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Before you read this book...,

In this text book, minimum contents required for operating the application are described,
in order to emphasize the workflow of user’s practical operation.

About this book

m Version information

cam-tool V3  Version 3.1.4.1
cam-tool MX Version 1.1.4.1

m  Files used in this book

Use the files in the CD-ROM supplied with this book.
Refer to [File name] , [Layer number] written in each chapter.

m  About spot information

If @ mark is found in this text book, [spot information] is described.

m About restrictions/precautions

If & mark is found in this text book, [restrictions/precautions] are described.
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‘ Chapter 1

Basic operation of cam-tool V3



How to start cam-tool V3

m  Start cam-tool V3 using short-cut icon

ﬁ / Double-click [short-cut icon of cam-tool V3] on the desktop.

cam-tool W3 * Short-cut icon is created automatically on the desktop when you install cam-tool V3.

m  Start cam-tool V3 using start menu

% Sab Frogram Access and Defaulks

i

' B grachicproducts

L= Travsac

- B Interret Evplorer
=7} Documents b ] cobook Bpress
: [ Adobes Rasder 60
B e B

1-_{] Snarch "

&

i on

Stat - graphic products - cam-tool V3

Q Program files of cam-tool V3 are installed in the following folder.
Destination folder can be changed when you install cam-tool V3.

C:/Program File/graphic products inc/cam-tool V3/Bin




How to close cam-tool V3

m Close using the button

|5
&
|8
|=
1%
la

-

SCEIWm AT s AW R . T e S

m Close using the menu

#& may-tnal - CAMmnodelZ.gmd

Click this button

Propecty. / File - BExt

Minimize

Restore /Maximize window size

Close

10




What if | delete short-cut icon of cam-tool V3 accidently?

If you accidently delete short-cut icon of cam-tool V3 on the desktop, recreate it with the following operations.

And, short-cut icon of programs other than cam-tool V3, such as [Tool DB] or [Translator], are not created when
you install cam-tool V3. Start each application using the start menu. If you wish to create short-cut icon of those
programs, do the same operations as the one of cam-tool V3.
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Copy Here

o |
Create Shortcut{s) Here I "» ﬂ
|

Shorkcut bo
TOOoLS exe

Cancel

Open

Send To *

_uk
Copy

Create Shorkout

Delete
Rename II*

cam-tool W3

Properties

1. Display the folder in which program is installed.

Ex.)

2. Drag the icon of [TOOLS.exe] to the desktop with

the right mouse button.

3. Select [Create shortcut].

4. Short-cut icon is created.

5. Right-click on the created short-cut icon, and select
[Rename].

Q To create short-cut icon of other programs, use the following icon.

Tool DB

tooldbexe

Translator -

Imezlmportexe

= n

IGESExportexe CAlmport exe



Recommended file configuration

m CAM system: cam-tool V3 cam-tool MX

H ‘ Drive (Ex. : C) |

Machining process is saved

Translation data is saved in IGES DXF

NC data is created

Operating folder

Each setting file is saved

Model file/Calculation process file are stored

m CAM system: cam-tool VIS-A-VIS

| oreEco |

e ]

Each setting file is saved
Translation datais saved IGES DXF
NC data is created

Model file/Project file are stored

Operating folder




How to open a file

In cam-tool V3, afile that you create/edit shape is called [model file].
When you open an existing file, the model file name and extension(.gmd) is displayed on the title bar.

m Open using icon m  Open using the menu bar

% cam-tool - CAMmpdelZ.gmd
gt Uew  Tod  WireFrame  SorfacefShape
i

[ cam-tool - CAMmndelz.gmd
Fi= Edt Wiew  Tool Wieframe  Sufeceithaps

érﬁ] 0.0, 4B

y Beree Al
W Click this button ':;” Lt Fle — Open

Epot "
1] L3

8% Eriek Priview

=

Propesty...

i -
Lisd i | Comrizndt _ = e Bk e '

[

1. Select a [folder].

Plrae ot
Fies sl [ Hodel Pl 9 | 08 2. Select a [model file].
.:.Ej:.::: b = The selected file is highlighted.
et R Frrgesty
it
1 Lrj 3. Click the [Open] button.
* Model file can also be opened by double-clicking a
model file.
Preview

ON: Preview is displayed.
* The model file is displayed in the status that the file

was saved.

Q‘ Convenient function ﬂ .

>

Click the triangular button above to display [Recent Model File]. When model files that you have

recently used are displayed, select a model from the list.
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How to create a new file

When a new model file is opened, a temporary file name such as [Model 1], [Model 2] is displayed on the title bar.
Once you save a model file, the file name and extension(.gmd) is displayed on the title bar.

m Create a new file using icon m Create a new file using menu bar

[ cam-tool - CAMmndelz.gmd # ram-toal - CAMmodelZ.gmd
Fis Eck Wew Tod WirsFrame  Sirface{Shaps [ Fiw Bt view Tod  VereFrame Sirfecs[Shaps

B

el Fle - New
Click this button Save Fartialy L,
Add.,

mwm—lm-ms-lmwm-:mv\m-lu_

DB s BEr X B a e v 2 aalommnm n e s |
@ﬂﬁﬂlﬂﬂﬁ‘?@ &@ﬁ@@ WE IIEi-@‘h}:&?QmH‘SE%KﬂI
= e — 1
] |
s |
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ke Sl e Tl

| B BU AsyFes e

R B 0

=

= |
<ilm i
it |
féji | |
%| P e [ e i o - e | :

0 IRERED 0B06 |5 X /A AEEDEY &3
e Ot ST A, ¥ el B nomo (e e 2

Q When plural model files are opened, click [Model file window] to switch active model file(model
file in the status that can be edited).
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How to switch model files Workbook type

With [Workbook type] function, active model file can be switched by clicking model file [tabl.
It is useful to switch active model file such as when window size of model files are maximized.

m  Set using menu

] cam o < Svdel 3 #

e N
Wariey Tissss k
Weewy [irection L3
e Cperetn £ View - Workbook type
Toolfiar 3
i ~ OFF
CAEAE Ve | ‘ Workbook Type |
E]wwm
90 procass Let Winckow v Wiorkbook Type | ~ ON
IE_DDm'nu'idSheet
bioda 3

M [
it O Yew Sl Wiehiawt Bdsafhie Cofieie DRH Wik S ]}
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A =
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o s
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‘gz Iﬂ:l [ e [ T |

— | TEENEE 880 |5 n/"p:,»“-'\E_rE:lEFM & [ 3¢

l

&1 Model1s &) Model2® |1 Model3*

* Switch active model file by clicking tab

15



How to save a file

To save a new model file, execute [Save As] command.
To save changed of an existing file, execute [Save] command.
Once you save a model file, [Model file name] and [Extension(.gmd)] is displayed on the title bar.

m  Save using icon m  Save using menu bar

[ cam-tool - CAMmndelz.gmd # ramn-toal - CAMmodelZ.gmd
Fiz Ect Wew Tool Wreframe Sirface{shaps | e ledt tiew Todl  WreSrane SirfacefShace
i

TEp=2 7 [EREE Y e

. . S Al
Click this button Ealey

File - Save

Saport ¥ Fle - SaveAs

1] L3
8% Eriek Priview
=

Propesty, .

Becent Madel Fis L

£
il
SRR 3 oo & o - 1. Select a folder.
IR akrulation]
AMrcd | gred

2. Enter file name.

Y [ — 3. Click the [Save] button.

Saveazipe | Hodd Fies el | e ]
iE]

Fropesty

B o
=

Q Type of saving a file

Basically, a model file that is created in cam-tool V3 cannot be opened in the previous version of

cam-tool V3. When you save afile, if you select [Save as type: Model Files(*.gmd)], only model file will
be saved, and profile information (CAM information) will be deleted.

When you save a model file with this saving type, the model file can be opened in previous version of

cam-tool V3.

Save as twpe: | Model Files [*.gmd) j

(.Dutput only shapes [*.grd]
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How to close a model file

m  Close using button

Click this button

'..:.'I-'.JL N R (e u.-':;u;" e
FAEE 18R EiSETS RS
L =
% H
by "
2 C]
o 2 o
o [ ]
L r
i
T L]
£ .
i
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o ImmmEEGsce .o iERANS o CARYAR
m  Close using menu bar
& rarp-toal - CAMmodelZ.gmd
£l Fle - Close
Faad Data Fis
Triport. Ly
Eaport k
SEbun L
mﬂrﬁ Fravew
& ek
Propesty. .

3 - Confirmation dialog cam-tool X
& Do you want save changes of test,gmd?

es Mo | Cancel |

When you close a model file after editing, the dialog above is displayed to confirm whether to save
the changes or not.

Yes: [Save As] dialog is displayed.
No: A modelfile is closed without saving the changes.
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‘ Chapter 2

Basic knowledge of cam-tool V3
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cam-tool V3 - Screen configuration and description of each part

When you start the application, the following screen is displayed.

Title bar

Model file name of active window is displayed.

Menu bar

Title name of categorized commands are displayed on this bar.

Tool bar
Short cut icons that are often used are displayed.
Position of tool bar can be changed. It can be showed/hid, and it can also be

customized.

nmmmmmmmﬂmﬂmuﬂm

In&-a - S| R R R
|@aﬁﬁﬁmabg¢@@@ﬁlapw' HRQRMEBNS

5 — e

/ Model file window
Create or edit model file in this window

Displaying the size of work coordinate axes

e R e S

DU sgFgrgs hak|

ERAEAEEEL T

|
|

oy

= § I

<1 i

?‘ =
=

i.‘t:il Input coordinate area

-'g: Input coordinate of X/Y/Z here by entering numerical value on keyboard. You can also select the

T coordinate input in the past, by clicking ¥ button to show those coordinate. .

I IEE=REE 0T | rﬁ:?’f/)*-l@@@”- 3 |?"“:|1 S| (% &'ﬁ
ot o Hinw Wioown 2 'ﬁ e ;

Active layer number

Status bar

Command message, or coordinate value, which cursor is currently pointing, are

displayed.
See command message displayed here to know what you have to do next.
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What is origin / coordinate system of a model ?

m Origin
The position of X=0, Y=0, Z=0 is called [Origin].

Coordinate axes(X/Y/Z direction) are displayed at the position of origin of a model file.

T IS <A

P b e T rtem el Lo

£}

%

i a

L ;

o

Ca -

W =

Tl

=

&

T .ﬂil_d AONEFOoD easo i -,"-C.J'_.*-EIEE"EE*_" - -
[+] direction: The side of [X/Y/Z axis] is showed. P Z .
[ direction: The other side of [X/Y/Z axis] is showed. . e )

z

m  World coordinate system

[Origin] or [X/Y/Z axis direction] that is fixed by the system, is called world coordinate system.
World coordinate system is also fixed by the system, and its position or angle cannot be changed.

m  Work coordinate system

[Origin] or [X/Y/Z axis direction] that can be changed by user, is called as work coordinate system. When [work
coordinate system] is not set, [Work coordinate system] would be equal to [World coordinate system].(For how to
change, refer to [Chapter 6]).

Work plane

Aplane that is composed of [X axis] and [Y axis] of work coordinate system, is called [work plane].
When work coordinate system is not set, [XY plane] of [World coordinate system] is defined
work plane.
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How to change view direction of a model

Direction of displaying model shape is called [View direction].
Execute the [View direction] command to change the direction of displaying a model shape.

P B8l sl i i B, B it Fl
D, E - $ BaE X (2 S o ke ||~ Ol x )00 Fc0 R | &, B =) b
OOE|[E33IS|LFPIDME |u & SEHHARAZLOMES |

N a7 [ e

‘ [View direction (Isometric)

iew direction (Front

YIE’W direction (Top))

|\ﬁew direction Work plane |

TR Viewdirection (Top)

BACE  Mew direction (Back)

LEET View direction (lsometric)
View direction (Left)

RIGHT Viewdiection (Right)

z

Y
K View direction (Front)

BOTTOMN  Vewdirection (Bottom)

-@; Only icons of [View direction] that are often used, are displayed on the tool bar by each icon.
If you wish to use other icons that are not displayed on the tool bar, select the icon with the
following step.

m  Select from the menu
[Menu] >> [View] >> [View direction] >> Select a view direction

m Display tool bar
[Menu] >> [Tool] >> [Set tool bar] >> Check [View Type/Direction/Operation] ON

<<Exercise>> Open the model file [CAD modell.gmd] and confirm the operation above.

CD-ROM /Intensive Course/CADmodel1.gmd
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m View direction (TOP) =Top view

E X

H:I83.5 Y1786

m View direction (FRONT) = FRONT view

B BASED gmd ¢

E X

H:I83.5 Y1786

m View direction (RIGHT) = RIGHT view

E X

H:I83.5 Y1786

= View direction (ISOMETRIC) = ISOMETRIC view

B BASED gmd ¢

E X

H:I83.5 Y1786

22

You see [XY plane] from [Z+ axis direction]

ToF

FRONT

You see [YZ plane] from [X+ axis direction]

RH=HT

You see [XY plane] from [X+ axis direction], [Y+ axis

direction], and [Z+ axis direction].
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How to change view type of model

Type of displaying model shape is called [View type].
Select view type to confirm the modeling shape.

H.ummm.-m-amncmh-mmw

D‘g’*.lx el CE o &&ﬁ@w o (00TM00TE 8 B S
@ﬂﬁlim:ﬂ:‘i‘ﬁ‘@ LGBEE WD & SEEAREOME|

[View Type (Zebra shading)

[View Type (Shade Selected Entity)

iew Type (Shade

[View Type (Wire / Shade)

m Viewtype (Wire)
pacanes )| All wire frames in the active view are displayed.
Surfaces are displayed by [Mesh].

* Modeling is available in this view.

z
kx

26,5 Vi 240

m Viewtype (Wire / Shade)

* Modeling is available in this view.

i_v = Q Setting for [Shading] command can be edited.

26,5 Vi 240

[Shade] >> [Translucent] / [Back face color off]
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] \ﬁew type (Shade) _
s S Surfaces are displayed by [Shading].
Wire frame is not displayed.

* You can confirm the model in this view. Modeling is
not available in this view.

Selected surfaces are displayed by [Shading].
Wire frame is not displayed.

* You can confirm the model in this view. Modeling is
not available in this view.

Ly

X
13,5 ¥: 4.0

m View type (Zebra Shading)

2 — Surfaces are displayed by [Shading of stripe pattern].
Wire frame is not displayed.

* You can confirm the model in this view. Modeling is
not available in this view.

Ly

X
13,5 ¥: 4.0

Q [Select] is the command to put an entity into the selected status.(displayed in red)
If you put an entity into the selected status in advance, number of operations in the next command
can be reduced.

% <Red> "&L[}@ <Red> [k <Purple> "&Lh <Green> %’:‘ <Blue>

Select (Entity) Select (Al) Select (Cancel) Select (None) Pop-up of Select
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How to zoom in/out, rotate, move the screen

Learn the [View operations(screen operations)], such as zooming in/out the screen here.

o 0Lt St S Bl A it il i
D -H|<-2- i BEaX RS & [
OOE|[E332 | LA@FPH ME

o e (00 THO0TE 8 B S

wE FHEQRAXOMD

% View operation (UNDO) Restore the view to the previous one.

g View operation REDO Restore the view to the previous one restored by [Undo] command.
@ Redraw Clear up the screen when drawings are patchy.

:&: Zoom extent Zooms up all entities so as to fill the active view.

:.r:-.: Zoom selected Zooms up enlarge the selected entities so as to fill the active view.

q Zoom Drag with the left mouse button: Specify area to zoom.

(Zoom in: down to up, Zoom out: up to down)

Drag with the right mouse button: Zoom in by the specified magnification.
Citrl key + click with the left mouse button: Zoom out by the specified magnification.
Shift key + click with the left mouse button: Zoom in by exact size.

Q Convenient mouse operation

Zoom by specifying area: Drag with the right mouse button pressing [Ctrl key]

([Ctrl key] can be changed in [Environment setting]. (Zoom in: down to up, Zoom out: up to down)

4| Rotateview Rotate view by dragging with the left mouse button. The center point of rotation is the
i
gravity center of boundary of the shape. *Boundary: Cuboid shape that contains the right

size shape.

; Q - Convenient mouse operation

[View rotation] can be operated by dragging with the right mouse button. [View rotation] can be controlled
by the function of [Lock Vertical Drag]/[Lock Horizontal Drag] displayed by right-click on the screen.
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&' Setcenter of Rotation Specify the center of [View rotation].
*When it is specified, [Rotate on Selected Pf] is automatically set ON.

o] Rotate on Selected Pt Change the center of [View rotation].

OFF: The gravity center of the shape is set as center of rotation.
ON: The coordinate specified by [Set center of Rotation] is set as the center
of rotation.

@ Pan Move the shape on the screen by dragging with left mouse button.

“Convenient mouse operation

Moves the shape on the screen by dragging with the right mouse button
pressing [Sift key]
([Shift k&] can be changed in [Environment setting].

H Reset Restore the view to the initial state based on the [World coordinate].
[Shift key] + Reset: Restore the view to the initial state based on the [World
coordinate].
[Cirl key] + Reset: Restore the divided view to the initial state.

@ Show ruler Measure the distance between the two points on the view plane, and display the
result.

@ Convenient mouse operation [Consecutive zoom)]
m  If you use the mouse with wheel,

Zoom consecutively by rolling the wheel. Zoom in/out at the center of the screen.
m If you use the mouse with two buttons/three buttons,

Zoom by dragging with the right mouse button pressing [Cirl key] + [Shift key].
([Ctrl key] + [Shift key] can be changed in [Environment setting]. (Zoom in: down to up,
Zoom out: up to down)

Once [Zoom] / [Rotate on Selected Pt ] /[ Rotate view] / [Pan] command is executed, it will be set

ON consecutively. If you wish to cancel the command, click [Cancel] button, or click the command

icon again to set OFF. * [Rotate on Selected Pt] command cannot be ended by clicking the
[Cancel] button.
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How to select / execute / cancel command

There are a few methods to select a command.

m  Select a command by clicking command icon m  Select a command by using the menu

(e canv-tood - Mode ©
Pia i Ve Tool Wreftame Salweithacm Cushwes Gt % R Ede Wew Tid

D@-B -2 $BeX [
E&E (ER3TS A9F

acafShaps  Cudtorizs CAM Wendow Halp

RUFNE IR

2 +
=1 Cune @ % mEj
=] Pop-up menu of Cunel
=k
Ta
o .
L Wireframe >> Curvel >> Curve
T

m  Select a command from the menu displayed by right-click on the screen.

The followings are the short-cut functions. Right-click on the screen, the menu of commands, which are
available to execute at the time, are displayed. And you can select a command in the menu.

Selectable commands in the menu vary depending on the selected command, or the state of command

operation.
g @ v @ @
B Ve & Pararaber Cacel I8 Farsmerer Concel B Porarete Conce
P stk Ef pation A et O Retos
: = = Pada e Mods
g-x’:ﬂ:llﬂ T = =
] b nachon Frink ‘ Cael 174 i In
i A Canter ot T Cowvnand Shewt T & Crie
A5 room Dymaic
T e Corber of Riotacion frtatan: S
8 okt Wew fim D T
o Shortez Point Croan
15} Rotate 0n Seected Pt
w0 Lok Vetics Drag R, e
% Lok Horoore Drisg i el = xﬂ
W hant [, oo Shier
M pese - W8 gavent Exx
& o = [ Cowrwhid Shist
K Conmvand Shest

m  Select a command from the menu displayed by center-click on the screen.

While no command is being executed, click the center mouse button.
Commands that were executed in the past are displayed. And, select one in the command history.
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m  Execute/cancel a command

When you select a command, command message is displayed on the status bar. (On the left of the screen)

Follow the command message for your operation.

Sy % Curve Specify the start.

Left-click at the pointof ~ on the screen.

Curve Enter passing point.

Left-click at the pointof ~ onthe screen.

Command message

Blwe

Blue/Red

Yellow

28
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EC .

Left-click at the pointof ~ onthe screen.

Curve Enter passing point.
@ (Enter [Execl to execute the command.)
Blue

Click the button to execute the command.

Icons of controlling commands

Execute

Parameter cancel

Cancel

Re-execute

9DD

Execute the command, or determine the specifying during the command operation.
This function can also be done by pressing the center mouse button.

While a command is being executed, cancel the past operations one by one.

Cancel the command.
Command can also be canceled by pressing the [Esc] key.

Cancel all of past operations of the command, and re-execute the command. Use
this function when you wish to operate the command again.



How to use layer

Layer is like a transparent drawing paper.
In a model file, you can use 255 layers. Using layer makes your modeling operation more efficient.

Image of [Layer]

o M P i o 2 e Y L T

m i-..";E Iﬁ :‘-_ﬁ :‘ﬁ % +—— [Layer] related icons

1 I Adivelayer Layer that you are currently using for modeling operation is called [Active layer].
‘\ To change the active layer, enter a number and press [Enter] key.
Adivelayernumber Active layer is displayed on the screen, even if it is set hidden.
R Show all layers Show all layers
H Hide all layers Hide all layers. Only active layer is displayed on the screen.
1
Gr'% ShowHide layer Show/Hide the specified number of layer.

= Select Show/Hide
Enter layer number

Specify single layer number>>0ON

Press the center mouse button to

execute.
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== ntrol layer
W Control laye

The status of all layers can be checked/edited in this dialog.
Controlling layers, such as [Change active layer] / [Show/Hide layer] / [Input comment] is
available in the dialog.

Change active layer Apply the settings in

Set setting/hiding layer the dialog to the screen

a7
w el B B e u e

WoRl R W R W W W
00 10 102,100 fod 185008 100 1D KR
1D BN D01 £ 115 168 517 110 1
10 B 132122 135 1 0 1M1
1013110100 e 1512 120 1R 1
L R I L ERR e R S E AR DR R Lo L]
150 R0 48D A0 4185 158 120 120 1m0
ORI e 1S ¥ 180 183 M
12001 020 4% S 125 10 100 120 A
to e Dt e 105110 1 ke
for 1 1RDt L5 1RS T 10 DRt
W00 K T N0
WO FHHE 1 T A T Y R T
HO B E e 1 T R T
AR e 25T B CPRTR
P MM D 020 R
M TR QR

i opernbon
[Lemm -I ;I;I

[ Tol=2-
=S

Input comment e -
[

’ﬁ B Iayer Todeisl | Heln |

The status of all layers can be checked/edited visually in this window.
Controlling layers, such as [Change active layer] / [Show/Hide layer] / [Input comment] is
available in the dialog.

Show/Hide layer After you set, click [Update] button

Change active layer

to apply the setting

Input comment >> [+
0 NG B T AR

i

=
]

i =
a - :
e >
= =
o
H\ o
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i z
o H
W
| =
(L7

T AmpsRE e e FL LA A A nBEREEN e T3 R
I L i 2

30



Chapter 3

Create Wire frame

Open the model file below.

CD-ROM/ Intensive Course/CADmodel2.gmd

If [Layer number] is written in the description, change the active layer number.

Follow the [command message] displayed at the lower left of the screen, for your operation.

Ex.) Create a [Single] line by inputting [absolute coordinate value].

layer number

ﬁ [Curve Specifythe start. |

Left-click at the coordinate of start.

ﬁ Curve Enter passing point. |
Left-click at the coordinate of end.

Command message
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How to create line <Single>/ <Line Segments>

Create a line that connects the specified two points. (If you wish to create lines consecutively, use [Line Segments]
command.

i AL B b T e S
@8-z $BEX[E
Cakzasgs sE82

AL
Hins

Lo
ok

D KX
xR
T

T w

st

T

m Create wire frame by inputting coordinate value

Specify coordinate value by inputting [X/Y/Z] value with comma.
Input coordinate value by either [Absolute coordinate] or [Relative coordinate].

Absolute coordinate: Input coordinate value based on the current work origin (0,0,0).
Relative coordinate: Input [/slash] first, and input incremental value based on the previous value.

Q Convenient function - [,(comma)]

Press the [Space] key one time. (comma)] is input.
Pressthe [ Dot ]key twice. [,(comma)] is input.

Create a [Single] line by inputting [absolute coordinate value]. [Layerl]

i &8Model 1 * -0 x|
0] Select the [Single] command.
50,50,0
1 ﬁ Single Specify the start.
Input coordinate value. 10,10,0 <Enter>
10,10,0 ﬁ Single Specify the end.
lr ] ]
b ¥ )
== Input coordinate value. 50,50,0 <Enter>

- m E=E | oad@d

32



Create a [Single] line by inputting [relative coordinate value].  [Layer2]

_gix

43 Select the [Single] command.

ﬁ Single  Specify the start.

Input coordinate value. 10, 10, O <Enter>

10100 ﬁ Single  Specify the end.

Input coordinate value. /40, 40, O<Enter>

- [ El=E) | olel@ @.I * incremental value: [X=40], [Y=40]

-Q,' Convenient function

F12 key
Work coordinate origin (X=0,Y=0,Z=0) can be specified by pressing [F12] key.

/40,40,0

o =

Omit inputting coordinate value [Layer3]
If you omit inputting coordinate value, the previously input value is substituted.

=01 = e N
" <Normal> Start 20, 20,0
End 50, 20,0
- = /
20,200 50,200 p ¥ <
50,, <Omit> Start 20, 20, 0
T
Ex End 50,
- /

Simplify inputting coordinate value [Layer4]
This is the simplified function to input either of [X]/[Y/[Z] relative value.

=01 e N
d <Normal> Start 20,200
End /30,0,0
o = Y
20,200 13000 p ¥ .
; 30 <Simplify> Sart 20,20,0
B End ix30
g J

* Simplified inputingway ~ ix10 /10,0,0
iyl0 /0,10,0
izZ10 /0,0, 10
Change relative point
When you input relative coordinate, the [previously input coordinate] that is [referred coordinate]
can be changed to[any coordinate]. You can inpuit relative coordinate based on the point, which you
specify with the [Change relative point] function.
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m Creating wire frame using the particular point

<Snap>

This is the function to specify the [particular point (End point/Intersection point...)] of entity. To set ON/OFF, click on each
icon.

When you put your cursor near each singular point, [Snap name] is displayed. Click the coordinate.

Grid: Gets the coordinate of grid.

Point: Gets the coordinate of point entity.
End: Gets the coordinate of end point of an entity. End point of circle cannot be specified.

Intersection point: Gets the coordinate of intersection of the specified entities. Intersection of surface contour
cannot be specified.

Middle point: Gets the midpoint of an entity. The middle point of circle(arc) cannot be specified.
On: Gets the coordinate on an entity.

Work: Gets the coordinate of work origin.(0,0,0).

World: Gets the coordinate of world origin.(0,0,0).

Snap All ON/ Snap All OFF

Create a [Single] line by specifying end points of rectangle entity. [Layer 5]

= Select the [Single] command.

Set [Snap(End)] ON.
. End
ﬁ Single  Specify the start.
Click the end point on the screen.
: Single  Specify the end.
ks
o T [ @lelela B e L ob e Al niEE]E T Click the end point on the screen.
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<Input by Get-data>
This is the function to specify the singular point of an entity by compulsion. Select a [Singular point] from the menu
displayed by right-click, and specify an entity. Basically, this function is valid one time after you select a [Singular

point].
g Exec End Poaint:: Gets the coordinate of an end point nearer to the picked point of a specified
P ter C |
&) Rj;:;i o entity. (End point of circle: O degree, 90 degree,180 degree, 270 degree)
End Paink
Inkersection Point
Center Paint
Middle Point Intersection Point: Gets the coordinates of and intersection of two specified entities. If
Paint Element plural [Intersection point] exist, the nearest intersection point is
Shortest Point
Relative specified.
@ Canel Est
,E Command Sheet
Center point:: Gets the coordinate of center point of a specified entity/surfaces.
Middle point:: Gets the coordinate of middle point of the two specified points.
Shortest point:: Gets the coordinates of a point on entity to make the shortest distance
between the entity and the specified coordinates.
s Change relative point: When you input relative coordinate, the [previously input coordinate] that is
.'Q: [referred coordinate] can be changed to [any coordinate].

Modal function of [Input by Get-data] Ml\_)

Basically, specifying singular point using [Input Get-data] function is valid only one time. However, it
can be used consecutively with [Modal] function. *[Modal] is not available for [Change relative point].

Create [Single] line by specifying the end point of the circle and the center point of the arc. [Layer 6]

EE Selectthe [Singe] command.
ﬁ Single Specify the start.
po—

Circle " Arc Display the menu by right-click.
' Select end point.

Click the circle on the screen.

ﬁ Single  Specify the end.

Display the menu by right-click.
Select end point.

o I =] @lslele B« Lol e

Click the circle on the screen.
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How to create rectangle <Rectangle>

Create a rectangle [Layer7]

Tl Ve Tl oo Sxlwonschisp, | Castre: Gob
DB § B XL
E&E D I3TS 28 F

/
£

4
Pop-up of line
5T
> [ ]
o
el L
£l

=k
X Rectangle

o<

DX
X
T\

Q Command sheet

When you execute the command that has parameters to be set, its command sheet is displayed.
Command sheet may have plural pages depending on the number of parameters. Click tab to

switch page.
=
[@ Pam fPagez]
¥ Herizartal lerif] 100 W T pava s T2 plane

Input numerical value area

Input numerical value in the area above. * Input one-byte numerical value.
[Four-function] is available as below.

+ Addition Ex 2+1>>3
- Subtraction Ex 52>>3
* Multiplication Ex 3*3>>9
/ Division Ex 2-1/2>>15
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< Command sheet >

ectone i
[@ Pooel fragez|
W s s

¥ Heriortallergth [100 :] 5y plana - 2% plane
[ Vaticdlengh  [100 4 O Fpe O Viewpae

a
[@ Foet Foae2 |

" lor]

T

 Lengmolchaneer [0 |

Create a [Rectangle] by inputting coordinate value.

J=TE)
op
/40,40,0
;’ 10,10,0
Eox

& [mE=E | oo@

Page (1)

Specify length: Input value for vertical/horizontal
length.

Plane: Specify the plane to create a rectangle.

Page (2)
Radius of fillet: Input arc radius.
Length of chamfer: Input dimension of chamfer.

Select the [Rectangle] command.

Specify parameters in the command sheet.
Specify length: [OFF]
Plane: Specify: XY Plane

ﬁ Rectangle Specify the start.

Input coordinate for the start point. 10,10,0 <Enter>

ﬁ Rectangle Specify the end.

Input coordinate for the end point. /40,40,0 <Enter>

Create a [Rectangle] by specifying value in the command sheet.

=lo) x|
I
100,10,0
y
ko

& [mE=E | oo@

Select the [Rectangle] command.
Specify parameters in the command sheet.
Specify length: [ON]
Horizontal: 40
Vertical: 40
Plane: Specify: XY Plane

ﬁ Rectangle Enter the center point.

Input coordinate for the center point. 100,10,0 <Enter>
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How to create line parallel to X/Y/Z axis <Parallel>

Create aline that is parallel to the specified X/Y/Z axis. [Layer 8]

Pl ol W Toal - ideatirame Sarfwatchace | Cuslormiee Cita
Ba-B -2 dBEXIE
E&HE 3T S LEF

LI BN
=[o¢|<
DX

< Command sheet >

Parallel
[& o |
Riefeinncs kg
€ e T Sty
™Y s
I Zah

< Operation >

EdModel 1 * )

i

=10/ ]

= | =

£l

QT D

38

Reference line

X-axis: Create a line parallel to X-axis.

Y-axis: Create a line parallel to Y-axis.

Z-axis: Create a line parallel to Z-axis.

Specify: Create a line parallel to the specified line.

Select the [Parallel] command.
Specify parameters in the command sheet.
Ex.) Reference line : X-axis

ﬁ [Parallel] Enter the start point.

Input coordinate value or click a certain position on the
screen.

ﬁ Enter the end point.

Input coordinate value or click a certain position on the

screen.

Aline parallel to the reference line(X-axis) is created.



How to create line crosses at right angles to reference line <Crossing line>

Create aline that crosses at right angles to reference line. [Layer 9]

Dliﬁ'ﬁ AR BT = e i T
(EHE TR 3T8 A5 F

NS

7 2K
. A Z
R

< Operation >

=10/ x|

=10/ x|

T
Line
I
£ X
T
I
£ X

Plane: Specify the plane to create a line.

Select the [Crossing line] command.
Specify parameters in the command sheet.
Ex.) Plane: XY plane

ﬁ [Crossing line] Pick a reference line.

Click the reference line.  Line

ﬁ [Crossing line] Enter the start point direction.

Click the coordinate of the start point.

ﬁ [Crossing line] Enter the end point direction.

Click the coordinate of the end point.

A line that crosses the specified reference line is

created.
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How to create line, which is parallel to, and the specified distance far

from reference line < Interval>

Create a parallel line, which is parallel to, and the specified distance far from reference line. [Layer 10]
Pl Mo Toel Whfiors Safatchioon [ Citrmmn. it ¥

Be 8= = sneXk
C&E R3S LT

/.

Pop-up of line

UJI'
LI N
o<

Lo
ok

T w

s B L

T

< Command sheet >

H Distance: Input value for the distance from reference line
@ ::a f o Repeat: Specify number of creating lines.
Boaty DGR g e Both sides: Create lines at both sides of reference line.
™ Bah s e e Plane: Specify the plane to create a line.

< Operation >

LDl Select the [Interval] command.

Specify parameters in the command sheet.
X Line Ex.) Distance: 10

Repeat: 2
Plane: XY plane

I
'E_x. ﬁ [Interval] Pick a reference line.

— Click the reference line. Line

R
TR
ﬁ [Interval] Enter the start point direction.
Click the coordinate of the start point.
ﬁ [Interval] Enter the end point direction.
I
X Click the coordinate of the end point.
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How to create line that has the specified angle?

<Angle>

Create a line that has the specified angle. As a reference line, choose [X-axis on work plane] or [Reference line].

[Layer 11]

Pl Gl iy Tl “orararms Sfronchisg, | Costre Gob
Dw-B = -2 e Xk
C&E R3S LT

T

A%
I,ﬁiz
| Angle h”_

{
oy

DRI

LB L

T

T

< Command sheet >

M £
[& Pai|
Ange [0 ﬂ —Flae

v plans 25 plana
" WF plane T Wiew plane

< Operation >

<<Specify X-axis on work plane as reference line>>

_ibix
TP

f

b ox 30

<<Create aline crosses reference line at the specified angle>>

RI=E
TP

y Line

L 30°

£ X

Angle: Input value for angle

Plane: Specify the plane to create a line.

Select the [Angle] command.

Specify parameters in the command sheet. Ex.)

Angle:30

ﬁ [Angle] Pick areference line or enter the start point.

Click the coordinate of the start point.

ﬁ [Angle] Enter the end point direction.

Click the coordinate of the end point.

Select the [Angle] command.

Specify parameters in the command sheet.

Angle:30

Ex)

ﬁ [Angle] Pick areference line or enter the start point.

Click the reference line.  Line

ﬁ [Angle] Enter the start .

Click the coordinate of the start point.

ﬁ [Angle] Enter the end point direction.

Click the coordinate of the end point.
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How to create tangent line

< Tangent>

Create aline, which is tangent to the specified two entities. [Layer 12]

Pl Gl iy Tl “orararms Sfronchisg, | Costre Gob
Dw-B = -2 e Xk
C&E R3S LT

T

\T Tangentline

< Operation >

EdModel 1 *

=10/ x|

TP
Circle

L i
o

Circle

)\ 4

EdModel 1 *

=10/ x|

Top

L i
o
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ﬁ
ﬁ

Select the [Tangent line] command.

Tangent line  Pick entities for the first group.

Click the first entity. (Circle)

Tangent line  Pick the second entity or enter the coordinates.

Click the second entity. (Circle)

* Tangent line is created differently depending on the
specified position.



How to create circle

< Circle (Radius, Center) >

Create a circle by specifying radius and coordinate of center point. [Layer13]

Fie EdE Vaw Todl Wreframe  SafecsiShcs Cusomos. ChM W

Be 8= = sneXk

T&E | nR3LS AET

< Command sheet >

CirclefRadus Center) |
[@ Paei|
By |-||:| ﬁ [~ Pl

30 plane 2K plare:

FPuseted | Zeine C ewpie |

Radius: Input value for radius of circle.
Plane: Specify the plane to create a circle.
Pre-selected

xist on the plane, multiple circles of the same radius

are created at the selected center point simultaneously.

< Operation >

(b

i

QT D

Select the [Circle (Radius, Center)] command.
Specify parameters in the command sheet.
Ex.) Radius: 50

Circle (Radius, Center) Specify a center point.

Input value for the center point, or click a certain position
on the screen. (Point)
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How to create arc <Arc (Radius, Tangent, P,S,E) >

Create an arc of the specified radius and angle, that is tangent to the specified point. Arc is created on work plane.
[Layer14]

Tl Ve Tl oo Sxlwonschisp, | Castre: Gob
D@-B s -2 $BsX[E
E&E D I3TS 28 F

Wyel

| Arc (Radius, Tangent, P.S,E) |

i A

m  Start point/End point of arc

Arc is basically created in the [Counterclockwise direction].
Arc is created differently depending on the start/end position.

m  What is tangent angle?

It is the angle at which arc(circle) is tangent to a point. Arc(Circle) which has the same
[Tangent point)/[Tangent angle] can exist in the two directions. The direction which arc(circle) is
created, is determined by the position of the start point.

Tangent angle: 0 | | Tangent angle: 45 | | Tangent angle: 90 |
|
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< Command sheet >

[ Pag |
B [T |4]
mnge [0 4

< Operation >

T

i\ Intersect
X

1l

|r\r -

=10/ %]

EdModel 1 *
1]

7

X Point Point

|r\r -

=10/ %]

Radius: Input value for radius.

Angle: Input value for tangent angle.

Select the [Arc (Radius, Tangent line, P.S,E)] command.

Specify parameters in the command sheet.
Ex.) Radius: 30
Angle: 0

Arc(Radius, ...) Enter the tangent point.

Input coordinate for the tangent point, or click a certain
position on the screen.

Arc(Radius, ...) Enter the start point direction.

Click the coordinate for the start point. (Point)

ﬁ

Arc(Radius, ...) Enter the end point direction.

Click the coordinate for the end point. (Paint)

* Specify start/ end point in the counterclockwise direction.
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How to create fillet < Fillet >

Create afillet tangent to the two entities. [Layerl5]

Tl Ve Tl oo Sxlwonschisp, | Castre: Gob
@B $BEX[E
(S&E | ERITS AT

1 Pop-up of Fillet/Chamfer
&
7
i

< Command sheet >

Fillet |
[@ Fami |
Tam
Backux [10 ﬂ
o
[ Trmcice B
T 7 M i

< Operation >

=]
TP
Line
f
E X% Line
=1
TP
f
£ X
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Trim Both: Trim both entities.
First: Trim the first entity.
Second: Trim the second entity.
No trim: No trim.

Trimcircle  Selectwhether tim or nottrim drde.

Select the [Fillef] command.
Specify parameters in the command sheet.
Ex.) Radius: 10
Trim: Both

Fillet Pick the first tangent entity or enter the coordinates.

Click the first entity. (Line)

Filet Pick the second tangent entity or enter the coordinates.

Click the second entity. (Line)




Chapter 4

Edit Wire frame

Open the model file below. (Same model file as in [Chapter3])
CD-ROM/ Intensive Course/CADmodel2.gmd

If [Layer number] is written in the description, change the active layer number.

Follow the [command message] displayed at the lower left of the screen, for your operation.

Ex.) Create a [Single] line by inputting [absolute coordinate value].

Layer number

ﬁ [Curve Specify the start. |

Left-click at the coordinate of start.

ﬁ Curve Enter passing point. |
Left-click at the coordinate of end.

Simessy

i sy B e = e e

Command message
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How to cut/lengthen entity <Trim>

Cut/lengthen an entity with other entity or coordinate.

Fe Tk m Tosl et Saimnidage ke cie)
Dir-B -2 $EEX K
S&HE T3 8 A&7

2 |

1
I

QD S
Pop-up of Edit Wireframe | T A

How to cut entity at the intersection of two entities

)

How to lengthen entity to the intersection of the entity and the other entity

)

How to cut entity using the other two entities

)

How to cut center part of entity using the other two entities

)

How to cut circle

)

How to cut /lengthen entity, when intersection does not exist

)

How to cut /lengthen entity when intersection does not exist on the same plane

)

How to cut /lengthen plural entities simultaneously

)
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“ How to trim entity at the intersection of two entities  (Dividing entity: One dividing point) >

Trim (Cut) entity at [Intersection] of the entity and the reference entity. [Layer20]

<Operation>

Select the [Trim] command.
[& Pai|

Specify parameters in the command sheet.
Entity: One side
Dividing entity: One dividing point

’ Trim: Intersection

Entity number: Single

¥ Model 1 * -0l =
58

Top

ﬁ [Trim] Pick an entity to be timmed.
Click the entity to be left.  (Line)

¥ Line Line ﬁ [Trim] Pick a reference entity.
= Click the reference entity. (Line)
TR
Top
f
F o
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How to lengthen entity to the intersection of the entity and the other entity (Dividing entity: One dividing point)>

Trim (Lengthen) entity to [Intersection] of the entity and reference entity. [Layer21]

<Operation>
H Select the [Trim] command.
[& Pai|
—Eril —
e ide o Specify parameters in the command sheet.
" Boiades | Tuw divderg ponts) : ) )
L Entity: One side
Dividing entity: One dividing point
i Trim: Intersection
Entity number: Single
EdModel 1 * _|E|Ii|
TP
ﬁ [Trim] Pick an entity to be trimmed.
Click the entity to be timmed. (Line)
; /Line Line ﬁ [Trim] Pick a reference entity.
FoX
_ Click the reference entity. (Line)
EdModel 1 * _|E|Ii|
TP

L i
o
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“ How to cut entity using the other two entities  (Divid

ing entity: Two dividing points) >>

Trim (Cut) entity at [Intersection] of the entity and the reference entity. [Layer21]

<Operation>

[& Pai|

Eny D

Select the [Trim] command.

Specify parameters in the command sheet.
Entity: One side

¥ Model 1 * -0l =
58

Top

Line Line

L i
o

¥ Model 1 * -0l =
L

Top

L i
o

Dividing entity: Two dividing points
Trim: Intersection
Entity number: Single

ﬁ [Trim] Pick an entity to be timmed.

Click the entity to be left.  (Line)

ﬁ [Trim] Pick the first reference entity.

Click the first reference entity. (Line)

ﬁ [Trim] Pick the second reference entity.

Click the second reference entity. (Line)

o1




How to cut center part of entity using the other two entities (Dividing entity: Two dividing points)

)

Cut center part of an entity using the other two entities. [Layer23]

<Operation>

Select the [Trim] command.

Entity: One side

Dividing entity: Two dividing points

Trim: Intersection

Entity number: Single

Specify parameters in the command sheet.

=10/ ]

EdModel 1 *
TP
Line
X
x .

f Line Line

£ X
TP

L i
o
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ﬁ [Trim] Pick an entity to be timmed.

Click the entity to be left.  (Line)

ﬁ [Trim] Pick the first reference entity.

Click the first reference entity. (Line)

ﬁ [Trim] Pick the second reference entity.

0 [l Click the second reference entity. (Line)




“ Howto cut circle  (Dividing entity: Two dividing points) >>

Circle cannot be cut at a single position. For [Dividing entity], [Two dividing point] is automatically set. [Layer 24]

<Operation>

Select the [Trim] command.

Specify parameters in the command sheet.
Entity: One side
Dividing entity: One dividing point
Trim: Intersection
Entity number: Single

EdModel 1 * i _IEIIiI
W ﬁ [Trimj Pick an entity to be timmed.
Cirdle Click the entity to be left. (Circle)
* [Two dividing points] is automatically set.
m e
i [@ Fami)
b ox - Do s T e
Dtk . St delerce | fing
— ™ Bothwdes [ ([ dovidng pe I~ Phad
-lojx|
T
ﬁ [Trim] Pick the first reference entity.
Circle
Click the first reference entity. (Circle)
; ﬁ [Trim] Pick the second reference entity.
i
. - Click the second reference entity. (Circle)
Circle
<<Exercise>>

Trim the left shape so as to be the right shape.
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How to cut /lengthen entity, when intersection does not exist (Trim: Shortest distance)

)

Cut/lengthen an entity at the shortest position from the specified coordinate. Entity can be cut/lengthened

at/to proper position. [Layer 25]
<Operation>

— [ibvicding anliln——— —Tam
VikG: TR R TS, i

'I,-.EW

™ Both ades

Select the [Trim] command.

Specify parameters in the command sheet.
Entity: One side

Dividing entity: One dividing point

EdModel 1 *

e

=10/ %]

Trim: Shortest distance

|I'\-._—\-T

_(O] x|
e
¥
b ox
R
TP
] -
X~
Point ]
Line
¥
b ox

<

EdModel 1 *
w

=10] %]

Entity number: Single

ﬁ [Trim] Pick an entity to be trimmed.
Click the entity to be left.  (Line)

ﬁ [Trim] Pick a reference entity or enter the coordinate.
Click the coordinate. (Point)

* Entity is cut at the shortest position from the specified
coordinate.

Select the [Trim] command.

Specify parameters in the command sheet.(Same as
above

ﬁ [Trim] Pick an entity to be trimmed.
Click the entity to be left.  (Line)

ﬁ [Trim] Pick a reference entity or enter the coordinate.

Click the coordinate. (Point)

* Entity is lengthened to the shortest position from the
specified coordinate.



How to cut /lengthen entity when intersection does not exist on the same plane (Trim: View)

)

Cut/lengthen entity at/to [intersection in the view direction] [Layer 26]

* See the entity of [Layer 26] in the [View direction (I
plane.

<Operation>
M
[ Pag |

Bty — Diidng antiy——— - Tim

I Shotest chstence
T e e

SO)], and confirm that entities does not exist on the same

Select the [Trim] command.

Specify parameters in the command sheet.
Entity: One side
Dividing entity: One dividing point

EdModel 1 *

ol

Trim: View

Entity number: Single

. * Operate in the Top view.

Mne
\\Une
A4

T

I
I
I
I
I

T

EdModel 1 *
5

T

=10/x|

Set the view direction to execute [Trim] command.
View direction: Top

ﬁ [Trim] Pick an entity to be trimmed.
Click the entity to be left.  (Line)

ﬁ [Trim] Pick a reference entity or enter the coordinate.

Click the reference entity. (Line)

*Entity is cut at intersection in the set view direction (at the
point which looks intersection visually).

EdModel 1 *
]

=10/ %]

* Operate in the Top view.

EdModel 1 *
5

=10/ %]

ﬁ [Trim] Pick an entity to be trimmed.

Select the [Trim] command.
Specify parameters in the command sheet.(Same as
above
Set the view direction to execute [Trim] command.
View direction: Top

Click the entity to be left.  (Line)

ﬁ [Trim] Pick a reference entity or enter the coordinate.

Click the reference entity. (Line)

*Entity is lengthened to intersection in the set view direction
(at the point which looks intersection visually).
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How to cut /lengthen plural entities simultaneously (Entity number: Plural) >

[Plural entities] can be selected as trim entity. [Layer 27]

<Operation>

Select the [Trim] command.

[ Pag |

ity Diiding antiy——— T

Specify parameters in the command sheet.
Entity: One side

= Dividing entity: One dividing point

’ Trim: Intersection
(orodeltx l=TE Entity number: Plural
T
| ‘ | | ﬁ [Trim] Pick an entity to be trimmed.
><i - Click the entities to be left.  (Line)
X X
F X Press the center mouse button to determine the
specifying.
’ * When [Plural] is set in the command sheet, press the
- - _I center mouse button to finish selecting entities.
Line
% ﬁ [Trim] Pick a reference entity.
Click the reference entity. (Line)
£ X

@' When [Entity number: Plural] is set, entities can be selected using [Specify by area: Line].

| ‘ ‘ | ‘ ﬁ [Trim] Pick an entity to be trimmed.

x - Specify entities to be left by [Specify by area].

Settings in the command sheet will be kept until you close the application. To prevent mistakes
from occurring in the next operation, restore the default settings before you end the command.
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How to stretch entity < Stretch >

Move the [end point] of the specified entity to the specified coordinate.

Pl Gl iy Tl “orararms Sfronchisg, | Costre Gob
Dw-B = -2 e Xk
C&E R3S LT

[ ]
b

;'I':

L4 o e
= ] b .
ST — |
i, 1™ !
-- | s
oy

i) —
| “oli
;] Pop-up of Edit Wire Frame T A

T

<Operation>

=10/ x| Select the [Stretch] command.

Top

ﬁ [Stretch] Pick an entity.

Line

Click the entity. (Line)
* End point closer to the dlicked point is moved.

L i
o

ﬁ [Stretch] Specify coordinates.

Click the coordinate. (Point
(o %]
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How to convert entities into a single entity < Into Curve >

Convert wire frames such as [Circle], [Arc], [Line] into [Curve]. If you put a group of entities to be converted in the
selected status in advance, those entities can be converted into a [single curvel].

Pl Gl iy Tl “orararms Sfronchisg, | Costre Gob
Dw-B = -2 e Xk
C&E R3S LT

-

(R

O

-
& w5
< It

—f
Y

:'4 Pop-up of Edit Wireframe

<Command sheet>
i Closed contour: Select open curve or closed curve
[@ Fami | Individual
onm il L [Pish e f_ ON: Convert each entity into curve
[ Indidust  Lokerarca [001 [P ] L
= | OFF: Convert the selected entities into curve.
<Operation>
=il Erecute he [Select(Entiy)] command.
Top
ﬁ [Select(Entity)] Pick an entity.
) Line
Line < Right-click [Chain] >> Click the entity. ~(Line)
Select the [Into Curve] command.
Arc [ ]
y You do not need to set parameters.
E_4 Line
i ﬁ [Into Curve] (The entity is already selected) Pick an entity.
~{5[= Press the center button to execute the command.
Top
* [Plural entities] such as Line, Arc, Line, have been
converted into a [single curvel.
Curve
I
P




“ How to remove micro section in a curve >>

When a micro section exists in a curve, temporary mark is displayed at the position. If you execute CAM
calculation with the data that includes a micro section, invalid data may be output. Therefore, execute [Re-form]
command to remove the micro section before CAM calculation.

<Operation>
=18/ Execute the [Select(Enty)] command,
Right-click [Chain] >> Click the entity. (Line)
Line < Line Select the [Into Curve] command.
Press the center button to execute the command.
Arc ¥ 7
= Line
R
T Temporary mark is displayed at the position where a micro
section exists.
Curve
f
F o
=k
TP
[Menu bar] >> [WireFrame] >> [Fair Curve] >>
Curve
Curve\
[Re-Form]
Execute the [Re-form] command.
b ox Click the entity. Curve
— Press the center button to execute the command.
R
TP
The micro section has been removed.
f
F o
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Move/Copy

60

CD-ROM/ Intensive Course/CADmodel2.gmd

Open the model file below.  (Same model file as in [Chapter3 - Chapter4])

If [Layer number] is written in the description, change the active layer number.

Follow the [command message] displayed at the lower left of the screen, for your operation.

Ex.) Create a [Single] line by inputting [absolute coordinate value].

Layer number

ﬁ [Curve Specify the start. |

Left-click at the coordinate of start.

ﬁ Curve Enter passing point. |
_ Left-click at the coordinate of end.

Simessy

vt 7 [ ¥i et o mic [a5

Command message




How to move/copy entity  <Move/Copy>

Move/copy an entity to the specified position.

Pl Edt Wew Tood Wreframe Sofeslfem  Cistooos CHF

-2 fERE X
CRE||133T 82

o

I.. -Popupmove/Cow | 4T+ — | ey | 25
T 88 [ a]a|ah |3

(el
|

R E Move/Copy

Be)|

<Command sheet>
OTETER— ¥ Move: Move an entity in parallel to the specified line.
[@ Fapi |Pagsz| ] L .
e R Copy: Copy an entity in parallel to the specified line.
+ Cop Hepet [T Distance: Input value for moving distance.
P e Seect coped ety - Repeat: Input number for moving.
Original:
T R “l Copy an entity in the layer, which the entity to be
[@ Font Famz] [?y . v 4 v
i copied exists.
™~ Ol
= Eeliva
H How to move/copy an entity in either of [X]/[Y]/[Z] direction >>
How to move/copy an entity by specifying two points >
How to move/copy an entity by specifying moving distance >>

How to move/copy an entity by specifying a line as moving direction, or specifying line length as
moving distance
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“ How to move/copy an entity in either of [X]/[Y1/[Z] direction. (Use guide axis) >

Ex.) Copy the entity in the Z-axis direction of work coordinate by [100mm]. [Layer30]

<Operation>

Select the [Move/Copy] command.

Specify parameters in the command sheet.
Move/Copy: Copy

Distance: 100
— Repeat: 1
’ Select: OFF
& Model 1 * =10l x|
i

ﬁ [Move/Copy] Pick an entity.

Circle Click the entity to be copied. (Circle)

Press the center mouse button to determine the
specifying.

£y
ey
S Model 1 * i =] 2
T4 ﬁ [Move/Copy] Pick a line to indicate the moving direction, or enter the origin.
7 Click the moving origin (proper position).
\ Guide axes in the [X/Y/Z] direction are displayed.
—
-
ﬁ [Move/Copy] Pick a direction entity to indicate the moving direction, or enter the end point.
£y Click the direction entity. (Z )
X
) Ex.) Z + axis direction
i &8rModel 1 * _|E|Ii|

=
=

Press the center mouse button to execute the
command.

RN
e =
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How to move/copy an entity by specifying two points (Specify moving origin/moving end point) >

Ex.) Copy the entity from the end point of the crossing line to the specified end point. [Lyer31]

<Operation>

[@ Poei fressc

{+ Copw

EdModel 1 *

=10/ %]

]

Circle

0} Model 1 *

7
I'
L H_k

EdModel 1 *
]

=10/ %]

¥ / End

EdModel 1 *
]

=10/ %]

ﬁ [Move/Copy] Pick an entity.

ﬁ [Move/Copy] Pick a line to indicate the moving direction, or enter the origin.

Select the [Move/Copy] command.
Specify parameters in the command sheet.
Move/Copy: Copy
Repeat: 1
Select: OFF

Click the entity to be copied. (Circle)
Press the center mouse button to determine the
specifying.

Click the moving origin (End).
Guide axes in the [X/Y/Z] direction are displayed.

ﬁ [Move/Copy] Pick a direction entity to indicate the moving direction, or enter the end point.

Click the moving end point.(End)

* Moving distance is input in the command sheet.

ey H
[@ Pl |Pai]
r Mune I (R
= ooy e
(=11~ ) [ p—— v

Press the center mouse button to execute the
command.




How to move/copy an entity by specifying moving distance(Specify moving origin/moving end point) >

Ex.) Copy the entity in the X-axis direction of work coordinate by [SOmm], in the Y-axis direction by [S0mm]

[Layer32]

<Operation>

[@ Poei fressc
e

o

Select the [Move/Copy] command.
Specify parameters in the command sheet.
Move/Copy: Copy
Repeat: 1

Select: OFF

=10l x| ﬁ [Move/Copy] Pick an entity.

of eriEy j
EdModel 1 *
&)
Circle
7
)
L-_'::k
x|
&)
End
7
)
L-_'::k
15 .
X
)
L-_'::k

4

Click the entity to be copied. (Circle)
Press the center mouse button to determine the
specifying.

ﬁ [Move/Copy] Pick a line to indicate the moving direction, or enter the origin.

Click the moving origin (End).
Guide axes inthe [X/Y/Z] direction are displayed.

;IE' 2 ﬁ [Move/Copy] Pick a direction entity to indicate the moving direction, or enter the end point.

i)

EdModel 1 *

7

P
&

o

=131 x|

Input coordinate value for moving end point.
[ /50 50 0 |

* Moving distance is input in the command sheet.
ity

Enter

|
[& Paoei |Popel
r Mo
1= Cog Fecma: 1

(-1 ) [y -

Press the center mouse button to execute the
command.
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moving distance (Getting entity information of line)

How to move/copy an entity by specifying a line as moving direction/specifying line length as

Ex.) Copy the entity using the [ parallel line to Y-axis] of [150mm)]. [Layer33]

<Operation>
/ H Select the [Move/Copy] command.
[@ Fapi |Pagsz| . .
el = 7 Specify parameters in the command sheet.
m Hepet Move/Copy: Copy
i 2= e — Repeat: 1
; Select: OFF
i &8Model 1 * -0 x|
0 ﬁ [Move/Copy] Pick an entity.
Circle ] ] ] ]
Click the entity to be copied. (Circle)
Press the center mouse button to determine the
specifying.
£y
L
Dot = =E ﬁ [Move/Copy] Pick a line to incicate the moving direction, or enter the origin.
Click the line to indicate the moving direction. (Line)
End point closer to the picked position is determined as
x .
Cls moving origin.
End point far from the picked position is determined as
Zy moving end point.
ey
* Moving distance is input in the command sheet.
’ [ Pt |Poel
=k e m
T D P a1
Press the center mouse button to execute the
Z command.
E-:jx
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[Select] function
Set the selecting status of entity when the command has been executed.

¥ Select ISeIect copied entity j

g
Select original entity
Select lazt entity

Select ON: Entity is in the selected status when the command has been executed.
Select ONFF: Entity is not in the selected status when the command has been executed.

Selecting type (For copying)
Select copied entity: All copied entities are in the selected state.

Select original/copied entity: Both original and copied entities are in the selected state.

Select original entity: Only original entities are in the selected state.

Select last entity: Only the last entity is in the selected state when copying is repeated.
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How to rotate and move/copy entity  <Rotate/Copy>

Rotate an entity and move/copy it.

Pl Edt Wew Tood Wreframe Sofeslfem  Cistooos CHF

Dw-B=-o- [ BEX

o [
| )
r_-h: Pop-up of Move/Copy @ @ — q o | o
o T N @
0z ool acl)das ol | @ J‘
Sl s
i — Ty Rotate/Copy
AN
<Command sheet>
i Move: Rotate and move an entity.
[@ Fapi |Pagsz| Copy: Rotate and copy an entity.
e e Angle: Input value for rotating.
L] ame f Repeat: Input value for repeating number.
SHavakaiorit] |2z =] Setect |Suke copied anly = peat. Inp P 9 '
Revolution: Select the method of specifying rotating
axis.
Axis: Specify axis and angle for rotating entity.
Center and two points: Specify angle for rotating entity
with coordinates of three points.
How to move/copy by specifying either of [X]/[Y])/[Z] axis as rotating axis >>
How to move/copy by specifying line as rotating axis >>
How to move/copy by specifying coordinates of three points >>
@ Rotating axis Seeing from this direction
Specify [rotating angle] seeing from the end point of *
rotating axis End point of rotating axis

Counterclockwise: Specify angle in the [+] direction

. . . _ direction of rotati [
Clockwise: Specify angle in the [-] direction RS TR A

Specify angle r,..‘-""
in [-] direction I.f Origin' of pecify angle
\__[Etfting axis.~in [+] direction
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“ How to move/copy entity by specifying either of [X][Y]/[Z] axis as rotating axis (Using guide axis) >

Ex.) Rotate en entity and copy it by specifying Z-axis or work coordinate as rotating axis by [90 degree]. [Layer34]

i)

Press the center mouse button to execute the
command.

<Operation>
H Select the [Rotate/Copy] command.
[@ Fapi |Pagsz| ) )
e S Specify parameters in the command sheet.
FoLew | Becesl 1 | Move/Copy: Copy
Brevokiorf] | & - __-- |:..'- F écitid nikl j Angle 90
Repeat: 1
’ Select: OFF
=]
&)
ﬁ [Rotate /Copy] Pick an entity.
Click the entity to be copied. (Circle
Circle y pied. ( )
© Press the center mouse button to determine the
':J: specifying.
= I DI x| ﬁ [Rotate /Copy] For axis of revolution, pick a straight line or enter the start of vector.
&)
Input coordinate value for rotating origin.
7 Ex)[0 0 O ~ | <Enter>
: Guide axes in the [X/Y/Z] direction are displayed.
Lo}
_ ﬁ [Rotate /Copy] For axis of revolution, pick a straight line or enter the end of vector.
’ Click the direction entity. (Z+)
Mode' - =10l Ex) Z +direction
L-_':: W
-0 x|

O |
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How to move/copy entity by specifying line as rotating axis (Using line) >

Ex.) Rotate en entity and copy it by specifying line in Y-axis direction of work coordinate as rotating axis by [90
degree]. [Layer35]

<Operation>
7 Select the [Move/Copy] command.
[@ Fapi |Pagsz| Specify parameters in the command sheet.
L o pnge 0 i | Move/Copy: Copy
E o | pevest | A 90
Repeat: 1
i Select: OFF
Model 1 * _lol x| ﬁ [Rotate /Copy] Pick an entity.
i
Click the entity to be copied. (Circle)
Circle Press the center mouse button to determine the
specifying.
zy
b
’ ﬁ [Rotate /Copy] For axis of revolution, pick a straight line or enter the start of
s £ Click the line as rotating origin.

End point closer to the picked position is determined as
origin of axis.

End point closer to the picked position is determined as

end point of axis.

ST

=10/ ] Press the center mouse button to execute the

]
O command.

ST
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How to move/copy entity by specifying coordinates of three points (Determine rotating axis/angle with three points)>

@' What is [center and two points] ? [Layer 36]

Determine [rotating axis}/[rotating angle] by specifying the coordinates of three points

RotstesCopy ¥

[O Pot [pasl
el i r—*J
N .

Fvoktiontisl [Coner and 2 ports = |7 Setect |Sukect copied sy =]

fas

Determine the plane by specifying the coordinate of three points such as [origin], [start point of rotation],
[end point of rotation]
Set normal direction of [plane that is created with three points], which runs through the origin as [rotating axis].

Set angle between [line created with origin and start point of rotation], and [line created with origin and end
point of rotation]

<Operation>
[oroa TR Select the [Move/Copy] command.
I ; ;
ec ameters in the command sheet.
X-  Point Specily par
Move/Copy: Copy
X Axis: Center and 2 points
Point Repeat: 1, Select OFF
Curve
Zy @oint ﬁ [Rotate /Copy] Pick an entity.
b
; Click the entity to be copied. (Curve)
i Press the center mouse button to determine the
specifying.
=)
9
O ﬁ [Rotate /Copy] Enter the center of rotation.
[ Specify the coordinate of center of rotation.  Point
>
ﬁ [Rotate /Copy] Enter the start point of rotation.
7 Specify the coordinate of start point of rotation.  Point
FY
i D
ﬁ [Rotate /Copy] Enter the end point of rotation.

Specify the coordinate of end point of rotation.  Point
Press the center button to execute the command.

71



How to move/copy entity to the other side with mirror <Mirror/Copy>

Move/copy an entity to the other side using mirror.

& carn-toul - Model | *
Pl Edt Wew Tood Wreframe Sofeslfem  Cistooos CHF

Dw-Be-o-[fBeX
CEE|za318A8

I'_:} ) Pop-up of Move/Copy | g g

]

<Command sheet>

[@ Fapi |Pagsz|
}-‘EET i Geleel [Sakeet copied entiy =]

¢ g

4

K

o

d

i
_*

[0
VY

i
i

Mirror/Copy

[@ Pot Pa2]
L

 Oiges

72

Move: Move the specified entity to the other side using

mirror.



“ How to move/copy an entity to the other side with either of [XY plane][ZX plane][YZ plane] (Using guide plane) >

Ex.) Copy the entity to the other side using [ZX plane] of work coordinate.

<Operation>
=lox| Select the [Mimor/Copy] commiand.
i Specify parameters in the command sheet.
___ Speciybyarea:in Move/Copy: Copy
| | Select: OFF
i ﬁ [Mirror /Copy] Pick an entity.
i ! ’ Click the entity to be copied. (Circle)
ki Press the center mouse button to determine the
specifying.
T =k
= [Mirror /Copy] Pick a plane to make the inversion. .., or pick a line, or enter the origin.
Input coordinate value for origin of inverting plane.
ExY 000 ~| <Enter>
Guide plane of [XY][2X][YZ] direction are displayed.
ZX
— ﬁ Mirror /Copy] Pick a entity to make the inversion plane. ..., or enter the second coordinates.
’ Click the direction entity.
-lojx| Ex) ZX plane
i1
£y
L
= I DIZI Press the center mouse button to execute the
]

command.

NS

ol
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Chapter 6

Change origin/axis direction

CD-ROM/Intensive Course/CADmodel2.gmd

Open the model file below.  (Same model file as in [Chapter3 - Chapter5])

If [Layer number] is written in the description, change the active layer number.

Follow the [command message] displayed at the lower left of the screen, for your operation.

Ex.) Create a [Single] line by inputting [absolute coordinate value “—

Layer number

ﬁ [Curve Specifythe start. |

Left-click at the coordinate of start.

ﬁ Curve Enter passing point. |

Left-click at the coordinate of end.

Command message
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How to change coordinate of origin - <Define Work Plane (Origin)>

Change the origin of work plane. The direction of [X-axis]/[Y-axis]/[Z-axis] is not changed. [Layer40]

A cam-oul - Model | *

Tl T Tl Vet of e | [ v o T4
Da-B|=8-2-  $BEX
ORL |T33T 8 A

Pop-up of Define Work Plane

CAES

| Define Work Plane (Origin) |

Ex.) Change the origin of work coordinate to [X=50], [Y=50], [Z=50].

<Operation>

i &8 Model 1 *

- =10/ ]
T

ST

T

T T——

- =10/ ]
T

ST

=10/ x|
10

& b
World coordinate origin Work coordinate origin

e e |
o

T

Select the [Define Work Plane(Origin)] command.

Work plane and coordinate axis is displayed by rubber
band.

* If rubber band is not displayed clearly, zoom out the

screen using [Zoom] command.

[Define Work Plane (Origin)] Enter origin.

Input value for origin, or click the coordinate.
Ex.) Input the coordinate value.
50 50 O <Enter>

The origin is changed.
World coordinate origin = Coordinate axis in blue

Work coordinate origin = Coordinate axis in Yellow

Click [Cancel] to end the command.
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How to change X/Y/Z axis direction <Define Work Plane (3 points)>

Define work plane by specifying three points (Origin, X-axis direction, Y-axis direction).

e F W el W Tl T xR | G T
C@-B|2-2- fBEX
OSE|[23328 A8

=

¥l

Pop-up of Define Work Plane

@
)

Define Work Plane (3 points)

Ex.) Change origin/axis-direction of work coordinate using [entity on the screen].

<Operation>
=1
o Select the [Define Work Plane(3 points)] command.
ﬁ [Define Work Plane (3 points)] Enter origin, pick an entity. ..., or pick a straight line for X-axis.
: L Click the coordinate for origin. (End/Intersect)
End*
End ﬁ [Define Work Plane (3 points)] Enter coordinates for. .., or straight | line for X-axs.
z
ki Click the coordinate for X-axis direction. (End/Intersect)
=1
150 ﬁ [Define Work Plane (3 points)] Enter coordinates for. .., or straight | line for Y-axs.
Click the coordinate for Y-axis direction. (End/Intersect)
|
- The origin/coordinate axis is changed.
e
Click [Cancel] to end the command.
X

\2

Q When you change axis direction, click the [View direction (Work plane)] to displayed work plane.
And view direction of work coordinate system is displayed by clicking [View direction] button pressing [Shift key].

LT P
|||
[View direction (Work plane)]
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How set the current view direction as XY plane <Define Work Plane (View)>

Set the current active view direction as [Work plane (XY plane)]. [Layer42]

e F W el W Tl T xR | G T
Da-B|=8-2-  $BEX
SEE 9318 A8

/i
3
Gl
o2
| ] Pop-up of Define Work Plane .
- L 4 PO I w0
' & Bl a7

| Define Work Plane (View)

Ex.) Set the plane seeing from [View direction (FRONT)] as [XY plane].

<Operation>

=0l x|
Select the [View direction(FRONT)] command.

FRONT

Select the [Define Work Plane(View)] command.
At the point when the command is selected, the

command is executed.

Z

b x

$PModel | * =10l x| Axis-direction is changed.

FRONT

Plane seeing from [View direction (FRONT)] (ZX
plane) is defined as work plane. (XY plane)
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How to restore the changed origin/axis direction

<Control Work Plane (Reset)>

Restore the defined [Work plane] to the initial setting. [Layer42] * In the initial state, [Work coordinate system] =
[World coordinate system]

Pl Edt Wew Tood Wreframe Sofeslfem  Cistooos CHF

Dw-B=2-2 ¥ meX

ok
i
:__I' J.,T-| t Le T
& A ==la| £ E‘Efﬂ o
-:___:; *
= Pop-up of Control Work Plane i" -t._'*
E
| Control Work Plane (Reset) |
<Operation>
Proaai—— R
] Select the [Control Work Plane(Reset)] command.
The defined origin/axis-direction is restored to the initial
setting.
£y
L




How to save the changed coordinate system

<Control Work Plane (Save)>

Register the current active [Work plane].
e M Tl o el [ i G4
m'#'ET_ e R Bl }(

=

7
o)

Cye
) J‘TL A :::L_‘
=3 *

" Pop-up of Control Work Plane

Ex.) Register [Work plane] that its origin/axis-direction has been changed.

<Operation>
Proeiis =loi x|
T0P Select the [Control Work Plane(Origin)] command.
ﬁ [Define Work Plane (Origin)] Enter origin.
b Input value for origin, or click the coordinate.
. Ex)50 50 0O <Enter>
B ox
e Select the [View direction(FRONT)] command.
x| Select the [Define Work Plane(View)] command.
Marme: IF'Iane1 j
o | Coneel | Select the [Control Work Plane(Save)] command.

[Contraol Work Plane (Save)] dialog is displayed.

Input plane name.
Ex.) Planel

Click the [OK] button.
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How to use the saved coordinate system <Control Work Plane (Active)>

Select a [Work plane] to be activated from the registered [Work plane]. [Layer42]

A cam-oul - Model | *
Pl Edt Wew Tood Wreframe Sofeslfem  Cistooos CHF

Dw-B=-o- ¥ BEX
ORL |T33T 8 A

ok
i
f J‘I—| 1. 1.,
e ok E Fi1d
X ﬁ A :::i F] T E‘@ % ‘ ‘ ‘
-:___f; *
= Pop-up of Control Work Plane Control Work Plane (Active) |
L el |
Ex.) Use the registered [Work plane2]
<Operation: Select from the list>
Control Work Flans (AOVEY. 7 Select the [Control Work Plane(Active)] command.
[& Pai| The registered [Work plane] are displayed.
o = Select one from the lst.
:1::3 The selected [Work plane] is activated.
i
<Operation: Select on the screen>
REE
] N Select the [Control Work Plane(Active)] command.
The registered [Work plane] are displayed by rubber band.
* If rubber band is not displayed clearly, zoom out the
screen using [Zoom] command.
Ly
Ly
betive Plane:TOP
H:1363.9 ¥:817.3
=1

19

dctive Plane:  Plane2
H:1363.9 ¥:817.3

. | - -

80

[Control Work Plane (Active)] Choose a work plane.

Specify the work plane.
* Work plane name is displayed in the pre-selected
state.
The selected [Work plane] is activated.

Click [Cancel] to end the command.



How to delete the saved coordinate system

<Control Work Plane (Delete)>

Delete the registered [Work plane]. [Layer42]

A cam-oul - Model | *

5 Tl e o o | i [T
C@-B|2-2- fBEX
SEE||za3T8A8

= 1. Lo
K
A :::i 4|l £
= Pop-up of Control Work Plane -"" -t'_"*
7
Ex.) Delete the registered [Work planel]
<Operation: Select from the list>
Control Work Plane {Dalete) |
[@ FPaer |
Heme i |
Flarmd
Flared
<Operation: Select on the screen>
=1
]
N
o 3
c..\_.\. " .x’//.
i “Planel
z oy & 25 =
¥ i et -~
Active Plane:TOP o
H:1363.9 ¥:817.3
=1
]
//'\ ~
/// -~ .,
& k
Z \(’ ‘\'..\‘\\
k}( BN
Active Plane:TOP \“\\_ 2
H:1363.9 ¥:817.3

Select the [Control Work Plane(Delete)] command.
The registered [Work plane] are displayed.

Select one from the list.

The selected [Work plane] is deleted.

Select the [Control Work Plane(Delete)] command.

The registered [Work plane] are displayed by rubber band.
* |f rubber band is not displayed clearly, zoom out the

screen using [Zoom] command.

ﬁ [Control Work Plane (Delete)] Choose a work plane to delete.

Specify the [Work plane] to be deleted.

The selected [Work plane] is deleted.

Click [Cancel] to end the command.
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How to confirm the information of current coordinate system

<Control Work Plane (State)>

Information of the current active [Work plane] is displayed on the [Information window]. [Layer42]

A cam-oul - Model | *

Pl Edt Wew Tood Wreframe Sofeslfem  Cistooos CHF

Dw-B=-2- X BhEX

| Pop-up of Control Work Plane

Control Work Plane (State)

Ex.) Confirm the information of [Work coordinate system] that is currently being used.

<Operation>

‘i cam-tool Information

File Edit Mode Help

=10]x

BB smBEX &2 -

Wark plane name: Plane3

Origin; 115127468, -86.950864, -7 6G46202)
Matrix

¥-awis: 1.000000,-0.000000, 0.000000
Y-axis: -0.000000, 1.000000, 0.000000
Z-awis: 0.000000, 0.000000, 1.000000
Wark-axis rotation angle

To Z-axis: 0.000000 (d000.0000)

ToY-axis: 0.000000 (d000.0000)

To K-axis: 0.000000 (d000.0000)

|Update 7

82

Specify the [Work plane] to be confirmed.
Select the [Control Work Plane(State)] command.

Information of [Work plane] is displayed on the
information window.



Chapter 7

Create surface

CD-ROM/Intensive Course/CADmodel2.gmd

Open the model file below.  (Same model file as in [Chapter3 - Chapter6])

If [Layer number] is written in the description, change the active layer number.

Follow the [command message] displayed at the lower left of the screen, for your operation.

Ex.) Create a [Single] line by inputting [absolute coordinate value].

Layer number

ﬁ [Curve Specify the start. |

Left-click at the coordinate of start.

ﬁ Curve Enter passing point. |
Left-click at the coordinate of end.

Simessy

i sy B e = e e

Command message
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How to create surface by interpolating space between two entities

<Multi Surface>

Create a surface by interpolating a space between two entities with [Multi Surface]. [Layer50]
BT e o s o (e [ BB R LS DA e R

CEE HINTI LTS ME e CEEAR

l.‘ m
o

4

—

'

T e
Algs e

o
-

p-up of Surfacel

el

-I o L
B o

W B

=1Fa)

+
"

Fath B

»

<Operation>
CITTON JRI=TEY Select the [Mul surface] command.

I
\ ﬁ [Multi surface] Pick entities.

Arc Click the contour entity. (Arc)

Arc

ST

ﬁ [Multi surface] Pick entities. (Enter [Exec] to execute.)

’ Click the contour entity. (Arc)

@ Model 1 * 3 g m | 3
L

]
Press the center button to execute the command.

ST

' Asurface is created by interpolating space between the picked point and the end point closer to the picked position.
Therefore, pick the same side of entities.

84



How to create trim surface with closed contour

<Multi Surface>

Create a trim surface with closed contour with [Multi Surface].
Closed contour is need to be in the selected status before the [Multi Surface] command is executed.

=S« s | [ (o B 0 s ik
MEE I RRTR L R e O

CHE

i@]liﬁ\l

+
"

<Operation>

=1 fe

=10/ ]

I

I
Y

Line
z ¥

\ 4

p]

=181x|

Line

'r:"l'\d

I

o/ x|

Execute the [Select (Entity)] command.

ﬁ [Select (Entity)] Pick an enty.

Right-click >> Pop-up menu/Chain
Specify the entity.

Line

Select the [Multi surface] command.

ﬁ [Multi surface] Pick entiies  *Trim surface is created by spedfying selected closed contour:

Specify the closed contour in the selected status.(Line)

Press the center button to execute the command.
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How to create surface to interpolate closed contours <Multi Surface>

Create a surface to interpolate closed contours of three to six sides, with [Multi Surface]. [Layer52]

BE-B e IWeX R EEe (vS o e
FOR HINTII INYTE RE e ERAN
L E
qa

o) [FTE)| [B] =y e

+
"

<Operation>
=) Select the [Mui srface] command.
]
ﬁ [Select (Entity)] Pick an enty.
Arc
- Specify the entities. ~ Arc
Arc
z
.t Arc
L
| ~{5[= Press the center button to execute the command.
[l
£y
L

-' : If the contour entity has been trimmed at each intersection, multi surface can be created by
: specifying entities with [Specify by Area: In] function instead of specifying each contour one by one.
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A surface is created differently depending on the number of side of contours. Only when there are
four sides, multi surface is created with a single surface. And when there area three, five or six
sides, multi surface is created with each number of surfaces.

<Forfoursides> Multi surface is created with a single surface. [Layer53]

<Forthree sides>  Multi surface is created with three surfaces. [Layer53]
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How to create surface by copying contour in parallel <Cylinder Surface>

Create a surface by copying entity in the specified direction, and interpolating the space between the entities with
[Cylinder Surface].

(The method of specifying direction/distance for moving is the same as the operation of [Move/Copy] command.)

I8 v Ll Pirbme Geimeloee Lamme W el bew

-
g MR e i e i B 0

> [ EER

“i|  PopupofSufacel Cyfinder Surface
B

+
"

<Command sheet>

|
[@) Paal]
Dilsio= |10 o ¥ g

Tl paddion |0 j ™ T

How to create a cylinder surface in either of [X]/[Y)/[Z] direction >

How to create a cylinder surface by specifying two points >>

How to create a cylinder surface by specifying line as [direction/length] for copying >
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How to create a cylinder surface in either of [XJ/[Y]/[Z]

direction (Use guide axis)

)

Ex.) Create a cylinder surface by copying the entity in the [Y-axis direction] of work coordinate by [100mm], and

interpolating the space between the entities. [Layer54]
<Operation>
roceic L=TEY
I
Line
Arc

Zy X Line

b
roceiix =]
I

Y
End

£y

b
Proceie JL=TEY
i :

b
5
Zy
X

Select the [Cylinder Surface] command.
Specify parameters in the command sheet.
Length: 100
Start position: O
Deselect: ON
Trim: OFF

ﬁ [Cyiinder Surface] Pick an entiy.

Specify the entities.(Line, Arc, Line)

Press the center button to determine the specifying.

ﬁ [Cylinder Surface] Pick a straight line or enter the start of vector.

Specify the point. (End)
Guide lines in the [X/Y/Z] direction are displayed.

ﬁ [Cylinder Surface] Pick a guide axs or enter the end of vector.

Specify the direction entity. (Y+)
Ex.) Y +direction

Press the center button to execute the command.

What is the start point?

.

Distance: |'| 0o ﬂ /

Start position: |5E| ﬂ /,,—V .

50

90

To create cylinder surface, copy the contour from the position specified by [Start position]
in the command sheet, in the specified direction.

-

Distance;

4

e

Start poszition:




)

How to create a cylinder surface by specifying two points (Specify two points)

Ex.) Create a cylinder surface by copying entities in the direction specified by two points. [Layer55]

=10/ %]

<Operation>
foroad =

K '
Line
Arc
Line

X
FS

ST

) 4

=101 x|

p]

Select the [Cylinder Surface] command.
Specify parameters in the command sheet.
Length: Any parameter is available
Start position: 0
Deselect: ON

Trim: OFF

ﬁ [Cyiinder Surface] Pick an eny.
Specify the entities.(Line, Arc, Line)

Press the center button to determine the specifying.

ﬁ [Cylinder Surface] Pick a straight line or enter the start of vector.

Specify the start point. (Point)
Guide lines in the [X/Y/Z] direction are displayed.

ﬁ [Cylinder Surface] Pick a guide axs or enter the end of vector.

Specify the end point. (Point)

=10/ x|

command sheet.

i B

ST
T

* The distance between the two points is input in the

Press the center button to execute the command.
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How to create by specifying a line as the [directionlength] for copying (Getting information of ine)

Ex.) Create a surface by specifying a line of [B0mm] as the [direction/llength] of copying entities [Layer56]

<Operation>
o x|
]
Line
Arc
Line
;'Z ..-llr /
!

Select the [Cylinder Surface] command.
Specify parameters in the command sheet.
Length: Any parameter is available

Start position: O
Deselect: ON
Trim: OFF

ﬁ [Cylinder Surface] Pick an eny.
Specify the entities.(Line, Arc, Line)

Press the center button to determine the specifying.

EdModel 1 *

19

ﬁ [Cylinder Surface] Pick a straight line or enter the start of vector.

determined as the start point.

determined as the endpoint.

Specify the line. (Line)
The end point closer to the specified position is

The end point far from the specified position is

ST
T

19

ST

92

i <0 Model 1+

=10/ %]

* The length of the line is input for the [Length] in the

command sheet.

Press the center button to execute the command




How to create surface by specifying section for closed contour <Grill Surface>

Create a surface by keeping grid-like contours that is consisted of four sides.

Specify a group of outer contours as [Primary curve], and a group of contours cross the primary contours, as
[Crossing curvel.

All [Primary curves] are need to be crossed at intersections of the curves and [Crossing curves].

He I e lad e deimmlee Comme CH s en

g MR e e s e [l [ B 0 Dt R e
SO EINTR LA R e
L -

TR

gt 2] BIC[E]Of

. Pop-up of Surfacel Giill Surface
w

<Command sheet>
Gl Swface #
[@ Paxt|

¥ EWE?!ELJE ™ Lige seleciad cunvss b

[ RAelmerce nalscs sdorecogndon

[ Levsl2
H How to create a grill surface by keeping grid-like contours >
H How to create a surface that is connected smoothly with adjacent surface >>
H How to create a surface that is partly connected smoothly with adjacent surface >
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“ How to create a grill surface by keeping grid-like contours

)

Ex.) Create a grill surface by keeping grid-ike contours of [Primary curve] / [Crossing curvel.

[Layer57]

Select the [Grill Surface] command.

Specify parameters in the command sheet.
Keep contours: ON

Reference surface auto-recognition: OFF

ﬁ [Grill Surface] Pick a primary curve.

- Specify the entities for primary curves. (Curve)

Press the center button to determine the specifying.

ﬁ [Grill Surface] Pick crossing curves.

<Operation>
oeill Surface £
[@ Pant]
[+ Eanp contours ™ Ll bt cunss for
[ RAelmerce nalscs sdorecogdon 5 =i
[~ Level2 v i
@#Model 1 * -|ol x|
il
£y
L
-l
il
£y
L
EdModel 1 * =10l x|
il
2y i §
&

- Specify the entities for crossing curves. (Curve)

Press the center button to execute the command.
* If an error occurred because the primary curve and the

crossing curve are not connected smaothly, the distance is
temporarily displayed at the position. (Within 1mm
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How to create a surface that is connected smoothly with adjacent surface (Reference surface auto-recognition: ON) >

Ex.) When there are surfaces that are adjacent to [Primary curve] and [Crossing curve], create a surface which
has the same tangent direction with all of adjacent surfaces. [Layer58]

Reference surface auto-recognition: ON Reference surface auto-recognition: OFF

<Operation>
Grill Surf st == '
[ Faoel | Select the [Grill Surface] command.
Specify parameters in the command sheet.
- Keep contours: ON
Reference surface auto-recognition: ON
| o
150
ﬁ [Grill Surface] Pick a primary curve.
- Specify the entities for primary curves. (Curve)
Press the center button to determine the specifying.
z
T
t.-,j{
EdModel 1 * I _Il:lllil
[su ﬁ [Grill Surface] Pick crossing curves.
- Specify the entities for crossing curves. (Curve)
Press the center button to determine the specifying.
z
T
t.-,j{
-lolx
Press the center button to execute the command.
z
T
t.-,j{
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How to create a surface that is partly connected smoothly with adjacent surface

(Reference surface auto-recognition: OFF)

Ex.) To create a grill surface, for three sides, connects adjacent surfaces smoothly so that surfaces have the

same tangent direction. And for one side, connects adjacent surfaces not smoothly. [Layer59]

/X\

O

Connects surfaces smoothly except for this corner

<Operation>
oeill Surface £
[@ Pant]

FEvH OO

I Uge selecied cunss for

[~ Relmerce palacs sdomecognion

Select the [Grill Surface] command.
Specify parameters in the command sheet.
Keep contours: ON

Reference surface auto-recognition: OFF

[ Level R
-5
1%

ﬁ [Grill Surface] Pick a primary curve.

-5
1%

Specify the entity for primary curve. (Curve)

Specify the entity for primary curve. (Curve)
Pick the surface for tangent direction. (Face)

Press the center button to determine the specifying.

ﬁ [Grill Surface] Pick crossing curves.

RI=EY
1%

Specify the entity for crossing curve. (Curve)
Pick the surface for tangent direction. (Face)

Specify the entity for crossing curve. (Curve)
Pick the surface for tangent direction. (Face)

Press the center button to execute the command.
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How to create surface by rotating contour <Revolved Surface>

Create a surface by rotating the specified entity with [Revolved Surface].
(The method of specifying rotating axis is the same as the operation of [Move/Copy] command.)

S e e [ ER R = Do foEE
IE EROTH LiPel IR e WEE Oy

- s
i
I

5w
I:| =

%
i

x

JFzadan H

F

1
-

~

/ 5 ..l :E %:_-,
Revolved Surface

Pop-up of Surface12 h
e
I

fRi5

Rz
G2
S

G

<Command sheet>

£
[@ Pt
Riervabilicn Seatange 1 :J I~ Trim
& P B a—
= Eeenge [0

"r" Cerbei and 2 poinls | [
How to create a revolved surface by specifying either of [XJ[Y}[Z] direction as rotating axis >>
How to create a revolved surface by specifying a line as rotating axis >
How to create a revolved surface by specifying three points as rotating axis >>

A\

It is recommended not to create a revolved surface by rotating the entity by 360 degree. If you use
the data that includes the surface created in that way, for CAM calculation, an error may be
occurred, or invalid [CL data] may be output.
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How to create a revolved surface by specifying either of [XJ[Y}[Z] direction as rotating axis  (Use guide axis) >

Ex.) Specify [Z axis] of work coordinate, and rotate the entity by [90 degree]. [Layer60]

<Operation>
g =T Select the [Revolved Surface] command.
" Specify parameters in the command sheet.
Revolution: Axis
Curve Angle: 0
End angle: 90
< Deselect: ON
£y Trim: OFF
!
i ﬁ [Revolved Surface] Pick an entity.
1o/ Specly the entty. (Curve)
9 Press the center button to determine the specifying.
[Revolved Surface] For axis of revolution, pick a straight line or
Z x ~~__enter the start of vector.
/
Specify the point. >>[F12] (Work origin)
£y Guide axes of [X][Y]/[Z] are displayed.
b
= [Revolved Surface] For axis of revolution, pick a guide axis or
’ enter the end of vector.
foroe—— -lojx|
] Specify the direction entity.  (Z+)
; Ex.) Z + direction
Press the center button to execute the command.
4
£y
b

@ What is start/end angle?

Set the specified entity as at being [0 degree], and create a surface from [start angle] to [end angle].

Start angle: |D j Shart angle: ISD j
End angle: IE|D j End angle: |18E| j

View direction(TOP) 90degree View direction(TOP)
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How to create a revolved surface by specifying aline asrotatingaxis ~ (Use line) >

Ex.) Specify the [line in the Z-axis direction] as the rotating axis, and rotate the entity by [90 degree]. [Layer61]

<Operation>
-l x|
]
Curve

zy

!
=
]

Line
X

zy

!
-l x|
]

zy

!

100

Select the [Revolved Surface] command.
Specify parameters in the command sheet.
Revolution: Axis
Angle: 0
End angle: 90
Deselect: ON
Trim: OFF

ﬁ [Revolved Surface] Pick an entity.

Specify the entity. (Curve)

Press the center button to determine the specifying.

[Revolved Surface] For axis of revolution, pick a straight line or

enter the start of vector.

Specify the line. (Line)

Press the center button to execute the command.



How to create a revolved surface by specifying three points as rotating axis
(Determine rotating axis/angle by three points.)

@' What is [Center and 2 points] ? [Layer62]

Determine rotating axis/angle by specifying three points.

Revolved Surface = ]
=
Renvohion gt ang 7 :] [~ Trm

o .
W Dessect

Determine the plane by specifying the coordinate of three points such as [origin], [start point of rotation],

[end point of rotation]
Set normal direction of [plane that is created with three points], which runs through the origin as [rotating axis].

Set angle between [line created with origin and start point of rotation], and [line created with origin and end
point of rotation] as [rotating angle].

<Operation>
-10] %] Select the [Revolved Surface] command.
i Specify parameters in the command sheet.
Revolution: Center ant 2 points
Curve Deselect: ON
Trim: OFF
X
End
£y End ﬁ [Revolved Surface] Pick an entity.
b
End : Pick the entity. (Curve)
=' Press the center mouse button to determine the
specifying.
=]
]
ﬁ [Revolved Surface] Enter coordinates of the center of revolution.
Specify the coordinate of the center. (End/Intersect)
% [Revolved Surface] Enter coordinates of the start of revolution.
7 Specify the coordinate of the start. (End)
i ¥
b
ﬁ [Revolved Surface] Enter coordinates of the end of revolution.

Specify the coordinate of the end. (End)
Press the center button to execute the command.
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How to create surface by specifying angle  <Taper Surface>

Create a surface that has the angle based on the [Z-axis of work coordinate] with [Taper surface].
If you wish to create a taper surface from plural contours, you need to put those contours in the selected status
before executing [Taper Surface] command.

B ERRR S DA e
SO EINTR LA R e

Bl o M

it
sl
Va ‘
o
e Pop-up of Surface2

Taper Surface

5|35

|||

<Command sheet>

[& Faoel | pagez|
Mg 5 ¢| [ Emhiconin

Tenghe |10 4 & fomd O flend

C |paettbee T
| 1 =

How to create taper surfaces separately from plural contours >
How to create a single taper surface from plural contours >
If space is generated between adjacent surfaces..., >
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How to create taper surfaces and cut the surfaces at the certain position
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How to create taper surfaces separately from plural contours  (Each contour: ON) >

Taper surfaces can be created from each contour separately. If you wish to create taper surfaces that have the
same angle, put the all contours in the selected status in advance. Taper surfaces can be created from all contours
simultaneously.

It is valid for the contour that can be selected by [Select-Chain] function. [Layer63]

<Operation>
RI=TEY Execute the [Select(Enity)] command.
i
ﬁ [Select (Entity)] Pick an enty.
Right-click >> Pop-up menu/Chain
Specify the entity.  Curve
zy
&
_ 4
@ Fael|p
@ m_l Mﬁi J ip Enck canioar I Select the [Taper Surface] command.
Tengir 100 Specify parameters in the command sheet.
Bk _J Ifxl"'g’e'”"m FI"" Angle: 5
— Z-length: 100
’ Each contour: ON [Normal]
=loix|
5 S
s ' ﬁ [Taper Surface] Pick the guideline.
: Specify the selected entity. (Curve)
. ﬁ [Taper Surface] Picktaper direction.
2. z x| ] Specify the direction. (Z-)
ki KN Ex)) Outer Z - direction
=10l x| Press the center button to execute the command.
i

* Taper surfaces are created from each contour.




“ How to create a single taper surface from plural contours (Each contour: OFF)

)

If you wish to create a taper surface from plural contours, you need to put those contours in the selected status
before executing [Taper Surface] command.

It is valid for the contour that can be selected by [Select-Chain] function. [Layer64]

<Operation>
:

=10/ %]

Execute the [Select(Entity)] command.

19

ST

Taper Surfste
[& Faoel | pagez|

me B

Thenghe [0

2 |

ﬁ [Select (Entity)] Pick an entity,

Right-click >> Pop-up menu/Chain
Specify the entity.  Curve

Select the [Taper Surface] command.
Specify parameters in the command sheet.
Angle: 5
Z-length: 100

il €#Model 1 *

=10/ %]

19

oo
R

EdModel 1 *

=10/ %]

19

Each contour: OFF

ﬁ [Taper Surface] Pick the guideline.

Specify the selected entity. (Curve)

ﬁ [Taper Surface] Picktaper direction.

Specify the direction. (Z-)
Ex.) Outer Z - direction

Press the center button to execute the command.

* Asingle taper surface is created.
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If space is generated between adjacent surfaces...,
(Each contour; ON >> Specify the method of interpolating space)

If adjacent contours do not have the same tangent direction, space is generated between taper surfaces.

In that case, put the contours in the selected status in advance. Taper surfaces are created from each contour, and space
can be interpolated with the specified function.

It is valid for the contour that can be selected by [Select-Chain] function.  [Layer65]

<Operation>
ol x| Execute the [Select(Entity)] command.
p]
ﬁ [Select (Entity)] Pick an entity,
Right-click >> Pop-up menu/Chain
Curve Specify the entity. ~ Curve
£y
x

[@ Pal frage]

e [ ﬂ lp Eadk canioie I Select the [Taper Surface] command.

Thnger |10 o | Hemd Eend Specify parameters in the command sheet.

| =
ki - ] :r et Angle: 5
— Z-length: 100
’ Each contour: ON [Normal]
OJiModel 1* _|— _lD il
%] 3
skl ﬁ [Taper Surface] Pick the guideline.
X,»'.--:"”'f'"“‘m Specify the selected entity. (Curve)
< | >
X Curve
N
[ e ﬁ [Taper Surface] Pick taper direction.
Z Z X . Specify the direction. (Z-)
< fit Ex.) Outer Z - direction
gPModel 1 * =101 x| Press the center button to execute the command.
15
/f"’-__ \\\ * Space is generated between the taper surfaces.
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m  Method of interpolating space [Layer66]

[@ Pal frage]
gt 5 ﬂ iFEmem
Tengtc |10 4 ;‘“b’tﬂﬂd e fend
e e o
O || 2
<Normal>

e

<Blend>

Blend curve

<Insert Arc>

Insert arc

<Trim>

\P

Expand surfaces an

l trim

Create taper surfaces separately.

If adjacent contours do not have the same tangent
direction, contours are connected with a blend curve
that has the same tangent direction, (Refer to
pagel07), and a compensate surface is created
between the surfaces.

If adjacent contours do not have the same tangent
direction, a curve that is approximately the same as
the specified arc is inserted into the corner(in the
tangent direction), and a compensate surface is
created between the surfaces.

Input [radius value] for arc in the command sheet.

If adjacent contours do not have the same tangent
direction, expand surfaces, and trim them at the line
of intersection of the surfaces.

107



What is [Blend curve]? [Layer67]

Create a curve that connects space between the two entities smoothly.

S
=

<Operation>
C L=l X} Select the [Blend Curve] command.
m Arc
ﬁ [Blend Curve] Pick entities for the first group.
Specify the first entity. (Arc)

5 Arc J [Blend Curve] Pick the second entity or specify
B }/ \| passing point.
CEETTC o= Specify the second entity. (Arc)

B
<Operation>
CICTE— -nix Select the [Blend] command.
ﬁ [Blend Curve] Pick entities for the first group.
x ~ Line Specify the first entity. (Line)
¥ Line J [Blend Curve] Pick the second entity or specify
ks ; ’= \| passing point.

ptatel 10 n 1) Specify the second entity. (Line)
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“ How to create taper surfaces and cut the surfaces at the certain position (Trim: ON) >

Ex.) Create taper surfaces and trim the surfaces with the specified surface. [Layer68]

<Operation>

CTTCE— =
- Execute the [Select(Entity)] command.

ﬁ [Select (Entity)] Pick an entiy:

Right-click >> Pop-up menu/Chain
Specify the entity.  Curve

Select the [Taper Surface] command.
Specify parameters in the command sheet.
(Pagel)  Angle: 5, ZHength: 100
Each contour: ON : [Trim]

ERT T -5l (Page2)  Tim:ON

19

ﬁ [Taper Surface] Pick the guideline.

Specify the selected entity. (Curve)

ﬁ [Taper Surface] Pick taper direction.
i Specify the direction. (Z-)
i ' Ex.) Outer Z-direction

ﬁ [Taper Surface] Pick atrimming surface.

Specify the surface. (Face)

Press the center button to execute the command.

* Although [100mm] is specified for [Z-length], the surfaces

are trimmed with the surface specified in the operation

1.

@ This [Trim] function is included in [Cylinder Surface], [Revolved Surface] as well.
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How to create fillet surface between the surfaces <Fillet Surface>

Create a surface of the specified arc between the two groups of surfaces with [Fillet Surface].
Place the specified arc so as to be adjacent to the first group of surfaces and the second group of surfaces, and

create a surface to interpolate the arc. The arc is placed on the [normal plane] of crossing line of the first group of
surfaces and the second group of surfaces.
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How to create a fillet surface between the specified surfaces >
How to create fillet surfaces between surfaces simultaneously >>
How to create a fillet surface that compensates the border of surfaces based on arc value >
How to confirm direction of creating a fillet surface using arrow >>
How to extend a surface to create afillet surface >
How to extend a surface along surface to create a fillet surface >>
If you wish not to trim the specified surface from the created surfaces..., >

{ i } Precautions for creating fillet surface

When two cavity filets/core fillets are overlapped each other, create a surface in descending order.
If surfaces are created in descending order, surfaces are unspread at corner.
Surfaces of the [same radius] cannot be created at comer, with [Fillet Surface].

11



>> Use [Corner Fillet Surface]
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How to create a fillet surface between the specified surfaces (Specify surface: Pick)

)

Specify surfaces for both the first group of surfaces and the second group of surfaces. [Layer70]

<Operation>

[@ Parl |Pogez| Poged |Paped |

T

qun‘rﬂml 3 [ Shos Dinecion

Select the [Fillet Surface] command.

Specify parameters in the command sheet.
Radius:10

Curvature continuous: OFF

i &8rModel 1 *

=10 %]

Specify surface: Pick

112

=10/ %]

=10/ %]

ﬁ [Fillet Surface] Pick a surface for the first group.

Specify the surface (Face)

Press the center button to determine the specifying.

[Fillet Surface] Pick the second surface.

Specify the surfaces (Face)

Press the center button to determine the specifying.

Press the center button to execute the command.



“ How to create fillet surfaces between surfaces simultaneously  (Specify surface: Al entities) >

All surfaces, which are connected smoothly with the specified surface are automatically selected, and fillet surfaces
are created between the surfaces simultaneously.

The [First group of surfaces] and the [Second group of surfaces] need to be connected smoothly. [Layer71]
(If those surfaces are not connected smoothly, a fillet surface will end at the border of the surfaces.)

<Operation>

[@ Parl |Pogez| Poged |Paped |

Fackiz. |10 4 T Guehre continces

=10/ ]

=10/ ]

=10/ x|

19

Select the [Fillet Surface] command.
Specify parameters in the command sheet.
Radius:10
Curvature continuous: OFF
Specify surface: All entities
Show direction: OFF

ﬁ [Fillet Surface] Pick a surface for thefirst group.

Specify the surface (Face)
* When [Al entiies] is selected, you do not need to press the
center mouse button after specifying the first group of surfaces.

[Fillet Surface] Pick the second surface.

Specify the surface (Face)
* When [Al entiies] is selected, you do not need to press the

center mouse button after specifying the second group of
surfaces.

Press the center mouse button to execute the
command.
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How to create a fillet surface that compensates the border of surfaces based on arc value
(Curvature continuous: ON)

Create a [Fillet surface] keeping the curvature in the normal direction of the surface, with [Curvature continuous]
function. Specify the [range] for keeping arc radius. [Layer72]

<Operation>

H Select the [Fillet Surface] command.

[§ Pomi |Papsz| Pocedliam ’ .
S | Specify parameters in the command sheet.
Rlaje of rachs: |05 [~ Sbew Disctions Radius:10

Curvature continuous: ON, Rate of radius: 0.5

= Specify surface: All entities

’ Show direction: OFF
EdModel 1 * i _IEIIiI
i
ﬁ [Fillet Surface] Pick a surface for the first group.
Specify the surface (Face)
* When [Al eniies] is selected, you do not need to press the
2 center mouse button after specifying the first group of surfaces.
e
ﬁ [Fillet Surface] Pick the second surface.
Specify the surface (Face)
| ##todel 1 * . =10l x| * When [All entities] is selected, you do not need to press the
I
center mouse button after specifying the first group of surfaces.
Press the center button to execute the command.
£y
L

i ~ - Keep the radius of afillet surface only within the specified range.
In the area out of the range, a fillet surface is created keeping the curvature in the normal line direction of the surface.

Curvature continuous: OFF Rate of radius: 0.8 Rate of radius: 0.3

* Since i1t is not a fillet surface, the radius of the surface cannot be displayed by [Fillet surface

Radius Information].
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“ How to confirm direction of creating a fillet surface using arrow (Show direction: ON)

)

When [Show direction] is ON, an arrow of [indicating the direction of fillet center] is displayed.

The direction of fillet center can be selected by changing the direction of arrow.

<Operation>

[@ Poorl |Paosz| Paged | Paet |
qudrad.-m1 3

Ll endifes ¥

#

[Layer73]

Select the [Fillet Surface] command.

Specify parameters in the command sheet.
Radius:10

Curvature continuous: OFF

EdModel 1 *

Specify surface: All entities
Show direction: ON

=10/ %]

19

ﬁ [Fillet Surface] Pick a surface for thefirst group.

Specify the surface (Face)

ﬁ [Fillet Surface] Pick the second surface.

Specify the surface (Face)

£
Y
i &8 Model 1 * _IEIIiI
19
£
L
EdModel 1 * _IEIIiI
19
£
ke

ﬁ [Fillet Surface] Choose either direction for the fillet-arc center.

Arrow of indicating direction is displayed.

* Click the arrow

the arrow.

*The direction of the arrow is set for the fillet center. Set the

arrow  to the upper direction this time.

Press the center mouse button to execute the

command.
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How to extend a surface to create afillet surface (Extentfillet: ON)

)

Extend a surface by the specified [start length], [end length] to create a fillet surface.

Use this function when the specified surface is not long enough to create a complete fillet surface.

<Operation>
[@ Parl |Pogez| Poged |Paped |
Backsr [10 j ™ Cunvabre oostinucus B Enites "']
Rafeefradas: [15 [ ko Diwctin]

Fillek Sisrlace =

@

=10/ %]

=100 x|

A

[Layer74]

Select the [Fillet Surface] command.
Specify parameters in the command sheet.
(Pagel Radius:10, Curvature continuous: OFF
Specify surface: All entities, Show direction : OFF

(Page?2) Extend fillet: ON
Start:: 10, End: 15
Extent surface: OFF

ﬁ [Fillet Surface] Pick a surface for the first group.

Specify the surface (Face)
* The surface closer to the specified position of the first
surface, is extended by the [start length], and the other side
surface is extended by the [end length].

ﬁ [Fillet Surface] Pick the second surface.

Specify the surface (Face)

Press the center button to execute the command.

Restrictions for [Extent fillet] function
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Since the created fillet surface is extended, the extended part may not be connected to the surface.
In that case, the specified surface cannot be trimmed.



“ How to extend a surface along surface to create a fillet surface

(Extent fillet: ON) >

Extend the specified surface internally to create a fillet surface, with the [Extent fillet] function.
Input value for [distance] to extend the original surface. And, if the specified surface is a timmed surface, the
surface is extended to the length of the original surface by [distance: 0]. Only a single surface can be specified for
both the [first group of surfaces], the [second group of surfaces]. (Plural surfaces cannot be specified) [Layer75]

* Use this function when you wish to extend a surface along surface, or you cannot trim a surface with the

[Extend fillef] function.

<Operation>
Fillsk Srfape ¥
[@ Papl  |Pageg| Pomd | Pomed |
Backsr [10 j I~ Curvshure costinucs. Gl Endtes ¥
Rapofradis 15 [ how Dbeciin

Fillst Srface ¥
[@ Faxt Faod|Pamd | Pace

I Egend ied

" F

o
o;iModel 1* ;lglil
I

(b
p]

ST
T

Select the [Fillet Surface] command.
Specify parameters in the command sheet.
(Pagel) Radius:10, Curvature continuous: OFF
Specify surface: All entities, Show direction: OFF

(Page?) Extent fillet: OFF
Extend surface: ON
Distance: 20

ﬁ [Fillet Surface] Pick a surface for thefirst group.

Specify the surface (Face)

ﬁ [Fillet Surface] Pick the second surface.

Specify the surface (Face)

Press the center button to execute the command.
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If you wish not to tim the specified surface from the created surfaces...,

(Trim) >

Specify whether trim or not trim the specified surface with the [Trim] function. [Layer76]

|

[@ Porl |Poo2 Pt | Pecet | Pond |pamt |
Bk [0 4 [ Cworecosiwas  [Poc 7] I~ Gealine |
Rt raciss: [0 ™ Shs Divection Bube degee: [0
[ Tim
Trim: OFF
the first entity
the second entity
Not timmed
Trim: ON
First:: ON
Second: ON
Trim: ON
First:: ON
Second: OFF
Only the first enr'tycan be trimmed.
Trim: ON
First:: OFF
Second: ON
Only the second entity can be trimmed.
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How to create fillet surface at corner <Corner Fillet Surface>

Create afillet surface at the corner which has three surfaces. [Layer77]

BE-W 2. e R b S e = Ow s
FOR HINTII INYTE RE e ERAN
ll.‘ m
S

o
R
| =

selian = LD

w

A

5 4
i

=

3 Pop-up Surface3

S|
||

Comer Filet Surface

<Operation>
s Elt St . H Select the [Corner Fillet Surface] command.
[@ Pami |
Hadus 12{' i] I Output contow
gl icmarce: [15 Specify parameters in the command sheet.
Bidge degrew: [0 Radius:20
=l X
]
ﬁ [Corner Fillet Surface] Pick thefirst surface.
Specify the first surface (Face)
ﬁ [Corner Fillet Surface] Pick the second surface.
rZ ¥ Specify the second surface (Face)
&
ﬁ [Corner Fillet Surface] Pick the third surface.
PR : 5= Specify the third surface (Face)
]
zy
&

Mesh direction of surface

Mesh direction of [Corner fillet surface] varies depending on the specifying order of surface.
Mesh is unspread in the direction of the third surface (the surface specified last).
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How to create fillet surface tangent to three entities

<3-Tangent Fillet Surface>

Create afillet surface tangent to three entities with [3-Tangent Fillet Surface]. (Radius is not specified.)
For combination of three surfaces, select one from the following patterns.

Surface tangent to three groups of surfaces

Surface tangent to two groups of surfaces, and runs though a group of surfaces
Surface tangent to one group of surfaces, and runs though two groups of surfaces
Surface runs though three groups of surfaces

I8 v Ll Pirbme Geimeloee Lamme W el bew

= s o o e LT e )

4

Pop-up of Surface3

5
- 7y
o

BT L2|
% =2 12
i

| 3+angent Fillet Surface |

When you use line of intersection of surfaces as guide line..., >

When you use X-axis as guide line..., (Guide line: X-axis) >

When you use Y-axis as guide line..., >
When you specify guide line..., >
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Q What is guide line?

Arc section is placed in the normal line direction of [Guide ling]. A surface is created to interpolate those
arc sections.
Fillet surface is created differently depending on the method of specifying guide line.

Guide line: Specify entity for [Guide line].
X-axis: Specify [X-axis] for [Guide line].
Y-axis: Specify [Y-axis] for [Guide line].
Z-axis: Specify [Z-axis] for [Guide line].

None: Two or more surfaces are specified
>> Line of intersection of the first surface and the second surface is set as guide line.
Only one surface is specified
>> The curve specified first is set as guide line.
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When you use line of intersection of surfaces as guide line..., (Guide line: None) >

Ex.)) When two or more surfaces are specified with [Guide line: None] is set, line of intersection of the first group
of surfaces and the second group of surfaces is determined as guide line. This function is available only when arc
section can be placed. This time, specify [surface] / [surface] / [surface] for three entities here. [Layer78]

<Operation>
H Select the [3-Tangent Fillet Surface] command.
[@ Pami |
[~ Guidehng — 11 e v 11
" Egsciy s . .
A i en =] Specify parameters in the command sheet.
v | T Seetsn Guide line: None
gl
9 =

ﬁ [3-Tangent Fillet Surface] Pick a surface or curve for the first group.

Specify the first group. (Face)

Press the center button to determine the specifying.

Face
Z ¥
5{;{ [3-Tangent Fillet Surface] Pick a surface or curve for the second group.
Specify the second group. (Face)
Press the center button to determine the specifying.
[oroaa =]
5 3
ﬁ [3-Tangent Fillet Surface] Pick a surface or curve for the third group.
Specify the third group. (Face)
Press the center button to determine the specifying.
o
L
orodetrx =0 ] * Arc section is placed in the normal plane direction of [line
FRONT
of intersection).
o
L

122



“ When you use X-axis as guide line...,  (Guide line: X-axis) >

Ex.) Specify [X-axis of work] as guide line, and place arc section in the normal plane direction of X-axis. This time,
specify [surface] / [surface] / [surface] for three entities.  [Layer79]

<Operation>
H Select the [Fillet Surface] command.
[@ Pami |
 Gridebie - e
m * ::: Tém [Bon =] Specify parameters in the command sheet.
ot | T Seetsn Guide line: X-axis
forocer -0 x|
I
: ﬁ [3-Tangent Fillet Surface] Pick a surface or curve for the first group.
Specify the first group. (Face)
Press the center button to determine the specifying.
Face
Zy
5{;{ [3-Tangent Fillet Surface] Pick a surface or curve for the second group.
Specify the second group. (Face)
Press the center button to determine the specifying.
EdModel 1 * _|E|Ii|
I
ﬁ [3-Tangent Fillet Surface] Pick a surface or curve for the third group.
Specify the third group. (Face)
Press the center button to determine the specifying.
zy
L
| P Model 1 * =10/ x| * Arc section is placed in the normal plane direction of
FRONT
[X-axis].
zy
&
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When you use Y-axis as guide line..., (Guide line: Y-axis) >

Ex.) Specify [Y-axis of work] as guide line, and place arc section in the normal plane direction of Y-axis. This time,
specify [surface] / [curve] / [surface] for three entities.  [Layer80]

<Operation>
H Select the [Fillet Surface] command.
[@ Pami |
 Gridebie - e
£ L . .
! ::‘: i et = Specify parameters in the command sheet.
| 1 sasin Gide line: Y-axis
=0l x|
[E]
ﬁ [3-Tangent Fillet Surface] Pick a surface or curve for the first group.
Specify the first group. (Face)
Press the center button to determine the specifying.
Zy
i_;—-;{ [3-Tangent Fillet Surface] Pick a surface or curve for the second group.
Specify the second group. (Face)
Press the center button to determine the specifying.
=0l x|
[E]
ﬁ [3-Tangent Fillet Surface] Pick a surface or curve for the third group.
Specify the third group. (Face)
Press the center button to execute the command.
£y
L
foroers =10l
[E]
zy ’
L

124



“ When you specify guide line..., (Guide line: Specify) >

Ex.) Specify guide line, and place arc section in the normal plane direction of guide line. This time, specify [surface]
/ [curve] / [surface] for three entities.  [Layer81]

<Operation>

3-Tangent Fillsk Surfade X

Select the [Fillet Surface] command.

Specify parameters in the command sheet.
Guide line :Specify

¥ Model 1 * i =] 2
ﬁ [3-Tangent Fillet Surface] Pick the guide fine.

Specify the curve for guide line.(Curve)

= f
"i\-q

$#Model 1 * . =0 ] ﬁ [3-Tangent Fillet Surface] Pick a surface or curve for the first group.
p]

Specify the first group. (Face)

Press the center button to determine the specifying.

ﬁ [3-Tangent Fillet Surface] Pick a surface or curve for the second group.

= f
"i\-q

Specify the second curve. (Curve)

Press the center button to determine the specifying.

EdModel 1 * . _I— _lD X
]
ﬁ [3-Tangent Fillet Surface] Pick a surface or curve for the third group.
Specify the third group. (Face)
Press the center button to execute the command.
Zy
b

Q This guide line has been created with [Blend curve] command. (Refer to page107)
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How to create fillet surface between surface and curve

<S Fillet Surface>

Create [Fillet surface] that has a single radius between curve and a group of surfaces that are connected smoothly,.
[Layer82]

He I e lad e deimmlee Comme CH s en

s W e My o e i e 0@ S e
O IR TR VTS EE RO
CHE-S

'.',.': .';.

o | ik

Fii

i {;1

£

il 4

Pop-up of Surface3

\
I
2| G

<Operation>
H Select the [S Fillet Surface] command.
[@ Pami |Pagsz| Paceg | . .
S o P Specify parameters in the command sheet.
Rlafeof rachs: 15 T Shiw ghesclions Radius:10

Specify surface: All entities

OJiModel 1* _|— _lD il
£
ﬁ [S Fillet Surface] Pick the guide line.
Specify the curve. (Curve)
ﬁ [S Fillet Surface] Pick a surface.
Zy Specify the surface. (Face)
7
MoceEEs = Press the center button to execute the command.
Zy
7
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Chapter 8

Edit surface

Open the model file below.  (Same model file as in [Chapter3 - Chapter7])
CD-ROM/Intensive Course/CADmodel2.gmd

If [Layer number] is written in the description, change the active layer number.

Follow the [command message] displayed at the lower left of the screen, for your operation.

Ex.) Create a [Single] line by inputting [absolute coordinate value]. nE Layer number

[Curve Specify the start. |
Left-click at the coordinate of start.

£ i ﬁ Curve Enter passing point. |
_ Left-click at the coordinate of end.

Simessn

i [mn Y1 mam) 3o mma [ao

Command message
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How to cut surface <Trim Surface>

Cut (Trim) the specified surface with entity (border).

e T o

Pop-up of Edit Surface |

How to trim surface with wire frame >>
How to trim surface with other surface >

How to trim surfaces with a simple operation >>
How to trim other surface with surface contour (Method1) >
How to trim other surface with surface contour (Method?2) >>
How to specify plural areas as to be left >

How to trim surface with small surface >>
How to trim both surfaces >

How to trim surface with unadjacent surface or wire frame >>
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“ How to trim surface with wire frame >

Trim surface with contour. [Layer90]

<Operation>
o Select the [Trim Surface] command.
[ Fopl |Fagez | . .
= il Pk = Specify parameters in the command sheet.
By B Eoas Selected contour: ON  (Other parameters: All OF
I Puistimnrgpants [ Tongdended |~ 'rasir  F potoroject ur: ( par S: F
T Inm both I Lisaln | i Direction of Project: Not project
forore i =l x|
I
ﬁ [Trim Surface] Pick asurface.
Specify the surface. (Face)
Press the center button to determine the specifying.
£y
b
ﬁ [Trim Surface] Pick a timming entity.
Specify the contour. (Curve)
1 Press the center button to execute the command.
£y
b

Basically, wire frame is need to be on the surface. If wire frame does not exist on the surface, use
[Direction of Project] function. (Refer to page 138)
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How to trim surface with other surface >

Trim surface with the [Line of intersection] of the surface and the surface to be referred. [Layer91]

<Operation>
o Select the [Trim Surface] command.
[ Fopl |Fagez |
S [ S ot | o

Selected contour: ON  (Other parameters: All OFF)

= Specify parameters in the command sheet.
™ Pjutal mmming poiree [~ Trim getended | oani 1 Hot project H

T Tnm bothy I Coats | T R Direction of Project: Not project
i xd

19

ﬁ [Trim Surface] Pick asurface.

Specify the surface to be left. (Face)

Press the center button to determine the specifying.

= f
"i\-q

i &9 ™Model 1 * ;| _I Iil
19

ﬁ [Trim Surface] Pick a timming entity.

Specify the surface to be referred. (Face)
Press the center button to execute the command.

= f
"i\-q

foModeltx I ol
I

= f
"i\-q

Basically, surface to be referred is need to be larger than surface to be timmed. If surface to be referred
is smaller, use the [Trim extended)] function. (Refer to page 136)
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“ How to trim surfaces with a simple operation  (Surface contour: ON)

)

Put the surface to be referred into the selected status, and execute the [Trim Surface] command. Operation of
specifying surface to be referred can be omit.[Layer92]

<Operation>
wrocerie

19

Specify by Area: In & Cross

Diveciicn of Froect -
I Pjueal timning poirte [~ Trim pétonded | 1~ oawis 1% ot project
T Trisbath I Lreata T e

=10/ %]

Execute the [Select (Entity)] command.

ﬁ [Select (Entity)] Pick an entity
Right-click >>Pop-up menu /In & Cross

Specify the area includes entities to be referred.

Select the [Trim Surface] command.

Specify parameters in the command sheet.
Selected contour: ON  (Other parameters: All OFF)
Direction of Project: Not project

=10ix|

TCE—
i
Ly
g
TCE—
i
Ly
g

=10/ %]

ﬁ [Trim Surface] Pick asurface.

Specify the surface to be left. (Face)

Press the center button to determine the specifying.

ﬁ [Trim Surface] Pick atrimming entity.

Specify the surface to be referred.
(Already selected) >> No need to specify here.

Press the center button to execute the command.

[Selected contour] function is available only when the selected entities exist.
Even if no selected entity exist, [Selected contour] can be set ON in the command sheet.
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How to trim other surface with surface contour (Method1)

(Surface contour: OFF)

)

When the surface to be timmed and the surface to be referred are not crossed, [Line of intersection] is not

determined. In this case, trim surface with surface contour.

<Operation>
=
[@ Pol |Poez |
s e
™ Pjutal imming poinee [ Trim gtended. e oty
T I bk [ Céaln (e

i &8 Model 1 *

=10/ x|

19

ST

CECE— -0/
19
Edg‘ ; Edge

Zy

ol
: EdModel 1 * _|E|Ii|
19

Zy

ol
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[Layer93]

Select the [Trim Surface] command.
Specify parameters in the command sheet.
Selected contour: ON

Surface contour: OFF  (Other parameters: All OFF)
Direction of Project: Not project

ﬁ [Trim Surface] Pick asurface.

- Specify the surfaces to be left. (Face)
Press the center button to determine the specifying.

ﬁ [Trim Surface] Pick atrimming entity.

- Specify the surface contours. (Face

Press the center button to execute the command.



“ How to trim other surface with surface contour (Method2)  (Selected contour: ON) >

When the surface to be timmed and the surface to be referred are not crossed, trim surface with surface contour.
[Layer94]

<Operation>

Select the [Trim Surface] command.
[ Fopl |Fagez | . .
Specify parameters in the command sheet.
Selected contour: ON

Surface contour: ON  (Other parameters: All OFF)
Direction of Project: Not project

ﬁ [Trim Surface] Pick asurface.

- Specify the surfaces to be left. (Face)
Press the center button to determine the specifying.

(b
p]

£y
ey
=
) [Trim Surface] Pick atrimming entity.
Specify the surface (Mesh) to be referred.  (Face)
* You can also specify a contour instead of mesh, as the
surface to be referred.
2 Press the center button to execute the command.
i ¥
ey

EdModel 1 * _|E|Ii|
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[Pick surface contour] button

Set the button ON, and surface contour can be selected. Set the button OFF, and surface contour

cannot be selected.

Basically, set it ON, and only when you do not wish to select surface contour, set it OFF.

When [Pick surface contour] button is set OFF, contour of [surface] cannot be specified in the operation of
[How to trim other surface with surface contour (MethodZ)].

al=[cICE 3 el

R R T
Pick surface contour




“ How to specify plural areas asto be left  (Plural timming point: ON) >

Trim surface by specifying multiple parts of the surface to be left. Multiple surfaces cannot be specified as the

surface to be timmed. [Layer95]

<Operation>

[ Fopl |Fagez |

Trim the surface by specifying multiple parts.

Select the [Trim Surface] command.
Specify parameters in the command sheet.
Selected contour: ON

Plural trimming points: ON  (Other parameters: All

OFF)
Direction of Project: Not project

ﬁ [Trim Surface] Pick a surface.

- Specify the surfaces to be left. (Face)
Press the center button to determine the specifying.

. ﬁ?idﬁﬁ;ﬂéﬁ“
Tomgeended | ™ Yoawi (7 Mol project
T Trim bt [ Creala | g
C)Model 1* - _I— _ID il
p]
C)Model 1* - _I— _ID il:
p]

ﬁ [Trim Surface] Pick atimming entiy.

Specify the surface (Mesh) to be referred.  (Face)
Press the center button to execute the command.
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How to trim surface with small surface (Trim extended: ON) >

When the surface to be referred is shorter than the surface to be trimmed, [line of intersection] is lengthened on the
surface and the surface is timmed. [Layer96]

<Operation>
e i Select the [Trim Surface] command.
[@ Pod |rupeg | , ,
& Setcted ot [ mﬂu\rw Specify parameters in the command sheet.
I Prraikiemeg ot _ i e Selected contour: ON
Bt [ Dindla Ligas Trim extended: ON  (Other parameters: All OFF)
=' Direction of Project: Not project
=
i
ﬁ [Trim Surface] Pick asurface.
Specify the surfaces to be left. (Face)
Press the center button to determine the specifying.
£y
b
=
i
ﬁ [Trim Surface] Pick atimming entity..
Specify the surface to be referred.  (Face)
Press the center button to execute the command.
g0 * [Line of intersection] is lengthened on the surface and the
L surface is timmed.
fovore -lojx|
i

Zy

b

When [surface contour] is set ON in the command sheet,

[Trim extended] function may be invalid.

Surface may be trimmed with [Surface contour].
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“ How to trim both surfaces (Trim both: ON) >

Trim both the surface to be trimmed and the surface to be referred, with the line of intersection of both surfaces,
each other.

Specify [Layer97]
<Operation>
H Select the [Trim Surface] command.
& Farl |Fagaz

“ I : il Pk = Specify parameters in the command sheet.

[ Selectedoontois [ Sufececoniout |~ W and e ]

S T T Fos s Selected contour: ON

I Coats - B [ Trim both; ON  (Other parameters: All OFF)
i Direction of Project: Not project

EdModel 1 * _I— _lD x|

b
ﬁ [Trim Surface] Pick asurface.

- Specify the surfaces to be timmed. (side to be left)
(Face)

Press the center button to determine the specifying.

¥ Model 1 * -0l =
el

[Trim Surface] Pick atimming entity..

- Specify the surfaces to be referred. (side to be left)
(Face)

Press the center button to execute the command.
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How to trim surface with unadjacent surface or wire frame  (Direction of project) >

When you trim a surface with the [surface to be referred] or [wire frame], which are not adjacent to the surface to
be trimmed, project the [surface to be referred] or [wire frame] in the specified direction for trimming.  [Layer98]

* If there are many [surface to be referred] or [wire frame], put those entities in the selected status in advance, and
operations of [Trim surface] can be reduced.

Ex.) Project wire frame (button shapes) on the work plane to the top surface of the phone, and execute [Trim].

<Operation>

j - o] x| Execute the [Select (Except Surface)] command.

i * Entities of button shape are selected.

@ X Select the [Tnm Surface] command.

Specify parameters in the command sheet.
Selected contour: ON (Other parameters: All OFF)
Direction of Project: Z-axis

l $prodel 1 # -0l =
58

i
ﬁ [Trim Surface] Pick a surface.

Specify the surface to be trimmed. (side to be left)

(Face)
* Set [View direction (TOP) and click the position to be
4 left.
ey
Press the center button to determine the specifying.
R
i
== ﬁ [Trim Surface] Pick atrimming enty..
Specify the surfaces to be referred.
(Already selected) >> No need to select here
Z Press the center button to execute the command.
E-:jx
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How to restore the trimmed surface <Untrim Surface>

Restore the trimmed surface with the [Untrim Surface].

"" Pop-up of Edit Surface

H How to cancel the trimmed the surface to restore original surface >>
H How to untrim >>
H How to untrim inner contour and create entity at the position >>
H Create another surface at the timmed part of surface >>
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How to cancel the trimmed of the surface to restore original surface (All)

)

Basically, cancel the all of timmed parts of the surface to restore the original surface [Layer100]

<Operation>
UntrimSurface
[@ Pamt |

EdModel 1 *

19

=10/ %]

Select the [Untrim Surface] command.

Specify parameters in the command sheet.
Part to untrim: All

= f
"i\-q

p]

= f
"i\-q

=10/ x|

ﬁ [Untrim Surface] Pick a timmed surface.

Specify the surface to be untrimmed. (Mesh). (Face)
Press the center button to execute the command.

Q If surface contour is specified, only [specified contours] can be untrimmed.

<Ifinner contour is specified..., >
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“ How to untrim surface partially (Specified part)

)

When plural parts are trimmed in a surface, use this function to [untrim surface partially].

<Operation>
UntrmSurface

[@ Pot |

Pt by i

[Layer101]

EdModel 1 *

A Select the [Untrim Surface] command.
Specify parameters in the command sheet.
Part to untrim: Specified part
-10j x|

19

Face

ﬁ [Untrim Surface] Pick a timmed boundary to detach.

Specify the surface contour to be untrimmed. (Face)
* Mesh cannot be specified with the [Specified parf]
function.

Press the center button to execute the command.

EdModel 1 *

19

= f
"i\-q

=101 %]

Complex surface such as plural surface contours are overlapped, may turn original surface.

When [Pick surface contour] is OFF, [contour] of surface cannot be specified.

=Ny P

(] [ (=) (=) M

Gl

3 e e
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How to untrim inner contour and create entity at the position (Part to untrim: Inside) >

Untrim the trimmed part (inner contour) of the timmed surface, and create curves at the position where the
contours existed. [Layer102]

<Operation>
. A Select the [Untrim Surface] command.
[@ Pan |
Pt bo it — [ fwsin
it L T Specify parameters in the command sheet.
{ oo 6 eskion Part to untrim: Inside

EdModel 1 * _IEIIiI
]
ﬁ [Untrim Surface] Pick a timmed surface.
Specify the surface to be untrimmed. (Mesh). (Face)
Press the center button to execute the command.
ace
£y
L
&#Model 1 * -0 ||
9 A Curve entities are created at the posiion where
A ; ! timmed contours existed.
\_\:_ |
£y
L
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“ Create another surface at the timmed part of surface (Part to untrim: Inversion) >>

When inner contours exist on the trimmed surface, untrim the outer contour, and create another surfaces at the
inner contours.  [Layer103]

<Operation>
_ £l Select the [Untnm Surface] command.
[@ Part |
Pt by v
| = Specify parameters in the command sheet.
&l Part to untrim: Inversion
EdModel 1 * _Il:llil
T
ﬁ [Untrim Surface] Pick a trimmed surface.
Specify the surface to be untrimmed. (Mesh). (Face)
Press the center button to execute the command.
ace
Zy
!
i &8rModel 1 * _Il:llil
i1 Another surfaces are created at the inner contours.
Zy
!
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How to expand/reduce surface <Expand Surface>

Expand or contract surface based on the original surface. If you expand timmed surface, timmed contour may also be
expanded. To prevent mistakes from occurring, specify parameters in the command sheet properly, or refer to examples in
this text book.

B
.....

aa

. Expand timmed contour
i
= / EE ]
5 Pop-up of Edit Surface | r
51
=
How to expand surface linearly >
How to expand surface along surface smoothly >
How to expand/contract surface by specifying parameter >
How to expand trimmed surface >
How to expand trimmed surface partially >
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“ How to expand surface linearly (Liner) >

Expand surface linearly.

For expanding surface, specify one direction from [U+], [U-], [V+], [V-] direction displayed on the surface.
[Layer104]

<Operation>
etk bes . A Select the [Expand Surface] command.
[@ Poel |pegez |
Tipe ¥ Ditkance
et 3 oerdl: |3 o [5 Specify parameters in the command sheet.
Ciamat bl |3 b 5 Type: Linear
rocer -0l
I
ﬁ [Expand Surface] Pick a surface.
Specify the surface to be expanded. (Face)
ﬁ [Expand Surface] Pick expanding /contracting direction.
£y
b Specify the direction. (Multiple directions can be
selected.)
Input value for the specified direction in the command
=18/ sheet.  Ex)U-:30
I

Press the center button to execute the command.

Expand surface Iikarl
£y
b

@ Surface is expanded in the specified direction selected from [U+], [U-], [V+], [V-] direction.
If the direction is not specified, surface is expanded in all directions.

(LTS Elng(CI:l'ltClL-r:I

Range of 0-1
clire cti -

—

L0 W3

(w1

(LT W0
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How to expand surface along surface smoothly (Smooth) >>

Expand surface along surface smoothly.

For expanding surface, specify one direction from [U+], [U-], [V+], [V-] direction displayed on the surface.
[Layer104]

<Operation>
A Select the [Expand Surface] command.
[@ Poel |pegez |
Trpe [¥ Dittance
L towell: [ It 5 Specify parameters in the command sheet.
e bl |3 b 5 Type: Smooth
I=TEY
I

ﬁ [Expand Surface] Pick a surface.
Specify the surface to be expanded. (Face)

ﬁ [Expand Surface] Pick expanding /contracting direction.

f::ir Specify the direction. (Multiple directions can be
selected.)
= Input value for the specified direction in the command
’ sheet.
Ex.) U-:30
R
P Press the center button to execute the command.
Expand surface d}lg
lheguﬁacesmodhly
ey
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“ How to expand/contract surface by specifying parameter (Distance: ON/OFF) >>

Specify unit for executing [Expand Surface]. [Layer105]

Distance: ON  Specify length by [mm].
Distance: OFF Specify length by parameter.

<Operation>
Eopends o - A Select the [Expand Surface] command.
[@ Poel |pegez |
Trpe
v iies Specify parameters in the command sheet.
& Distance: OFF
=)
i
ﬁ [Expand Surface] Pick a surface.
Specify the surface to be expanded. (Face)
ﬁ [Expand Surface] Pick expanding /contracting direction.
£y
b Specify the direction. (Multiple directions can be
selected.)
’ Input value for the specified direction in the command
-0l sheet,
I
Ex.) U-: 0.1 (Expand original surface by 10%)
Press the center button to execute the command.
Expand by 10%
£y
b

@ When you specify length by parameter with the [Distance] is set OFF, [minus(-)] value can be input.
It is available for contracting surface as well.

*When [Distance] is set ON, [minus(-)] value cannot be input.
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How to expand trimmed surface

(Untrim to extend: ON) >

When you expand trimmed surface, expand the surface without untrimming, or untrim the surface and expand it.
*When [Untrim to extend] is set ON, [Keep trim contour] is automatically set OFF. [Layer106]

Untrim to extend: ON

Untrim the trimmed surface and expand it.

Untrim to extend: OFF  Expand the timmed surface without untrimming.

<Operation>

Expand Surlacs =

[@ Pat Pom2 |
it r
I Lontiue [T Feep imeomoadH] [ Cieste
Famﬂm:F_r___

A 4

T N
\
/Vo
X7 v
Hace
£y
<A \
A

M

5
£y
b

=101 %]

=10/ %]

Select the [Expand Surface] command.

Specify parameters in the command sheet.
Untrim to extend :ON

(* Keep trim contour: OFF)

ﬁ [Expand Surface] Pick a surface.

Specify the surface to be expanded. (Face)

ﬁ [Expand Surface] Pick expanding /contracting direction.

Specify the direction. (Multiple directions can be
selected.)

Input value for the specified direction in the command
sheet.

Ex.) V+:20

Press the center button to execute the command.

[.>
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When [Untrim to extend] / [Keep trim contour] is OFF in the
command sheet, trimmed contour is also expanded.




“ How to expand trimmed surface partially  (Keep trim contour: ON) >

When [Expand Surface] is executed, basically, original surface is expanded. However, part of surface can be
expanded keeping timmed contour depending on the settings in the command sheet.

*When [Keep trim contours set ON], [Untrim to extend] is automatically set OFF. [Layer107]

Keep trim contour: ON  Expand part of surface keeping trimmed contour.
Keep trim contour: OFF  Trimmed contour is also expanded.

<Operation>

Expand Suslace ]

Select the [Expand Surface] command.

Specify parameters in the command sheet.
Keep trim contour: ON
(Untrim to extend: OFF)

forode e =10/
I
ﬁ [Expand Surface] Pick a surface.

Specify the surface to be expanded. (Face)

ﬁ [Expand Surface] Pick expanding /contracting direction.

Z

Y

L Specify the direction. (Multiple directions can be

selected.)
’ Input value for the specified direction in the command
-loix sheet,
i
Ex)V-:20
Press the center button to execute the command.
£y
L

O
When [Keep trim contour] is set ON, only contours

which original surface contour is left, can be /\h_ 3 \( NG
expanded. \ & 2

Original contour \
izl
o/ ™ OK

it

L
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‘ Chapter 9

Exercise
- Create /Edit shape -
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Exercisel
Create the following shape.

<Completed shape>
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1. Open a new model file.
(" A I} Select the [Open(New)] command.

2. Create a rectangle.
4 )

I:I Select the [Rectangle] command.

Specify parameters in the command sheet.
Specify length: ON

k Horizontal: 70

Vertical: 80

Plane: XY plane

Specify the center point. >>[ F12]

3 Put the created rectangle into the selected state.
é ) L\\\_, Execute the [Select(Entity)] command.

Right-click >> pop-up menu >> Chain

Specify the entity to be selected. (Line)

* If you put an entity into the selected state in advance, you
Line can omit the operation of selecting the entity in the next

command.

4. Copy the selected rectangle in the Z- direction.
4 N [ —

Select the [Move/Copy] command.

Specify parameters in the command sheet.

L Copy, Distance: 40, Select: OFF

Specify the entity. (Already selected >> No need to select
here).

Press the center button to execute the command.

Click a certain position on the screen.

Select the entity (Z- axis) from the displayed guide axes.

Press the center button to execute the command.
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5. Create a circle of R20 on the ZX plane.

4 N
\- J

6. Create a circle of R10.

4 )
% % Mid
- J

7 Trim the circle of R20 to make it to be arc.

8 Trim the circle of R10 to make it to be arc.

4 N\
Line

Qe
S

Select the [Circle (Radius, Center)] command.
Specify parameters in the command sheet.
Plane: ZX Plane
Radius: 20

[Snap: Middle]: ON
Specify the center point. >> (Mid)

Select the [Circle (Radius, Center)] command.
Specify parameters in the command sheet.
Plane: ZX Plane
Radius: 10
Specify the center point. >> (Mid)

[Snap: Middle]: OFF

Select the [Trim] command.
Specify parameters in the command sheet.
Entity: One side
Dividing entity: One dividing point
Trim: Intersection
Entity number: Single
Specify the entity to be timmed.  Circle
Specify the first reference entity. (Line)

Specify the second reference entity. (Line)

Select the [Trim] command.
Specify parameters in the command sheet.
Entity: One side
Dividing entity: One dividing point
Trim: Intersection
Entity number: Single
Specify the entity to be timmed.  Circle
Specify the first reference entity. (Line)

Specify the second reference entity. (Line)
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9 Wire frames have been created. Next, create surfaces.

4 N

\- J

10 Create a cylinder part with [Cylinder Surface].

4 ) C:}
\- J

11 Create the top surface with [Multi surface] command.

[

-
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Select the [Multi surface] command.
Specify the contour. (Arc)
Specify the contour. (Arc)

Press the center button to execute the command.

Select the [Multi surface] command.
Specify the contour. (Line)
Specify the contour. (Line)

Press the center button to execute the command.

Execute the [Select(Entity)] command.
Right-click >> pop-up menu >> Chain
Specify the entity to be selected. (Line)



13 Create side surfaces with [Cylinder surface] command.

! i

14 Trim the side surface with the arc or surface contour.

s it

15 Trim the side surface with the arc or the surface contour.

4 N
St

T \

e — [
: St

Select the [Cylinder surface] command.

Specify the entity. (Already selected >> No need to select
here).

Press the center button to determine the specifying.
Specify the start point to create the cylinder surface.
End/Intersect

Specify the end point to create the cylinder surface.
End/Intersect

Press the center button to execute the command.

Select the [Trim surface] command.

Specify the surface to be trimmed. (Face)

Press the center button to determine the specifying.
Specify the surface contour. (Arc/Face)

Press the center button to execute the command.

Select the [Trim surface] command.

Specify the surface to be trimmed. (Face)

Press the center button to determine the specifying.
Specify the surface contour. (Arc/Face)

Press the center button to execute the command.

Select the [Trim surface] command.
Specify parameters in the command sheet.

Plural timming points: ON

- Specify the surface to be trimmed. (Face)

Press the center button to determine the specifying.

Specify the reference surface. (Face)

Press the center button to execute the command.
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17 Put the wire frame into the selected state.

(

[

-

=2
Gl
J
18 Move the selected wire frames to layer [10].
\ —
&5
J
19 Hide all layers except the active layer.
A H
J

20 The shape (except fillet entities) has been created !

-

~
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Execute the [Select (Except surface)] command.

Select the [Move/Copy] command.

Specify parameters in the command sheet.
Move
Layer: 10
Select: OFF

Press the center button to execute the command.

Select the [Hide(All)] command.

Select the [View type(Shade)] command.

Confirm the created surfaces.

Select the [View type(Wireframe)] command.



Create fillet surfaces as below.

" Rule for creating fillet surfaces

Whentwo cavity filets/core fillets are overlapped each ather, create surfaces in descending order.

21 Create afillet surface of R10 between the top surface A and side surface B.

Q_ Select the [Fillet surface] command.

Specify parameters in the command sheet.

<Pagel> Radius: 10, Curvature continuous: OFF, All entities
<Page2> Extend fillet: OFF, Extend surface: OFF
<page3> Trim: ON, First: ON, Second: ON

Specify the first surface. (Face)

Specify the second surface. (Face)

Press the center button to execute the command.

Create a fillet surface of R10 between the top surface

C and side surface D with the same operation above.

22 Create a fillet surface of R7 between the two side surfaces.
4 A Q- Specify parameters in the command sheet.
=i - <Pagel> Radius: 7, Curvature continuous: OFF, All entities
<Page2> Extend fillet: OFF, Extend surface: ON, Distance: 0
<page3> Trim: ON, First: ON, Second: ON
Specify the first surface. (Face)
Specify the second surface. (Face)

Press the center button to execute the command.

Create a fillet surface at the other three corners with

the same operation.

157



23 Create afillet surface of R5 between the surface group AB and the surface group CD.

NG

Specify parameters in the command sheet.
<Pagel> Radius: 5, Curvature continuous: OFF, All entities
<Page2> Extend fillet: ON, start: 0 end:1
Extend surface: OFF
<page3> Trim: ON, First: ON, Second: ON
Specify the first surface. (Face)
Specify the second surface. (Face)

Press the center button to execute the command.

Create a fillet surface at the other side with the same

operation.

24 Create afillet surface of R5 between the cylinder surface and the side surface.

[

NG

Specify parameters in the command sheet.
<Pagel> Radius: 5, Curvature continuous: OFF, All entities
<Page2> Extend fillet: OFF
Extend surface: ON, Distance: 0
<page3> Trim: ON, First: ON, Second: ON
Specify the first surface. (Face)
Specify the second surface. (Face)

Press the center button to execute the command.

25 Create afillet surface of R5 between the cylinder surface and the top surface.

-

NG

Specify parameters in the command sheet.
<Pagel> Radius: 5, Curvature continuous: OFF, All entities
<Page2> Extend fillet: OFF
Extend surface: ON, Distance: 5
<Page3> Trim: ON, First: ON, Second: ON
Specify the first surface. (Face)
Specify the second surface. (Face)

Press the center button to execute the command.

Create a fillet surface at the other side with the same
operation.

26. Create afillet surface of R5 at the corner of surfaces ABC.

4 N

=}
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Select the [Corner Fillet Surface].

Specify parameters in the command sheet.
<Pagel> Radius: 5

Specify the first surface. (Face)

Specify the second surface. (Face)

Specify the third surface. (Face)



27 Copy the created corner fillet surface to the other side based on the YZ plane.

FEs
Bl

L Face

\

Select the [Mirror/Copy] command.
Specify parameters in the command sheet.

<Pagel> Copy, Select: ON

[Select original/copied entities]

Specify the entity. Face
Press the center button to determine the specifying.
Specify the copying origin. >> [F12] (Work origin)
Specify the plane. (YZ plane)
Press the center button to execute the command.

Select the [Trim surface] command.
Specify parameters in the command sheet.
<Pagel> Selected contour: ON, Surface cortour: ON
(Others: OFF)
- Specify the surfaces to be timmed (surfaces to be
left) Face
Press the center button to execute the command.
Specify the reference surface. (Already selected >> No
need to select here)

Press the center button to execute the command.

29 Create afillet surface of R3 between the entire top surfaces and the side surface at rear side.

NG

30 Completed!' Confirm the shape and save the model file.
( NE
\- J

Select the [Fillet surface] command.

Specify parameters in the command sheet.

<Pagel> Radius: 3, Curvature continuous: OFF, All entities
<Page2> Extend fillet: OFF, Extend surface: OFF
<Page3> Trim: ON, First: ON, Second: ON

Specify the first surface. (Face)
Specify the second surface. (Face)

Press the center button to execute the command.

Select the [View (Shade)] command.

Confirm the created surfaces.

Select the [View (Wireframe)] command.

Select the [Save ] command.

Savein  EX) D:/cam-tool/cam-tool File
File name Exercisel

Click the [Save] button.
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Exercise 2

Create the following shape.

BAE (217

T=-1E

<Completed shape>
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1. Open a new model file.

(

2 Create lines that cross at right angle each cther.

[

L

\

3 Create an interval line at 100 mm far from the Y-axis.

-

Line X

~N

4  Create an interval line at 100 mm far from the X-axis, two times.

-

Line

~N

il

Select the [Open(New)] command.

Select the [Cross] command.
Specify parameters in the command sheet.
Specify length: ON
Horizontal: 200
Vertical: 200
Plane: XY plane
Specify the center point. >> [ F12] (Work origin)

Select the [Interval] command.

Specify the reference line (Line).

Specify parameters in the command sheet.
Distance: 100
Repeat: 1
Plane: XY Plane

Specify the start point direction

Specify the end point direction.

Select the [Interval] command.

Specify the reference line (Line).

Specify parameters in the command sheet.
Distance: 100
Repeat: 2
Plane: XY Plane

Specify the start point direction.

Specify the end point direction.
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5 Change line type.

\
Specify by area: In E.l
_ i X )
6 Create a rectangle.
i 1|0
| |
! |
| |
! |
ffffffff e
! |
! |
| |
! |
_________ [ S
\§ J

-

4 N\
| x i
‘ '
S T A
! | Line
| xi
| |
| X
; '
! |
‘ '
I S
. 4

Select the [Change Attribute (Line type) command.
Center line: ON

Right-click >> pop-up menu >> Chain
Specify entities. (Specify by area)

Select the [Rectangle] command.
Specify parameters in the command sheet.
Specify length: ON,
Horizontal: 100
Vertical: 60
Plane: XY plane
Specify the center point. >> [ F12] (Work origin)

Select the [Interval] command.

Specify the reference line. (Line)

Specify parameters in the command sheet.
Distance: 30
Repeat: 1
Plane: XY plane

Specify the start point direction.

Specify the end point direction.

Select the [Interval] command.

Specify the reference line. (Line)

Specify parameters in the command sheet.
Distance: 30
Repeat: 1
Plane: XY plane

Specify the start point direction.

Specify the end point direction.



9 Create an arc of R200 that is tangent to the specified coordinate at O degree.

Select the [Arc (Radius, Tangent angle, P, S, E)]

command.
Specify parameters in the command sheet.
Radius: 200
Angle: 0

Specify the tangent point. (Intersect)
Specify the start point direction.
Specify the end point direction.

10 Create an arc of R100 that is tangent to the specified coordinate at 90 degree.

4 N .
| | -
i |
i Inters%ct

e I - 7‘
| |
I
; |
| ‘
: \

___________ S

\- J

11 Delete the unnecessary lines.

4 ) X
| Line o ‘ .
| |
i |

IS S R—— I I
| |
| I

|
| |
| Line \
l X |

___________ > L

\- J

12 Lengthen the lines Aand B to the line C.
| |
: |
} |

e = —
Linex | Linex \
|

| I

: \

| I

: \
/_!_\ |
Line | |

N S — S -

\- J

Select the [Arc (Radius, Tangent angle, P, S, E)]

command.
Specify parameters in the command sheet.
Radius: 100
Angle: 90

Specify the tangent point. (Intersect)
Specify the start point direction.
Specify the end point direction.

Select the [Delete] command.

- Specify the unnecessary lines. Line

Select the [trim] command.
Specify parameters in the command sheet.
Entity: One side
Dividing entity: One dividing point
Trim: Intersection
Entity number: Plural

- Specify the lines to be timmed (lines to be left) (Line)

Press the center button to determine the specifying.
Specify the reference entity. (Line)
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13 Lengthenthelines D and Etothe line F

ﬂr Select the [tim] command.
! Line i - Specify parameters in the command sheet.
i \ Entity: One side
I R — — Dividing entity: One dividing point
Line Line Trim: Intersection

- Specify the lines to be trimmed (lines to be left) (Line)

Press the center button to determine the specifying.

|
|
| Entity number: Plural
|
|
|

Specify the reference entity. (Line)

ﬂr Select the [tim] command.

Specify parameters in the command sheet.
Entity: One side

Dividing entity: Two dividing points

Trim: Intersection

Entity number: Single
Specify the line to be timmed (line to be left) (Line)
Specify the first reference entity. (Line)

Specify the second reference entity. (Arc)

ﬂr Select the [tim] command.

Specify parameters in the command sheet.
Entity: One side

Dividing entity: Two dividing points

Trim: Intersection

Entity number: Single
Specify the line to be timmed (line to be left) (Line)
Specify the first reference entity. (Line)

Specify the second reference entity. (Arc)

ﬂr Select the [tim] command.

Specify parameters in the command sheet.
Entity: One side

Dividing entity: Two dividing points

Trim: Intersection

Entity number: Single
Specify the line to be timmed (line to be left) (Line)
Specify the first reference entity. (Line)

Specify the second reference entity. (Arc)




17 Delete the unnecessary part of the line E.

ﬂr Select the [tim] command.

Specify parameters in the command sheet.
Entity: One side

Dividing entity: Two dividing points

Trim: Intersection

Entity number: Single
Specify the line to be timmed (line to be left) (Line)
Specify the first reference entity. (Line)
Specify the second reference entity. (Arc)

ﬂr Select the [tim] command.

Specify parameters in the command sheet.
Entity: One side

Dividing entity: Two dividing points

Trim: Intersection

Entity number: Single
Specify the line to be timmed (line to be left) Arc
Specify the first reference entity. (Line)
Specify the second reference entity. (Line)

19 Delete the unnecessary part of the arc at right side.

4 ) }.r::-‘ Select the [tim] command.

~ iLine Specify parameters in the command sheet.
Entity: One side

Dividing entity: Two dividing points

Trim: Intersection

Entity number: Single
Specify the line to be timmed (line to be left) Arc
Specify the first reference entity. (Line)
Specify the second reference entity. (Line)

4 ) }.r::-‘ Select the [tim] command.

E* ' Specify parameters in the command sheet.

j Entity: One side

Dividing entity: One dividing point

Trim: Intersection
,Cj ,,,,,, L Entity number: Single

Specify the entity to be timmed.  Line
Specify the reference entity. (Line)
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21 Create an interval line at 15mm far from the reference line, two times.

il

\

X

il

Select the [Interval] command.

Specify the reference line. (Line)

Specify parameters in the command sheet.
Distance: 15
Repeat: 2
Plane: XY Plane

Specify the start point direction.

Specify the end point direction.

Select the [Interval] command.

Specify the reference line. (Line)

Specify parameters in the command sheet.
Distance: 25
Repeat: 1
Plane: XY plane

Specify the start point direction.

Specify the end point direction.

23 Create an interval line at 5mm far from the reference line, two times.

~N

X Line

il

Select the [Interval] command.

Specify the reference line. (Line)

Specify parameters in the command sheet.
Distance: 5
Repeat: 2
Plane: XY plane

Specify the start point direction.

Specify the end point direction.

24 Create an arc of R80 that is tangent to the point A at 90 degree.
4 AP
’-E’ij

|
jpoint
Intersect
i Specify parameters in the command sheet.
Radius: 80
Angle: 90

Select the [Arc (Radius, Tangent angle, P, S, E)]

command.

Intersect

Specify the tangent point (A).
Specify the start point direction.

Specify the end point direction.




25 Create an angle line of - 45 degree from the point B.

4 N

point B

/

Intersect

26 Trim the unnecessary part of lines.

4 )

Line Line
X pY

27 Trim the unnecessary part of lines.

4 N

Line

28 Delete the reference lines.

4 N

Select the [Angle] command.
Specify parameters in the command sheet.
Angle: - 45
Plane: XY Plane
Specify the start point (point B). (Intersect)
Specify the end point direction.

Select the [Trim] command.
Specify parameters in the command sheet.
Entity: One side
Dividing entity: Two dividing points
Trim: Intersection
Entity number: Single
Specify the line to be timmed (Line to be left). (Line)
Specify the first reference entity. (Line)

Specify the second reference entity. (Line)

Select the [Trim] command.
Specify parameters in the command sheet.
Entity: Both sides
Dividing entity: Two dividing points
Trim: Intersection
Entity number: Single
Specify the arc to be trimmed (Line to be left). (Arc)
Specify the first reference entity. (Line)

Specify the second reference entity. (Line)

Select the [Delete] command.
- Specify the lines to be deleted. (Line)
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29 Section of a hole has been created.
4 N\

30 Put the front entities into the selected state.

4 )

L~
L
e 8
::/ ( S
~.
.
~.

~

- J

31. Tilt the front entities to the ZX plane.

4 N

Execute the [Select(Entity)] command.
Right-click >> pop-up menu >> Chain

Specify the entity to be selected.(Arc)

Select the [Rotate/Copy] command.
Specify parameters in the command sheet.
Move
Revolution: Axis
Angle: 90
Select:: ON
Specify the entity. (Already selected >> No need to select
here).
Press the center button to determine the specifying.
Specify the line as tilting axis. (Line)

Press the center button to execute the command.

Select the [Move/Copy] command.
Specify parameters in the command sheet.

Move, Select: OFF
Specify the entity. (Already selected)
Press the center button to determine the specifying.
Specify the coordinate of the origin of moving.
Specify the coordinate of the end point of moving.

Press the center button to execute the command.



33 Putthe right section into the selected state.

\

34. Tilt the right entities to the YZ plane.

K>
g ~.
~

N

-

s

Execute the [Select (Entity)] command.
Right-click >> pop-up menu >> Chain

Specify the entities to be selected. (Arc)

Select the [Rotate/Copy] command.
Specify parameters in the command sheet.
Move
Revolution: Axis
Angle: 90
Select:: ON
Specify the entity. (Already selected)
Press the center button to determine the specifying.
Specify the line as tilting axis. (Line)

Press the center button to execute the command.

Select the [Move/Copy] command.
Specify parameters in the command sheet.
Move
Select:: OFF
Specify the entity. (Already selected)
Press the center button to determine the specifying.
Specify the coordinate of the origin of moving the entities.
(End/Intersect)
Specify the coordinate of the end point of moving.

Press the center button to execute the command.

Execute the [Select (Entity)] command.
Right-click >> pop-up menu >> Chain

Specify the entity to be selected. (Line)
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37. Tilt the section entity of the hole to the ZX plane.

(

38 Move the tilted entity.

[

39 Delete the center line.

-

40 Define the ZX plane as work plane.

170
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Execute the [Rotate/Copy] command.
Specify parameters in the command sheet.
Move
Angle: 90
Select: ON
Specify the entity. (Already selected)
Press the center button to determine the specifying.
Specify the line as tilting axis. (Line)

Press the center button to execute the command.

Select the [Move/Copy] command.
Specify parameters in the command sheet.
Move
Select: OFF
Specify the entity. (Already selected)
Press the center button to determine the specifying.
Specify the coordinate of moving origin. (End/Intersect)
Input the coordinate of moving end point.
(0, -15, O)<Enter>

Press the center button to execute the command.

Select the [Delete] command.

Delete the entities of center line. (Line)

Select the [View direction (FRONT)] command.
Set the FRONT view as the active view.

Select the [Define Work Plane (view)] command.

The current active view is defined as work plane.



41 Create a circle of R150.

42 Trim the unnecessary parts in the [View direction (FRONT)].

(‘Frowr ) @
Arc ﬂ‘
Line Line
¥
[
\- J
43 Restore the work plane.
4 )
FRONT *tr*
LA
7
| x—
- J
44 Copythe arc.
4 N [ —
i ]
\- J

Select the [Arc (Radius, Tangent angle, P, S, E)]
command.

Specify parameters in the command sheet.
Radius: 150
Angle: 0

Specify the tangent point. (End/Intersect)

Specify the start point direction.
Specify the end point direction.

Select the [View direction (FRONT)] command.

* When you have defined work plane, select the command

pressing [Shift] key.
Select the [Trim] command.
Specify parameters in the command sheet.
Entity: One side, Dividing entity: Two dividing points
Trim: View, Entity number: Single
Specify the entity to be trimmed (to be left). (Arc)
Specify the first reference entity. (Line)

Specify the second reference entity. (Line)

Select the [Control Work Plane (Reset)] command.

Select the [Move/Copy] command.
Specify parameters in the command sheet.

Copy, Select: OFF
Specify the entity to be copied. (Arc)
Press the center button to determine the specifying.
Specify the coordinate of moving origin. (End/Intersect)
Specify the coordinate of moving end point.
(End/Intersect)

Press the center mouse button to execute the command.
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45 Create an arc by specifying three points.

4 N

46 Create an arc at the other side with the same operation.

4 )

)

4 N
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Select the [Arc (3 points)] command.
Specify the start point. (End)

Specify the passing point. (End/Intersect)
Specify the end point. (End)

Select the [Arc (3 points)] command.
Specify the start point. (End)

Specify the passing point. (End/Intersect)
Specify the end point. (End)

Select the [Single] command.
Specify the coordinate of start point. (End/Intersect)
Specify the coordinate of end point. (End/Intersect)



49 Create a grill surface for top surface.

50 Create a multi surface for side surfaces.

pRise

- J

52 Expand upper side of the created fillet surface by 10%.

| ) m

Select the [Grill Surface] command.

- Specify the primary curves. (Arc)

Press the center button to determine the specifying.

- Specify the crossing curves. (Arc)

Press the center mouse button to execute the command.

Select the [Multi Surface] command.

Specify the contour. (Arc/Edge)
Specify the contour. (Line)

Press the center mouse button to execute the command.

Create multi surfaces for three other sides.

Select the [Fillet Surface] command.

Specify parameters in the command sheet.
<pagel> Radius: 5, Curvature continuous: OFF, All entities
<page2> Extend fillet: OFF, Extend surface: OFF
<page3> Trim: ON, First: ON, Second: ON

Specify the first surface. (Face)

Specify the second surface. (Face)

Press the center mouse button to execute the command.

Create fillet surfaces at three other corners.

Select the [Expand Surface] command.

Specify parameters in the command sheet.
<pagel> Liner, Distance: OFF

Specify the surface to be expanded. (Face)

Specify the expanding direction.

Specify the parameter for expanding.
<pagel> Distance: OFF >>[0.1]

Press the center mouse button to execute the command.
Expand upper side of surfaces at three other sides by 10%

with the same operation.
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53 Trim the side surface with the contour of the expanded fillet surface.

Select the [Trim Surface] command.
Specify parameters in the command sheet.
<pagel> Selected contour: ON  (Others: All OFF)

Specify the surface to be trimmed (to be left). (Face)

Press the center button to determine the specifying.

- Specify the reference surfaces (Mesh). Face
Press the center mouse button to execute the command.

Trim the surface at the other side with the same operation.

54 Create a fillet surface of R2 between the top surface and the side surface.

4 )

55 Put the section of the hole into the selected status.

NG

4 A

an Q)
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Select the [Fillet Surface] command.

Specify parameters in the command sheet.
<pagel> Radius: 2, Curvature continuous: OFF, All entities
<page2> Extend fillet: OFF, Extend surface: OFF
<page3> Trim: ON, First: ON, Second: ON

Specify the first surface. (Face)

Specify the second surface. (Face)

Press the center mouse button to execute the command.

Execute the [Select(Entity)] command.
Right-click >> pop-up menu >> Chain
Specify the entities to be selected. (Arc)

Select the [Revolved Surface] command.

Specify parameters in the command sheet.
<pagel>Axis, Startangle:0, End angle: 360

Specify the entities. (Already selected) >> No need select.

Press the center button to determine the specifying.

Specify the rotating axis. (End)
Specify the direction entity. (Z+ direction)

Press the center mouse button to execute the command.



57 Create afillet surface of R2 between the top surface and the side surface of the hole.

(

\-

NG

.//

58 Create a fillet surface of R2 between the side surfaces of hole.

(..

NG

Select the [Fillet Surface] command.

Specify parameters in the command sheet.
<pagel> Radius: 2, Curvature continuous: OFF, All entities
<page2> Extend fillet: OFF, Extend surface: OFF
<page3> Trim: ON, First: ON, Second: ON

Specify the first surface. (Face)
Specify the second surface. (Face)

Press the center mouse button to execute the command.

Specify the first surface. (Face)
Specify the second surface. (Face)

Press the center mouse button to execute the command.

59 Create a fillet surface of R2 between the side surface and the bottom surface of the hole, with the same operation.

-

)

NG

60 Copy the hole shape to the other side based on the ZX plane.

~N

FEs
il

Specify the first surface. (Face)
Specify the second surface. (Face)

Press the center mouse button to execute the command.

Select the [Mirror/Copy] command.
Specify parameters in the command sheet.
<pagel> Copy, Select: ON [Select original/copied entity]

Specify the entities.
Right-click >> pop-up menu >> Specify by Area: In
Specify area.

Press the center button to determine the specifying.
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Specify the copying origin. (Intersect
Specify the direction entity. (ZX plane)

Press the center mouse button to execute the command.

- J

Select the [Mirror/Copy] command.

FEs
il

Specify parameters in the command sheet.
<pagel>Copy, Select: OFF

Specify the entities. (Already selected) >> No need select.
Press the center button to determine the specifying.

Specify the coping origin. (Intersect)
Specify the direction entity. (YZ plane)

Press the center mouse button to execute the command.

4 ) &: Select the [Trim Surface] command.
Specify parameters in the command sheet.
<pagel> Selected contour: ON  (Others: All OFF)
Specify the surface to be trimmed (to be left). (Face)
Press the center button to determine the specifying.

- Specify the outer contour of the fillet surfaces. (Face)

Press the center mouse button to execute the command.
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63 Move Wire frames to other layer.

== Execute the [Select (Except Surface)] command.
il

— Select the [Layer Move/Copy] command.

N Set parameters in the command sheet.

<pagel> Move, Layer10, Select: OFF

Specify the entities. (Already selected) >> No need to
select here.

Press the center mouse button to execute the command.

64 Hide layers other than the active layer.

Select the [Hide All layers] command.

4 N

Select the [View Type (Shade)].
4 ”ﬂ:a‘\’ . Confirm the created shape.
4 ' .
- i ﬁ Select the [View Type (Wire)].
N
' _ ' ' @ Select the [Save] command.
Saved in  Ex.) C/cam-tool/Cam-toolFile

File name Exercise 2
Click the [Save] button.
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Exercise3

Create the following shape.
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1. Open a new model file.
(" A I} Select the [New] command.

2 Create cross line of [center line].
4 )

Select the [Set Line Type (Wire)] command.
Center line: ON

B

+ Select the [Cross] command.

xl_ Set parameters in the command sheet.
Specify length: ON

Vertical length: 100

Horizontal length: 100

Plane: XY plane
Specify the center point. >> [ F12] (Work origin)

3 Create a reference line from the work origin in the Z-axis direction.

4 )
4 Select the [Parallel] command.
-|"""-+

Set parameters in the command sheet.

Reference line: Z-axis

™ Specify the start point. >> [ F12] (Work origin)

Specify the end point direction. >>[0,0,30]

4 Create a rectangle with solid line.
4 )

Select the [Set Line Type (Wire)] command.
Solid line: ON

B

\
~. i e Select the [Rectangle] command.
| |:| [ gle]

Set parameters in the command sheet.

e . <pagel> Specify length: ON, Plane: XY plane
e ’ S Horizontal: 90, Vertical: 90
<page2> Radius of fillet: 15
Specify the center point. >> [ F12] (Work origin)
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5 Create a line in the X-axis direction on the ZX plane.

4 N

-15,0,10

6 Create an angle line of 85 degree on the ZX plane.

A5

4 )

Select the [Parallel] command.
Set parameters in the command sheet.

Reference axis: X-axis

Specify the start point. >>[  15,0,10]
Specify the end point direction. >> [ F12] (Work origin)

Select the [Angle] command.

Set parameters in the command sheet.

Angle: 85

Plane: ZX plane
Specify the start point.  Intersect
Specify the end point direction.

7 Create an interval line at 25mm far from the X-axis in the Z+ direction.

4 N

Line

8 Create a circle of R5 on the ZX plane.

il

4 N

Intersect

180

Select the [Interval] command.

Specify the reference line. (Line)

Set parameters in the command sheet.
Distance: 25
Repeat: 1
Plane: ZX Plane

Specify the start point direction.
Specify the end point direction.

Select the [Circle (Radius, Center)] command.
Set parameters in the command sheet.
Radius: 5
Plane: ZX Plane

Specify the center point. (Intersect)



9 Create a line in the Z-axis direction.

(" A :;* Select the [Parallel] command.
Set parameters in the command sheet.
Reference line: Z-axis
Intersect
Specify the start point.  Intersect
Specify the end point direction. >> [ F12] (Work origin)
\- J

10 Delete the circle of R5.
4 ) x Select the [Delete] command

Specify the entity. (Circle)
ﬁé Circle

11 Create an interval line at 5mm far from the X-axis in the Z+ direction.
é ) m Select the [Interval] command.

Specify the reference line. (Line)

Set parameters in the command sheet.
. Distance: 5
Repeat: 1
Plane: ZX Plane
X Specify the start point direction.
X

Line Specify the end point direction. >> [ F12] (Work origin)

12 Create a circle or R3.5 on the ZX plane.
é ) @ Select the [Circle (Radius, Center)] command.

Set parameters in the command sheet.

Radius: 5
— 0’0’20\ Plane: ZX Plane
Specify the center point. >>[0,0,20]
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13 Create a line from the end point of the circle in the Z-axis direction.

(

\

o
o
X
%
Circle x()
- 4
14  Trim the unnecessary parts.
Line
Linex] X Line )
- 4

15 Trim the unnecessary parts with the same operation above.

X Line )
Line
/ b'd
o J
16 Trim the unnecessary parts of circle.
4 N [ =
Line X
Circle )
X Line
o J
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Select the [Parallel] command.
Set parameters in the command sheet.

Reference line: Z-axis

Specify the start point.

Right click >> [Input by Get data: End point]
Specify the entity. (Circle)
Specify the end point direction.

Select the [Trim] command.
Set parameters in the command sheet.

Entity: Both sides

Dividing entity: Two dividing points

Trim: Intersection

Entity number: Single
Specify the entity to be trimmed (to be left). (Line)
Specify the first reference entity. (Line)

Specify the second reference entity. (Line)

Set parameters in the command sheet.

Entity: One side

Dividing entity: One dividing point

Trim: Intersection

Entity number: Single
Specify the entity to be trimmed (to be left). (Line)
Specify the reference entity. (Line)

Set parameters in the command sheet.

Entity: One side

Dividing entity: One dividing point

Trim: Intersection

Entity number: Single
Specify the entity to be trimmed (to be left). (Circle)
Specify the first reference entity. (Line)

Specify the second reference entity. (Line)



17. Rotate the section entity and copy it.

(

18 Copy the line to create a rectangle.

4 N

—¥
i

\- J

19 Copy the line again with the same operation.

4 N [ —
i

Select the [Rotate/Copy] command.
Set parameters in the command sheet.
Copy, Angle: 90, Select: OFF

- Specify the entities. (Line)

Press the center button to determine the specifying.

Specify the origin of rotating axis. >> [ F12] (Work origin)
Specify the direction entity. >>[Z (+)]

Press the center mouse button to execute the command.

Select the [Move/Copy] command.
Set parameters in the command sheet.
Copy, Select: OFF

Specify the entity to be copied. (Line)

Press the center button to determine the specifying.
Specify the coordinate for moving origin. (End/Intersect)
Specify the coordinate for moving end point
(End/Intersect)

Press the center mouse button to execute the command.

Specify the entity to be copied. (Line)

Press the center button to determine the specifying.
Specify the coordinate for moving origin.  End/Intersect
Specify the coordinate for moving end point. End

Press the center mouse button to execute the command.
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20 Create afillet surface of R10 at the corner of the rectangle.
4 N

j Select the [Fillef] command.

Set parameters in the command sheet.
Radius: 10
Entity: Both sides

Specify the first tangent entity. (Line)
Specify the second tangent entity. (Line)

ﬂr Select the [Trim] command.

Set parameters in the command sheet.
Entity: One side
Dividing entity: One dividing point
Trim: Intersection
Entity number: Single
Specify the entity to be trimmed (to be left). (Line)
Specify the reference entity. (Line)

4 A }}:ﬁ-‘ Set parameters in the command sheet.

Entity: One side

Dividing entity: One dividing point

Trim: Intersection

Entity number: Single
Specify the entity to be trimmed (to be left). (Line)
Specify the reference entity. (Line)

L\\\_, Execute the [Select(Entity)] command.
Right-click >> pop-up menu >> Chain
Specify the entities to be selected. (Line)

Select the [Delete] command.




24 Wire frame entities have been created. Next, create surfaces.
4 N\

4 ) L\\\_, Execute the [Select(Entity)] command.

- Specify the entities to be selected. (Line, Arc, Line)

4_:;21 Select the [Taper Surface] command.

Set parameters in the command sheet.
Angle:5, ZHength:25
Each contour: ON, [Normal]

Specify the guide line.

Specify the direction entity  (Z+ direction/Inner)

Press the center mouse button to execute the command.

( ) @] Select the [Cylinder Surface] command.
+
Set parameters in the command sheet.
Start position: O
- Specify the entities. (Line  Arc  Line)

Press the center button to determine the specifying.

Specify the origin. (End/Intersect)
Specify the end point. (End/Intersect)

Press the center mouse button to execute the command.

) L\\\_, Execute the [Select(Entity)] command.

Right-click >> pop-up menu >> Chain

Specify the entity. (Line) >> The closed contour is

selected.

Cj Select the [Multi Surface] command.
Specify the contour. (Line)

Press the center mouse button to execute the command.
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28 Create a multi surface for top surface.

E

Select the [Multi Surface] command.
Specify the contour. (Edge)
Specify the contour. (Edge)

Press the center mouse button to execute the command.

Create multi surfaces for the other two parts with the same

operation above.

Select the [Cylinder Surface] command.
Set parameters in the command sheet.
Distance: 10, Start position: 35

- Specify the surfaces. (Line, Arc)

Press the center button to determine the specifying.
Click a certain position on the screen.

Specify the direction entity. (Y— direction)

Press the center mouse button to execute the command.

30 Copy the surface where cigarette is placed, to the other side based on the specified plane.
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4

Select the [Mirror/Copy] command.
Set parameters in the command sheet.
Copy, Select: ON, Select copied entity

- Specify the surfaces. (Face)

Press the center button to determine the specifying.
Specify the copying origin. >> [F12] (Work origin)

Specify the plane. (YZ plane)

Press the center mouse button to execute the command.

Select the [Rotate/Copy] command.
Set parameters in the command sheet.
Move, Revolution, Angle:90, Select: OFF

Specify the entities. (Already selected) >> No need to
select here.

Press the center button to determine the specifying.
Specify the moving origin. >> [F12] (Work origin)

Specify the direction entity. (Z- direction)

Press the center mouse button to execute the command.



32 Create a core shape at the center of ashtray, with [Revolved Surface].

(

\

B

[

2k

|

]

EL

Select the [Revolved Surface] command.

Set parameters in the command sheet.
<pagel>Axis, Startangle: 0, End angle: 90

Specify the entity. (Line)

Press the center button to determine the specifying.

Specify the rotating origin. >> [ F12] (Work origin)
Specify the direction entity. (Z+ direction)

Press the center mouse button to execute the command.

Execute the [Select (Except Surface)] command.

Select the [Layer Move/Copy] command.
Set parameters in the command sheet.
Move, Layer10, Select: OFF
Specify the entities. (Already selected) >> No need to
select here.

Press the center button to determine the specifying.

Select the [Hide All Layers] command.

34 Create a surface or R10 between the contour of the core shape at the center of ashtray and the bottom surface.

-

~N

.

Select the [S Fillet Surface] command.
Set parameters in the command sheet.

Radius:10, Curvature continuous: OFF, All entities
Specify the surface contour as guide line. (Edge)

Specify the surface. (Face)

Press the center mouse button to execute the command.
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35 Create surfaces that are tangent to the outer side surfaces, the top surfaces, and inner side surfaces.

4 N ,u:. g
\- J

4 )

\- J

4 )

\- J

36 Delete the unnecessary top surfaces.

4 ) x
\- J

Select the [3-Tangent Fillet Surface] command.
Set parameters in the command sheet.

Guide line: None, Section spacing: 0.5

- Specify the first group of surfaces (outer side). (Face)

Press the center button to determine the specifying.

- Specify the second group of surfaces (top). (Face)

Press the center button to determine the specifying.

- Specify the third group of surfaces (inner side) (Face)

Press the center mouse button to execute the command.

Select the [Delete] command.
- Specify the surfaces. (Face)



37 Create afillet surface of R1 at the corner of the part where cigarette is placed.
4 N b L ) Q_ Select the [Fillet Surface] command.

Set parameters in the command sheet.

<pagel> Radius: 1, Curvature continuous: OFF, All entities
<page2> Extend fillet: OFF, Extend surface: OFF
<page3> Trim: ON, First: ON, Second: ON

Specify the first surface. (Face)

Specify the second surface. (Face)

\ ' e Press the center mouse button to execute the command.

4 ) Q_ Create a fillet surface at the other side by 90 degree with the

same operation.

) Q_ Specify the first surface. (Face)

Specify the second surface. (Face)

Press the center mouse button to execute the command.

39 Create fillet surface of R5 at the corner between the inner side surface and the bottom surface.
(" P ) Q_ Set parameters in the command sheet.
g <pagel> Radius:5

Specify the first surface. (Face)
Specify the second surface. (Face)

Press the center mouse button to execute the command.
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40 Copy all surfaces to the other side based on the ZX plane and the YZ plane.

<
B
FEs
Bl
J

\
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Execute the [Select (All)] command.
Select the [Mirror/Copy] command.
Set parameters in the command sheet.
Copy, Select: OFF
Specify the entities. (Already selected) >> No need to
select here.
Press the center button to determine the specifying.
Specify the copying origin. >> [F12] (Work origin)
- Specify the plane.(YZ plane, ZX plane)

Press the center mouse button to execute the command.

Select the [View Type (Shade)].

Confirm the created shape.

Select the [View Type (Wire)].

Select the [Save] command.

Savedin Ex.) C: /cam-tool/Cam-toolFile
File name Exercise 3

Click the [Save] button.



Chapter 10

Translate data / Verify surface

Open the IGES file below.
CD-ROM/Intensive Course/sample03.igs

Follow the [command message] displayed at the lower left of the screen, for your operation.

Ex.) Create a [Single] line by inputting [absolute coordinate value].

ﬁ [Curve Specifythe start. |
Left-click at the coordinate of start.

£ i ﬁ Curve Enter passing point. |
- Left-click at the coordinate of end.

E m_ﬁlil-ﬂ T

T N wasi omia [

Command message
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What is data translation?

There are two methods to translate data. You can convert data into translation file such as [IGES] or [DXF], and
import the converted data into cam-tool V3. Or, if you use translating software, you can open data directly in
cam-tool V3.

m  Translating file

In cam-tool V3, data is translated by [IGES] or [DXF] as the standard function.

Translating file
IGES DXF
Import P v
7
7
7’ 7 Export
7
7
=
cam-tool V3 Directtranslator Other CAD
-t

m Direct translator

Other CAD data can be opened directly using our translating software.
GRAPHIC PRODUCTS provide the following soft wares as option functions.

CATIA V4 (INOUT)
CATIA V5 (INOUT)
Pro/ENGINEER (IN/OUT)
I-DEAS (INJOUT
UNIGRAPHICS (INOUT)

... Other files
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Settings for IGES translation

Set conditions to translate IGES data (Import/Export IGES data).

m  Select from the menu

@' ewe Todl WreFrane  Siace)

5 cven..
CJase

Save
53 Bl
Save Al

Serve Parfisly,.,

Click [Menu bar] >> [File] >> [Setup] >> [IGES]

<Import>
1GES Sehm = x|
oot [poon]
Irmgsoak b oaese 255 a0 | 255 [ Bioh refas vie rariset
Faded muuface oolor [ |- i ¥ Discresss ourve segments: |
Trimmed nalscs's coeme | Toleance: 0 i
 Impoit ol ! =
W Dimcresce s Fess 1
% Import those of lammig faled e s |
Color: - [¥ | Dy ciscoefinuiois by Check st i
e Tuiesance: [ |
¥ |mpol sudsce wik no ama [T Use Smocth Sulacs 25 nesdsd
¥ - |mpat =oiiias b B ctoup ¥ Dipfiesios iinmed nalacs
Startng laper fon | T Showthe diskog box fo shapping
I =
<Export>
TGES Setip E x|
o
Linsfead oode
F
{= CR#LF
~Comdnats mslem
= Aot
T ek

Aetdl || o ] Came | Hen
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Import layers over 255 :

If entities are placed in the layer other than [1-255], specify the layer number.

Failed trim surface color:

Specify the color of the surface that has not been timmed successfully.

Trimmed surface’s C-CURVE (Trimmed contour curve)

Import all:  Trim contours of all of timmed surfaces are imported as curves.

Import those of trimming-failed: Only trim contour that has not been timmed successfully is imported as
curves.

Color: Specify the color of when trim contour is imported as curve.

Into curve: Modify trim contour including connecting space, and convert the contour into curve.

Import surface with no area

ON: If a surface whose area is [0], and it is consisted of trim contours, is included in the

data, it is imported as the original surface.

OFF: A surface whose area is [0] is not imported.

Import entities by the group

ON: If group information is included in the data, entities are imported by each group separately.
Starting layer: The first group is imported in the [Starting layer].
And next group is imported in the next layer.

OFF: Entities are imported in their respective layer.

Not refer view number

ON: Not import view number of the directory.
OFF: Import view number of the directory.
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Decrease curve segments:
ON: Reduce the segment number of curves within the specified tolerance. Data can be reduced.
OFF: Import curves without reducing the segment number of curves. Data can be reduced.

Decrease surfaces patches
ON: Reduce the patch number of surfaces within the specified tolerance.
OFF: Import surfaces without reducing the patch number of surfaces.
Only discontinuous by Check surf.

ON: Only surface that is detected as invalid surface by [Check Surface], will be the target for this function.
OFF: All of surface will be target for this function.

Use Smooth Surface as needed

ON: Only surface that is detected as invalid surface by [Check Surface], will be modified automatically.
OFF: Import surfaces without modifying surfaces.

Optimize timmed surface

ON: When original surface of the timmed surface is imported, the original surface is contracted based
on the trimmed contour.
OFF: When original surface of the trimmed surface is imported, the original surface is not contracted

Show the dialog box for skipping

ON: [Skip dialog] is displayed when importing.
OFF: [Skip dialog] is not displayed when importing.

Q What is IGES skip dialog?

If the data has invalid information, conversion may not be end successfully. In that case, input the
directory number which has the invalid information on this [Skip dialog box] to skip the entities
(not convert the entities). It leads to reducing conversion time.

CECETE— i

P [nae thnom ol caped A [ e |
Too  [EEINE Tyl (LA - T aeptlorA e
g [ b bmol el wroiolLS g2 g

Input directory number .
»
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How to import IGES data

Open an IGES file as a model file of cam-tool V3.

m  Select from the menu

ﬁ At Wew Tool WieFrame Sufacefch
Char

& s
=
Laree AR
S Parbly.. .
Aigd

Read Data Fle...

Expait

T LAREL = P
2% Privt Prinyirs L
it

(53 Duput Treaga
Frooerky.,

Epcent Model Fils Ld
B

open 21x|
x| « @ cf B

Look in: | ‘3 Intensive course

1 &nswers to Exercise

[[] sarmple0a.ios |

File name: IsampIeDS.igs ||
- Cancel |
=l 7

Files of bype:  |IGES file [*.gs]

LT — £

Fiom  [C:hoavrloolhcaniociie] niersie oo ranpielLigs Faach I
Ta JCADDCLUAE 1yl s L VDAL S 1T ez a2t
Ruper [ \camtoafycamoo i rterare coussehsarolel i ign g

DE = 258 Tranliing
DE & 2351 Tramalsing
DE = J28T Traraliting

DE & 2403 Trarelsting
DE = 3425 T i

DE & 243 Tranclsing

Click [File] >> [Import] >> IGES]|

Select a IGES file.

/Intensive Course/sample03.igs

Click the [Open] button.

The file is opened after conversion is completed.

Q [[GESfile (*.igs)] is set for [Files of type] in the [Open] dialog, so that files with extension [.igs]
are displayed.
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What operations are needed after data translation?

Operating flow of processes needed after data translation is described with the sample shape.

| 1. Data translation (Verify surface/Modify surface after conversion)]
!

| 2. Developing data to cutting shape (Operations for CAM calculation)
!

| 3. Analyze shapd

Operating flow after IGES data translation
Verify surfaces imported by [data translation] with the following operations. If invalid surface is detected, modify
the surface. Otherwise, invalid surface may cause creating invalid [CL data].

Check surface (Confirm the consistency of each surface)

| Selfinterference | —» Create a new surface (>> Create surface)

| High density points | —{ Correct Surface Patch: Delete high density points |

When cannot be modified (>> Create surface)

| Hard tangency | —»{ Correct Surface Patch: Correct hard tangency |

When cannot be modified (>> Create surface)

| Incorrect contour | —{ Untrim Surface/[Trim Surface (>> Modify surface)

| Spike/cut | —| Correct Surface Contour, Correct spike/cu |

When cannot be modified (>> Create surface)

| Micro edge | —>| Correct Surface Contour, Correct micro edge |

When cannot be modified (>> Create surface)

v

Adjacent Surface Info (Confirm the consistency with adjacent surfaces)

| Open edge | — Create surface (>> Create surface)

| Overlapped surface |— [ Trim surface | overlapped area  (>> Modify surface)

[ Gap | —> Expand surface and (>> Modify surface)
| Non continuous | — * Confirm that modifying the surfaces, which are not connected smoothly, is necessary.

|
3

Check overlapped surfaces (Confirm if the same surfaces exist or not.)

| Overlapped surface | — Delete overlapped surfaces
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How to detect invalid surface/trim contour <Check Surface>

Check invalid part of surfaces with [Check Surface] command.

P B b (e mmfums Areefa e Che s e
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n| Pop-up of Verify Surface |

<Command sheet>

e

— Detecting items far surfaces

v Selfinterference  Interference tolerance: |0.0007

[v¥ High density points Judgement distance;  [0.01

ik

¥ Hard tangency Hard tangency angls: [0.01

r— Detecting items for timmed contours

¥ Incorect contour

¥ Spiketcut Judgement distance: ID-DU5

¥ Micro edge Judgement lzngth: ID-D'I

[~ Inta entity dj
| Items for verifying surface

Self interference: Detects self-interference parts on the original surface.
Interference tolerance: Detects the seam that is equal to or larger than this value.

High density points:  Detects high density points on the original surface.
Judgement distance: Detects a space between patches which is equal to or smaller than this value.

Hard tangency: Detects hard tangency between patches on the original surface.
Hard tangency angle: Detects hard tangency when the angle between patches is equal to or larger
than this value.

Items for verifying trim contour

Incorrect contour: Detects a trimmed surface that has invalid trim contours.

Spike/cut: Detects [spike/cut] parts on the outer contour of the trimmed surface.
Judgement distance: Tolerance for detecting spiked/cut areas.

Micro edge: Detects micro edges whose length is equal to or smaller than “Judgement length”.
Judgement length: Tolerance for detecting micro edge.
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<Operation>

=101 Select the [Check Surface] command.

— Detecting items far surfaces

v Selfinterference  Interference tolerance: |0.0007

[v¥ High density points Judgement distance;  [0.01 SpeCIfy parameters in the command sheet.

¥ Hardtangency  Hard tangency angle: |0-01 Ex.) All ON (Only Into curve: OFF)

ik

r— Detecting items for timmed contours
¥ Incorect contour

¥ Spike/cut dudgement distance: |0.005 Select all entities, and press the center mouse button to
¥ Micro edge Judgement lzngth: 0.01

ik

execute the command.

[~ Inta entity

[
=

i cain-tool Infonmakien =
P tin Mok e
SR IDBX ST

E

I The result is displayed on the information window, and the

detected parts are selected.

Feaimbes ordesncies satacs 19

e w [ R g NS 7 PO —
Erly nsmbes 151

L LI LETI I FTOT o T

Erily fesmbes 1)

mhes 15

smiliee 145

B —
Eraly fsmbes 120

Ervily fesmbies 137

Qe riem gas—

Erfily fumbes 1337

¥ hicio edge Judgerent length:  |0.01 Click button, and the detected entity will be
I~ Inta entity zoomed in and displayed in turn.

If [Self-interference] detected? >> Recreate surface >

If [High density points] detected? >> [Correct Surface Patch] command (page.206) >

If [Hard tangency] detected? >> [Correct Surface Patch] command (page.207) >

If [Invalid contour] detected? >> Recreate surface >

If [Spike/cut] detected? >> [Correct Surface Contour] command (page.209) >

If [Micro edge] detected? >> [Correct Surface Contour] command (page.210) >
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How to modify invalid surface automatically <Correct Surface Patch>

Modify invalid surface depending on the detected items with [Check Surface].
Pl Pt e Do medms S ren e Dpamws G wvass e -
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o
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P EREE
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n| Pop-up of Verify Surface |

e

Jo B EY

R A bl

Correct Surface patch |

<Command sheet>

Correct Surface Patch o ] [ |

— Unused patch
v Delete

— High denzity points
[v Delste Judgement width: ID. m

—Hard tangency

v Corect  Method: ITangent lirve: coaritieLity 'I
Hard tangency angle: ID.D‘I

— Save onginal invalid surfaces

[~ Sawe Layer: |255 j
Talerance: ID-DU‘I

Unused patch: Detect unused patches and delete them.

High density points: Delete Detect high density points and delete them.

Judgement width Delete patch, which width between patch lines is smaller than this value.
Hard tangency: Modify hard tangency.
Method: Select from [Tangent line continuity], [Curvature continuity], [Divide]
Hard tangency angle: The surface is divided if the angle of hard tangency is larger than this value.
Tolerance: Specify tolerance.

When distance between the original surface and the modified surface is longer
than this value, modification will not be done.

When the distance above is longer than the specified tolerance, an error message is displayed on
the information dialog. In that case, change the tolerance, and execute the command again.
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“ How to delete [unused patch] >>

Information of unused surface can be deleted as [unused patchl].

<Operation>

Select the [Correct Surface Patch] command.
Specify parameters in the command sheet. >> Unused patch: ON

Select all surfaces and press the center mouse button to execute the command.

Although [figurel] is the timmed surface, it has the information of original surface in [figure2]. (Confirm with
[Untrim] command.)

[figurel] [figure?]

trimmed surface

original surface

original surface contour surface patch

When [Correct Surface Patch] command is executed with [Unused patch] ON, unused patches are deleted. As a
result, the timmed surface is modified so as to be the surface in [figure3], and it has the information of original
surface in [figure4]. Unnecessary information is deleted, and model file data can be reduced.

[figure3] [figured]

trimmed surface original surface
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How to delete [High density points]

)

Detects high density points on the original surface and delete them.

<Operation>

Correct Surface Patch o ] [ |

Unuszed patch
[~ Delete

High denzity points
’]7 Delete Judgement width: ID. m
—Hard tangency
"I/ Correct  ethad: ITangent lirve: coaritiLity 'I
Heard/tangeney angls: ID.D‘I

— Save onginal invalid surfaces

[~ Sawe Layer: |255 j
Talerance: ID-DU‘I

Select the [Correct Surface Patch] command.
Specify parameters in the command sheet.
High density points, Delete: ON
Judgement width: Ex.) 0.01
Tolerance: Ex.) 0.001

Select target surfaces and press the center mouse button to execute
the command.
(If already selected, no need to select here)

If modification is done normally, the selected status will be canceled.
*If modification failed, the selected status will not be canceled.

Change tolerance and execute the command again.

There are high density points in [figurel]. Delete high density points which distance between the patches is shorter
than the specified [Judgement width], with [Correct Surface Patch, High density points: ON], so as to be the

surface in [figure?2].

[figurel]

[figure?]

Surface patch

Q Convenient usage of the command
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If you execute the [Check Surface] command with only [High density points] function ON, only the
detected [high density points] will be in the selected status. And then, execute [Correct Surface Patch,
High density points: ON]. Operations of specifying entities can be omit.




“ How to delete hard tangency >

Detects hard tangency between patches in the original surface, and delete them.
There are three methods to modify surface.

<Operation>

Select the [Correct Surface Patch] command.

Specify parameters in the command sheet. >> Hard tangency: ON

Select all surfaces and press the center mouse button to execute the command.  * If [Check surface] has been executed
in advance, it is no need to select here.

Method: [Tangent line continuity], [Curvature continuity]

Hard tangency between patches

Tangent line continuity Re-locate control points considering tangent line direction.

Curvature continuity Re-locate control points considering curvature.

Method: [Divide]

Divide surface at hard tangency points.

Hard tangency between patches

203



How to modify invalid surface <Correct Surface Contour>

Modify invalid surface depending on the detected items with [Check Surface].

T T A
D@- e RO X ReEEe Y on Eom
[FaE [TRTTR AFPTE NE e FHEAE AN

E s
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BT
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\# B EL

n| Pop-up of Verify Surface |

AT

<Command sheet>
]
[& Pooed fregez]
¥ Gpkefod————— | ¥ Micogdos -
Judgenent dytarce{P| |0.005 | Judgerment kng# 1021
; ?m T a
Spike/cut Modify spike/cut areas.
Judgement distance Modify spike/cut that is smaller than this value.
spike
. cut
X —— K
\J/
N
Micro edge Modify micro edge
Judgement length Modify contour (micro edge) that is smaller than this value.
Tolerance Specify tolerance.

When distance between the original surface and the modified surface is longer than
this value, modification will not be made.

When the distance above is longer than the specified tolerance, an error message is displayed on
the information dialog. In that case, change the tolerance, and execute the command again.
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“ How to modify spike/cut >>

Detect spike or cut part of timmed contour, and delete them.

<Operation>

Select the [Correct Surface Contour] command.

Specify parameters in the command sheet.
Spike/cut: ON

Select target surfaces and press the center mouse button
to execute the command.
* If [Check surface] has been executed in advance, it is no
need to select here.

Modify spike

Modify cut
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How to modify micro edge >>

Detect [short surface contour] of timmed contour, and delete them.

<Operation>
Mm H Select the [Correct Surface Contour] command.
& Papl fPagez |
r Mm‘ S |:F ;m;i:; I ; Specify parameters in the command sheet.
o . . Micro edge: ON

Select target surfaces and press the center mouse button
to execute the command.
* If [Check surface] has been executed in advance, it is no
need to select here.
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How to confirm if there is a part which has no adjacent surface, or gap/

overlapped part between surfaces <Adjacent Surface Info>

Check gap or overlapped part of adjacent surfaces with [Adjacent Surface Info].

P B b T mmdime
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n| Pop-up of Verify Surface |

<Command sheet>
fadjavert surfowninlo o badjovert surforndnfs H
@ Pammi | pagei| @ ragn Paed]
g —_ e F. - Cane
0 TIADG IATE riirry—— -
B  MencordrumsFl e ken
¥ | [T =ity

Open edge: Detect surface contour that no surface exist adjacent to.

Loop: Detect loop of open edge.
Overlapped surface: Detect overlapped part of adjacent surfaces.
Interference tolerance: Detect overlapped part of adjacent surfaces that is larger than the specified value.
(Interference tolerance < Shell tolerance)
Gap: Detect gap between adjacent surfaces.
Gap tolerance: Detect gap between adjacent surfaces that is larger than the specified value.
(Gap tolerance < Shell tolerance)

Non continuous: Detect boundary of adjacent surfaces which has larger angle than the specified value.
No continuous angle: Detect boundary which has larger angle than the specified value.
(No continuous angle < Max. no continuous angle)
Shell tolerance: When the distance between contours of adjacent surfaces is smaller than the specified value,
those surfaces will be target for [Adjacent Surface Info] function.
Retry shelling: Shell processing is repeated to the maximum value of the specified value for shell tolerance.
Detecting precision is improved by this function.
Max. no continuous angle: When [No continuous] function is executed, smaller angle than the specified value
will be target for the detecting.
Into entity: Convert the detected result into entity.
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How to confirm if a part that has no surface exist >>

Detect surface contour that has no adjacent surface as [Open edge].

<Operation>

fadjac et surfaceinla H
@ Pammi | pagei|

Select the [Correct Surface Contour] command.

‘ Specify parameters in the command sheet.
(pagel) Open edge: ON
(page2) Loop: ON

& o Pami]
Sl Wt acd |-D.,C2 I~ Fsays ‘

L to execute the command.

After you confirm the result, create a surface with creating

surface command.

Select all surfaces and execute the center mouse button

Q- Confirm the status of adjacent surfaces with the same operation above.
You do not need to modify all of detected parts. Confirm the detected result and determine the
modification is necessary.

” How to confirm gap between adjacent surfaces Command sheet [Gap]: ON >

>> To modify the detected gap, expand surface by [Expand Surface] or [Untrim Surface] command,
and then trim the surface again.

H How to confirm overlapped part between adjacent surfaces  Command sheet [overlapped part]: ON >

>> To modify the detected overlapped part, trim the surface with [Trim Surface] command.

” How to confirm [No continuous] part between adjacent surfaces  Command sheet [No continuous]; ON>

>> To modify the detected no continuous part, place a fillet surface with [Fillet Surface] command.

208



How to detect the overlapped surface <Check Overlapped Surface>

Confirm if surfaces are overlapped with [Check Overlapped Surface].
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E Pop-up of Verify Surface |

Check Overlapped Surface |

<Command sheet>

Cheik Overdapped S sie

[@ Pai|

Tobignes . |01

[~ To ceedou
[~ DClesr sedeck ons sufsace

Tolerance: Detect overlapped surfaces which the distance between surfaces is smaller than the specified value.

Trim contour: ON  Detect overlapped surfaces by trimmed contour.
OFF Detect overlapped surfaces by original contour.

Clear select one surface: ON  Selected status of only one of the detected overlapped surface will be canceled.
OFF Selected status of all of the detected overlapped surfaces will be canceled.

<Operation>
4
[@ Pai|

Select the [Check Overlapped Surface] command.

Specify parameters in the command sheet.
Trim contour: ON

Select target surfaces and press the center mouse button

to execute the command.
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Chapter 11

Develop to cutting shape / Analyze shape

Open the model file below.

CD-ROM/Intensive Course/CADmodel3.gmd

If [Layer number] is written in the description, change the active layer number.

Follow the [command message] displayed at the lower left of the screen, for your operation.

Ex.) Create a [Single] line by inputting [absolute coordinate value].

Layer number

ﬁ [Curve Specify the start. |

Left-click at the coordinate of start.

ﬁ Curve Enter passing point. |
Left-click at the coordinate of end.

Simessy

i sy B e = e e

Command message
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Operating flow of developing product shape to cutting shape

If the shape you imported by data translation is [product shape], develop it to [cutting shape]. Operating flow of
developing product shape to cutting shape is described.

| 1. Divide shape into cavity and core | The shape is automatically divided into cavity shape and core shape.
!

| 2. Check connected/unconnected surfaces | Check if the surfaces are connected or not to the divided
cavity/core shape.
!
| 3. Move unconnected surface | Surfaces, which are not connected to the each shape are moved to the right
side.
!
| 4. Create parting surface | Create parting surface with creating surface command.
!
| 5. Confirm fillet radius | Confirm fillet surface radius of the shape.
!
| 6. Confirm draft info of shape | Confirm whether the surface has proper angle that is needed for opening

the model shape.

Product shape

Cutting shape l

211



How to divide shape into cavity shape and core shape

<Separate Cavity and Core>

A model is divided into [Cavity shape] and [Core shape], and core shape is selected. And the core shape can be
moved in the active layer or moved to the specified layer simultaneously. [Layerl]

DaF-a'a- £l O e Y T

T BLE e R T 0 o Jer i et
=R,

5
=

=

i
.

=
o |

Pop-up of Analyze shape
A
,_

<Operation> Pop-up Analyze shape

Separale Cavily and Core

[@ Pant]

Caviy suisce dyecton
7 Boavdis posiive diectn

| Oleodel 1#* ] )

19

=10/ %]

Specify by area: In
X

=10/ %

ﬁ [Separate Cavity and Core] Pick surfaces.

Select the [Separate Cavity and Core] command.

Specify parameters in the command sheet.
Cauvity surface direction: Z-axis negative direction
Move core surface: Move
Distance: 100

Specify surfaces by using [Specify by area: In] and press
the center mouse button to determine the specifying.

The core shape is moved and selected.
* Information of divided surfaces is displayed on the output

window.

Execute the [Select (None)], and confirm the divided
result.

*In this model file, the core shape is displayed in [white], and



the cavity shape is displayed in [light blug].

How to check connected surfaces <Connected Surfaces>

After you execute the [Separate Cavity and Core], check if there are surfaces that are not connected to the divided
cavity/core shape. Detected connected surfaces or unconnected surfaces can be moved in the active layer or
moved to the specified layer.

1-2

P
=2 1
.'__ B -
. j <.
o |
Pop-up of Analyze shape
Connected Surfaces |
<Operation>
Loenocted Safaces ' 4 Select the [Connected Surfaces] command.
[@ Pt |
Tl 11~ Unoonrecisd nufaces
C Urcoonected| [ e | Joitancs 110 Specify parameters in the command sheet.
; — p s =i} : i Clear: Connected
= Unconnected surfaces: Move
’ Distance: -100
=1
[E]
Specify by area Face ﬁ [Connected Surfaces] Pick a surface.
X;

Specify the surfaces using [Specify by area: In], and press
the center mouse button to determine the specifying.

ﬁ [Connected Surfaces] Pick one of the selected surfaces for the start.

Click the surface as the base surface for detecting

connected surfaces. (Face)
* Be sure to click a surface that can be clearly recognized
as cavity or core shape.

=1oj x|
e —— Unconnected surfaces are selected or moved.
*Detecting information is displayed on the
output window.
Execute the [Select (None)] to confirm the
result.

Z y Execute the [Connected Surfaces] for the cavity shape as
; the same operation. Distance: 100
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How to create parting surface (1) <Flange Surface>

Create parting surface. There are various commands to create a parting surface.

As an example, create [Flange surface] with [surface contour]. [Layer2]

Ba@omia s ElE S e
AR ERSINA LRSI e R
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SR

i
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Pop-up of Surface2

AS] (e p!
1P

<Operation>
A Select the [Fange Surface] command.
[@ Paxl |rageni | . .
brgh [0 (| Cvlupe Crsingnehod: Specify parameters in the command sheet.

% [Sygtace conlowd | &5 Mol plare
Angir; EE':' j! X E”ﬁ'mwl-’#i " Fagamstel

™ Zoais L e et Surface contour: ON
Length: 30
’ Angle: 90
R
i
ﬁ [Flange Surface] Pick an edge.
Click the surface contour. (Face)
o
!
ﬁ [Flange Surface] Specify correcting direction.
; Click the direction to create a flange surface.
(vecModel)
=)
I
Press the center button to execute the command.
I?;.r * Create other parting surfaces all around the shape with
L
) the same operation. (Completed shape = [Layer3])
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How to create parting surface (2) <Create cutting range surface>

Create parting surface. There are various commands to create a parting surface.

As an example, create [Cutting Range surface] with [surface contour]. [Layer2]
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<Operation>

Create cutting range surface

Select the [Create Cutting Range Surface] command.

Specify parameters in the command sheet.

[¥ Coaln onzonbal sl scs

g Create tangent surface: OFF
Ditlzrcs i 4 Create horizontal surface: ON

Offset amount: 20
Layer move: OFF

¥ Zepy fmp= et

Skl bobivancs .02

ﬁ [Create Cutting Range Surface] Pick a surface.

Specify the shape by [Specify by area: In] and press the
center mouse button to determine the specifying.
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EdModel 1 *
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EdModel 1 *

EdModel 1 *

=10 %]

ST

ﬁ [Create Cutting Range Surface] Pick a temporary entity.

Specify the temporary entity.

[Create Cutting Range Surface] Specify a taper direction..

Click the direction to create surfaces.
* Click the arrow to flip the direction.

Press the center button to execute the command.



How to confirm fillet surface radius <Fillet Surface Radius Info >

Various information of the shape can be confirmed with [Analyze Shape] commands.

Confirm the fillet radius information of the shape, and use the detected [Minimum radius value] for CAM operation
including selecting tool. [Layer5]
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ﬁ Fillet Surface Radius Info |
= |
<Operation>
15"'-=L= Redius Inlo ' ' 4 Select the [Fillet Surface Radius Info] command.
@ P

L e ¥ Imm

e o e || = Vived [ Lok enik Specify parameters in the command sheet.
™ Humbe of zamples | I Curvahae R (page]_) Spacing: 20

Fillik Sisrface Radiies Tnfo E : | (page2) Concave R only: ON

[ Fagel Peoez |Pagez Min R: ON
Jobranee: [T 7 CovceveForly | | Specityy sefecion in K.
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[E]

ﬁ [Fillet Surface Radius Info] Pick a surface.

Press the center button to execute the command.

_imixi

T Radius of fillet surfaces are displayed on the information

window.
* Interval between the displayed radius can be changed by
specifying value for [Spacing] in the command sheet.
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| Curvature Radius Shading
: [Menu bar] >> [View] >> [View type] >> [Curvature Radius Shading]

Range of curvature of the shape can be confirmed by color.

218



How to confirm section angle of the shape <Draft Info>

The angle of section of the shape is displayed. Confirm that the surface has the proper angle, which is required
when the mold shape is pulled out. [Layer6]

T T E——

e T _
D@ aE SREx RS me T iom L
AR ETINA LSRR

o |

ﬂ Pop-up of Analyze shape |

<Operation>
Dralt Infs : - £l

Select the [Draft Info] command.

Specify parameters in the command sheet.
Mold opening direction: Z-axis

i €8 Model 1 * ] -|O] =
58

19
> ﬁ [Draft Info] Pick asurface.

Click the entity and press the center mouse button to
determine the specifying.  (Face)

z

£y

7
SBXl  Parameterlines are displayed.
Bl

£y =

7
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ol
[E] ' ﬁ [Draft Info] Specify output location of parameter line.

Specify the upper surface contour. Face

E} ¥
N
foroie e[~
i
ﬁ [Draft Info] Setthe reference vector.
Specify the direction to pull out the mold shape.
vecModel
* Click the arrow to flip the direction.
Z . .
L’; Point the arrow at the top this time.
=10/x| Press the center buiton to exectite the command.
i
£y
!

@ Angle shading

[Menu bar] >> [View] >> [View type] >> [Angle Shading]

Flat part, wall, under-cut area, or range of the specified angle can be confirmed by
color.
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