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Foreword

This Update Manual describes the changes of the DeskArtes Rapid Tools from the release of version 4.1 in May 1999 to the new version 4.2 in October 1999. 

Besides various speed ups and user interface improvements, new functionality has been implemented especially for the following important applications:

· Snapping to objects with curve design

· Automatic orienting of surface normals

· Automatic elimination of thin triangles

· Solid splitting of surface models

· Automatic fitting of surfaces to 3D curves

· Whole new rapid tooling / mold design functionality

· Direct slicing of surface models

In order to help the reader quickly try out the new functionality, the geometric models that were used to produce this Update Manual are stored (among others) in the directory DA_news with the software installation.

DESIGN-menu

Snapping to objects with DESIGN Curve: Input/Edit

A new function is implemented with the curve input and edit commands, to snap points to any object (curve, surface or faceted model) shown on the screen. 

The snap mode is activated by pressing the SHIFT key while the middle mouse button is pressed down in “move point” functions.

The best way to appreciate how snapping works is to try it in practice. Note that the speed of snapping depends on how large models there are displayed on the screen.

FACETOR-menu

New command FACETOR Surface: Orient

This new command automatically orients all surfaces on the display, so that their normals point to a consistent direction (out from the model), as required by various surface trimming and tooling commands.

The command assumes that the surfaces to be oriented form a solid model, i.e., for it to work command FACETOR Surface Verify should report “no gaps” and “no miscs” in the model.

EDITOR-menu

EDITOR  Faceted: Split at Parting Line

This command splits a faceted (STL) model along its parting line.

The command asks for two parameters:

1. vertical tolerance, defining how large draft angle vertical walls are required to have;

2. split at, telling whether to split the model either at top or bottom of vertical walls.

The system attempts to always keep the result in two meaningful parts, even if some interior details contain draft angles below the given tolerance.

 SLICER-menu

New command Generate Direct

This new command slices the surface model directly, without going through facets.

Direct slicing of surfaces can be advantageous especially if the mode to be manufactured is very large, and using an STL model for slicing would produce visible polygonal edges on the slices.

The model to be sliced must be chosen as the target model for the command. The command then asks for the following parameters:

· bottom value: the level of the lowest slice. It does not do any harm if this value is given to be well below the bottom of the model.

· top value: the level of the highest slice. This can also be given well above the model’s actual extents.

· slice step: the distance between consecutive slices. The smaller the step value, the longer the computation takes.

· tolerance: defines the accuracy of the slices. The smaller the tolerance, the longer the computation takes.

· gap fill tolerance: if the model has gaps or cracks below this value, they will be automatically fixed in the slices.

The resulting slices follow the same color scheme as slicing of faceted models with command SLICER Slices: Generate. White slices show the outer slices of the model, blue slices are the ones in the interior, and red slices represent problematic slices which could not be closed properly.

TOOLS-menu

Thin triangles with TOOLS Faceted: Reduce
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The command TOOLS Faceted: Reduce has been improved significantly, to reduce the number thin triangles much better than before. Thin triangles are ones that have one edge much shorter than the other two. These tend to cause problems when the STL model is transported to simulation applications, among others.

The command first asks if the reduction method should be for all triangles, or for thin triangles only. With the thin triangles option the program will not try to remove any other kind of triangles at all.

After the reduction method is selected, the program asks for the following parameters:

1. tolerance: the resulting triangulation is not allowed to deviate more than the given value from the original one.

2. maximum angle: no triangles are removed at areas where the model has sharp edges, with angle below the given value. This parameter is asked with the all triangles reduction method only. 

3. thin angle: only triangles that have all an interior angle less than the given degree will be changed.
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Note that with the thin triangles option, triangles may be removed also at areas of sharp corners. It is therefore recommended to use the thin triangles option with relatively small tolerance values only.

New command TOOLS Surface: Solid Split
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This new command splits all the surfaces on the display with the target surface. The command does not ask for any parameters. The result is two halves of the model, stored in two separate elements.
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If the original model forms a solid, the resulting parts will be solid as well. However the command can also be applied to non-solid (open) models. In such a case the surfaces will just be split, but not resulting to solid result parts.

New command TOOLS Surface: Fit to Curves
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This new command computes a surface through given 3D curves, and trims the surface with the curves. 

The target object for the command should be the curves or curve set through which the surface is to be computed. The command then asks for the following parameters:

· tolerance: value which controls the overall accuracy of the computation.

· sharp edges: answer YES if the result surface should contain internal sharp edges. However, it should be noted that sharp edges are not treated perfectly with the program, and they take very long to compute.

· surface side: decides whether the surface is computed inside to the curves, or if an exterior part is produced. 

This parameter is not asked if none of the curves to be fitted is a closed curve. In that case, the program just computes an untrimmed surface that follows the shape of the given open curves.

In case of closed input curves, the surface side can also be later changed using the command FACETOR Surface: Invert Cut.

· surface shape: decides if the resulting surface should be a plane, or ruled in one direction, or curved in both directions.
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With the ruled option, the program displays two lines on the screen, and asks which one better represents the ruler direction..

The computation of the surface may take quite a long time. But even so, this command is extremely powerful, and it has practically unlimited amount of applications. It can be used generally to fill in any surfaces that are missing in the model, such as end caps, parting surfaces and design mistakes. 

In case of filling missing surfaces in the model, the curve boundaries for missing surfaces can be found with the automatic command FACETOR Surface Verify, or command TOOLS Curves Select for interactive selection.

New command TOOLS Mold: Split at Parting Line

The command TOOLS Mold: Split at Parting Line has been improved significantly, ready for demanding production use.

Besides improvements in reliability and accuracy, the result is now stored in a form that is much easier to apply for further processing than earlier. The surface model is split into three or four elements as follows: 

· “upper”, containing the up facing parts of the model

· “lower”, containing the down facing parts of the model

· “parting”. This element contains both the parting curves that pass through curved surfaces, as well as the vertical walls of the model.

· “problem”, contains problem areas of the model, if any.
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If there exist vertical walls within the model, the user must decide if they represent design errors or if they can be used for the mold. In the latter case, the user can interactively place them from the “parting” element into the “upper” or “lower” elements using OBJECT Cut & Paste.

Note that the parting curve in the “parting” element does not include curves at surface boundaries. The complete parting line can be obtained by passing either the “upper” or “lower” element through the command FACETOR Surface Verify.

New command TOOLS  Mold: Create Empty Block

This command creates an empty mold block of given size. The default size is such that the mold is twice as big as the target object. The representation of the mold can be chosen to be either faceted or Bezier surface.

New command TOOLS  Mold: Create Ruler Block

This new command automatically creates a mold for a simple (typically symmetric) model.

The command takes as target object the parting line of the model. How to calculate the parting lines is explained with commands TOOLS Mold: Split at Parting Line and FACETOR Surface: Verify. 
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The requirement for this command to work correctly is that the parting line can be defined on a ruled surface. In other words, when looked from side, the parting line’s front side should hide the backside (like in the below picture).
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The command asks as parameters a general tolerance for the accuracy of the mold surface, the ruler direction, as well as the size of the mold block to be created. The rest of the computation takes place automatically.
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The resulting two mold sides are stored in two elements named “model.upper” and “model.lower”. These elements may already contain the model parts split by command TRIM Intersect: Parting Line, in which case the total contents of the two elements are the two complete molds. 

New Command TOOLS Mold: Create FourSideBlock

This new command creates a mold for a general non-symmetric model.
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The command takes as target object the parting line of the model. The parting line may be computed using commands TOOLING Surface: Split at Parting Line and FACETOR Surface: Verify. 

More generally one can also define the parting line interactively in any possible way, for example by curve design , surface extrude, and trimming.
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Now importantly, the command expects that the user has split the parting line on four pieces which can be individually projected to the four sides of the mold. Also, each of the curve pieces should be simple enough so that it is possible to define a ruled surface where the curve is located. 

Splitting the parting line in four pieces is customarily done using commands TOOLS Curves: Start Point (to define the first point) and TOOLS Curves: Split (to define the other three points). Also, the command TOOLS Curves: Select is often useful to individually add curves to the parting line.
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If there are more than four curves in the target object, the command asks the user to point out four of them for creating the block. The command further asks as parameters a general tolerance for the accuracy of the mold surface, the ruler direction, as well as the size of the mold block to be created. The rest of the computation takes place fully automatically.

The resulting two mold sides are stored in two elements named “model.upper” and “model.lower”. These elements may already contain the model parts split by command TOOLS Mold: Split at Parting Line, in which case the total contents of the two elements are the two complete molds. 

New Command TOOLING  Mold: Extrude One Side

This command extrudes a 3D curve into a ruled surface extending to the given X or Y value. In other words, it performs for a single curve the same task the command TOOLS Mold: Create Four Side Block does for four curves at once.

However the difference is that this command also asks for a sharp corner angle parameter. It defines how large angles in the input curve are interpreted as sharp corners.

If command TOOLS Mold: Create Four Side Block fails to recognize a sharp corner in a curve, or creates sharp corners where they are not expected, the corresponding surface can be deleted and re-created by defining the sharp corner angle.

New Command TOOLS  Mold: Extrude Top/Bottom

This command is available if the user has just “somehow” defined the parting surface for a model, and wishes to extrude it into a mold pattern.

The command takes as target object the curve defining the desired outer boundary of the block. It asks as parameter the Z-plane level to where the curve should be extruded. The rest of the computation takes place automatically.

In the below example, the user has designed an oval curve to be the outer shape of the mold. The parting surface has been computed using command TOOLS  Surface: Fit to Curves. The rest of the mold is obtained with command TOOLS Mold: Extrude Top/Bottom.
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New command TOOLS Curves: Select

This command enables picking of any 3D curves that are shown on the display. The curves can be either already existing curves, or curves from the wire frame of a surface. 
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The user picks the curves using the left mouse button. Picking ends when the right mouse button is clicked. The selected curves are placed into a new 3D curve set in the target element.

New command TOOLS Curves: Split

This new command splits a curve in two pieces at the point shown by the user. The curve can be either of any representation (B-spline, Bezier or linear) and dimension.

The point where splitting takes place is the nearest existing (control) point on the curve. If required, the user may add new points to the curve by editing it.

In case of a closed curve, the start point of the curve determines the other end of the split curves. It is therefore a good idea to set the start point of the curve with command TOOLS Curves: Start Point before splitting.

New command TOOLS Curves: Start Point

This new command sets the start point of a closed curve to the location shown by the user with the mouse.

New command TOOLS Curves: Open/Close

This new command makes an open curve closed and vice versa.

Tooling Summary Notes

The current commands under the TOOLS Mold title are capable of creating relatively simple molds only. However, please note that many additional tooling design tasks can be completed using some imagination with the existing design functionality, such as using the surface intersection, splitting and fitting commands.

More advanced performance will be added in the future versions of the program. Also, being the first implementation of the new functionality, the robustness of the commands may need improving.
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