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Introduction

NUCLEO Fixture Design is a module built on top of the OPTICAM Classic CAD/CAM
system, designed specifically for the rapid design of part fixtures for the general
Welding and Fabrication industries. OPTICAM Classic has been under constant
development since 1983 under several brand names; over 40,000 licenses have been
issue Worldwide.

NUCLEO Fixture provides an automated solution for the creation of inexpensive part
fixtures formed from interlocking flat sheet material profiles. Whether the component is
an enclosure, an assembly of tubes or a family of similar parts, NUCLEO Fixture
drastically reduces design, complexities, time and cost consumed by traditional fixture
design methods.

How It Works

NUCLEO Fixture creates an interlocked grid of X and Y fixture blades connected to a mating

base plate from an imported solid CAD model. The top profile of each X or Y blade matches

the underside of the component at the bladeds inser
the component is located. NUCLEO Fixture includes a range of standard CAD translators and

optional translators for most popular CAD systems. These include IGES, Solidworks,

SolidEdge, IronCAD, Inventor CATIA, Pro Engineer, STEP and Unigraphics.

Fixture Design Basics

The number of X and Y blades are entered and shown on screen; the user can determine to
use all or some of the positions or edit them (move, extend etc.). Tabs are created on the
base of each blade to mate to the base plate; these may also include a clip feature allowing
the blades to grip to the base plate (which will accordingly be elevated on risers).

Once the details are entered, NUCLEO Fixture calculates and annotates each blade so that
they are easily referenced to the base plate (for easy assembly). Finally, the blades and base
plate are saved in DXF format and transferred to a suitable CAM system for nesting and
profiling or directly to a laser/waterjet machine.

Clamps

Optionally, NUCLEO Fixture allows the importation of standard clamp solids files (available

from most major clamp manufacturers via the internet). When included in the model for

fixturing, these can be inserted into the fixture a
be defined for the X and Y direction; this is clipped to the side of the blades in an XY plane

orientation and clamps can be attached at the manufacturing stage onto the rail.

Offsetting
NUCLEO Fixture supports component offsetting enabling the profile of each blade to be offset
byauserdef i nabl e amounstd. cfiaGr ibpep eirn cPouidnetd al so; these a

circles at set intervals along the blade profile. As needed, these can be filed or ground down if
the actual component does not adequately match the computer model.

Weight Reduction
For large fixtures, NUCLEO Fixture includes an option to create internal cut-out features
inside each blade to reduce the weight of the overall fixture assembly.

Storage

Unlike traditional fixtures, when using the base tab clip mechanism, NUCLEO Fixture enables
the fixture assembly to be dismantled when not needed and laid flat - significantly reducing
storage requirements and therefore precious square footage.

All Trademarks acknowledged. E&OE. NUCLEO is a trademark of Camtek Software LLC



NUCLEO Fixture User Interface
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From time to time, depending on the function being used, the Command Line prompt will
appear (this will appear as a white or green prompt line at the bottom of the screen AND in
the top left side of the graphics viewport). The command Line Prompt will wait for user
keyboard input or the will change accordingly, so the user can select
a sub command or choose a particular option. In addition, the right mouse click will show the

same icons. When the Command Line Prompt is idle (not in use) the icons will appear as
above (Magnification/View options etc.).

It is possible to zoom/rotate/pan the Part Viewport at any time by simply dragging the mouse
pointer in the Viewport with the left key pressed; depending on the initial location of the
pointer, the effect will change from % (far left/right of the Viewport), (more
centralized) and (in the center). In addition, when a dialog box is shown on screen it is
also possible to manipulate the view in the same manner; when a command line prompt is



active, pressing the SHIFT down key along with the same drag and click with the
mouse, enables the user to change the view mid-command.
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entities within the Part. From this Workspace, . e
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Picking Positions
When the command line is active, the Active Command Icons will normally change:

AADIORBRPY ,E AT/ HEEB 0T

Select iterns and click "End" or Press "[Enter]" when Dione

—

0 5 A 30" 20
Lttt b bt bt b b a i

Select items and click "End” or Press “[Enter]” when Done : ESC-ABORT

3 Geometry

The leftmost ten icons are the Snap modes for picking positions
on the part within the Viewport. The default is normally set to .
i Aut o ma tséventh icén) buteanother snap mode can be i
forced by pressing the necessary icon. The snap modes are J
apparent from the tool tip that will be shown as the mouse
pointer is floated over the icon. If the right mouse button is
clicked anywhere in the Viewport during a command, the same
icons are replicated on a context menu.

The snap modes set in the ribbon bar
are fAmodal o, in th
active snap state.

If you want to force a snap type for a

To the right of the Snap mode icons are the sub command icons given click, you can either:

for the active command. The green Check completes the
command whereas the red cross cancels the command (the
keyboard equivalents to these are ENTER and ESC
respectively). Again, pressing the SHIFT key within a Command
Line Prompt enables manipulation of the Viewport with the
mouse as previously described.

- Use the right-mouse context
menu when over the entity
and select the snap mode for
that pick, or

- With the cursor over the
necessary point (ignoring that
the cross-hairs may jump to
an alternative snap), press F1
for Endof, F2 for Intersection,
etc. (F1-F10 in the same order
the snap modes are shown).



Importing a CAD Model
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NUCLEO Fixture supports multiple CAD formats i depending on the options purchased there
may be translators in addition to the standard 3D IGES and Parasolid ones.
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Once the CAD model has been imported, the Solid entities will be listed
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Note the Workspace below:

NUCLEO
Fixture Wizard

Measurement
System

@0

In the workspace, all the solid bodies found in the CAD file are listed. Generally, it is better to
reduce the numbers of solids needed to create a good fixture, to reduce memory overhead
and increase speed. Unsewn sheet bodies will also slow down the process, so a clean model

is a good target.

It is important to review the Workspace before creating a Fixture. If it is evident in the

Workspace that the imported CAD model contains assemblies, these assemblies must be

exploded prior to making a fixture. NUCELO will warn you about this if the assemblies
remain intact prior to starting the Wizard. It may not be obvious that assemblies exist in the
CAD model 1 they may be listed at the bottom of the Solids Geometry Workspace so may

only be apparent once the list is scrolled downwards.
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The image on the right shows an example of what
assemblies look like in the Workspace. To explode
the assemblies, repeat the following process until
no assemblies exist in the Workspace (choosing

& ASSEMBLY_71

& Geometry

the bottom most one first typically):
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Right mouse click each entry and select
AExploolde an assembly
explode, try exploding another one first (as
assemblies can be part of other assemblies so they
need to be exploded in the correct order).
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that are unnecessary duplicates, it is better to delete them; it is
preferable to have a sewn solid for Fixture Design. There are
several ways to delete the remnant solids; one way is to use the
SHIFT key along with the left mouse click from the last-but-one
entry in the Workspace, then with the SHIFT key depressed,
another left mouse click on the first entry (this will highlight the
selection of Solids). Once selected, right mouse click in the
Workspace and selectfi De |l et e 0
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Running the NUCELO Wizard and
Creating a Fixture
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T h e f F icontsal qomains several entries: The first menu entry enables the system to be

set to inch or metric. The second menu entry runs the NUCLEO Fixture Wizard that takes the

user through a step-by-step process to design the fixture. The third option i ANUCLEO Fixture

Edi toro enables the user t o g odAdditianalbpticmsiadle modi fy an e
explained later.

Clickingon iINUCLEO Fi xt ur e Wstarsahe 8Vard with this initial dialog:

Clickingthei? 6 i con shows an i mage helper, that outlines
page (for the first page, there isndt anything to r

On each Wizard page, there are a set of standard quick-access icons on the right side. These
manipulate the view, hide/show any fixture or part model, redraw, reset the default
parameters for the given page and on some pages, provide an Undo feature.

The pages are self-explanatory - from this dialog it is possible to relocate the part or parts to a
desired position/orientation. Thefi A1 i gn t ooptian eRahlesehé user to select a face
on the solid and align it to a given plane (normally XY); by doing so all attached solids are
also transformed so that a part that is imported at a compound angle can be nicely orientated
to XY. For this part, we want to rotate it 90 degrees about X to get it to our preferred
orientation. To do this, we type in 90 and click the adjacent tick button:



