6.4 Specifying the distance to be traversed

64

Accept

Tool

j e 87/18/11
106 19 PM
Straight [
-110.000 abs

X
Y
2
1}
¢
B
Si

H
F 400.868 mm/min
Radius comp.

Strght
Circle

Figure 6-15 Specifying the distance to be traversed - First machining path

"Apply" the set values. After acceptance, the list of work steps looks like this:

T T=CUTTERGO V=60m
— RAPID G40 X110 Y8
— RAPID 2-18

— F408/min X-118

Figure 6-16  Specifying the distance to be traversed - List of work steps

Select the "Tools" softkey and perform the following work steps without help.
Load the next tool CUTTER16. After accepting the tool, specify the cutting rate 100 m/min.

Create the distance to be traversed according to the following list of work steps.

T=CUTTER16 Y=108m
RAPID X85 ¥22.5
RAPID 2-18
F208/min X-85
RAPID Y-22.5
F208/min X85

!l

Figure 6-17  Specifying the distance to be traversed - Work step list

=

r58

‘lllll-'lli-i'ﬂ

m
=
&

-

r—58

Figure 6-18  Specifying the distance to be traversed - Complete
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Example 1: Longitudinal guide

6.4 Specifying the distance fo be traversed

Start simulation.

1807.11
15:22

60

=120 =100 =80 €0 ~40 20 2 40 &

X 65008Y  -225082  -19.000R 9.6807 CUTTER16 _
ena_Programmende c 9,868 Vorschub 198% BB:82:18

Figure 6-19  Simulation of the distance to be traversed

You may end simulation by selecting either the Simulation softkey again or any other
softkey.
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Example 1: Longitudinal guide

6.4 Specifying the distance to be traversed

Radius compensation

66

Selection

Result

i

Radius compensation is disabled. The milling cutter traverses with its center point along
the created contour.

The existing settings for the radius compensation is maintained.

The compensation is performed to the left of the contour in the milling direction.

The compensation is performed to the right of the contour in the milling direction.

Easy milling with ShopMill
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Example 1. Longitudinal guide
6.5 Creating drill holes and position repetitions

6.5 Creating drill holes and position repetitions

Operating sequences

Now enter the values for the drill holes and position repetitions. You will have to center,
through-drill and make threads for 12 drill holes.

O O

0 Q-9 O
0.
@ - O

Figure 6-20 Dirilling positions

d Drill Select the Drilling softkey.
Centerin) Select the Center softkey.
Select Open the tool list. Use the cursor key to select the CENTERDRILL12 tool.
tool
To Accept the tool into your program. After accepting the tool, enter the following values:
program
Field Value Selection via toggle key | Notes
F 150 mm/min X
S 500 rpm X
Diameteri/tip Diameter X Centering can be entered

with reference either to
the diameter or to the
depth (tip).

Since the drill holes
possess a 0.5 mm
chamfer, you may specify
a diameter of 11 mm.

Easy milling with ShopMill
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Example 1: Longitudinal guide

6.5 Creating drill holes and position repetitions

89/22/69
249 PM

o
Centering
Z [T CENTERDRILL12 D1 tool

IF 158.800 mm/min

P

T

= S 500.088 rpm Graphic
— 15 | Diamete pua e

= ° 00 s O
= oT

s

e

I3

e

=

3

= Vari- Simu-
& ous i lation

Figure 6-21 Centering

v "Apply" the set values.
Accept

Proceed as follows to specify and link the drilling positions with the cutting data:

Select the Positions softkey.

o 87/25/11
1142 AM

NC/UKS/EXAMPLE1/LONGITUDINAL _GUIDE Positions

Poszitions

T Y Rxes
Rectangular

= 20 -10.660

= X8 -50.600 abs
TR el 0.000 abs
il x 50.800 abs
= o B ~ B.88A abs
i X2 abs
— Y2 abs
= X3 abs
e 3 abs
s X4 abs
ﬁi‘; 4 abs

Figure 6-22 Positions - Individual drill holes

Easy milling with ShopMill
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Example 1. Longitudinal guide

v
Accept

Positions

6.5 Creating drill holes and position repetitions

Enter the following values for the two individual drill holes:

Field Value Selection via toggle key | Notes
20 -10 The starting depth is -
10mm.

X0 -50

YO0 0

X1 50 abs X

Y1 0 abs X
Note
If you deselect the Graphic view softkey, detailed help displays are displayed (see table
below).

Positions Position pattern Position circle

= .‘/’4\ 12 e
¥ in 1 =
N
WT_ !
i L

Help displays - Positions

"Apply" the set values.

Select the Positions softkey.

Easy milling with ShopMill
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Example 1. Longitudinal guide

6.5 Creating drill holes and position repetitions

{E} Select the Position circle softkey.

NC/UKS/EXAMPLE1/LONGITUDINAL_GUIDE Position circle
Y Axes

X8
Yo

2 af

positioning

i)

E@E=l L1l lalll~

|@ Edit [ETTIN] A riling

Figure 6-23 Position circle

Enter the following values:

Full circle
28 -10.668

| % ™

87/25/11

11:44 AM
Hide |
position

Graphic
view

Field Value Selection via toggle key Notes

Pattern Full circle X

Z0 -10

X0 0

YO 0

al 0

R 20

N 6

Positioning Straight line X Use the "Positioning" field

to define how to approach
the drill holes within the
drill pattern. If the drill
holes lie in a
circumferential groove, for
example, do not use
"Positioning - Straight
line"; otherwise, a contour
violation would result.

Along a straight line,
along a circle

70
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Example 1: Longitudinal guide

6.5 Creating drill holes and position repetitions

v g "Apply" the set values.
Accept
Positions Select the Positions softkey.
Select the Position pattern softkey.
Sy Y
HC/UKS/EXAMPLE1/LONGITUDINAL _GUIDE Position pattern Hide |
[ Grid position
s 20 6.008 e
" . o
T alb B.88B *
T aX B.608 *
= af 0.688 *
pres] | L1 136,908
— L2 86.668
o N1 2
= - N2 2
Pl
b
5]
END |(-58
-100
-168 -50 L} 58 illllx
| et [T A titing | g Cont i | g
Figure 6-24 Positions - Matrix
Enter the following values:
Field Value Selection via toggle key Notes
Pattern Matrix X
Z0 0
X0 -65
YO -40
a0 0
L1 130
L2 80
N1 2
N2 2
v g "Apply" the set values.
Accept
Drilling Select the Drilling Reaming softkey.
Reaming
Select Open the tool list. Use the cursor key to select the DRILLS.5 tool.
tool

Easy milling with ShopMill
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Example 1. Longitudinal guide

6.5 Creating drill holes and position repetitions

To Accept the tool into your program. After accepting the tool, enter the following values:
program
Field Value Selection via toggle key | Notes
F 150 mm/min X
\% 35 m/min X
Shank/tip Shank X Specify the depth with
reference to the shank
incrementally. In other
words: The 1/3 D drill tip
is taken into account
automatically.
Z1 20 inc X
DT Os X Drilling is performed
without a dwell time.
Note

The work steps 'Centering’, 'Drilling' and "Tapping' are linked with each other automatically.

Drilling
2 T DRILLB.S

F
5 v

ElO=%=1 11111

= e
Figure 6-25 Drilling

v "Apply" the set values.
Accept
Theead Select the Thread softkey.

B Select the Tapping softkey.

72

150.8080 mm/min
35 m/min
Duredl time
, 0 amzo)
DT 0.880 s

Shan|

= Vari-
=
B ous |&F lation

89/22/89
257 PM

Simu-
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Example 1: Longitudinal guide

6.5 Creating drill holes and position repetitions

Open the tool list. Use the cursor key to select the THREADCUTTER M10 tool.

Select
tool
To Accept the tool into your program. After accepting the tool, enter the following values:
program
Field Value Selection via toggle key | Notes
P 1.5 mm/rev X
S 60 rpm X
SR 60 rpm X
Z1 22 inc X The cutting depth must be
entered incrementally.
_) o
Tapping
T THREADCUTTER_M18 D1
l | |Table Hone
= P 1.568 mm/rev
i S 68.868 rpm
T 2 sk 66.968 rpm .
= U/o compensat. chuck Tapping
— |l-s 1 cut
i 21 22800 inc Ditithrd
— milling
— [[-18
gc"; 15
i
s -2
S o [T G rining e ot | g St
Figure 6-26 Thread
v "Apply" the set values.
Accept
Position Select the Repeat position softkey.
repetit.

The drilling positions are numbered consecutively during creation. The appropriate number is
to be found directly after the block number of the corresponding position pattern. Specify
"Hole matrix" for position 3.

08/22/69

301 PM

Repeat position
T Position 3

Figure 6-27 Repeating a position
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Example 1. Longitudinal guide

6.5 Creating drill holes and position repetitions

"Apply" the set values. After accepting the values, you will see the linking of the work steps

I-'I;::pt in the work step editor.
#2- Centering
001: Positions
111 002: Position circle
{3 003: Position grid
771 Drilling
A Tapping
=I- Repeat position
Figure 6-28 Linking of work steps
Drilling Select the Drilling Reaming softkey.
Reaming
Select Open the tool list. Use the cursor key to select the DRILL10 tool.
tool
To Accept the tool into your program. After accepting the tool, enter the following values:
program
Field Value Selection via toggle key | Notes
F 150 mm/min X
\ 35 m/min X
Shank/tip Shank X
Z1 20 inc X
DT 0 X
)| &

NC/UKS/EXAMPLE1/LONGITUDINAL _GUIDE
4

FEEL L

=S=HO=8=1 | | |

—
Zs
|

|§’ Edit

Figure 6-29

74

Drilling
T DRILL18
F
v

Shank

21 20,888 inc
DT 8.868 s

10mm drill holes

156,888 mm/min
35 m/min

view

Drilling

Reaming

Easy milling with ShopMill
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Example 1: Longitudinal guide
6.5 Creating drill holes and position repetitions

v "Apply" the set values.

Aeccept o .
Last, repeat the positions 001 and 002 for the 10mm drill.

ok Drilling # T=DRILL1D F150/min V35m 21=20inc
=I{Repeat position 001:
- Repe: io

Figure 6-30 Repeat the positions 001 and 002 in the work step editor.
Call the simulation for checking.

j b hA 02/25/11
12:01 M

HC/UKS/EXAMPLE1/LONGITUDINAL _GUIDE

X 18000y  -17.3212 186.88BA  0.080 T DRILL1®
enp_ Programmende G 0.8088 Rapid trav

@ Edit j Driling |

Figure 6-31 3D simulation
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Example 1. Longitudinal guide

6.5 Creating drill holes and position repetitions
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Example 2: Injection mold

7.1 Overview

Learning objectives

In this section you will learn the following new functions. You will learn how to...

® specify straight lines and circular paths using polar coordinates;
® create rectangular pockets;

e apply circular pockets to position patterns.

Task

st ‘ i

95

75

100 50

5 30 75 120 145
150

T o-+@s

Figure 7-1 Workshop drawing - Example 2:

«
<> .
)‘\ «

Figure 7-2  Workpiece - Example 2:

Easy milling with ShopMill
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Example 2: Injection mold

7.1 Overview

Preparation

78

Perform the following steps without help:
1.
2.
3.

Create a new workpiece with the name 'EXAMPLEZ2'".

Create a new step sequence program with the name 'INJECTION_FORM' .

Specify the blank dimensions (for the procedure, see example 1).

Note

Observe the

new zero position.

Switch to the 20mm milling cutter (F = 80 m/min).
5. Position the tool to the point X-12/ X-12/ Z-5 at rapid traverse.

Define the starting point of the contour on X5; Y5. The starting point is approached along
a straight line (F 100 mm/min, cutter radius compensation left). After you have entered
the traversing blocks, your process plan should look like this:

NC/UKS/EXAMPLE2/INJECTION_FORM

Program header
T=CUTTER28 V=88m
RAPID X-12 ¥-12
RAPID 2-5
F188/min G41 X5 Y5
End of program

Uork offset G54

B/ Eit PR
Figure 7-3

Machining step program

07/25/11
1203 PM

Easy milling with ShopMill
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Example 2: Injection mold

7.2 Straight lines and circular paths by way of polar coordinates

7.2 Straight lines and circular paths by way of polar coordinates

Operating sequences

Before you start entering the contour, observe the following note:

Note

You can describe the end point of a traversing block not only by way of its X and Y
coordinates, but if necessary also via its polar reference point.

X and Y are not known in our example. However, you can determine the point indirectly: It
lies 20 mm away from the center of the circular pocket which highlights the pole here. The
polar angle 176° results from the calculation 180° - 4° (see workshop drawing).

176°

/7 ,

End point
X?Y?

Pole

X30/Y75
Starting Q
point i
X5/Y5

Figure 7-4  Determination of end point and polar angle

Proceed as follows to enter the contour:

Polar Select the Polar softkey.

Pole Select the Pole softkey.

Enter the following values in the interactive screenform:

Field Value Selection via toggle key | Notes
X 30 abs X
Y 75 abs X

Easy milling with ShopMill
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Example 2: Injection mold

7.2 Straight lines and circular paths by way of polar coordinates

89/22/08
312PM

30.000 abs
abs

Strght Measurem.
Circle milling

Figure 7-5  Specifying the pole

v "Apply" the set values.

Accept

Straight Select the Straight line / polar softkey.
polar

Enter the following values in the interactive screenform:

Field Value Selection via toggle key Notes

L 20 The length L specifies the
distance of the end point
of the straight line from
the pole.

a 176 The polar angle specifies
how far the length L must
be rotated around the
pole to reach the end
point of the straight line.

You may specify the polar
angle either in the
counterclockwise (176°)
or also in the clockwise
direction
(-184°).

Easy milling with ShopMill
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Example 2: Injection mold

Strght
Circle

7.2 Straight lines and circular paths by way of polar coordinates

Straight polar

i[i!]
176,900

mm/min

a
F
Radius comp.

89/22/09
313PM

Figure 7-6  Specifying the straight line using polar coordinates

v "Apply" the set values.
Accept

Circle Select the Circle / polar softkey.
polar

A circular path can also be specified using polar coordinates.

Enter the following value in the interactive screenform:

Field

Value

Selection via toggle key

Notes

a

90 abs

Since the pole applies
both for the circular path
and for the straight line, it
need not be entered once
more.

The polar angle is 90° in
this case.

(See illustration below)

End point

Starting
point

X30/Y75

Figure 7-7 Pole starting / end points

Easy milling with ShopMill
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Example 2: Injection mold

7.2 Straight lines and circular paths by way of polar coordinates

82

Accept

<«
Back

Straight

NC/LIKS/EXAMPLE2/INJECTION_FORM
P Y

89/22/69
314 PM

Circle polar
Direction of rotation n]

a 99.008
F mm/min

|1hl!l4

E

Strght
Circle

Measurem.
milling

Figure 7-8  Specifying the circular path

"Apply" the set values.

Select the Back softkey.

Select the Straight line softkey.

Since the end point of the straight line is known unambiguously, you may here use the

Straight line function.

Enter the following value in the interactive screenform:

Field

Value Selection via toggle key

Notes

X

120 X

Easy milling with ShopMill
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Example 2: Injection mold

7.2 Straight lines and circular paths by way of polar coordinates

HC/UKS/EXAMPLE2/INJECTION_FORM Straight

p Y X 120,660 abs
T | ¥ abs
s 2 abs
i A abs
e C abs
v 158 B abs

1SP1 abs

e F mm/min
! Radius comp.

END

Strght
Circle

Figure 7-9  Specifying a straight line
v "Apply" the set values.
Accept
Polar Select the Polar softkey.
Pole Select the Pole softkey.

07/25/11
1221 PM

Since the end point of the next circular path is not known, you must here work with

polar coordinates again.

Enter the following values in the interactive screenform:

Field Value Selection via toggle key Notes

X 120 abs X The pole of the circular

v 75 abs X path is known from the
drawing.

j ’ﬂys},;ﬂ:

HC/UKS/EXAMPLE2/INJECTION_FORM
¥y X
| ¢

P BN

Strght
Circle

120.000 abs
75,800 abs

Measurem.
milling

Figure 7-10  Specifying the pole for the circular path

Easy milling with ShopMill
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Example 2: Injection mold

7.2 Straight lines and circular paths by way of polar coordinates

~ "Apply" the set values.
Accept

Circle Select the Circle / polar softkey.
polar

Enter the following value in the interactive screenform:

Field Value Selection via toggle key | Notes
a 4 The polar angle is also
known because of the
symmetry.
) % i

Circle polar
Direction of rotation 0
a 4.008 @

F mm/min

Strght Measurem.
Circle milling

Figure 7-11  Specifying the circular path using polar coordinates

~ "Apply" the set values.
Accept

& Select the Back softk

Back elect the Back softkey.
Straight Select the Straight line softkey.

The end point of the straight line is known so that you can enter it directly.

Enter the following values in the interactive screenform:

Field Value Selection via toggle key | Notes
X 145 abs
Y 5 abs

Easy milling with ShopMill
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Example 2: Injection mold
7.2 Straight lines and circular paths by way of polar coordinates

07/25/11

12:30 PM

E‘}Nl)lﬁlll—i

Strght
Circle

Figure 7-12  Specifying a straight line

v "Apply" the set values.
Accept
Straight Select the Straight line softkey.

The whole contour has been milled once with the last straight line.

Enter the following value in the interactive screenform:

Field Value Selection via toggle key | Notes
X -20 abs X
_) ot

Straight

T 5 -26.600

L1~ 12 i Graphic
=] A abs view
= c abs

13 B abs

= o ISP1 abs

~u F mm/min

_, |58 |Radius comp.

(Fa

o 3]

Figure 7-13  Specifying a straight line

v "Apply" the set values.
Accept

Easy milling with ShopMill
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Example 2: Injection mold

7.2 Straight lines and circular paths by way of polar coordinates

Select the Straight line softkey.

Straight
J Enter the following values in the interactive screenform:
Field Value Selection via toggle key | Notes
X -12 abs X
Y -12 abs X
Radius compensation off X The last motion is
traversing to the safety
clearance, disabling the
radius compensation.
= i
| T
= L
= A
A :
L= SP1
~ F
— s Radius comp.
o
-5
Strght
Circle
Figure 7-14  Specifying a straight line - Safety clearance
v 4 "Apply" the set values.
Accept

Easy milling with ShopMill
86 Training Documents, 09/2011, 6FC5095-0AB50-1BP1




Example 2: Injection mold

7.2 Straight lines and circular paths by way of polar coordinates

The following simulation shows the manufacturing sequence for you to check before
A% |ation manufacturing the workpiece.

07/25/11
12:33 PM

—

HC/UKS/EXAMPLE2/INJECTION_FORM

Top view

-
=40 =20 0 20 a0 60 80 100 120 140 160 180
X

S12000Y | 120002 | -5008R | 0.000T CUTIER2D i
5] et | gh riing

C 0.008 Feedrate 128% B:65:22
Figure 7-15 Simulation - Top view

07/35/11
1234 PM

HC/UKS/EXAMPLE2/INJECTION_FORM

X | -12800Y  -12.0002 -5.000A 0,800 T CUTTER20 . n
e End of c 0.000 Feedrate |zmna:a

S/ e | g oriting

Figure 7-16 3D simulation
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Example 2: Injection mold

7.3 Rectangular pocket

7.3

Rectangular pocket

Operating sequences

Pocket

Rectang.
pocket

Select
tool

To
program

88

Proceed as follows to enter the rectangular pocket:

7 g \-\
OO

Figure 7-17 Rectangular pocket - Example 2

Select the Milling softkey.

Select the Pocket softkey.

Select the Rectangular pocket softkey.

Open the tool list and select CUTTER10.

Accept the tool into your program.

After accepting the tool, enter the following values:

Field Value Selection via toggle key | Notes

F 0.15 mm/tooth X

\Y, 120 m/min X

Reference point Center X

Machining Roughing X Ensure that the toggle
field stands on Single

position.

X0 75 Specify the geometrical

Y0 50 data for .the rectapgular
pocket in these fields:

20 0 Position, width and

w 40 length, ...

L 60

R 6

a0 30

Z1 -15 abs X

Easy milling with ShopMill
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Example 2: Injection mold

Accept

7.3 Rectangular pocket
Field Value Selection via toggle key | Notes
DXY 80% X The max. infeed in the
plane (DXY) specifies at
which width the material
is removed. This can be
specified either as a
percentage of the milling
diameter or directly in
mm.
The maximum infeed in
the lane is specified in %
here.
Dz 25
Uxy 0.3
uz 0.3
Insertion Helical X Select "helical insertion" if
not yet set (see below
Insertion).
EP 2 mm/rev X
ER 2
) % "
HC/WKS/EXAMPLE2/INJECTION_FORM Rectangular pocket Select |
Py T  CUTTER1A D1 toal
T F 8.158 mm/tooth
— 128 m/min Graphic
— l1g8 Et.el.ln.ni.m F%__i view
e I T
L e TR
| -2 Circular
;w g
- s
= o 15000 abs
=5 DXY g0.000 %
ﬁ 29 D2 2500
UXY 0.308
U2 9.300
8 Insertion ) Helical
n req -
2 48 60 80 108 120 Removing Comp. machining
: A
| Edit | gl Orit. [T it g et | g S B

Figure 7-18 Roughing a rectangular pocket

"Apply" the set values.

Easy milling with ShopMill
Training Documents, 09/2011, 6FC5095-0AB50-1BP1
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Example 2: Injection mold

7.3 Rectangular pocket

Select the Pocket softkey.

Pocket . . . .
Enter the following values in the interactive screenform:
Field Value Selection via toggle key | Notes
F 0.08 mm/tooth X
\% 150 m/min X
Machining Finishing X Margin and base are
finished using these
settings. Alternatively,
you may also only finish
the margin or chamfer the
pocket.
) G
NC/UKS/EXAMPLE2/INJECTION_FORM Rectangular pocket Select |
Py T  CUTTER1B Di tool
T F 0,088 mm/tooth
— v 2 75 m/min Gn.mhic
: 108 ?‘cf. ln_m.nt %{ view
gl e e prrs
~ L
B
a1 5 [ P S
(i = g? -15.008 abs
= \ DXY 80.000 %
me Wi
o 73 0308
a Insertion Helical
e EP 2.000 mm/rev
ER 2.008
S e | Gy o
Figure 7-19  Finishing a rectangular pocket
v "Apply" the set values.
Accept
Insertion
Helical insertion Vertical insertion Oscillating insertion
F

EP = insertion pitch
ER = insertion radius

EW = insertion angle

90

Training
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Example 2: Injection mold

7.4 Circular pockets on a position pattern

7.4 Circular pockets on a position pattern

Operating sequences

Proceed as follows to enter the rectangular pockets:

Figure 7-20 Rectangular pocket - Example 2

d Mill. Select the Milling softkey.
Pocket Select the Pocket softkey.
Circular Select the Circular pocket softkey.
pocket
Sele::t Open the tool list and select CUTTER10.
too
To Accept the tool into your program.
program

After accepting the tool, enter the following values:

Field Value Selection via toggle key | Notes
F 0.15 mm/tooth X
\Y 120 m/min X
Machining Roughing X
Position pattern X Similar to drilling, you can

also apply a position
pattern to pockets.

%) 30 X

Z1 -10 abs X

DXY 80 % X Specify the maximum
infeed in the plane in %.

Dz 5

UXxy 0.3

Easy milling with ShopMill
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Example 2: Injection mold

7.4 Circular pockets on a position pattern

92

Ve
Accept

Pocket

Circular
pocket

Field Value Selection via toggle key | Notes
uz 0.3
Insertion Helical X
EP 2 mm/rev X
ER 2
Solid machining Complete X
machining
)
Circular pocket Select |
[Va CUTTER18 D1 tool
— 8.158 mm/tooth
= ;achininn 1 m/mil:
e entric i
E Pnscitiunhpatt
T
Gircular
=1 s |
%‘ D2 5000
UXY 8.308
Uz 8.300
AL Insertion Helical
EP 2.888 mm/rev
ER 2.800
Removing Comp. machining
S ean | Gy o
Figure 7-21  Roughing a circular pocket
"Apply" the set values.
Select the Pocket softkey.
Select the Circular pocket softkey.
Enter the following values:
Field Value Selection via toggle key | Notes
F 0.08 mm/tooth X
\% 150 m/min X
Machining Finishing X

Easy milling with ShopMill

Training Documents, 09/2011, 6FC5095-0AB50-1BP1




Example 2: Injection mold

HC/WKS/EXAMPLE2/INJECTION_FORM

Circular pocket

7.4 Circular pockets on a position pattern

89/23/08

TP
Select

vy T CUTTER1 D1 tool
—_ 8,988 mm/tooth
—~ ] 158 m/min
=S Machining hdad
v 2 Centric
55 Paosition patt.
~ e
i Circular
= -10.000 abs nocket
=) 80.000 %
7 5.008
Ef’ 0308
i 8.308
Helical
2,888 mm/rev
2108

EEar 10

Figure 7-22  Finishing a circular pocket

"Apply" the set values.

Select the Drilling softkey.

Select the Positions softkey.

Vari-
|- Rl

Simu-

&2 [ation

Positions
Select the Position pattern softkey.
r'"-. p y
Enter the following values:
Field Value Selection via toggle key Notes
Pattern Matrix X Position patterns are
described in the Drilling
menu with the Positions
submenu (independent of
the machining method).
X0 30 abs
YO0 25 abs
a0 0
L1 90
L2 50
N1 2
N2 2

Easy milling with ShopMill
Training Documents, 09/2011, 6FC5095-0AB50-1BP1
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Example 2: Injection mold

7.4 Circular pockets on a position pattern

Accept

Simu-

£% |ation

94

89/23/08
1:28 PM

Position pattern

e | Grid

= 2 080

= 8 30000

= v 25800
] 0000 °

L X 0.000
o 8,090 °

B L1 90000

= ¢ ¢ L2 5.800

B Wi 3 (o o)

o o

=

#

END

@ Edit

Figure 7-23  Positions of the circular pockets

"Apply" the set values.
Start simulation.

o 07/25/11
12.39 PM

NC/UKS/EXAMPLE2/INJECTION_FORM

730012

—-
w0 End of program
& it | g oriting | L Miling

Figure 7-24  Simulation - Cut active

Easy milling with ShopMill
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Example 3: Mold plate

8.1 Overview

Learning objectives

In this section you will learn the following new functions, in particular the contour calculator.
You will learn how to...

e mill open contours;
® remove contour pockets from the solid, machine residual material and finish;
e apply machining methods on several planes;

® take into account obstacles.

Task

A=A 3

i1
i
T

50 ;
(42.5) 1
35

45

45

901 > !
nsl (O S

1001

60
70
85
100 a

Figure 8-1 Workshop drawing - Example 3:

Easy milling with ShopMill
Training Documents, 09/2011, 6FC5095-0AB50-1BP1
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Example 3: Mold plate

8.2 Path milling of open contours

Figure 8-2  Workpiece - Example 3:

Preparation
Perform the following steps without help:
1. Create a new workpiece with the name 'Example3'.
2. Create a new process plan with the name 'MOLD_PLATE'.

3. Specify the blank dimensions (for the procedure, see example 1).

Note

Observe the new zero position.

8.2 Path milling of open contours

Contour calculator

With the contour calculator integrated into ShopMill for entering complex contours, you can
enter even the most complicated contours easily.

With the graphical contour calculator, you can
enter the contours faster and more easily than
with conventional programming - and even
without any mathematical knowledge.

Easy milling with ShopMill
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Example 3: Mold plate

Operating sequences

Proceed as follows to enter the contour:

8.2 Path milling of open contours

Cu+||1|t Select the Contour milling softkey.
miil,

New Select the New contour softkey. Type the name MOLD_PLATE_Outside for the contour.
contour

Each contour is assigned its own name. This provides for better legibility of the programs.

Please enter the new name

MOLD_PLATE_Outside

Figure 8-3  Creating the 'MOLD_PLATE_Outside' contour

v "Apply" your input.

Accept . . . : .
In the interactive screenform, enter the following values for the starting point of the contour
line:
Field Value Selection via toggle key | Notes
X -35 The starting point for
% -100 construction is also the

starting point for later
machining of the contour.

mlE: et

-99.95 X

Y

-108

-180.85

-35.04 -35.82 -35 -34.98 -3496

Edit | gh Driling

Figure 8-4  Specifying the starting point

Easy milling with ShopMill
Training Documents, 09/2011, 6FC5095-0AB50-1BP1

Starting point
&Y PL G17 (XY)

ENp | END Cyl. surf, transf. off
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Example 3: Mold plate

98

8.2 Path milling of open contours

Note

Here you only describe the workpiece contour; the approach and retraction travels will only
be defined later.

v "Apply" the set values.
Accept
b3 Enter the following values for the straight line in the interactive screenform:
+
Field Value Selection via toggle key | Notes
Y 35 abs X The first contour element

is a vertical straight line
with the end point at
Y=20.

You can specify the
subsequent circle contour
very easily in this dialog -
as a transition element to

the next straight line.
Therefore, the theoretical
end point of the straight

line lies at Y=35.
Transition to next element | Radius X
R 15
j‘ m 89/23/08

1:44 PM
NC/UKS/EXAMPLE3/MOLD_PLATE Straight line Y
B < Y Y 35.080 abs
o i al 98.688
4 15 Transition to next element
5 Radius
R 15.800

= Vari- Simu-
B ous |&F lation

Figure 8-5  Specifying the vertical contour straight line

~ "Apply" the set values.
Accept

Easy milling with ShopMill
Training Documents, 09/2011, 6FC5095-0AB50-1BP1




Example 3: Mold plate

8.2 Path milling of open contours

Enter the following values for the horizontal straight line in the interactive screenform:

—e—
Field Value Selection via toggle key | Notes
X 35 abs X
R 15 The radius is entered as a
rounding again.
) e
HC/WES/EXAMPLE3/MOLD_PLATE Straight line X
BNy X
o p :u;
"N" 88 'grmsitianm next element
R
68
40
All para-
meters
Figure 8-6  Specifying the horizontal contour straight line
v "Apply" the set values.
Accept

Easy milling with ShopMill
Training Documents, 09/2011, 6FC5095-0AB50-1BP1
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Example 3: Mold plate

8.2 Path milling of open contours

o

~
Accept

Ve
Accept

Path
milling

Select
tool

To
program

100

Enter the following values for the vertical straight line in the interactive screenform:

Field Value

Selection via toggle key

Notes

Y -100 abs

X

Straight line ¥

B Y -168.800 abs

w0 |1 leg al -90.868 °

a2 270.868 ©
Transition to next element

1 b Radius

END R 0.600

S ean | Gy o

89/23/88
1:45 PM

Simu-
lation

Figure 8-7  Specifying the vertical contour straight line

"Apply" the set values.

Accept the contour into your process plan.

To be able to machine the created contour, you must now create the following work steps.

To this end, proceed as follows:

Select the Path milling softkey.

Open the tool list and select CUTTER32.

Accept the tool into your program.

Easy milling with ShopMill

Training Documents, 09/2011, 6FC5095-0AB50-1BP1




Example 3: Mold plate
8.2 Path milling of open contours

Enter the following values for roughing in the interactive screenform:

Field Value Selection via toggle key | Notes
F 0.15 mm/tooth X
\% 120 m/min X
Machining Roughing X With ShopMill V6.4 and
forward X higher, you may also mill
reverse against the
engineering direction.
Radius compensation Left X The tool is to traverse to
the left of the contour.
Z0 0
Z1 10 inc X Switch the depth Z7to
"inc". This provides the
advantage that in all
cases only the actual
depth of the pocket can
be entered. This makes
input easier for you, in
particular with nested
pockets.
Dz 5
uz 0.3
Uxy 0.3
Approach Straight line X Approaching can be
performed either along a
quarter, semicircle,
vertically or along a
straight line.

In this case, it is
reasonable to approach
the contour tangentially

along a straight line.
L1 5 The cutter radius need
not be taken into account
in the approach length L7;
it is calculated by
ShopMill automatically.
FZ 0.1 mm/tooth X
Retraction Straight line X
L2 5
Lift mode To retraction X
plane

Easy milling with ShopMill
Training Documents, 09/2011, 6FC5095-0AB50-1BP1 101



Example 3: Mold plate

8.2 Path milling of open contours

88/23/88

1:49 P

Path milling

T CUTTER32 D1
5}5;1 F 0.150 mm/tooth
oo |l2ge v 126 m/min
| Machining v
forward
Radius comp. &4
188 20 0.000
21 10.008 inc
D2 5.008
w2 0.308
] UXY 0.300
‘Approach Straight +
8} 5.000
F2 0.108 mm/tooth
[-108 Retract Straight <
L2 5000
Lift mode
-280 Tl
-268 -108

Figure 8-8  Roughing the contour

v "Apply" the set values.
Accept
Path Enter the following values for finishing in the interactive screenform:
milling
Field Value Selection via toggle key Notes
F 0.08 mm/tooth X
\% 150 m/min X
Machining Finishing

09/23/08
1:49 PM

Path milling
T CUTTER32 D1

ol F 8.888 mm/tooth
75 |ge v 150 m/min
a3l 'Machining | www
| forward
'Radius comp. &
160 28 2.000
21 10.800 inc
02 5.008
iU
|Approach Straight -
L1 5,000
F2 8.188 mm/tooth
=168 - : |Retract Straight <
L2 5.008
Lift mode
= To RP
] ~-1088

= Vari- Simu-
BE ous |€% Jation

Edit | gl Oril

Figure 8-9  Finishing the contour

Ve "Apply" the set values.
Accept

Easy milling with ShopMill
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Example 3: Mold plate

Simu-

= lation

8.3

8.3 Solid machining and residual material; finishing of confour pockets

The two machining steps are linked in the work step editor.

NC/UKS/EXAMPLE3/IMOLD_PLATE

P Program header Uork offset 654

/"~ Contour HOLD_PLATE_OUTSIDE

fgﬂ Path milling v T=CUTTER32 FD.15/t V120m 2=0 21=10inc
75 path milling 79y T=CUTTER32 F0.08/t V150m 2=0 21=10in(—]

EN0 End of program

Figure 8-10 Linking of the work steps in the process plan

The following simulation shows the manufacturing sequence for you to check before
manufacturing the workpiece.
87/28/11

j :ﬁ% 236 PM

HC/UWKS/EXAMPLE3/MOLD_PLATE &

2

30
view

Program
control
X 51888Y  -121.8882 100.008 A 0.008 T CUTTER32 D1

ent  End of program C 0.080 Rapid trav 128" 86:84:03
[>] |
Edit | g Driling

Figure 8-11  Simulation - External contour

=~ lation

Solid machining and residual material; finishing of contour pockets

Operating sequences

Proceed as follows to enter the pocket contour: Remove the pocket from the solid and finish.

O O
©) O
O O
@) @)

Figure 8-12 Pocket contour

Easy milling with ShopMill
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Example 3: Mold plate

8.3 Solid machining and residual material; finishing of confour pockets

Cont.
mill.

Hew
contour

Accept

Accept

104

Select the Contour milling softkey.

Select the New contour softkey. Type the name 'MOLD_PLATE_Inside' for the contour.

Please enter the new name

MOLD_PLATE_Inside

Figure 8-13 Creating the 'MOLD_PLATE_Inside' contour

"Apply" your input.

Enter the following values for the starting point in the interactive screenform:

Field Value Selection via toggle key | Notes
X 0 abs

Y -90 abs

mlE: gt

Starting point

P @Y PL GI7 (XY

1 o Cyl. surf, transf, off
|

&

oy e X 0.060 abs

i Y -90.000 ahs

Figure 8-14  Specifying the starting point

"Apply" the set values.

Easy milling with ShopMill
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Example 3: Mold plate

8.3 Solid machining and residual material; finishing of confour pockets

Enter the following values for the horizontal straight line in the interactive screenform:

——>
Field Value Selection via toggle key | Notes
X 25 abs X Within the framework of
this exercise, do not
specify the arc as a
rounding, but as a
separate element.
Therefore, design the
straight line only up to
X25.
o "
HC/UKS/EXAMPLE3/MOLD_PLATE Straight line X |
CHES X 25.000 abs
~ } - |at 0.000 ° =
154 eng o o z :
me " e
R 0.000
-B0
i i ° All para-
meters
-108
-118
] 18 20 38
>
| Eat | b o | b v [DAREEE gy vt S
Figure 8-15 Specifying the horizontal contour straight line
~ "Apply" the set values.
Accept

Easy milling with ShopMill
Training Documents, 09/2011, 6FC5095-0AB50-1BP1
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Example 3: Mold plate

8.3 Solid machining and residual material; finishing of confour pockets

Enter the following values for the arc in the interactive screenform:

N

Field Value Selection via toggle key | Notes
Direction of rotation Left X

R 5

X 30 abs X

Y -85 abs X

2 "

g, Frasen JU8

Kontur
frisen

Kreis
Drehrichtung
R 5.000

X 30.000 abs
Y -85.000 abs
|

30.000 abs
J -90.000 abs
270.000 ©
270.000 °
180.000 °
270.000 ©

{ibergang zum Folgeelement

Radius

R 0.000

Figure 8-16  Arc contour (bottom right)

Dialog
Auswahl

Two design solutions result after entering the Y end point. Select the desired solution using
the Select dialog softkey. Subsequently, the selected solutions turns to orange, and the

alternative solution is displayed with black points.

Circle

Direction of rotation

R 5.000

X 38.008 abs

¥ -85.000 abs

Il 25.860 abs

i -85.8808 abs

ol 8.888 °

a2 Tangential

B1 96.888 °

B2 90.860 °

Transition to next element
Radius

[}

Vari-

Dialog
select
Dialog
accept
inversely (i.e. held down).
=
-86
-8B
Figure 8-17  Arc contour - after selection
106

ous | &2 lation

Accept your selection. The geometry processor automatically detects that the programmed
arc is connected tangentially to the straight line. The Tangent to prec.elem. is displayed

89/23/09

@

Tangent.

Change
selection

Simu-

Easy milling with ShopMill
Training Documents, 09/2011, 6FC5095-0AB50-1BP1



Example 3: Mold plate
8.3 Solid machining and residual material; finishing of confour pockets

~ "Apply" the set values.
Accept

1 Enter the following values for the straight line in the interactive screenform:

+
Field Value Selection via toggle key | Notes
Y -20 abs X Enter the end point of the
Transition to next element | Radius X straight line. The

5 transition to R36 is
rounded with R5.

9/23/09
j G '\’EQ”PM
Straight line ¥
\‘ -20.000 abs
al 98.668 °
a2 Tangential
Transition to next element
Radius
R 5

Vari- Simu-

EE ous |€% lation

Figure 8-18 Specifying the vertical contour straight line

v "Apply" the set values.
Accept

Easy milling with ShopMill
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Example 3: Mold plate

8.3 Solid machining and residual material; finishing of confour pockets

N

Accept

108

Enter the following values for the arc in the interactive screenform:

Field Value Selection via toggle key | Notes
Direction of rotation Right X
R 36
X -30 abs X
Y -20 abs X
Transition to next element | Radius X
5

21.07.09

16:37
Kreis |
Drehrichtung
R

36.000

X -30.000 abs
CTRl ¥ -20,000 abs
o i I 0.000 abs
= J -0.100 abs
al 236.443 °©
-20 a a2 146,443 °
1 123557 ©
B2 112.865 =
-10 |Ubergang zum Folgeelement Parameter

Radius
R

x
Abbruch

Figure 8-19 Specifying the contour arc

"Apply" the set values.

Easy milling with ShopMill
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Example 3: Mold plate
8.3 Solid machining and residual material; finishing of confour pockets

Enter the following values for the straight line in the interactive screenform:

*
-
+
Field Value Selection via toggle key | Notes
Y -90 abs X
Transition to next element | Radius X Specify the radius R5 as
5 a rounding.
)
HC/WKS/EXAMPLE3/MOLD_PLATE Straight line ¥
P &Y 3 -39.000 abs
r~als al -96.868
?’8’6} — e |a2 146,443 °
fal : Trmsilianmn_ext element
ey /_k/ Radius
~ R 5.000
J -40
e
-60
All para-
meters
Figure 8-20 Specifying the vertical contour straight line
v "Apply" the set values.
Accept
Close Close the contour. Thus, the pocket contour is described completely.
contour
J ot
Straight XY Delete |
element
= X 0,009 abs
132} ) t -99.090 abs
. o
£ = Ll i "?ran:itiuntn nex.telement
Radius
R
e |4 taon
Figure 8-21 Closing the contour
v Accept the contour into your process plan.
Accept

Easy milling with ShopMill
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Example 3: Mold plate

8.3 Solid machining and residual material; finishing of confour pockets

Select the Pocket softkey.

Pocket
Selei:t Open the tool list and select CUTTERZ20.
too
To .
program Accept the tool into your program.

Note

The manufacturing direction of the pocket has already been defined in the program header.
The "Synchronous" setting was selected in this case.

Enter the following values for roughing in the interactive screenform:

Field Value Selection via toggle key | Notes

F 0.15 mm/tooth X

\% 120 m/min X

Machining Roughing X

Z0 0

Z1 15inc X If you specify the
machining depth with
incremental , you must
specify a positive value

for the depth.

DXY 50% X

Dz 5

UXY 0.3

uz 0.3

Starting point Automatic X If you select the Aufom
setting for the starting

point (insertion), the
starting point is specified
by ShopMill.
Insertion Helical X Set insertion to Helical
EP 2 mm/rev X with 2mm for both pltCh
and radius.
ER 2
Lift mode To retraction X
plane

Easy milling with ShopMill
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Example 3: Mold plate
8.3 Solid machining and residual material; finishing of confour pockets

87/28/1
j %g Harem
Mill pocket Select
CUTTER20 D1
8.158 mm/tooth

128 m/min
Machining v
20 8.808
21 15.888 inc
DXY 56.600 %
D2 5.008
Uxy 8.388
173 8.308
Starting point automatically

Helical
2.688 mm/rev
2.608

Simu-

&= lation

Figure 8-22 Roughing a pocket

v "Apply" the set values.
Accept
Pocket Select the Pocket Resid.mat. softkey. As the 20mm cutter cannot machine R5 radii, material
res.mat. will remain in the corners. Use the Pocket Resid. mat. to remove areas not yet machined by

roughing with pinpoint accuracy.

Select Open the tool list and select CUTTER10.
tool
To Accept the tool into your program.
program

Enter the following values in the interactive screenform:

Field Value Selection via toggle key Notes

F 0.1 mm/tooth X

\% 120 m/min X

Machining Roughing X

DXY 50% The maximum infeed in
the plane must be 50 %.

Dz 5

Easy milling with ShopMill
Training Documents, 09/2011, 6FC5095-0AB50-1BP1 11



Example 3: Mold plate

8.3 Solid machining and residual material; finishing of confour pockets

Pocket resid. mat.
CUTTER18 D1

0.188 mm/tooth
,&%] 200 v 120 m/min
7% Machining v
=
]' 180
=0 DXY 50.000 %

D2 5.000

('] +
Lift mode
D ToRP

Edt | g ot | b i

Figure 8-23 Machining residual material of the pocket

v "Apply" the set values.
Accept
Pocket Select the Pocket softkey.
Select Open the tool list and select CUTTER10.
tool
To Accept the tool into your program.
program

Enter the following values for the reworking the pocket in the interactive screenform:

112

Field Value Selection via toggle key | Notes

F 0.08 mm/tooth X

\% 150 m/min X

Machining Base X

UXY The allowance which you
uz have previously entered

for roughing must remain
set for the values in the
"Finishing allowance
fields in the plane (UXY)"
and "Finishing allowance
in the depth (UZ)" fields.
This value is important for
automatic calculation of
the distances to be
traversed.

Easy milling with ShopMill
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Example 3: Mold plate

8.3 Solid machining and residual material; finishing of confour pockets

7/28/11
2:47PM

Mill pocket
CUTTER18 D1 tool

8.888 mm/tooth

158 m/min Graphic
Machining vvrBase
20 8.808
21 15.888 inc
DXY

2.688 mm/rev
2.608

Figure 8-24  Finishing a pocket

v 4 "Apply" the set values.
Accept
Pocket Select the Pocket softkey.
In the interactive screenform, specify the following value for removing the residual material of
the contour:
Field Value Selection via toggle key Notes
Machining Edge X
07/2911
2:48 PM
ll pocke Select
. CR1B D1
0.888 mm/tooth
158 m/min Graphic
wwvWall
0.600
15.888 inc
5.008
8.308
Lift mode
Figure 8-25 Finishing the edge
v "Apply" the set values.
Accept

Easy milling with ShopMill
Training Documents, 09/2011, 6FC5095-0AB50-1BP1
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Example 3: Mold plate

8.4 Machining on several planes

8.4

Machining on several planes

Operating sequences

114

Mill a 60mm circular pocket in two work steps as described in the example

'INJECTION_FORM' .

©) O
O O
O O
©) ©)

Figure 8-26 Circular pocket

1. In the first work step, the pocket is machined by roughing up to -9.7 mm using a 20 mm

cutter.

) %

NC/UKS/EXAMPLES/MOLD_PLATE

Circular pocket

-l
=<
=]

r~ F 8.156 mm/tooth
f&] :l1 e 128 m/min
i achining -
= Centric
P
F Single position
Q —l
= — ~ X8 0.660
; ¥0 0.000
& / \ 20 0.000
0 / \ o 60.600
3 i \ 21 -10.868 inc
£y 1 DY 50.008 %
£ D2 5.000
uxy 0.360
0 u2 0.360
= Insertion Vertical
F2 8.188 mm/tooth

CUTTER208 D1

87/28/11
253 PM

Select

Graphic
view

Rectang.
pocket

Circular
pocket

=_ Vari-

Edit | g Driling JEERET1Y
Figure 8-27 Roughing a circular pocket

Simu-
E= ous |£2 lation
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Example 3: Mold plate

8.4 Machining on several planes

2. In the second work step, the pocket is finished using the same tool.

87/28/11

254 PM

Circular pocket Select
CUTTER20 D1 tool

- 8.188 mm/tooth
f&} v 158 m/min Graphic
7% Machining A view
~ Centric
1 Single position
X0 6.000
) g . Y8 0.008
¢ 20 5.000 "
o / ircular
2 \ o 66.068 pockel
) f | 21 -10.808 abs
3 | - | DXY 50.000 %
B \ | D2 5.000
' UxY 8.300
9 [I73 B.300
Insertion e teetrate )
8.188 mm/tooth

Figure 8-28 Finishing a circular pocket

To specify how the inside circular pocket is machined, proceed as follows: Machine the

circular pocket down to a depth of -20 mm.

Note

Now the starting depth is no longer at 0 mm, but at -10 mm.

©) O
O O
©) O
©) ©)

Figure 8-29 Inside circular pocket

d Mill Select the Milling softkey.

Select the Pocket softkey.

Easy milling with ShopMill
Training Documents, 09/2011, 6FC5095-0AB50-1BP1

115



Example 3: Mold plate

8.4 Machining on several planes

Enter the following values for machining of the circular pocket in the interactive screenform:

Circular
pocket
Field Value Selection via toggle key | Notes
F 0.15 mm/tooth X
\% 120 m/min X
Machining Roughing X
X0 0
YO 0
Z0 -10
%) 30
Z1 -20 abs X
DXY 50% X
Dz 5
uUxy 0.3
uz 0.3
Insertion Vertical X
FZ 0.1 mm/tooth X
89/23/69
zazp
Circular pocket Select
Py CUTTER2A D1 tool
~ 0.158 mm/tooth
r&] v s 128 m/min
ff % Machining — v
o - Sing:’es%%siﬁon
% i ;g 4::: Circular
3 T pocket
ﬁ‘_ ] + DXY 50.080 %
END 174 5.000
UxY 0.300
174 0.300
Insertion Vertical
74 0.188 mm/tooth
Removing Comp. machining
S e | Gy o
Figure 8-30 Roughing the inside circular pocket
v "Apply" the set values.
Accept
d Mill Select the Milling softkey.
Pocket Select the Pocket softkey.

Easy milling with ShopMill
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Example 3: Mold plate

Circular
pocket

Accept

Simu-

= lation

8.4 Machining on several planes

Enter the following values for machining of the circular pocket in the interactive screenform:

Field Value Selection via toggle key | Notes
F 0.08 mm/tooth X
\% 150 m/min X

09/23/09
232 PM
Circular pocket
T CUTTER28 D1
F 0.080 mmy/tooth
v 158 m/min
Machining [ e

Centric
| Single position
X0 0.000
0.000
-10.008
30.000
-20.000 abs
50.000 %
5.000
0.300
0.300

Circular
pocket

Vertical
0.188 mm/tooth

Figure 8-31 Finishing the inside circular pocket

"Apply" the set values.

Start the simulation.
87/28/11

j a% 311PM
NG/WKS/EXAMPLE3/MOLD_PLATE

30
U]
control
0.888 T CUTTER28 “
|
Ex-

X 1.788% 19992 160.808 A
(]

D1
END End of program 8.808 Rapid trav 128% 00:08:24
[>]

_ Simu-
7 lation

Edit | zgh Driling
Figure 8-32 Simulation in 3D display

ecute

Easy milling with ShopMill
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Example 3: Mold plate

8.5 Taking into account obstacles

8.5

Taking into account obstacles

Operating sequences

118

1. Centering

89/23/08

P2 T CENTERDRILL12 D1
r~ F 150.808 mm/min
] S 500.088 rpm
s Diameter
e 11.808
DT 0.600 s

goconnony 33

E

Simu-
lation

Figure 8-33 Work step 'Centering'

. Drilling

07/29/11
j % Efl.”l’ﬂ'ﬂ
NG/UKS/EXAMPLE3/MOLD_PLATE Drilling Select
P2 T  DRILL1® D1 tool
- F 156.888 mm/min
7 ]5 (] 35 m/min Graphic

Shank view
21 20,060 inc

Drilling

e v oT 0,000 s

Figure 8-34 Work step 'Drilling’

As you have already seen in example 1, different drill patterns can also be interlinked in the
case of this workpiece. However, you should take into account that one or several obstacles
must be bypassed - depending on the sequence of machining. Traverse either to safety

clearance or to the machining plane between the drill holes - depending on the settings you
have made.

First create the work steps 'Centering' and 'Drilling' as done in example 1.

Easy milling with ShopMill
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Example 3: Mold plate

8.5 Taking into account obstacles

Proceed as follows to enter the relevant drilling positions:

Select the Positions softkey.

Positions
ot First create the left line of holes in the sequence from bottom to top.
Enter the following values in the interactive screenform:
Field Value Selection via toggle key | Notes
Pattern Line X
Z0 -10
X0 -42.5
YO -92.5
a0 90
Lo 0
L 45
4
)| % T
Position pattern Hide
position
Figure 8-35 Specifying the line of holes
v g "Apply" the set values.
Accept
Positions Select the Positions softkey.

Easy milling with ShopMill
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Example 3: Mold plate

8.5 Taking into account obstacles

Obstacle

Accept

Poszitions

120

Use the "Obstacle" function to specify a distance of 1 mm to be traversed, as the right-hand
line of holes must also be drilled from bottom to top for the purposes of an exercise. The
obstacle only needs to be entered if you have first switched the "Retraction position pattern”

toggle field to "Optimized".

28.07.08
14:56

Hindernis

NG ? 337

- i

|

.
i
|

o

Hindernis

]

Figure 8-36  Specifying an obstacle

"Apply" the set values.

Select the Positions softkey.

Enter the following values for the second line of holes in the interactive screenform:

Field Value Selection via toggle key Notes
Pattern Line X
Z0 -10
X0 42.5
YO -92.5
a0 90
LO 0
L 45
4

Easy milling with ShopMill
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Example 3: Mold plate

-
=<

Nigtiteeccd el

#

s
B
i

-

Position pattern
Line

20 -10.000
X 42,5808
Yo -92.560
al 90.000 ©
L8 0.808
L 45.800
N 4

Figure 8-37  Specifying the line of holes

v "Apply" the set values.
Accept
Positions Select the Positions softkey.
Obstacl
sare Enter Z=1.
v "Apply" the set value.
Accept
Positions Select the Positions softkey.

1

8.5 Taking into account obstacles

87/28/1

323PH
Hide

position

To get to the next drill pattern - the circle of holes -, another obstacle must be bypassed.

In the interactive screenform, enter the following values for the 6 drill holes in the full circle:

Field Value Selection via toggle key | Notes
Pattern Full circle X

Z0 -10

X0 0

YO 0

a0 0

R 22.5

N 6

Positioning Straight line X

Easy milling with ShopMill
Training Documents, 09/2011, 6FC5095-0AB50-1BP1
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Example 3: Mold plate

8.5 Taking into account obstacles

’ i 07/29/11
J0G 324 PM
Position circle Hide
position
Full circle
-10.680
0.008
0.008
0.000 ©

22.500
6

positioning

Figure 8-38 Specifying the drill holes in the full circle

v "Apply" the set values.
Accept
Positions Select the Positions softkey.
Obstacle To make the last drill hole, another obstacle must be bypassed. Enter Z=1.
v "Apply" the set value.
Accept
Positions Select the Positions softkey.
/'*/. Enter the following values for the last drilling positions in the interactive screenform:

Note

If necessary delete any existing positions using the DEL key.

Field Value Selection via toggle key | Notes
Pattern Rectangular X

Z0 -10

X0 0

YO0 425

Easy milling with ShopMill
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Example 3: Mold plate

8.5 Taking into account obstacles

’ m 07/28/11
J0G 3:27 PM

HC/UKS/EXAMPLES/MOLD_PLATE Positions

0.880 abs

2500 =0
abs
abs

7 EEY

LRSS = o 0101810 leid o]

Figure 8-39  Specifying the drilling positions

v "Apply" the set values.
Accept

Note

This programming example is intended to familiarize you with the "Obstacle" function. There
are naturally more elegant methods of programming drilling positions, including only one
obstacle.

Try out different strategies and decide which is the best for you.

Simu- Start simulation.

= lation

87/28/11
3:30 PM

—

Top view

A0 -140 <120 100 A0 £l 40 20 0 2 40 a0 a0 00 120 190 160

X 0.008Y 42508 2 160.888 A 0.888 T DRILL18
End  End of program C 0.888 Rapid trav

Figure 8-40 Simulation - Top view

Easy milling with ShopMill
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8.5 Taking into account obstacles

Easy milling with ShopMill
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Example 4: Lever

9.1 Overview

Learning objectives
In this section you will learn the following new functions. You will learn how to...
e perform face milling;
e create edges (auxiliary pockets) for removing material from the solid around islands;
® create and copy circular islands;
e work with the work step editor and machine islands;
e perform deep-hole drilling, helix milling, boring and thread milling;

® program contours using polar coordinates (version 6.4 and higher).

Task

Figure 9-1 Workshop drawing - Example 4:

Easy milling with ShopMill
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Example 4. Lever

9.1 Overview

Preparation

126

Figure 9-2  Workpiece - Example 4:

Perform the following steps without help:
1. Create a new workpiece with the name 'Example4'.

2. Create a new process plan with the name 'LEVER' .

3. Specify the blank dimensions (for the procedure, see example 1).

Note

The thickness of the blank will be 25 mm; therefore, it is imperative to set ZA to 5 mm.

After input of the data, the program header should look as in the screen below.

09/09/11
j m BfWJ;?H

HC/UKS/EXAMPLE4/LEVER Program header
H

Graphic
view

X 110.800 abs
¥ 30.006 abs
20 5.000
i 2 -20.888 abs
PL G17 (XY)
Retraction plane
RP 10,860
Safety distance
o SC 1,008

Machining sense
Down-cut
Retract position pattern

ST b oriling | L iting

Figure 9-3  Workpiece dimensions as in the program header

Easy milling with ShopMill
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Example 4. Lever

9.2 Face mifling

9.2 Face milling

Operating sequences

d Mill. Select the Milling softkey.
Face Select the Face milling softkey.
milling
Sele::l Open the tool list and select FACEMILLG3.
too
To Accept the tool into your program.
program

Enter the following values for roughing in the interactive screenform:

Field Value Selection via toggle key | Notes
F 0.1 mm/tooth X
\% 120 m/min X
Machining Roughing X
Direction Alternating X
X0 -40
YO -70
Z0 5
X1 110 abs X
Y1 30 abs X
Z1 0 abs X
DXY 30 % X
Dz 5
uz 1
j JOG ]J"\zlwpl'i
HC/UES/EXAMPLE4/LEVER Face milling
Py T  FACEMILLG3
END F 0.188 mm/tooth
100 v 128 m/min
Machining v
Direction
X8 -40.000
58 i -70.080
20 5.000
X1 118,088 abs
] Y1 38,000 abs
21 8.088 abs
DXY 30.000 %
Dz 5.000
|50 w2 1,008
-188
-150
-50 (] 50 108 158}(
|@ Edit | gl Drin (SR it i vt | g S b

Figure 9-4  Roughing a surface

Easy milling with ShopMill
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Example 4. Lever

9.2 Face milling
v "Apply" the set values.
Accept
Face Select the Face milling softkey.
milling
Enter the following values for finishing in the interactive screenform:
Field Value Selection via toggle key | Notes
F 0.08 mm/tooth X
\% 150 m/min X
Machining Finishing X
Note
The values for the finishing allowance must be identical for both roughing and finishing, as
this value specifies the allowance for the subsequent machining by finishing, and then when
finishing, the thickness of the material to be removed is meant.
B9y/23/09
11 PM
Face milling Select |
T  FACEMILLG3 D1 tool
5 F B,HB mmf!;odlh
- ;auhininu b mjm;:v
Direction =]
XB -48.800
58 Yo -70.800
28 5.008
X1 110.800 abs
8 Ll 38.000 abs
21 0.800 abs
DKy 30.800 %
1.800
S ean | G o
Figure 9-5  Finishing a surface
v 4 "Apply" the set values.
Accept

Easy milling with ShopMill
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Example 4. Lever

9.3

9.3 Creating an edge for the lever island

Creating an edge for the lever island

Operating sequences

Cont.
mill.

Hew
contour

Note

Islands are described - like pockets - as a contour in the graphical contour calculator. They
only become islands through linking in the process plan. The first contour in the process plan
always describes the pocket. One or several of the subsequent contours are interpreted as
islands.

Since no pocket exists in the case of the 'LEVER' example, you must create a fictitious
auxiliary pocket around the external contour. This serves as a necessary outside boundary
for the traversing paths and thus forms a frame in which the tool motions take place.

Select the Contour milling softkey.

Create a new contour with the name 'LEVER_Rectangular_Area'.

Please enter the new name

LEVER_Rectangular_RArea

Figure 9-6  Creating the contour

Create the following contour without help. Round the corners with R15. Select such values
that the workpiece corners are covered by the pocket.

!
- : ™

!

17

o ‘ )
}

Figure 9-7  Edge for the lever island

Easy milling with ShopMill
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Example 4. Lever

9.4 Machining the lever

Compare your contour with the screen below.

09/23/09
Sy Yo
Straight line X Delete

X 115,000 abs element
i 8.8e8 ©

‘Transition to next element

Radius
R 15.000

Figure 9-8  Readily designed contour

9.4 Machining the lever

Operating sequences

Proceed as follows to enter the contour:

(+) ®

O

Figure 9-9  Lever contour

Cont. Select the Contour milling softkey.
mill.
Hew Create a new contour with the name 'LEVER_Lever'.
contour

Please enter the new name

LEVER_Lever|

Figure 9-10  Creating the contour

Easy milling with ShopMill
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Example 4. Lever
9.4 Machining the lever

In the interactive screenform, enter the following values for the starting point of the contour

line:
Field Value Selection via toggle key | Notes
X -24 abs
Y 0 abs
j e 29/09/11
J

Starting point

o @Y PL G17 (XY)
& me Cyl. surf. transf. off
II\/
f"] 0.05 X -24.000 abs
END Starting paint ¥
Y 0.808 abs
]
-8.85
-24.84 -2482 -24 -23.98 -23.96 X

Edit | g Driling
Figure 9-11  Specifying the starting point

v "Apply" the set values.
Accept

Easy milling with ShopMill
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Example 4. Lever

9.4 Machining the lever

Enter the following values for the first arc in the interactive screenform:

N

Field Value Selection via toggle key | Notes

Direction of rotation Clockwise X

R 24 Radius and center point
I 0 are known.

j 69/23/09

316 PM

Direction of rotation

S = R 24.808
f%ﬁ.- Eno (48 % abs
x| Y abs
| 0.008 abs
2 J 0.600 abs
al 98,000 ©
B1 :
L] - + Bz o
Transition to next element All para-

melers

FS B.g08

Figure 9-12  Arc contour

v "Apply" the set values.
Accept

Easy milling with ShopMill
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Example 4. Lever
9.4 Machining the lever

Create the inclined straight line connected tangentially to the preceding element.

A
e
Tangent. Select the Tangent to prec.elem. softkey.
trans.
) g
Straight XY
; 1y X b
| =~ | & . abs
el M i
h lat g
o | |a2  Tangential
NI | Transition e: |l;:t element
20 / - \\ R P 0
\|
'] - |
K /
el P |
Figure 9-13 Inclined straight line contour
v Press ENTER to confirm your input.
Accept

Easy milling with ShopMill
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Example 4. Lever

9.4 Machining the lever

f'\; Enter the arc connected tangentially.

Tangent. Select the Tangent to prec.elem. softkey.
trans.
Enter the following values for the arc in the interactive screenform:

Field Value Selection via toggle key | Notes
Direction of rotation Right X
R 8 Radius, center point and
X 85 abs X end point are known.
Y -8 abs X
| 85 abs X
) g
Gircle

P &Y Direction of rotation

E R 8,008
= 18 )
Bl s X 85.000 abs
ol ¥ ~8.008 abs
ENOD
1 85.090 abs
5 J 0.008 abs
al 349,150 °
a2 Tangential
Bl 180.068 °
i i [H] 169.158 ©
Transition to next element All para- |

Radius meters

Figure 9-14  Arc contour

Dialog Press ENTER to confirm the suggested contour.
accept

v "Apply" the set values.
Accept

Easy milling with ShopMill
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Example 4. Lever

9.4 Machining the lever

Enter the following values for the horizontal straight line up to end point X30 in the interactive

e screenform:
Field Value Selection via toggle key | Notes
X 30 abs X
R Enter 40 mm for the
radius to the subsequent
element.
) i
Straight fine X |
X 30.888 abs
atl 180.000 ©
a2 Tangential
Transition to next element
Radius
R
52 o | e
Figure 9-15 Horizontal straight line contour
v "Apply" the set values.
Accept

Easy milling with ShopMill
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Example 4. Lever

9.4 Machining the lever

Accept

136

Observe the following note for the next inclined straight line:

Note

The tangential transition is always only referred to the main element, i.e. in this case, the

straight is not connected tangentially (see screenform below).

Main element a
not tangential —_ \

Rounding

Main element

89/23/08
319 PM

Straight XY

= X abs
% ¥ abs
2 168 |at ¢
- 1 :
e B Transition to next element

s Cham

. 58 FS 8.008

Change
selection
All para-
meters

Vari- Simu-

-
BE ous [4# lation

Figure 9-16 Inclined straight line contour

Press ENTER to confirm your input.

Easy milling with ShopMill
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Example 4. Lever

N

Tangent.
trans.

All para-
meters

Dialeg
select

Dialeg
accept

v
Accept

9.4 Machining the lever

Enter the arc connected tangentially.

Select the Tangent to prec.elem. softkey.

Select the All parameters softkey.

Use the All parameters function to display detailed information on the arc. This can serve to
check the entered values, for example (e.g.: Does the arc end vertically...?).

Enter the following values for the arc in the interactive screenform:

Field Value Selection via toggle key | Notes
Direction of rotation Right X
R 8
Y -58 abs
I 0 abs
J -58 abs
)| % Yo
HC/UKS/EXAMPLE4/LEVER Circle
P (&Y Direction of rotation [}
& [~ R 8.000
% |,
Fonl 150 X -8.080 abs
M ~ X ~15.368 inc
e PO Y -50.000 abs
o Lss y 3.136 inc
-~ | 0.000 abs Chasga
J 3.136 inc
al 246,922 ©
-65 a2 Tangential
B1 99.000
82 156.922
-78 Transition to next element
Cham
FS 2.008
-75
10 5 [} 5 1y
[>T}
. . G = Vari- Simu- Bx-
|@ Edit J Duill d e -~ n?:l‘lh aa :;Is == Ia“:;:ln ecute

Figure 9-17  Arc contour

Select the desired contour suggestion.

Press ENTER to confirm the suggested contour.

Press ENTER to confirm your input.

Easy milling with ShopMill
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Example 4. Lever

9.4 Machining the

o

Tangent.
frans.

Accept

138

lever

Specify the vertical straight line (automatically tangential) up to the end point Y-27.

Select the Tangent to prec.elem. softkey.

Enter the following values in the interactive screenform:

Field Value Selection via toggle key | Notes
Y -27 abs X
R 18 X Round the transition to
the subsequent straight
line using R18.
j 69/23/09

321 PM
Straight line Y ‘
Y -27.000 abs

5|~ al 98.688
5| . -28 a2 Tangential
reqls Transition to next element

Radius
R 18.800 T

Change
selection
All para-
melers

-38

B )~ 1)

Cancel ‘

Simu-
lation

Figure 9-18 Vertical straight line contour

"Apply" the set values.

Easy milling with ShopMill
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Example 4. Lever

9.4 Machining the lever
" A Specify the inclined straight line.
e
) L
NC/UWKS/EXAMPLE4/LEVER
P ey o
: s
(] g g“ o
@ L[58 #l‘zﬂl'lxiﬁﬂrl 1o next element
. | Cham
,/_‘ |Fs 0.009
1
=
Figure 9-19 Inclined straight line contour
v 4 Press ENTER to confirm your input.
Accept
Easy milling with ShopMill
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Example 4. Lever

9.4 Machining the lever

N

Tangent.
frans.

Accept

Accept

140

Close the contour to the starting point with an arc.

Select the Tangent to prec.elem. softkey.

In the interactive screenform, enter the following values for the starting point of the contour

line:

Field Value Selection via toggle key | Notes
R 24

X -24 X

Y 0 X

| 0 X

-5

S ean | Gy o

Figure 9-20  Arc contour

"Apply" the set values.

Accept the contour.

Circle

Direction of rotation

R 24.008

X -24.000 abs
L4 0.000 abs
I 8.008 abs
J 8888 abs
al 131.955 °

a2 Tangential
1 90.666 °
B2 41.955 ©
Transition to next element

Cham
FS 8.800

89/23/08
322 PM

Proceed as follows to rough and finish the pocket taking into account the lever contour:

Figure 9-21  Roughing and finishing around the lever

Easy milling with ShopMill
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Example 4. Lever

Pocket

Select
tool

To
program

Accept

9.4 Machining the lever
Select the Pocket softkey.
Open the tool list and select CUTTER20.
Accept the tool into your program.
Enter the following values for roughing in the interactive screenform:
Field Value Selection via toggle key | Notes
F 0.15 mm/tooth X
\% 120 m/min X
Machining Roughing X
Z0 0
Z1 6 inc X
DXY 50% X Specify the maximum
infeed in the plane in %.
Dz 6
Uxy 0
uz 0.3
Starting point Automatic X
Insertion Vertical X
Fz 0.15 mm/tooth X
Lift mode To RP X
mlE ghi
HC/UKS/EXAMPLE4/LEVER Mill pocket
Py T  CUTTER28 D1
=31 F 8.158 mrn,n'_ﬁndlh
’,E-ﬂ: 269 ghnhininu = m,'n'ur;
[\,j 20 0000
5 .
o D2 5.000
UXY 0.608
U2 0.300
(] Starting point automatically
Insertion Vertical
~-108 F2 0.158 mmj/tooth
Lift mode
To RP
-208
-108 (] 100 280 X
=T
FErsarya - - i e

Figure 9-22 Roughing the contour

"Apply" the set values.

Easy milling with ShopMill
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Example 4. Lever

9.4 Machining the lever

Pocket

Accept

142

Select the Pocket softkey.

Enter the following values for finishing in the interactive screenform:

Field Value Selection via toggle key | Notes
F 0.08 mm/tooth X
\% 150 m/min X
Machining Finishing the X
base
Z0 0
Z1 6 inc X
DXY 50% X Specify the maximum
infeed in the plane in %.
UXY 0
uz 0.3
Starting point Manual X
XS 70
YS -40
Insertion Vertical X
Lift mode ToRP X
)| % B

Mill pocket

Select

Y T  CUTTER28 D1
IF 0.888 mm/tooth
=2 v 150 m/min
/-7 (188 Machining vvvBase
7 20 0.008
<] 21 6.000 inc
50 = DXY 58.008 %
END ("~ \
L Uxy 0.008
. t =] Strtngpoint — Hanuel
\ — ing poin anual
NI Xs 70,000
/ s -40.088
-50 o Insertion Vertical
| = F2 0.158 mm/tooth
e 4
108 Lift mode

= Vari- Simu-
B2 oy |4 iation

Figure 9-23  Finishing the base

"Apply" the set values.
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Example 4. Lever

9.5 Creating an edge for the circular island

9.5 Creating an edge for the circular island

Operating sequences
Create an edge for boundary when milling without help. Mill down to a depth of -3.

58"

Figure 9-24 Edge contour for the circular islands

Note

The values R36 and R26 result from the corresponding island radius + cutter diameter (here:
20 mm + 1 mm allowance).

The radii R5 and R15 are selected freely.

co‘?lt Select the Contour milling softkey.
mi.

Hew Create a new contour with the name 'LEVER_Lever_Area'.
contour

Please enter the new name

LEVER_Lever_Area

Figure 9-25 Creating the contour
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9.6 Creating a 30mm circular island

Design the boundary for the traversing paths around the workpiece contour as described
above such that the 20mm milling cutter fits everywhere between the boundary and the
islands. Enter this boundary contour in the same way as the lever contour.

Y Direction of rotation
36.000
= X 4235 abs
¥ 35.750 abs
58 1 0.000 abs
—— J .808 abs
\ al 90.808 ©
] L =]
j ] 353.244 °©

B2 96.756 °

-180

-150

-58 8 58 108 15“)(7

Figure 9-26  Arc contour section, left

¥ Direction of rotation
R 26.000
L= X 65.000 abs
i -26.000 abs
50 1 85.000 abs
—_— 1 0.008 abs
e al 353244 °
8 . + A a2 Tangential
B1 186.000 *
m—— B2 173.244 °
[ Transition to next element
-58 gl Cham
k j FS 0.908
-188
-158
S B s w5y

Figure 9-27  Arc contour section, right

9.6 Creating a 30mm circular island

Operating sequences

( Transition to next element
-50 P Cham
/ FS 0.008

To create the 30mm circular island, | will proceed as follows:

Figure 9-28 30mm circular island

144
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9.6 Creating a 30mm circular island

qulllt Select the Contour milling softkey.
mi.

Hew Create a new contour with the name 'LEVER_Circle_R15'".
contour

Please enter the new name

LEVER_Circle_R15

Figure 9-29 Creating the contour

Create a circular contour without help (see illustration below). The starting point of the
circular construction lies at X-15; YO.

Note

Ensure that various values must be dimensioned incrementally.

09/23/09
333PM

HC/UKS/EXRMPLE4/LEVER

P &Y |Direction of rotation
= |m R 15.000
E bk X ~15.000 abs
ol fee Y 9.008 abs
2 | 15,008 inc
2 10 ] 0.808 abs
) at 90.060 °©
END

| g1 99.000 °

] . + B2 0.6e0 ©
[Transition to next element All para-

Radius meters

Vari- Simu-

-
85 ous |4# fation

Figure 9-30 Circular island contour
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9.7 Creating a 10mm circular island

9.7 Creating a 10mm circular island

Operating sequences

To create the 10mm circular island, proceed as follows:
O

Qo

Figure 9-31  10mm circular island

Cont. Select the Contour milling softkey.

.
mill.

Hew Create a new contour with the name 'LEVER_Circle_R5_A'.

contour

Please enter the new name

LEVER_Circle_R5_f

Figure 9-32 Creating the contour

Create a circular contour without help (see illustration below). The starting point of the

circular construction lies at X80; YO.

Note

Since this circular island will be copied in the next step, you must specify the contour
incrementally so that you only need to change the starting point when copying.

89/23/09
) & bk
Circle [
P &Y Direction of rotation
% e R 5008

,E‘E s X 80.800 abs
~ Y 0,660 abs
21 Is I 5000 inc
%’ J 0,888 abs
/ o 98,800 £t s 10
r~ ’
£ND (3] 90.000 °
e . . B2 0.008 °
Transition to next element All para-
Radius melers

Figure 9-33  10mm circular island contour

Easy milling with ShopMill
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9.8

After entering the circle, the broken-line graphics looks like this.

09/88/11
407 PH

-
=<

Graphic
view

Open further
program

drd e o

™
/

= Vari- Simu-
S5 ous |4F Jation

Figure 9-34 Broken-line graphics

Copying the 10mm circular island

Operating sequences

To copy the circular island created in the previous step, proceed as follows:

(o) ®

@

Figure 9-35 10mm circular island

Easy milling with ShopMill
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9.8 Copying the 10mm circular island

Navigate and copy the 'LEVER_Circle_R5_A' contour.

Copy

) % g
HC/UKS/EXAMPLE4/LEVER ] e

T Face milling 7 T=FACEMILLG3 FB.1/t Y=12Bm X8=-48 YB=-70 28=5 218

& Face milling 997 T=FACEMILLG3 FO.08/t Y=156m XB=-48 Y=-70 26-5 210

/1 Contour LEVER_RECTANGUL AR_AREA

/1 Contour LEVER_LEVER
31 Mill pocket ¥ T=CUTTER28 FB.15/t U=126m 28=8 Z1=Ginc
3 Mil pocket wvvB T=CUTTER2A F8.88/t U=158m 20=A 21=Binc
/"~ Contour LEVER_Lever_Area
f“] Contour LEVER_CIRCLE_R15
/7~ Contour LEVER_C

END End of program o

&b Drilling
Figure 9-36 Copying the contour
Paste Paste the copied contour and give it the name 'LEVER_Circle_R5_B'.

) & i
HC/UKS/EXAMPLE4/LEVEI 8

P Program header Uork offset G54 &

% Face milling 9 T=FACEMILLG3 FO.1/t U120m XD=-40

B Face willing 997 T-FACEMILLGZ FO.08/t U150m X0=-40 -
/1 Contour LEVER_RECTANGULAR_ARER

/1 Contour LEVER_LEVER
434 mill pocket Rename contour m 20=0 21=6inc
9/ 1ill pocket m 20=0 21=6inc
/7 Contour
[~ Contour Gontour name: LEVER_CIRCLE_R5_A -
0 End of progras Please enter the new name r———

LEVER_Circle_R5_B
Figure 9-37  Specifying the name for the copied contour
Ve Press ENTER to confirm your input.
Accept

Easy milling with ShopMill
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9.8 Copying the 10mm circular island

After accepting the values, your process plan should look like this:

09/88/11
J33PH

v T=FACEMILL63 F8.1/t V=128m XB=-40 Y8=-70 20=5 21-8 s

Face milling
55 Face milling vev  T=FACEMILLG3 F0.08/t V=158m X0=-40 Y0=-70 20=5 21=0
/1 Contour LEVER_RECTANGULAR_AREA
/1 Contour LEVER_LEVER
2 Mill pocket v T=CUTTER28 F8.15/t V=120m 28=0 21=6inc
L2 Mill pocket vwvB T=CUTTER28 F8.88/t V=158m 28=0 21=6inc
/1 Contour LEVER_Lever_Area
/-1 Gontour LEVER_CIRGLE_R15
/- Contour LEVER_CIRCLE_R5_A
/-1 Contour LEVER_Circle_R5_B -

END  End of program

&b Drillng

Figure 9-38 Pasted contour in the work step editor

Now you must only change the starting point, as you have specified the contour
incrementally.

Open the contour. This key can then also be used in the open contour to open the selected
> geometry element for changing.

In the interactive screenform, enter the following values for the starting point of the contour

line:

Field Value Selection via toggle key | Notes
X -5

Y -58

| % g

Starting point

% By PL G17 (XY)
ELT Cyl. surf, transf. off
Il‘\,
i 1 -57.95 X -5.000 abs
3;? Starting point ¥
2 ¥ ~56,000 abs
~
"‘\.
Fj
3 Lsp
END

-58.85

-504 -582 -5 -498 -496

Edit | zgh Driling
Figure 9-39 Changing the starting point

v "Apply" the set values.
Accept

Easy milling with ShopMill
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9.9 Machining the circular island using the editor

9.9 Machining the circular island using the editor

Operating sequences

To machine the three circular islands, proceed as follows: When machining the circular
islands, you will learn further functions of the work step editor, helping you understand how
to use parts of the process plans several times and how to manage the process plan (see
Functions of the work step editor).

The following contour serves the boundary of the traversing path during manufacturing.

Figure 9-40 Boundary of the traversing path

Your process plan will look as follows:

) %

NC/UKS/EXAMPLE4/LEVER
% Face milling v T=FACEMILL63 F8.1/t U=128m X8=-48 Y8=-70 285 21-8 -

83/83/11
333 PM

T Face milling w97 T=FACEMILL63 F8.88/t V=158m X8=—48 Y8=-70 20=5 21=0
/1 Contour LEVER_RECTAHGULAR_AREA

[~ Contour LEVER_LEVER

A3 Mill pocket = T=CUTTER20 F8.15/t V=120m 20=0 21=6inc

27 Mill pocket w77 T=CUTTER20 F8.88/t V=150m 28=8 21=6inc

/1 Contour LEVER_Lever_RArea

/7= Contour LEVER_CIRCLE_R15

/1 Contour LEVER_CIRCLE_R5_A

1 Contour LEVER_Circle_R5_B

END  End of program

ST g Driting | L iling

Figure 9-41 Process plan

Mark Highlight the two work steps for roughing and finishing of the pocket.
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Copy

Paste

9.9 Machining the circular island using the edjtor

Copy the highlighted work steps.

08/88/11
334 PH

Face milling v T=FACEMILL63 F8.1/t V=128m XB=-40 Y8=-70 20=5 21-8

55 Face milling vev  T=FACEMILLG3 F0.08/t V=158m X0=-40 Y0=-70 20=5 21=0
/1 Contour LEVER_RECTANGULRAR_ARERA
/" Contour LEVER_LEVER

T=CUTTER28 F0.15/t V=120m 20=8 21=6inc

T=CUTTER28 F0.88/t V=150m 28=8 Z1=6inc

= Contour LEVER_Lever_Area
/-1 Gontour LEVER_CIRGLE_R15
/4 Contour LEVER_CIRCLE_RS_A
/™1 Contour LEVER_Circle_R5_B o

END  End of program

&b Drillng
Figure 9-42  Highlighted machining steps

Paste the work steps beneath the contours. This will link the technologies for removing

material from the solid with the contours.

) &

HC/UKS/EXAMPLE4/LEVER

09/09/11
334 PM

% Face milling 7 T=FACEMILLB3 FB.1/t Y=128m XB=-48 Y8=-78 285 218
%5 Face milling 977 T=FACEMILLG3 FO.08/t U=150m XB=-4B YB=-78 205 21=
/™ Contour LEVER_RECTANGULAR_AREA

/1 Contour LEVER_LEVER

L2 Mill pocket v T=CUTTER28 F8.15/t U=128m 26=B 21=Ginc

3 Mill pocket wwwB T=CUTTER20 FO.88/t U=158m 20=0 21=6inc

/" Contour LEVER_Lever_Area

/1 Contour LEVER_CIRCLE_R15

/-1 Gontour LEVER_GIRCLE_R5_A

/-1 Contour LEVER_Circle_R5_B =
31 Mill pocket v T=CUTTER2 FB.15/t U=128m 26=8 21=3inc

Mill pocket wv7B T=CUTTER20 FO.08/t U=158m 20=0 21=3inc =]

N0 End of program

4 Driling
Figure 9-43 Pasted machining steps

Now you must only adapt the technologies solid 'roughing’ and 'finishing' for removing

material from the solid to the new machining depth:

Easy milling with ShopMill
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9.9 Machining the circular island using the editor

Open the work step for roughing.

>

Enter the following values for roughing in the interactive screenform:

Field Value Selection via toggle key | Notes
Z1 3inc X

Starting point Manual X

XS 70

YS -10

g "t

Mill pocket

Select

P Y 17 CUTTER28 D1

o F 0.158 mm/tooth

, (108 ] 128 m/min Graphic

s Machining v

e 28 6.600

13 1/lse 21 3.800 inc

o DXY 50.808 %

@ D2 6,008

I~ UXY 0.660

~1lls 172 6.368

£~ Starting point Manual

I~ XS 70.800

¥sS -10.868

p -50 Insertion Vertical

o F2 0158 mm/tooth
108 Lift mode

Figure 9-44  Adaptations for roughing

"Apply" the set values.
Accept

88/88/11

Mill pocket Select
P Y T  CUTTER208 D1
=] F 0.888 mm/tooth
o, |[168 ] 156 m/min Graphic
I~ Machining vvvBase
~ 20 0.008
191 |se 21 3.808 inc
ol DXY 50.000 %
T uxy 0.888
~1lls 173 8.308
- Starting point Manual
™~ XS 70.000
[ <] Ys -10.800
a3 (-50 Insertion Vertical
| 7 0.158 mm/tooth
Lift mode
=il ToRP

Figure 9-45 Adaptations for finishing

152

Open the work step for finishing. Change the values similar to roughing.
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Example 4. Lever
9.9 Machining the circular island using the edjtor

v "Apply" the set values.

Accept

Graphic The screenform above shows which geometries are used in finishing (process plan graphic).
view

88/89/11
4:08 PM

Figure 9-46 Broken-line graphics

Simu- Check your intermediate result by way of simulation.
4= |ation

09/09/11

-60 €0 -40 -20 0 20 40 60 a0 100 120 140
X 72519Y -8.3212 10.008 A 08.008 T CUTTER28 D1
N0 End of program C 0.888 Rapid trav 128% 008:12:05

High resolution image being generated el

. Simu-
~— lation

Figure 9-47 Simulation - Top view

Easy milling with ShopMill
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9.10 Deep hole drifling

Functions of the work step editor

The following information provides you with an overview of the functions of the work step

editor.
Graphic Use this softkey to switch to the broken-line graphics.
view
Use this softkey to search for texts in the program.
Search
Use this softkey to select several work steps for further processing (e.g.,
s "Copy" or "Cut").
: Use this softkey to copy work steps to the clipboard.
opy
Use this softkey to paste work steps from the clipboard to the process
Paste plan. The copied step is always inserted after the currently highlighted
step.
= Use this softkey to copy work steps to the clipboard; at the same time, it

is deleted at its origin. This softkey can also be used for "pure" deletion.

Use this softkey to switch to the extended menu.

Use this softkey to renumber the work steps.
Renumbering

Use this softkey to open the "Settings" dialog. Here you can specify, e.g.

Settings automatic numbering or whether you wish the end of the block to be
represented as a symbol.
Use this softkey to return to the previous menu.
9.10 Deep hole drilling

Operating sequences

Proceed as follows for rough-boring:

Figure 9-48 Deep hole drilling

Easy milling with ShopMill
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d Drill. Select the Drilling softkey.
Drilling Select the Drilling Reaming softkey.
Reaming
Select Open the tool list and select PREDRILL30.
tool
To Accept the tool into your program.
program

9.10 Deep hole drilling

Enter the following values for deep hole drilling in the interactive screenform:

Field Value Selection via toggle key | Notes
F 0.1 mm/rev X
\% 120 m/min X
Depth reference Tip X
Z1 -21 abs X
DT Os X
& Ll
HC/WKS/EXAMPLE4/LEVER Drilling Select |
E [T PREDRILL38 D1 tool
; g “‘1}_%3 s
'gé | 121 -21.000 abs
~ 2L R Drilling
/i
1) 3
™~ q>
<fl |
B! |
END .

| |

| | |

| L)

|

|

. .

FEa - - PR i e

Figure 9-49  Specifying the drill hole

v "Apply" the set values.
Accept

Easy milling with ShopMill
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9.11 Milling a helix

Enter the following values for the drilling position in the interactive screenform:

Positions
Field Value Selection via toggle key | Notes
Positions Rectangular X
Z0 -6
X0 70
Y0 -40
83/09/11
418 PM
Positions Delete
all
Rectangular
-6.606
70.808 abs
-40.888 abs
-} Drilling P2 T
Figure 9-50 Entering the position
v "Apply" the set values.
Accept
9.1 Milling a helix

Operating sequences

Proceed as follows to remove the residual material of the circular ring remaining after the
drilling by way of a helical motion ("helix"):

Figure 9-51  Milling a helix

Easy milling with ShopMill
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9.11 Milling a helix

!A %Fgrt Select the Straight line Circle softkey.
Ircie

Select Open the tool list and select CUTTERZ20 .
tool
To Accept the tool into your program. Enter the following value in the interactive screenform:
program
Field Value Selection via toggle key | Notes
\Y 120 m/min X

69/23/09

3:46 PH
Select |
tool

Y T  CUTTER28 D1
e} v 128 m/min

200 (13

B

Strght
Circle

Measurem.
milling

Figure 9-52  Milling a helix

v g Press ENTER to confirm your input.
Accept
Straight Select the Straight line softkey.
Rapid Select the Rapid traverse softkey.
traverse . . .
In the interactive screenform, enter the following values for the starting point of the contour
line:
Note

Since milling is performed without cutter radius compensation here, you must position the
cutter with its circumference to the tap hole diameter (here: 45.84 mm) minus finishing
allowance.

Easy milling with ShopMill
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9.11 Milling a helix

Accept

Helix

158

Field Value Selection via toggle key | Notes
X 82 X
Y -40 X
z -5 X
Radius compensation off X

1 -39.95
]

-48

B ST Y Y BT Y A

-40.85

]

MmO DMN< X
e

*Eilgang*
Radius comp.

Figure 9-53  Positioning

"Apply" the set values.

§2.000 abs
-40.880
-5.000

Select the Helix softkey. Enter the following values for the helix in the interactive screenform:

Field Value Selection via toggle key | Notes

| 70 X

J -40 X

P 3 mm/rev The pitch of the helix is 3.
4 -23 abs X

F 0.1 mm/tooth X
Note

Since the tool traverses along an inclined path, 6 revolutions are created here to avoid that
no residual material remains (even though the final depth is already reached after 5

revolutions).

Easy milling with ShopMill
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9.12 Boring

j i 09/23/03
2 — il

|Direction of rotation Q

I 70,000 abs
-40.000 abs

P 3.000 mm/rev

12 -23.000 abs

F

8188 mm/min

I~
@ |
|
~
"\.
I
2
¢
A
N
T |
=

Strght Measurem.
Circle milling

Figure 9-54  Specifying the helix

v "Apply" the set values.
Accept
9.12 Boring

Operating sequences

Proceed as follows to machine the circular pocket to the required dimensions using a boring
tool:

Figure 9-55 Boring a circular pocket

A Drill. Select the Drilling softkey.
Boring Select the Boring softkey.
S:D&Tl Open the tool list and select the boring tool DRILL _tool.
0
To Accept the tool into your program.
program

Easy milling with ShopMill
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9.12 Boring

v
Accept

Poszitions

160

Enter the following values for the processing in the interactive screenform:

Field Value Selection via toggle key | Notes

F 0.08 mm/rev X

S 500 rpm X

Z1 15inc X

DT Os X

SPOS 45

Lift mode Lifting X The Lift option withdraws
the tool from the contour
before it retracts from the
drill hole. This option may
only be used with single-

edge tools.
D 0.5
Note

The angular position of the tool during lifting is specified by the machine manufacturer.

09 i
% yor
NC/UKS/EXAMPLE4/LEVER Boring Select |
DRILL_tool
0.880 mm/min
S 500.880 rpm
21 15.000 inc
8.008 s

PREE S < it

= Vari- Simu-
=
B ous |&F lation

= e
Figure 9-56  Boring

"Apply" the set values.

Position the tool to the drill hole center. The dimension 45.84 mm is specified by the set tool
diameter. Instead of entering the position, you should also use the Repeat position function

here.

Easy milling with ShopMill

Training Documents, 09/2011, 6FC5095-0AB50-1BP1




Example 4. Lever

9.13 Thread milling

Enter the following values for the position in the interactive screenform:

Field Value Selection via toggle key | Notes
Z0 -6
X0 70
YO -40
)| % "L
HC/UES/EXAMPLE4/LEVER Positions
~alY Rectangular
e 2] -6.008
- B i
0 X1 abs
21]-39.95 1 abs
P.a X2 abs
V‘J Y2 abs
.T X3 abs
= Y3 abs
= |40 - X4 ah:
A ;; ::s
END v5 abs
X6 abs
-40.65 ;‘} ::
Y7 abs
X6 abs
Yo abs
69.95 70 70.85 X
. A
ERLY - o FEAP- By R e | i (B
Figure 9-57 Positioning
v g "Apply" the set values.
Accept
9.13 Thread milling
Operating sequences
Figure 9-58 Thread milling
d Mill Select the Milling softkey.
Thread Select the Thread milling softkey.
milling

Easy milling with ShopMill
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9.13 Thread milling

Select
tool

To
program

v 4
Accept

Positions

162

Open the tool list and select THREADCUTTER .

Accept the tool into your program.

Mill the thread from the top to the bottom. To this end, use the THREADCUTTER (F = 0.08
mm/tooth, v = 150 m/min and a pitch of 2 mm). A rectangular thread is to be milled
absolutely to Z-23. Due to the overtravel of 3 mm, the thread is always milled cleanly down

to the workpiece lower edge even if the lowest tooth is slightly worn.

The help displays are very useful for your inputs.

Compare your inputs with the screen below.

)| &

NC/UKS/EXAMPLE4/LEVER Thread milling

= T THREADCUTTER D1
! F 8.888 mm/tooth
g [} 158 m/min
59 Machining v
’/E: 28->21
2] RH thread
o Internal thread
T T 8
Jin: 21 -23.000 abs
3 Table Hone
o  — P 2000 mm/rev
END [ — ‘ : e 48.808
= H1 1.000 as
l = " . DXY 1.808 Y g ]
— ‘ - 9000
|

POV o Cort

Figure 9-59 Thread milling

"Apply" the set values.

Specify the position for the thread.

Enter the following values in the interactive screenform:

Field Value Selection via toggle key Notes
Z0 -6

X0 70

YO -40

Easy milling with ShopMill
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9.14 Programming a contour using polar coordinates

09/23/09

Positions

Rectangular
-6.000
70.000 abs

-49.000 abs

abs
abs
abs

Figure 9-60 Entering the position

v "Apply" the set values.
Accept
9.14 Programming a contour using polar coordinates

Programming with polar coordinates

Contour elements in workpiece drawings often refer to a pole. In this case, you do not know
the Cartesian coordinates (X/Y), but the polar coordinates, i.e. the distance and the angle to
this pole.

Now we will slightly modify the lever as a further exercise: The lower "lever arm" no longer
lies vertically to zero at X0, but is rotated CW by 10°.

In this example you will learn how this is programmed graphically without using the pocket
calculator or any auxiliary constructions.

Figure 9-61 Programming the lever using polar coordinates
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9.14 Programming a contour using polar coordinates

Operating sequences

Move the cursor first to the arc to redimension its center (see screenform below).

09/24/09
10:38 AM

NC/UKS/EXAMPLE4/LEVER Circle Delete

RS |Direction of rotation element
5 |~ ] 8.800

,E*'E B X -8.000 abs
B X -15.368 inc
ol ¥ -58.080 abs
&l v 3.136 inc
ey i I 0.000 abs
't I -7.368 inc
r ] -58.000 abs
~l ] 3.136 inc
o~ a1 246922 ©
Q (END a2 Tangential

& (-5 |B1 95,886 °
Al B2 156.922 °
e | Transition to next element
i Radius

s R 8.800

?9 .

ay] -0

W

[

=, Vari- Simu-
5= ous i lation

Figure 9-62 Positioning the cursor on the arc

’ ’ Extend the menu.

Pole Position the cursor on the element in front of the arc and paste the pole at this point. Apply
the pole to the zero point.
) o

NC/UKS/EXAMPLE4/LEVER Pole input

& (- X 0 abs
| " 0.000 abs

e

1894

‘/‘

Y

a2 2 2 2 L 2 th

“L-p.a2

-8.84

2 ) | -2 ST

-0.04 -0.62 8 082 8B4 X

Figure 9-63  Specifying the pole

v Press ENTER to confirm your input.
Accept

Easy milling with ShopMill
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9.14 Programming a contour using polar coordinates

Subsequently, change the values matching the arc:

1. In the arc dialog box, delete the values Y-58, 10 and J-58 which are no longer valid.

NC/UKS/EXAMPLE4/LEVER

o
@

3 >
i

I
W
i
ol
a2
B1
82

=
[ra
=
!
=

o
E

W= UREEES < ol e Rdbipd o

Figure 9-64 Deleting the values

Direction of rotatio

09/24/09
10:41 AM

n Pl
8.008
Cartesian

Graphic
L view
Tangent.

o trans.
Change
selection

Cartesian

All para-
Tangential
°

. meters
| Transition to next element -

Radius

Ex-
ecute

= Vari- Simu-
1 _ous = lation

To be able to specify the center point, switch the coordinates from "Cartesian" to "Polar".

Enter the distance to the pole and specify the polar angle (see screenform below).

09/24/09
10:42 AM

ES | Direction of rotation ]
& [~ R 8.600
=] - v Cartesian
ol X -18.872 abs
- 4 X ~14.788 inc

P v -57.119 abs Tangent

51| a Y 4.234 inc trans.

;% |~ Polar

[ L2 56,000 abs
= ‘@ L2 ~ -3.441 ine
(5 -\ $2a I . inc®
cllie ) at 236,042 © Al para~
13 |~ P i a2 Tangential
A, END e LZjinc B1 90.008 °
~ [2,abs B2 148942 ©

b |Transition to next element

T —Qp—p X Radius
% I} 8.008
ar|
W
"]

Vari- Simu-

-
aa ous ﬂ lation

Figure 9-65 Entering the distance to the pole and specifying the polar angle

v Press ENTER to confirm your input.
Accept

v Apply the change.
Accept

Easy milling with ShopMill
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9.14 Programming a contour using polar coordinates

The broken-line graphics shows that the auxiliary pocket LEVER_Lever_Area and the
circular island LEVER_Circle_R5_B must also be adapted in the same way.

ot

View

Graphic
view

Open further
program

Figure 9-66 Broken-line graphics after shifting

Change these two contours without help. Note the following:

Note

As far as the auxiliary pocket is concerned, you may naturally proceed a bit "rougher" and
approach the center of the arc R26 dimensioned with polar coordinates to Cartesian
dimensioning (X-10/Y-57). Then, the contour can be continued directly with a vertical line.

The starting point for the circular island is already dimensioned with polar coordinates. Only
the center point of the full-circle arc must be changed.

j A 09/24/08
J0G 1049 AM

Direction of rotation #]
R 26.008

X -36.800 abs . viey '3'

hd -57.000 abs

Tangent.

| -10.000 abs T

J -57.00 abs Lans. |

al 248.691 ©

a2 Tangential

B1 90.000 ©

B2 158,601 °

Transition to next element All para-
Radius meters

R 0.008

) PIGRg 2 2ttt o

I'4

]

f\
&
53
]
M {
:
3
Ak
zuf

Vari- Simu-

ous | &2 lation

Figure 9-67 Adapting the edge
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Example 4. Lever

9.14 Programming a contour using polar coordinates

89/24/63
j B 10:57 M
Direction of rotation
R 5.000

Cartesian
-9.203 abs
-52.195 abs
Polar
5.800 inc
-100.888 abs®
170.008

178800 ©
0.008 ©
Transition to next element

7]
£
E2
e
r~
5
2
I~
r~
I~
<]
e

Cham
FS 0.000

2 ) ] s

Cont. =_ Vari- Simu- Ex-
il B2 ous |42 iation |

Figure 9-68 Adapting the circular island

After successful adaptation, your broken-line graphics looks like this:

09/09/11
5:19 PM

Tl 7 PR DRt T

ﬁq

T
&
=

2ol | e

Figure 9-69 Broken-line graphics
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Example 4. Lever

9.14 Programming a contour using polar coordinates
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Example 5: Flange

10.1 Overview

Learning objectives
In this chapter you will learn how to ...
® create a subroutine;
® mirror work steps;
e chamfer any contours, and

e create longitudinal and circular grooves.

Task

ol [T T2t

)
\ O
i
100
- 82
50
1
)
1))
132
B 150 N

Figure 10-1  Workshop drawing - Example 5:

AT 20N

Figure 10-2 Workpiece - Example 5:

Easy milling with ShopMill
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Example 5. Flange

10.2 Creating a subroutine

Note

All work steps were explained in the previous examples and nearly all softkeys / keys to be
selected / pressed were indicated. In the following example, the whole sequence of inputs
will no longer be specified, but instead only essential information and the most important
softkeys and keys to be pressed.

10.2 Creating a subroutine

Operating sequences

The creation and functioning of subroutines will be explained taking the example of the
workpiece CORNER_MACHINING.

The four corners will be machined by way of the following steps using a subroutine and the
"Mirror" function.

@)

Figure 10-3  Contour of the four corners

| New Create a new step sequence program with the name CORNER_MACHINING. Later you will
embed this program as a subroutine.

Hew sequential program

Type ShopHill ™

Hame CORHER_MACHINING

Figure 10-4 Creating a subroutine

Easy milling with ShopMill
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Example 5: Flange
10.2 Creating a subroutine

Enter the following data for the program header. The blank dimensions will be specified later
centrally in the main program.

Ba/12/11

HC/UWKS/EXAMPLES/CORNER_MACHINING Program header
P

Uork offset G54
END Blank Hone.

PL G17 (XY)
|Retraction plane
RP 10.000

|Safety distance
SC 2.800
Machining sense
Down-cut
Retract position pattern
Optimized

ST g Driling

Figure 10-5 Entering the data for the subroutine program header

v 4 "Apply" the set values.
Accept
Cont. Select the Contour milling softkey.
mill.
Hew Create a new contour with the name CORNER_M_SURFACE .
contour

Please enter the new name

CORNER_M_SURFACH

Figure 10-6 Creating the contour

Easy milling with ShopMill
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Example 5: Flange

10.2 Creating a subroutine

Accept

172

Specify the starting point. The top right corner, for example, will be designed.

89/12/11

10:05 AM
Starting point

‘ [PL G617 (XY)
B e |Cyl. surf. transf.
B0 l5pg6
X 57868 abs
A5
Y [ 50888 abs
50.62
50 [
49,98
49.96
4994
5606 5698 57 57.62 57.84

Edit | gh Driling | £ Mitling
Figure 10-7  Specifying the starting point

"Apply" the set values.

Create the contour. After entering the two contour elements, your screen should look like

this: Accept the contour into your process plan.

j o 09/24/08
1111 AM
Straight line X Delete
| 18.008 inc alement
a.008 ©
90.008 ©
‘Transition to next element
Radius
R 0.008

Figure 10-8 Contour subroutine, top right corner

Easy milling with ShopMill

Training Documents, 09/2011, 6FC5095-0AB50-1BP1



Example 5: Flange
10.2 Creating a subroutine

The contour is to be roughed using an R20 milling cutter (F = 0.15 mm/tooth and v = 120

Path Imi
milling m/min).
) i
Path milling
CUTTER28 D1
; L R
g,;l i |Machining k4
| ) forward =
|58 " EIzt;/ellmz comp. — =
521 1:3:: inc
7 % 0300
(URY 0.300
® \ |Approach Straight =
\ I8} 2.008
N F2 8.158 |:nm/!nnlh .
& S o
b Liftmode
' ToRP
Figure 10-9 Roughing the contour
The approach and retract paths are approached along a straight line. The length values are
the distances between the cutter edge and the workpiece.
Figure 10-10 Approach and retract paths along a straight line
v "Apply" the set values.
Accept
Path The contour is to be finished using the same milling cutter (F = 0.08 mm/tooth and
milling v = 150 m/min).

Ba/12/11
10:08 AM

Path milling
T CUTTER20 D1

£ F 0.888 mm/tooth
f‘é’ﬁ’} 55 v 158 m/min
fea Machining iad
END | foruard
59 Radius comp. &
28 0.000
21 16.688 inc
45 02 10.680
" | |Approach Straight e
5] 2.600
|74 0.158 mm/tooth
35 Retract Straight =
L2 2.008
—— Liftmode
ToRP

Edit. | gl Driling | 2 riling

Figure 10-11 Finishing the contour
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Example 5: Flange

10.2 Creating a subroutine

Ve "Apply" the set values.
Accept

In the next few steps, the corner of the blank cuboid is to be rounded using R5:

GD.IIIII. Select the Contour milling softkey.
mil.

Hew Create a new contour with the name CORNER_M_ARC .
contour

Please enter the new name

CORNER_M_ARd

Figure 10-12 Creating the contour

Specify the starting point.
T e

NC/UKS/EXAMPLES/CORNER_MACHINING Starting point

P @Y [PL GI7(XY)
71 ena \Cyl. surf. transf.
&

Vs

g - X 708.888 abs

P
| 4

69.06 6398 78 70.82 70.84
dit | ggb Driling | 2 Miling [ARAAS i e

Figure 10-13 Specifying the starting point

v "Apply" the set values.
Accept

Easy milling with ShopMill
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Example 5: Flange

10.2 Creating a subroutine

Subsequently, specify the contour and the relevant work steps:

09/24/09
11:33 AM

Delete
element

Gircle

|Direction of rotation
~El, R 5,888
g}!‘“" X 75.000 abs
m Y 45000 abs
L 50 . I 70,008 abs
J 45,988 abs
al 8.888 ©
48 B1 276.600 °
B2 96.960 °
Transition to next element
Cham

FS 8.008

09/12/11
10:10 AM

Path milling

Py T CUTTER20 D1
1(lsa 'F 8.158 mm/tooth
,ﬂ v 120 m/min
7% 'Machining -4
r~ forward
. |Radius comp. -
i o > |28 -10.008
£ND Fs 121 10.808 inc
% |z 5.00
NS |z 0.300
48 \ (UXY 8.308
\ |Approach Quarter circle  *+
\ A1 5,008
\ F2 8.158 mm/tooth
46 \ |Retract Quarter circle
| |R2 5,060
|Lift mode
[ - ——

Edit | gy Driting | 3 Miling
Figure 10-15 Roughing the contour
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Example 5. Flange

10.3 Mirroring work steps

10.3

Task

176

83/12/11

10:10 AM
Path milling Select
CUTTER28 D1 tool

152 8.880 mm/tooth
f:"f] [} 158 m/min
1% Machining vy
~ ik foruward =
P llus comp. =
;ﬂ 5 e 2 ~10.000
| 21 10.888 inc
END D2 5.008
48
‘Approach Quarter circle =+
R1 5.808
F2 8.158 mm/tooth
16 \ Retract Quarter circle
1 R2 5.600
Lift mode

& et | gh oriting | LB riling

Figure 10-16 Finishing the contour

HG/ WES/EXAMPLES CORRER_MRACHIHING

P Program header

=1 Conboux CORHER_A_SURFACE

%1 Path milling T=CUTTERZD FO.15/t ViZ20m 2=0 21=i0inc

%4 path milling wvw  T«CUTTERZD FO.08/t Vi50m Z=0 Z1=1Dimc
| Contour CORHER_N_ARC

[ Path milling v T=PP FO.15/t V120m Z=-10 21=10inc

7% path milling wvv  T=CUTTERZD FO.08/t Vi50m Z=—10

s End of program

Figure 10-17 Complete subroutine in the work step editor

Mirroring work steps

When you have finished the subroutine, create the main program. You may use the
subroutine for all workpiece corners using the "Mirror" function in the "Transformation" menu.

Mirroring can be performed in two different ways:

o New:

Mirroring is performed from the point at which the 1st processing operation was

performed.

e Additive:
Mirroring is performed from the point last machined.

Easy milling with ShopMill
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Example 5: Flange

10.3 Mirroring work steps

The sequence of processing with the setting Mew is shown below in the form of drawings:

1. Processing (see subroutine) 2. Processing: Mirroring the X axis
(the X values are mirrored here)

i @)O @@)O

< gé . g &J .

3 . Processing: Mirroring the X and Y axes 4. Processing: Mirroring the Y axis
(the X and Y values are mirrored here) (the Y values are mirrored here)

©)

O/ (G

Operating sequences

| tow

Create the main program with the name FLANGE .

Neuw sequential program

Tupe ShopMill |

Hame FLANGE

Figure 10-18 Creating the main program

Enter the program header.

Ba/12/11

10:13 AM
Uork
offset

Program header

NC/UKS/EXAMPLES/FLANGE
P2 Uork offset G54

END | Blank Block

X -75.800
Y8 -50.800
X1 75.000 abs
il 50.008 abs
2A 0.000

148 2 -20.880 abs
IPL G17 (XY)

:ihlrnc‘lion plane

ST b oriling
Figure 10-19 Specifying the program header of the main program

Easy milling with ShopMill
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Example 5. Flange

10.3 Mirroring work steps

v "Apply" the set values.
Accept
= Vari- Select the Miscellaneous softkey.
== gus
Sub- Paste the subroutine into the main program.
program
Note

If you have created the subroutine in the same directory as the main program, the
"Path/Workpiece" input field may remain empty.

83/24/09
j unnaz 11:41 AM
NG/UKS/EXAMPLES/FLANGE Subprogram
P

B Path/workpiece
£ND

Program name
col

Figure 10-20 Pasting the subroutine

“::;pt Press ENTER to confirm your input. After acceptance, your work step program looks like
this:
) & i
NC/UKS/EXAMPLES/FLANGE 2 Uork
P Program header Uork offset 654 || offset
T Al
EN0 End of program
Figure 10-21 Subroutine pasted into the main program

Transfor- The Transformation softkey can be used to shift, rotate, etc. the axes.

mations

Easy milling with ShopMill
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Example 5: Flange

10.3 Mirroring work steps

Preparing the 2nd processing: Mirror the X values.
Mirroring

09/24/09
11:41 AM

Mirroring

/=108

r-208

-200 -108

Figure 10-22 Mirroring

v 4 Press ENTER to confirm your input.
Accept
To mirror the remaining processing operations, proceed as follows:
Copy the subroutine after the "Mirror" work step. The 2nd processing follows.

Then you must repeat the processes Mirror and Subroutine call for the two other corners.

09/24/09
11:42AM

HC/UKS/EXAMPLES/FLANGE

P Program header Uork offset 654

#E Execute “CORNER_MACHIHIHG"
Hi ing

an

e End of _;n:ugml

E it PR
Figure 10-23 Copying the subroutine

Easy milling with ShopMill
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Example 5: Flange

10.3 Mirroring work steps

180

The help display illustrating this procedure will help you. After you have entered all 4

processing operations, disable mirroring for all three axes.

j A 83/24/09
1145 AM

Mirroring

& e | gh o | b o Lt
Figure 10-24 Mirroring help display

Your process plan will look as follows:

09/24/09
11:45 AM

NG/UKS/EXAMPLES/FLANGE

P Program header Uork offset 654 1]
2B Execute "CORHER_MACHINIHG"

44 Hirroring X

ZE Execute “CORHER_MACHINING"

A\ Hirroring Xy

ZE Execute “CORHER_MACHINING"

A\ Mirroring Y

ZE Execu "CORHER_MACHINIHG"

End of program

Edit | gl Oril

Figure 10-25 Complete mirroring in the work step editor

Easy milling with ShopMill
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Example 5: Flange

Check your work by now using the simulation.

03/12/11
10:18 AM

HC/UKS/EXAMPLES/FLANGE

X 9115Y | -403612  10.060R 9,000 T CUTTER28 01
enn_End of program C 0.888 Rapid trau 128% 08:61:21

dit | b Driting | B riling
Figure 10-26 Simulation in 3D display

10.4 Holes

Operating sequences

10.4 Holes

With the next few work steps, you will create four drill holes in the corners. Since an obstacle
lies between the individual drill holes, it must be specified between the positions.

(),

Figure 10-27 Holes

Easy milling with ShopMill
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Example 5: Flange

10.4 Holes

89/24/08
) & s
Centering
CENTERDRILL12 D1
150888 mm/min
500.808 rpm
Diameter

B9j24/08
% ok
Drilling

DRILL18
160.809 mm/min

80 m/min
Shank
-21.800 abs

Drilling

Reaming

Figure 10-29 Drilling

Easy milling with ShopMill
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Example 5: Flange
10.5 Rotation of pockets

j 09/24/09
1207 PM

HC/UKS/EXAMPLES/FLANGE L] centering

P Program header Vork offset 654 8

L] Execute “*CORHER_MACHINING"

Ak Mirroring X Drilling

3 Execute “CORHER_MACHINIHG" Heauangd

Ak Hirroring Xy

5 Execute "CORHER_MACHINIHG™ ”".';I.""" ‘

Ak Hirroring ¥ giling

b Execute *CORHER_MACHINIHG"

Ak Hirroring

7 Centering T=CEHTERDRILL12 F150/min S500rev

oA Drilling T=DRILL10 F100/min U80Om 21=-21 =

2/ {H55 001: Positions 20=-10 X0=-66 Y0=-41

tf {HBO 002: Obstacle 2=1

2/ {H85 003: Positions 20=-10 X0=66 Y0=-41

i {H70 004: Obstacle 2=1

2/ 1H75 005: Positions 20=-10 X0=66 Y0=41

1 | HBD 006: Obstacle 2=1 )

2/ HBs5 007: Positions 20=-10 X0=-66 Y0=41 =

End of program

=_ Vari- Simu-

85 ous | fation

Figure 10-30 Specifying the positions of the obstacles

10.5 Rotation of pockets

Operating sequences

To program the contour and the processing for the pocket highlighted yellow, proceed as
described in the following.
By rotating the coordinate system, subsequently the other two pockets are created.

Cont. Select the Contour milling softkey.
mill.
Hew Create a new contour with the name 'FLANGE_NODULE'.
contour

Please enter the new name

FLANGE_NODULH

Figure 10-31 Creating a new contour

Easy milling with ShopMill
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Example 5: Flange

10.5 Rotation of pockets

Specify the starting point.

83/12/11
10:23 M

Starting point
@Y PL GIZ{XY)
B oo ' Cyl. surf. transf.

%E 42.85 X 8.800 abs
& ¥ [ 42600 abs

o 41.95

-0.04 -0.62

5 it | g oriting | L riing
Figure 10-32 Specifying the starting point

v "Apply" the set values.
Accept
(-\ Select the Arc softkey.
All para- Select the All parameters softkey.
meters

The arc R42 is described unambiguously, e.g. via the radius, the center point in X and the
runout angle. Design in the counterclockwise direction to ensure that the pocket can also be
finished by synchronized milling.

09/24/09

1212 PM

| Direction of rotation
. R 42.800
e
g ENO g X -34.484 abs
s X -34.484 inc
s o ¥ 24.898 abs
pirs 48 4 -17.918 inc
I I 8.000 abs Charigh
A 1 inc selection
ET o lJ 8.888 abs
J -42.888 inc
% 28 at 180,600 ° i)
§ 10 B 235,000 °
5 B2 55.800 °©
x i |Transition to next ele jrsiion o
,-é 8 Radius
Ity R [ 5888

=_ Vari- Simu- |[NE] Ex-
BE ous |€# lation

Figure 10-33 Specifying the arc

Easy milling with ShopMill
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Example 5: Flange

10.5 Rotation of pockets

"Apply" th t values.

v pply" the set values
Accept

KA Select the Diagonal softkey.
("
All para- Select the All parameters softkey.

meters

Create the diagonal straight line.

B9/24/09
1213 PM

Straight XY

o
BE

ap X -20.479 abs
I X 13.926 inc
g (4150 ¥ 14.339 abs
Al v -4.751 inc
% | L 17.000

48 al 325.000 °
4 |a2 99.000 °©
1] o | Transition to next element
Iy Radius

R 5.000

20 L

R A s

z

Vari- Simu-

Figure 10-34 Specifying the diagonal

v "Apply" the set values.
Accept

Easy milling with ShopMill
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Example 5: Flange

10.5 Rotation of pockets
f'\; Select the Arc softkey.
All para- Select the All parameters softkey.
meters

Create the 2nd arc.

89/24/08
1213 PH

Circle

Direction of rotation
R 25.008

20.479 abs
14.339 abs

0.000 abs

Transition to next element
___Radius

Figure 10-35 Specifying the arc

e "Apply" the set values.
Accept

Easy milling with ShopMill
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Example 5: Flange

10.5 Rotation of pockets
Select the Diagonal softkey.
L
("
All para- Select the All parameters softkey.
meters . . .
Create the 2nd diagonal straight line.
0af24/09
1214 PM
Straight XY
34.484 abs
13.926 inc
24,890 abs
9.751 inc
17.080
35.888 ©
| Transition to r!::::ae?e;errl
' Al para-
BE o |4 o |
Figure 10-36 Specifying the diagonal
~ "Apply" the set values.
Accept
Easy milling with ShopMill
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Example 5: Flange

10.5 Rotation of pockets

V2D

Accept

Accept

188

Select the Arc softkey.

Create the final arc.

j o 09/24/69
12:15 PM

|Dirulion of rotation Q
R 42.600

0.000
=1

abs

-6.888 abs
0.888 abs
125.800 °
90.668 °
1680.668 °
55.000 °

|Transition to next element
| Radius
R 0.008

= Vari- Simu-
& ous i lation

Figure 10-37 Specifying the final arc

"Apply" the set values.

Accept the contour pocket into your process plan.

Create the following work steps without help:

o 09/12/11
REF.FOINT 10:34 AM

HC/UKS/EXAMPLES/ FLANGE Mill pocket
e T  CUTTER1B D1
F 8.158 mm/tooth
b ]ss v 120 m/min
4 Machining v
b 2 2.000
s 21 18.000 inc
p (68 DXY 50.000 %
xS D2 5.000
Uxy 0.300
4 T 2 8.380

/ \ Starting point automatically
S

Insertion Vertical
F2 8.158 mm/tooth

8 1 Lift mode

g &? SR R R Reils

& it | b oriting | L Miling
Figure 10-38 Roughing pockets

Easy milling with ShopMill
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Example 5: Flange

09/12/11

16:34 AM
Mill pocket
R CUTTER1B D1
g’ 0.888 mm/tooth
5B |l v 158 m/min
a4 Machining vvvBase
B 20 0.00
i 21 10,088 inc
5 |68 XY 50.000 %
sk
o uxy 0.300
g; 40 —=t=— 2 0,300
J‘\/: \ Starting point automatically
% e
,M B \\‘/ \/ Insertion Vertical
?‘?‘ 0.888 mm/tooth
% U T Lift mode
~
a
[¢ll
END

Edit | gl Driting | b Milling
Figure 10-39 Finishing the pocket base

) b

HC/UKS/EXAMPLES/FLANGE Mill pocket

Machining
20

5=

21 1

D2 1
Uxy

09/12/11
16:35 AM

CUTTER18 D1

8.888 mm/tooth
158 m/min
vwvlall
888

8.868 inc

6.660
0.300

Figure 10-40 Finishing the pocket edge

10.5 Rotation of pockets

To copy the created work step sequence for the machining of the three pockets, proceed as

follows:

Mark Now highlight the complete work step sequence describing machining of the pocket in the

work step editor.

Easy milling with ShopMill
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Example 5: Flange

10.5 Rotation of pockets

Copy the work step sequence to the clipboard.

Copy
89/12/11
16:35 AM
2. Mirroring X
E Execute "CORHER_MACHINING"
Ak Mirroring XY
ZE Execute "CORNER_MACHINING"
A& Mirroring Y
2B Execute “CORNER_MACHINING®
Ak Mirroring
71 Centering T=CENTERDRILL12 F158/min $=588rev 211
= Drilling T=DRILL18 F188/min Y=88m 21=-21inc
801: Positions 20=-18 XB=-66 Y8=-41
802: Obstacle 2=1
803: Positions 28=-18 XB=66 Yd=-41
884: Obstacle 2=1
085: Positions 20=-18 X8=66 Yd=41
806: Obstacle 2=1
807: Positions 20=-18 X0=-66 Y0=41
Contour FLANGE_HODULE
Mill pocket %  T=CUTTER18 F8.15/t V=128m 20=8 21=18inc
Mill pocket wvvB T=CUTTER18 F8.88/t V=158m 28=8 21=18inc
Mill pocket vwvl T=CUTTER18 FB8.88/t U=158m 28=8 21=18inc
&b Drilling | L Miling
Figure 10-41 Copying the work steps
-= Vari- Select the Miscellaneous softkey.
ous
Transfor- Select the Transformations softkey.
mations
Rotation The coordinate system is rotated around the Z axis by 120°.
j 89/24/09
1219 PM
Rotation
-
&k $ o
b z
A
i
Ak
&%
b
b
gk
v
I
I
i
o
o
<
0
& ear | gh o | B ot st
Figure 10-42 Rotation around the Z axis
Ve Press ENTER to confirm your input.
Accept

Easy milling with ShopMill
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Example 5: Flange

Paste

Transfor-
mations

Rotation

Accept

Paste the copied work steps.

09/12/11
16:37 AM

ZH Execute "CORNER_MACHINING" =
4\ Mirroring Swivel
771 Centering T=CENTERDRILL12 F158/min S=58Brev 211
7% 1 Drilling T=DRILL18 F188/min U=88m 21=-21inc
2/ 1 801: Positions 20=-10 X8=-66 YB=-41 Orient
771 { 892 Obstacle 2=1
/| 883: Positions 28=-10 X8=66 YB=-41
71 { 884: Obstacle 2=1 HighSpeed
/| 885: Positions 28=-10 X8=66 YB=41 | settings
/b | 996: Obstacle 2-1
2/ 887: Positions 20=-10 X8=-56 YB=41
/7 Contour FLANGE_HODULE
431 Mill pocket v T=CUTTER18 F.15/t V=128m 208 21=18inc
42 Mill pocket wvvB T=CUTTER18 F8.08/t V=156m 20=0 21=1Binc
Mill pocket 777l T=CUTTER18 F0.88/t V=158m 28=08 21=18inc
47 Rotation add 2120
/" Contour FLANGE_HODULE
34 Mill pocket “  T=CUTTER18 F0.15/t V=120m 200 21=10inc
L3 Mill pocket vvvB T=CUTTER18 F8.08/t V=150m 208=8 21=18inc

Mill pocket
Edit | gl Driling
Figure 10-43 Pasting the copied work steps

vvvl T=CUTTER18 FO.88/t U=158m 28=0 21=18inc

Select the Transformations softkey.

Enter another rotation by 120°.

09/24/09
12:19 PM

NC/UKS/EXAMPLES/FLANGE Rotation

o

Additive

i
-
=
~

IEOEY AN A A

Figure 10-44 Rotation around the Z axis

Press ENTER to confirm your input.

Easy milling with ShopMill
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Example 5: Flange

10.5 Rotation of pockets

Paste

Rotation

Accept

192

Paste the copied work steps.

09/12/11
16:38 AM

B802: Obstacle
2/ {003: Positions 20=-18 X8=66 Yo=-41
7p1 | 804: Obstacle 2=1
2/ { 805: Positions 20=-18 X8=66 Yo=41
701 { B06: Obstacle 2=1
2/ 807: Positions 20=-18 XB=-66 Y0=41
/1 Contour FLANGE_NODULE
34 Mill pocket v T=CUTTER18 FA.15/t U=126m 28=0 21=1Binc
2| Mill pocket w798 T=CUTTER18 F8.88/t U=156m 28=0 21=1Binc B
21 Mill pocket wowl) T=CUTTER10 F8.88/t U=156m 26=8 21=10inc
4™ Rotation add 2120
/1 Contour FLANGE_NODULE
34 Mill pocket v T=CUTTER18 F@.15/t Y=126m 20-0 21=1Binc
3 Mill pocket wvvB T=CUTTER10 FA.88/t U=150m 20=0 21=1Ginc
Mill pocket wvvll T=CUTTER10 F8.88/t U=156m 20=8 21=18inc
4™ Rotation add 2120
/1 Contour FLANGE_NODULE
24 Mill pocket @ T=CUTTER10 FA.15/t V=126m 20=0 21=1Binc
3 { Mill pocket w798 T=CUTTER18 FO.08/t U=156m 28=0 21=1Binc
A3 Mill pocket wvvl T=CUTTER18 FB.68/t U=158m 20=0 21=1finc

SN g vriling | L viing
Figure 10-45 Pasting the copied work steps

Select New and specify the value 0° to undo the rotation.

m 89/24/08
12:20 PM

Rotation

Figure 10-46 Undoing the rotation

Press ENTER to confirm your input.

Easy milling with ShopMill
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Example 5: Flange
10.6 Chamfering confours

10.6 Chamfering contours

Operating sequences
Chamfer the circular pocket last machined without help.

For chamfering, you will need a tool type which allows entering of an acute angle, in the
example CENTERDRILL12.

Loc. Type Tool name ST D Length e al—lﬂpe 4 HH
4
1 4, CUTTERGS 1 1 116000 60.008 62 E0
2 g5 CUTTER16 1 1 110.0080 16.088 420
3 ¥ CENTERDRILL12 1 1 120000 12088 90.8 2 [I[]

Figure 10-47 Center drill

Select Chamfering for machining. The machining of the chamfer is programmed via the
chamfer width (FS) and the insertion depth of the tool tip (ZFS).

j o 09/24/09
JOG

Mill packet
CENTERDRILL12 D1
0.858 mm/min
120 m/min
Machining Chamfer

28 8.008
2000

3.008 inc

Simu-
lation

Figure 10-48 Chamfering

Easy milling with ShopMill
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Example 5: Flange

10.6 Chamfering confours

194

09/24/09
12:48 PM

HE/UKS/EXAMPLES/FLANGE

5 T ~
»/{N75 005: Positions 20=-10 X0=66 Y0=41 L
1 {HBO 006: Obstacle 2=1

»/'HB5 007: Positions 20=-10 X0=-66 Y0=41

T Contour FLAHGE_HODULE

¢l Hill pocket v T=CUTTER10 F0.15/t V120m 20=0

0 Hill pocket wvv B T=CUTTER10 FO.08/t V150m 20=0

] Hill pocket w7y W T=CUTTER10 F0.08/t V150m 20=0

~ Rotation add 2120

™~ Contour FLAHGE_HODULE

» Hill pocket v T=CUTTER10 F0.15/t V120m 20=0

[ <) Hill pocket wvv B T=CUTTER10 F0.08/t V150m 20=0

Q Mill pocket wvv U T=CUTTER10 FD.08/t V150m 20=0

&~ Rotation add 2120

I Contour FLANGE_HODULE =
¢l Hill pocket v T=CUTTER10 FD.15/t V120m 20=0

o Hill pocket T=CUTTER10 F0.08/t V150m 20=0

<] i1l pocket F On

Rotation
End of program

Cont.
. mill.

Figure 10-49 Work step "Chamfering" in the work step editor

o 09/12/11
REF BOINT 10:47 AM

NC/UKS/EXAMPLES/FLANGE

60
]
20
o
-20
40
60
120 <00 60 €0 - A 0 El [ & 2 00 12
-7.572Y 36.2172 10.008 A 8.808 T CENTERDRILL12 D1
c 9,800 Rapid trav 120% 55:12:46
[>]

Figure 10-50 Top view on the chamfered contour

Easy milling with ShopMill

Training Documents, 09/2011, 6FC5095-0AB50-1BP1



Example 5: Flange

10.7

Longitudinal and circular grooves

Operating sequences

Select
tool

Accept

10.7 Longitudinal and circular grooves

Finally, program the grooves. They will be positioned to the correct point by way of Position

pattern and Positioning to 7ull circle.

—
()

Figure 10-51 Longitudinal and circular grooves

Select the Milling softkey.

Select the Groove softkey.

Use the tool CUTTERG (F = 0.08 mm/tooth and v = 120 m/min) for the roughing of the

longitudinal grooves.

09/24/69
_ 1258PM
Select
tool

Longitudinal slot
‘T CUTTERS. D1

Al F 8,988 mm/tooth
5271 gp v 120 m/min
4 Ref. point [ )
Il Machining v
] Position patt.

;g 2
% u 8.008
3 L 56,008
) ab 99.008 °
o 121 5.008 inc
DXY 50.800 %
D2 2508
-20 UXY 0.300
iz 8.300
Insertion Vertical
8.088 mm/tooth

Vari- Simu-

ous |2 lation

Figure 10-52 Roughing a longitudinal groove

"Apply" the set values.

Easy milling with ShopMill
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Example 5: Flange

10.7 Longitudinal and circular grooves

Use the same tool (F = 0.05 mm/tooth and v = 150 m/min) for finishing.

Slot
B9/24/08
1:08 PM
Longitudinal slot Select
el CUTTERS D1 tool
ol 8.058 mm/tooth
i) v 158 m/min Eranhic
& I 'Ref. point (& J
™~ L Machining [ |
;ﬁ ‘ i Position patt. Longit.
<! |28 slot
£l
% 1 v 8.000
L 58.000
Bhlg + o@ 90.800 °
N0 | 21 5.000 inc Open slot
Dxy 50.800 %
2 2500
|20 |uxy 0.300
| 2 8.380
e o Insertion Vertical
|2 8.089 mm/tooth
= Vari- Simu-
5= ous - lation
Figure 10-53 Finishing a longitudinal groove
4 "Apply" the set values.
Accept

Select the Drilling softkey.

& il

03/12/11
11:16 AM

Rectangular
0.000

66.000 abs
0.660 abs

-66.800 ahs
a.m

Figure 10-54 Specifying the positions for the longitudinal groove

Positions
the groove center.
s
/UKS/EXAMPLES/FLANGE Positions
(3
Ve "Apply" the set values.
Accept
196

Subsequently, specify the positions of the longitudinal grooves. The reference point lies in

Easy milling with ShopMill
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Example 5: Flange

10.7 Longitudinal and circular grooves

Select the Milling softkey.

Shot Select the Groove softkey.
Circumfer. Use the tool CUTTERG (F = 0.08 mm/tooth,
slot FZ = 0.08 mm/tooth and v = 120 m/min) for the roughing of the circular grooves.

Thanks to the Ful/ circle option, the circular grooves are positioned to each other
automatically at the same distance
. The reference point in X/Y/Z refers to the center point of the circular grooves.

088/12/11
11:18 AM

Circumferential slot
T  CUTTERG D1 tool

100 F 0.888 mm/tooth

F2 8.888 mm/tooth Graphic
v 120 m/min view
Machining v

Full circle
0.808

xn |
© O] 8 0.000
@ E'B u.uug Circumfer.
R 52,000 slot
ab -40.000 ©
al 80.008 ©
u 8.000
O] O] 21 5.000 inc
-50 D2 2,500
UXY 0.300
positioning Straight

B= 022 w0 wioiag 7 uiaaEd?

Figure 10-55 Roughing a circular groove

v "Apply" the set values.
Accept
Slot Select the Groove softkey.

Easy milling with ShopMill
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Example 5: Flange

10.7 Longitudinal and circular grooves

Use the same tool (F = 0.05 mm/tooth,

Circumfer. . L
slot FZ = 0.05 mm/tooth and v = 150 m/min) for finishing.
—) e A
NG/UKS/EXAMPLES/FLANGE
© IT
: F 0.050 mm/tooth
2 F2 0,850 mm/tooth
< v 158 m/min
=~ Machining vvv
r~ !xa Full uir;l;w
% o 0,688
¢ 28 8.080 Circumfer.
- H 2
?,\ ‘"8 _,5.2-599. slot
2 ot e
<l \
2 u 8.000
B e
g] o 9300
N’- | positioning Straight
e \
NS
END |
S b Driling 2l
Figure 10-56 Finishing the circular groove
v "Apply" the set values.
Accept

Process plan

NC/UKS/EXAMPLES/FLANGE

Rotation add 2128
Contour FLANGE_NODULE

Mill pocket wvvB T=CUTTER18 F@

Rotation add 2128
Contour FLANGE_HODULE

Rotation 20

888: Positions 20=8 X8=|
v T=CU
7y T=

B nn wienn ? uihie ? e

- _E e progran-;

SR g Driling

El

Figure 10-57 Extract from process plan

198

Mill pocket @ T=CUTTER18 F8.15/t Y=128m 208=8 21=18inc
Mill pocket wvvB T=CUTTER18 F0.68/t V=158m 20=0 21=18inc
Mill pocket wwvll T=CUTTER18 F8.88/t U=158m 20=8 21=18inc

Mill pocket v T=CUTTER18 F8.15/t V=128m 20=0 21=18inc
B/t V=150m 20=8 21=18inc
Mill pocket vl T=CUTTER18 F8.88/t V=158m 20=8 21=18inc

Mill pocket ©  T=CUTTER18 F8.15/t U=128m 208=8 21=18inc
Mill pocket w778 T=CUTTER18 F8.88/t V=158m 20=0 21=18inc
Mill pocket Cham. T=CENTERDRILL12 F8.85/min V=128m 2F5=3 28-0

1 Longitudinal slot @ T=CUTTERG F8.88/t S=128rev Z1=5inc =8 L=58
] Longitudinal slot v¥v  T=CUTTERG F8.85/t V=158m 21=5inc L=8 L=58

09/12/11
1118 AM

Easy milling with ShopMill
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Example 5: Flange

Broken-line graphics

€94|168

ST b oriting | LY iting
Figure 10-58 Broken-line graphics

Simulation in 3D display

HC/UKS/EXAMPLES, FLANGE

(¥

5/ e | g oriting
Figure 10-59 3D view

Easy milling with ShopMill
Training Documents, 09/2011, 6FC5095-0AB50-1BP1

~ 0.800T CUTTERG
9,800 Rapid tray

10.7 Longitudinal and circular grooves

09/12/11
11:28 AM

Graphic

09/12/11
1121 AM
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10.7 Longitudinal and circular grooves

Easy milling with ShopMill
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And now you can start manufacturing! 1 1

After you have acquired well-founded knowledge of the creation of process plans in ShopMill
by working with the examples, we will now machine workpieces.

To machine a workpiece, proceed as follows:

Approaching reference point

After turning on the control system and before traversing the axes according to the process
plans or traversing manually, you will have to approach the reference point of the machine.
In this way, ShopMill will find the start for counting in the position measuring system of the
machine.

Since approaching of the reference point is different depending on machine type and
manufacturer, only a few hints can be given here for orientation:

1. If necessary traverse the tool to a free point in the work space from which traversing is
possible in all directions without collision. Make sure that the tool is then not beyond the
reference point of the corresponding axis (since reference point approach is only
performed in one direction for each axis; otherwise, this point cannot be reached).

2. Perform the reference point approach exactly according to the specifications of the
machine manufacturer.

Clamping the workpiece

To guarantee machining in accordance with the specified dimensions and, naturally, also for
your own safety, it is imperative to clamp the workpiece tightly. As a rule, machine jaw vices
or clamps are used.

Setting the workpiece zero

Since ShopMill cannot guess where in the work space the workpiece is located, you must
determine the workpiece zero.

In the plane, the workpiece zero is set in most cases
® using either a 3D probe or
® an edge probe

through sampling.

In the tool axis, the workpiece zero is set in most cases
® using the 3D probe through sampling or

® using a tool through sampling

Easy milling with ShopMill
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And now you can start manufacturing!

Note

When working with the measuring devices and measuring cycles, observe the manufacturer

specifications.

Executing the process plan

Now the machine is prepared, the workpiece is set up, and the tools are gauged. At last we

can start!

First select the program you want to execute in the Program Manager, e.g.

INJECTION_FORM.
[

Length

& (C1Part programs DIR
& 1Subprograms DIR
& 5 Workpieces DIR
@ C1EXAMPLET WPD
= EEXAMPLE2 WPD
INJECTION_FORM MPF 975 08/31/09
= C1EXAMPLE3 WPD
@ C1EXAMPLE4 WPD
= 1 EXAMPLES WPD
= C1SAMPLES WPD

NC/Uorkpieces/EXAMPLE2.LIPD

Figure 11-1

Selecting the program

> Open the program.

NC/UKS/EXAMPLE2/INJECTION_FORM
T=CUTTER20 V=88m
RAPID X-12 ¥-12
RAPID 2-5
F188/min G41 X5 Y5
X=30%=75

L28 «176

G2 a90

X120

X=128Y=75

G2 ad

X145 Y5

X-28

G40 X-12'¥-12

o

HOUINE! IR LIS L L4

881: Position grid 20=8 X8=38 Y8=25 N1=2 N2=2

EN0  End of program

ST b oriting | Y riling
Figure 11-2  Opening the process plan

202

Date
88/22/11
88/22/11
89/12/11
89/12/11
89/12/11

09/12/11
09/12/11
09/12/11
89/12/11

18:26:16 AM
18:26:17 AM
11:25:35 AM
11:25:33 AM
11:25:33 AM
3:00:48 PM

11:25:34 A
11:25:34 AM
11:25:35 AM
11:25:43 AM

Rectang.pocket v T=CUTTER18 FB.15/t V=128m X8=75 Y@8=58 28-8 21=-15
Rectang.pocket vwv  T=CUTTER18 FB8.8/t V=158m X8=75 Y@8=58 28=8 21=-15
Circular pocket v T=CUTTER18 FB.15/t U=128m 21=-10 238

] Circular pocket wvv  T=CUTTER18 F0.88/t U=158m 21=-18 38

08/12/11
11:25 AM

89/12/11
11:26 AM

Easy milling with ShopMill
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And now you can start manufacturing!

Ex- Select the NC selection softkey.
ecute
W 2 ]
ﬁm[sm(nﬂm.eznmzcmu_roan 7 SIEMENS | ¢
7 Reset
Uorkpiece Pasition [mm] TFS Auxiliary
3{( gggg T ERZG Ij:::: functions
. F 8.908
nZ —130.%20 8900 mm/min 120%
¢ 2.090° S1 o
BFGs4 - ftaster_0

T=CUTTER28 V=88m
RAPID X-12 ¥-12
RAPID 2-5
F188/min G41 X5 Y5
X=38Y=75

L28 a176

G2 a9

SEMNE

Figure 11-3  Executing

Due to the fact that the process 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.

Simult. If you also want to see a simulation during machining, select the Drawing softkey before
record. starting. Only then are all traversing paths and their effects are displayed.
. Start machining and check the speed of the tool motions using the feedrate potentiometer.

Easy milling with ShopMill
Training Documents, 09/2011, 6FC5095-0AB50-1BP1 203



And now you can start manufacturing!
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How fit are you in ShopMill? 1 2

12.1 Introduction

The following four exercises are the basis for a personal test of your work with ShopMill. You
will be assisted in all four exercises with an indication of one possible process plan each.
The specified times are based on proceeding in accordance with this process plan. Consider
the specified times as a rough guideline for your answer to the question above.

12.2 Exercise 1

Will you manage this task using ShopMill within 15 minutes?

120

150

Figure 12-1  Workshop drawing DIYS1

Notes

The rotated rectangular pocket shown above has been designed in the original coordinate
system. The starting point lies first on zero. Subsequently, an auxiliary straight line is
programmed at an angle of 15° to the edge of the pocket. The coordinates of this end point
are the starting point for the actual construction. The auxiliary straight line must be deleted.
ShopMill also provides other paths to the objective, e.g. with the "Rotation" function or the
"Rectangular spigot" cycle. Test how you achieve the objective fastest and with which
method you achieve the shortest machining time.

Easy milling with ShopMill
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How fit are you in ShopMill?

12.2 Exercise 1

Model

206

08/22/11
1107 M

NC/UKS/SAMPLES/DIYS1

8/t U=158m X8-0 Y8=0 20-0 21=4inc

& R

{7 Circular pocket v T=CUTTER20 F8.88/t V=158m X0=8 Y8=8 28=-4 21=4inc

/-1 Contour DIYS_AR_158_188_5_15_15

[ ] Contour DIYS1_IR_188_78_15

3 Mill pocket ©  T=CUTTER20 F0.88/t V=150m 28=0 21=10inc

% 1 Drilling T=DRILL18 F158/min V=35m 21=-28

M] 801: Positions 20=-18 X0=60 Y0=40 X1=68 Y1=-40

2/ 802 Positions 20=-10 X8=-60 Y8=-40 X1=-60 Y1=48

:,gz] Drilling T=DRILL8.S F158/min Y=35m 21=-28

172 003; Posit. circle 20=-8 X0=0 Y8=0 R=18 N=8 =l

END  End of program

Cont.
Cmill. |

SEET &b vriting| b riing |

Figure 12-2 Process plan

08/22/11
11:08 AM

NC/UKS/SAMPLES/DIYS1

X | 12728 | 1272862 = 10809 |  0.8607TDRILLGS
of C 9,808 Rapid trav

Figure 12-3 Workpiece simulation

Easy milling with ShopMill
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How fit are you in ShopMill?
12.3 Exercise 2

12.3 Exercise 2

Will you manage this task using ShopMill within 20 minutes?

05 20 72 100 140
90
70
20 62
100
25
1
35 120
0 150 -

Figure 12-4 Workshop drawing COMPLEX_POCKET

Notes

Even though it looks complex: This contour is no problem with ShopMill. And automatic
removal of residual material can here be applied optimally. Compare the machining times if
you were to use CUTTER10 for stock removal.

Notes regarding the contour:
® Design the contour in the counterclockwise direction.

® The aperture angle of the top left arc is 115°.

Easy milling with ShopMill
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How fit are you in ShopMill?

12.3 Exercise 2

Model

208

j 88/22/11

1117 M
NC/UKS/SAMPLES/COMPLEX_POCKET
P Program header

/1 Contour GOMPLEX_POCKET_1
;ﬁ] Mill pocket ¥ T=CUTTER28 FB.8B/t V=150m 288 21=5inc
53 Pocket resid.mat. ¥ T=CUTTER18 FB.8B/t U=126m 28=-5 21=Sinc

COMPLEX_POCKET_D12

21 Mill pocket @ T=CUTTER2 FA.88/t V=150m 28=-5 21=5inc
. Pocket resid.mat. v T=CUTTER18 F8.88/t V=128m 28=-5 21=5inc
{J Circular pocket @ T=CUTTER18 F8.88/t U=128m X0=35 Y8=38 20=-15

EN0 End of program

Cont.
. mill.

S b oriting | B riing

Figure 12-5 Process plan

08/22/11
11:20 AM

NC/UKS/SAMPLES/COMPLEX_POCKET

Y 19992 = 10.898A | B@EBTCUTIER1A DI |
c 8,800 Rapid trav

Figure 12-6  Workpiece simulation

Easy milling with ShopMill
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How fit are you in ShopMill?

12.4 Exercise 3

12.4 Exercise 3

Will you manage this task using ShopMill within 30 minutes?

0 15 85 165
720
S (alle) Z-10 165
155
135
115
95
50 180
40
25
: 15
1@
)
0 25 75 105 155
L. 180

Figure 12-7  Workshop drawing PLATE

Notes

In this sample process plan, the area around the island has first been premilled roughly
using the "Rectangular spigot" cycle from the "Milling" menu. The rectangle described in this
cycle is approached along a circle and will reach the contour at the point described by the
length and angle of rotation. The rectangle is traveled completely once and left at the same
point again along a circle. Approach and retraction radii result from the geometry of the
residual spigot.

Easy milling with ShopMill
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How fit are you in ShopMill?

12.4 Exercise 3

Model

210

08/22/11
11:37 AM

T=CUTTER32 F8.08/t U=150m X0=00 Y8=98 20-0 21=10inc

> ] Contour PLATE_ISLAND

7% 1 path milling @ T=CUTTER32 F8.88/t V=158m 2=0 21=18inc

@’] Rectang.pocket v  T=CUTTER20 F8.88/t V=158m 21=8inc LJ=48 L=38
" 001: Posit. row 20=0 X0=50 H=3

% Circumfer. slot v T=CUTTERG F8.88/t V=150m X0=85 YB=135 28-=0
71 Centering T=CENTERDRILL12 F158/min S=556rev 21=-11
% | Drilling T=DRILL18 F158/min Y=35m 21=-22

£ | 082: Position grid 208=-10 X8=15 Y8=15 N1=2 H2=2

2/ 803; Positions 20=-18 X8=85 Y8=135

END  End of program

Cont.
_I;I'_li_l:_ . B

SR & vriting| Y riing | g

Figure 12-8 Process plan

08/22/11
11:37 AM

NC/UKS/SAMPLES/PLRTE

85.008Y 1358002 16.008R  8.888TDRILL1E ) D1
of c 8,888 Rapid trav 120% 08:86:32
[>] ]

Figure 12-9  Workpiece simulation

Easy milling with ShopMill
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How fit are you in ShopMill?

12.5 Exercise 4

Will you manage this task using ShopMill within 30 minutes?

2110

12.5 Exercise 4

R
-10

10

Figure 12-10 Workshop drawing WING

Notes

|t '

1

! A
15

: Y

I

— 230
. 25’0

In this sample process plan, the circular outside contour is milled using the "Circular spigot"
cycle. The functioning corresponds mainly to that of the rectangular spigot (see Sample
Pattern Process Plan for Exercise 3). The common center point of the two arcs R45 and R50
(= starting point for the actual construction) is specified using polar coordinates (25 mm at
65° referred to the pole point at X0/Y0).

With software version V6.4 and higher, the "Milling" menu also provides a flexible

"Engraving" cycle.

Easy milling with ShopMill
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How fit are you in ShopMill?

12.5 Exercise 4

Model

212

08/22/11
11:48 AM

NC/UKS/SAMPLES/UING

P Program header
@ Circular spigot v T=CUTTER32 F@.1/t U=150m X0=8 Y8=8 20=8 21=15inc

/- Contour UI_ISLAND
T&] Path milling v T=CUTTER32 F8.1/t V=158m 2=8 21=18inc
751 path milling w97 T=CUTTER20 F8.88/t V=158m 2=0 21=18inc

T T=CUTTER18 U=158m
— RAPID ¥-36 Y8 22

— RAPID2-5

—+ F8.94/tooth G40 X36

355] Drilling T=PREDRILL38 F158/min U=35m 21=-22

EN0 End of program

Cont.
. mill.

S b oriting | B riing

Figure 12-11 Process plan

08/22/11
11:48 AM

NC/UKS/SAMPLES/UING Engraving

180.808 mm/min
70.888 mm/min
2000.808 rpm
Mirror writing
Alignment 2%
Ref. point ==
Operate

SR & vritns T
Figure 12-12 Specifying engraving

Easy milling with ShopMill
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How fit are you in ShopMill?
12.5 Exercise 4

Ba/fe2/n
11:48 AM

NC/UKS/SAMPLES/UING

¥ 15882 = 1088BA  O@OOTCENTERDAILLIZ D1

: G 6,08 Rapid traw 126% 06:95:14

[>] |

S/ Edit | gh riling

Figure 12-13 Workpiece simulation

Cont.
_mill. |

Easy milling with ShopMill
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12.5 Exercise 4
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Index

A

Absolute input, 32

Alarms, 28

All parameters, 137

Apply dialog, 106

Approach and retraction, 101, 173
Approach starting point, 78
Auxiliary pocket, 129, 143

B

Base finishing, 112
Basics of operation, 17
Broken-line graphics, 147, 154

C

Calibrate probe, 54
Centering, 118

Circular motions, 35
Closing the contour, 109
Coatings, 37
Concatenation, 25
Contour calculator, 13
Contour violation, 70
Creating process plan, 78
Cut, 16

Cutting depth, 73
Cutting materials, 36
Cutting rate, 12, 40

D

Depth reference, 74
Directory, 57
Drilling, 118

Drilling tools, 36

E
Edge, 143
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F

Facing cutter, 38

Feed per tooth, 12, 41
Feedrates, 41

Finishing allowance, 112
Finishing symbol, 90

G

Graphical process plan, 12

H

Handbook, 40, 41
Helical shank mill, 38

Incremental input, 32
Insertion
Helical, 91
Oscillation, 91
Vertical, 91

L

Lift, 160
Linear motions, 33
Load magazine, 48

M

Machine zero, 31
Machining depth, 101
Machining type, 59
Magazine list, 46
Main element, 136
Main menu, 19

Main screen, 56
Measure workpiece, 50
Messages, 28

Milling tools, 36
Miscellaneous, 178
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Index

N
NC spotdrill, 39

0]
Obstacles, 120

P

Paste, 16

Points in the working space, 31
Polar angle, 79, 80

Polar coordinates, 163
Pole, 79

Position pattern, 12
Positioning, 70

Positions, 68
Potentiometer, 203
Production, 201

Program header, 58
Program management, 57
Program Manager, 57
Program Manager, 57

R

Radius, 99
Radius compensation
Left of contour, 66
Right of contour, 66
Turned off, 66
Reference point, 31
Renumber sequence editor, 154
Residual material, 15, 111
Retraction plane, 59
Retraction position pattern
Optimized retraction, 60
To retraction plane, 60
Roughing symbol, 88
Rounding, 99

S

Safety clearance, 59
Selection dialog, 106
Sequence editor
Copy, 154
Cut, 154
Graphic view, 154
Highlight, 154
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Menu backward, 154
Menu forward, 154
Paste, 154
Searching, 154
Sequence editor settings, 154
Shell end mill, 38
Simulation, 25, 65
3D view, 181
Cut active, 94
Top view, 123
Simultaneous recording, 203
Slotting end mill, 39
Softkeys, 18
Solid drill, 40
Solid machining, 112
Speeds, 40
Start key, 203
Starting depth, 101
Straight line, 82
Subprogram, 170
Synchronous, 59

T

Tangent to preceding element, 106

Thread, 72

Tool axes, 29

Tool list, 44

Tool wear list, 45

Tools for the examples, 46
Transformations, 178
Transition element, 98
Twist drill, 39

w

Work offsets, 23
Work step list, 64
Working planes, 29
Workpiece zero, 31
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