Unigraphics NX 1.0 -- Drafting Training Manual                                                           Nov.’02



Unigraphics NX Drafting
Training Manual

[image: image1.png]3, Unigraphics N - Dr:




CONTENTS

3Creating Drawings


32Detail and Auxillary Views


57Dimensions


103Notes and Labels


124Section Views


161Broken Views


172Break Out Section Views


184Ordinate Dimensions




Lesson 1

Creating Drawings

The first step in creating a drawing of a part is to set up the correct drawing format. Then you add the views that you will need for the correct depiction and dimensioning of the part.
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In this lesson you will learn how to:

· create a new drawing by defining its name, its size, its scale, its units of measurement, and its view projection. 

· add a model view to the drawing. 

· use any view to create an orthographic view.

	Creating New Drawings


First you create a drawing (with the format, name, and scale you want to use) then add views to the drawing.
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In this section of the lesson you will:

· Create a new drawing. 

· Give the new drawing a name different than the default name. 

· Define the units (inch or metric), size, scale and projection method of the drawing. 

· Set the preferences for the way views will be displayed. 

· Add a model view to the drawing. 

· Have the system add a label (and centerlines) to a view as you create it. 

· Add orthographic views. 

· Control the scale of added views. 

· Change the view display preferences on existing views. 
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	You should be in the Drafting application [image: image5.png]


and part file drf_drawing_1.prt should be open.


A drawing in Unigraphics NX can be seen as a "sheet of paper" on which you can add views of the part you are working with. 

The first time you access the Drafting application (for a given part file), a drawing is created for you with all the defaults set up in your user file. 

Once that is done, there are several ways you could proceed: 

· You could add views to the drawing 

· You could modify the parameters of the drawing, and then add views. 

· Or you could create a new drawing. 

For this exercise, you want to create a new drawing with the name "SHEET2", and you want it to be a size A2 metric drawing.
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	Choose the New Drawing icon [image: image7.png]


on the Drawing Layout toolbar (or you can choose Drawing[image: image8.png]


New).


The New Drawing dialog is displayed. 
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You can use this dialog to define all the parameters for the new drawing. 

You will notice that the name of the existing drawing (SH1) is displayed in the list box. 

Since this new drawing will be the second drawing in the part, the system has provided a default name based on the first, "SH2". 
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For most of these lessons you can just accept the default name that the system gives you for each new drawing. 

For this drawing you need a name that is not the default name.
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	In the Selection text field, key in SHEET2 (no spaces) but DON'T press the Enter key yet.
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In the United States, the customer default units for a new drawing is generally set to "inches". 
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The default size format for a drawing in inches is E-size. 
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	Be sure the Inch option is selected, then click on the current Drawing Size option. 


You get a drop-down menu with the standard drawings sizes you can use. 
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You want this drawing, to be a metric drawing.

 (It does not matter which units were used to create the original part.) 
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	Choose the Si (metric) option to toggle it on.
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Si stands for "Standardie Internationale", meaning the metric system. 

The Drawing Size option has changed to a metric format. 

(The user defaults can be set to bring up a metric format as the default.)
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	Click on the current metric size option (now displaying metric size A0). 


The drop-down menu gives you all of the metric size drawings you can use. 
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	Set the Drawing Size to metric size A2.
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The millimeter values of this size format appears in the Height and Length fields. 
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The drawing scale on this dialog establishes the default scale for all the views you will add to the drawing. 

It is represented in a fractional format with the two text fields arranged like a numerator and denominator. 

For example, if you needed all of your drawing views scaled to three quarters full size, you would enter a 3 in the top scale field and a 4 in the bottom scale field. 

For this drawing you can add all the drawing views in full size.
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	Leave the scale values set to their default values (1:1).
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The most commonly used projection angle is 3rd angle. But companies in some countries prefer 1st angle projection. 
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	For this drawing (and all the others you will create in these lessons) you can stay with the default projection angle, 3rd Angle Projection (the highlighted icon).
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	To create the drawing, OK your changes on the New Drawing dialog.


The name of the drawing appears in the lower left hand corner of the graphics area. It includes an added cue in parentheses to show you that this is a drawing.
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The drawing limits for this drawing (420 mm X 594 mm) are represented by the white dashed border. 

[image: image29.png]



Before you add some views of the model to this drawing, you need to see how the system operates when you create another drawing.
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	Choose the New Drawing icon [image: image31.png]


on the Drawing Layout toolbar to display the New Drawing dialog.
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The system has used the parameters that you set up on the New Drawing dialog as the parameters for this drawing (including the special name you keyed in). 

· the name of this new drawing is SHEET3. 

· it is an A2 size metric drawing. 

· the scale is 1:1. 

· its projection angle is 3rd angle. 
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	OK the dialog.


The third drawing is created.
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	Close all open part files.


Adding Views to Drawing

Once you have a drawing established, you are ready to add views to it. 

There are five types of views you can create: 

· model views (also called "imported views") 

· orthographic views 

· detail views 

· auxiliary views 

· section views 

In this part of the lesson, you will learn how to:

· set up the way you want a new drawing view to be displayed. 

· choose what modeling objects will be shown in a drawing view (that is, which layers to see). 

· import a model view 

· create the four possible orthographic views from an existing drawing view.
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part file drf_drawing_2.prt.


This part file is different from the first in that all of the layers are visible, which means that all of the sketches and datum geometry that was used to create features in this model are visible. 
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If you checked to see which objects were on which layers, you would find that: 

· the solid (green) is on layer 1 (the current work layer). 

· the sketches (cyan) are distributed across layers 21 through 24. 

· the datum planes (aquamarine) are on layers 61 and 62.

Any model view that you import into a drawing will assume the layer settings that are current at the time of their creation.

Normally you do not want anything other than the solid to be visible in a drawing view. 
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	Use the Layer Settings dialog [image: image40.png]


to make every layer (except layer 1) Invisible.

· Choose the Layer Settings icon on the Utility toolbar (or you can choose Format[image: image41.png]


Layer Settings). 

· Choose the ALL category in the top list box. 

· Choose the Invisible option. 

· OK this change. 


Now only the solid is visible in the view. And the designer saved it when it was displayed with thin gray thin hidden edges.

The drawing views that you are going to create will all use this layer mask and will thus display only the solid. 

If you needed to, you could change the layer settings while you are working in the Drafting application. 

You can also change the layer mask of any existing drawing view to display whatever layers you want. (This is explained further at the end of the next lesson.) 

The main thing to remember is that when you create a new drawing view, the system will display only those objects that are the work layer, a selectable layer, or a visible layer.

You are ready to set up the view display preferences that you would like to use for the first drawing view.
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	Start the Drafting application. [image: image43.png]





Drawing SHEET2 is displayed.
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	Choose the View Display Preferences icon [image: image45.png]


on the Drafting Preferences toolbar to display the View Display dialog (or you can choose Preferences[image: image46.png]


View Display) 
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The parameters on this dialog will let you define exactly how you want the new drawing view to be displayed. 

They can be set before a view is added to the drawing or you can change the view display preferences of a drawing view after it has been created. 

One decision you will often need to make is how you want the hidden lines to be displayed on a new drawing view. 
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	Make sure that the Hidden Lines option is turned on.
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When this option is turned on, the central pane on the dialog displays the controls for: 

· the color, font, and width of hidden lines. 

· whether or not they will be displayed. 

· how edges behind other edges will be displayed. 

The color option lets you choose a specific color for hidden lines if you want to display them (say, as blue dashed lines). 
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	Click on the current Font option (currently set to Invisible).


You get a menu with all of the standard line types. 

You would choose the Dashed option if you wanted to display hidden lines as dashed. 
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	Leave the Font option for hidden lines set to Invisible.


The Visible Lines pane will let you control the appearance of the color, font, and width of visible (non-hidden) lines on the drawing.
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	Choose the Visible Lines option.
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Now the pane displays the controls for displaying visible lines.
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You can see that it is set to show visible lines: 

· with the original colors (for this model, green) 

· with the original line fonts (solid) 

· and with the original line widths. 
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	OK the View Display dialog to accept all the current settings.


Now that you have set up the preferences for the way you want the drawing view to be displayed, you can begin by adding a model view to the drawing, a TOP view.
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	Choose the Add View to Drawing icon [image: image59.png]


from the Drawing Layout toolbar (or you can choose Drawing[image: image60.png]


Add View) to display the Add View dialog.
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The icons at the top of this dialog let you add various kinds of views to the drawing. 
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	Run your cursor over the icons at the top of the dialog to reveal their names. 
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	Be sure the active icon is Import View. 
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The names of all the views that you can import are displayed in the list box (in alphabetical order). 

Right now only the names of the standard model views are displayed. 
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	Be sure that TOP is highlighted.
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For this top view, you would like to have the system include its name.

It will also add an "at" sign and a number to make the name of the view a unique name. 
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	On the Add View dialog, turn the View Label option on (and leave the Scale Label option off for now).
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If you turned on the Scale option, the system would also include the scale of the view under the view name. But you generally do this only when you use a scale for a view that is different than that of other views on the drawing. 
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Also, you could key in your own name for a view. 
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You can have the system automatically create centerlines on a new view. For this top view, however, you don't want to include centerlines.
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	On the Add View dialog, click on the Create Centerline option to turn it off.
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This option will be discussed later on in this lesson.
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	Move the placement image around on the drawing.


An image of the view boundary of the TOP view is centered on the cross hairs.

To help you place the view exactly where you want it, the system displays a white "placement image" or "drag image" of the view boundary that is centered around the small crosshairs cursor (the Position cursor). 
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Before you place this view on the drawing, notice the two fields in the bar at the bottom of the graphics window. If you needed to, you could use these to key in an exact location for the center of the view. (Zero XC and YC is at the lower left corner of the drawing limits border.) 
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For example, an XC value of 297 and an YC value of 210 would place TOP model view in the exact center of this A2 size drawing.
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	Use MB1 to indicate a location near the center of the drawing area.
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The TOP model view appears at your indicated location. 
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The white box around the view is called the "view boundary" or "view bounds" or "clipping bounds". (The system uses the shape of the model to calculate it.) 

It is possible to place part of the view outside the drawing limits. 

While the view is being adjusted, you may see an "out-of- date" message next to the drawing name. 

You can see that the placement image remains on the crosshairs after you add a view to the drawing. That is because this procedure is "modal". You will remain in the import view procedure until you start a new procedure.

Your next drawing view will be a front orthographic view of the TOP view.
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You can project an orthographic view from any view on your drawing. 
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	Choose the Orthographic View icon. [image: image82.png]





This procedure will require two creation steps: 

1. Select Parent View 

2. Place View 
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Because you must select a parent view to project from, a list of all the drawing views currently on the drawing appears in the list box. In this case, there is only one view on this drawing. 
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	Select the TOP view (either from the list box or from the graphics window).


You are ready to place the orthographic view, so the second creation step icon, Place View, highlights. 
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	Move the cursor completely around the TOP view to see how the placement image changes. 


There are only four possible positions for an orthographic view of the TOP view. 
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	Indicate a location for this view directly below the parent view.
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The system constructs the appropriate view for this orthographic location. 
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Notice, also, the hidden lines in this view are displayed as invisible. The system has taken the view mask from the parent view and applied it to this orthographic view. 

The system name for this view appears in the list box on the Add View dialog (in alphabetical order). 
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When you are preparing to add an orthographic view, the system adjusts the placement image to show you what type of orthographic view you will create. 
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This means you do not have to worry about indicating in the exact location because the system will line up the added view correctly with the parent view. 

Remember, you can immediately Undo an action or a series of actions using the Undo icon in the toolbar. [image: image93.png]



In a later lesson, you will learn how you can move drawing views after they have been added to a drawing. 

If you need to, however, you can move a view immediately after you place it. But it will move it only in its current view corridor. 
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	On the Add View dialog, choose the Move option.
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	Move the placement image a little below the TOP view, then indicate a location near the previous location.
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The center of the view moves to your indicated location. Because you are still working in the "orthographic" procedure, the view maintains the correct orthogonal relationship with its parent view. 

You can do this as many times as you need to. 

As you will see in a later lesson, there are procedures that you can use to move or align views after they have been created on a drawing.

For this next orthographic drawing view, you need to have its edge placed 75 mm from the edge of its parent view.

You may have noticed that when you chose the Orthographic icon, a Distance option and text field replaced the Scale option on the Add View dialog. 
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	Turn the Distance option on.
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	In the Distance text field, key in 75.
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	For the parent view, select the TOP view.
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	Move the Position cursor completely around the parent view to see where the placement images will appear.


Because you have defined an exact distance, the placement image appears in the one possible location for each orthographic view. 
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	Indicate a location directly to the right of the parent view. 


The left edge of this new orthographic view is placed 75 mm from the right edge of the parent view (and its name appears in the list box).
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But here is something you need to know: If you immediately moved this view, the system would ignore the distance value that you keyed in. 

Right now each drawing view has its view bounds displayed. These boundaries are based on the "model bounds" that the system constructs around the solid. 

But you do not need to have boundaries displayed if you do not want them. 
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	Choose the Visualization Preferences icon [image: image107.png]


(or you can choose Preferences[image: image108.png]


Visualization) to display the Visualization Preferences dialog.
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You want to keep the view names displayed in the model view, but not the boundaries around the views in this drawing.
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	Choose the Names/Borders option.
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The Names/Borders pane is displayed. 
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	Turn the Show View Borders option off, but leave the Show View Names option turned on.
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	OK this change.


All the view bounds disappear from the drawing. 

You will notice, though, that a view boundary will be displayed whenever you select a view for some purpose.

You would like to have these next views display dashed hidden lines.
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	Display the View Display preferences dialog. [image: image116.png]
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	Be sure the Hidden Lines pane is displayed.
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	Set the Font option for hidden lines to Dashed.
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	OK the dialog.


In this next step you can continue using the same distance value.

However, there is an option on the New View dialog that is defaulted to "on" that you should notice as you create this next view. 
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	On the Add View dialog, be sure the Create Centerline option is on.
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This option is available for every type of view shown on this dialog.

	[image: image124.png]



	Add an orthographic view above the TOP view.
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You can see that the dashed lines on this new view show the hidden edges in the part.

If you look real close at the right end of the new orthographic view, you'll see the centerlines on the hole in the tab at that end of the part. 
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	Add another orthographic view to the left of the TOP view.
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Notice that the edge of each view appears 75 mm away from the closest edge of the parent view. 

You don't want your next orthographic view to be limited to this 75 mm distance.
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	Turn the Distance option off.


For each new view the system has followed the preferences that were set up on the View Display dialog. 

Also, the Add View dialog has added the name of each new view (all ORTHO) to its list box. 

[image: image130.png]



	[image: image131.png]



	Close all open part files.


Working with Existing Views

After you have placed views on a drawing you sometimes need to change them or remove them.

In this part of the lesson, you will learn how to:

· display information about a drawing view. 

· remove (delete) a view from the drawing. 

· define the scale of a new view. 

· define the scale of any individual drawing view. 

· change the view display preferences of an existing view. 

· display a drawing in monochrome (black lines on a white background). 
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	Open [image: image133.png]


part file drf_drawing_3.prt 


When this part was closed and saved, drawing SHEET2 was displayed. So it is displayed when you open the part (even though you are not in the Drafting application). 
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	Start the Drafting application. [image: image135.png]





This is where you left off in the last section of this lesson. 
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As you have been adding these views to the drawing, the system has been assigning a number to each name. 

This is to give each view in a model a unique name. 
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	Choose Information[image: image138.png]


Other[image: image139.png]


View.


The View Information dialog displays the name that the system has assigned to each new view on this drawing.
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	Double-click on the name TOP@1 (or select this view from the graphics window), then check the information that is displayed about this view.


The key information about this drawing view includes: 

· the system name of the view (TOP@1). 

· the view type (imported view). 

· its scale (1.0). 

· the XC-YC coordinates of its center location on the drawing. 

· whether or not an anchor point has been defined. 

· the type of boundary around the view (here, "Automatic Rectangle"). 

· all the view display settings you used. 

· and much, much more. 
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	When you are ready to continue, dismiss the Information window.


You'll notice that the system has also placed the name of each view in the graphics window. The system does this so that if you did not have the view names turned on, you would still be able to see what information applied to which view on the drawing. 
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	Use the Refresh icon [image: image145.png]


(or function key F5) to refresh the graphics window.


You'll notice that the system has also placed the name of each view in the graphics window.

In this next step be careful you do not delete the drawing instead of just a view on the drawing. 
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	Choose the Remove View From Drawing icon [image: image147.png]


from the Drawing Layout toolbar (or you can choose Drawing[image: image148.png]


Remove View) to display the Remove Views dialog.


The dialog displays the five view names in the list box (in alphabetical order). 
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	In the graphics window, select the back ORTHO view.
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The border of the view you selected appears (cyan) and its name highlights in the list box. 

If you selected a wrong view, you would choose Reset and begin again. 

Also, you could select more than one view if you needed to. 
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	OK the dialog.


The view is removed from the drawing.

Once a view is added to a drawing, it is dependent only on the model itself, not the view you used to define it. So you can remove any view with this procedure (other than the parent of a section view). 

Just as in the Modeling application, you can immediately undo an action or a series of actions.

Let us say that you had not really wanted to remove the back orthographic view. 
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	Choose the Undo icon [image: image154.png]


in Standard toolbar. 


The view is placed back on the drawing.

Of course in this case it would be easy enough to recreate the view. You just need to be aware that the Undo option is available. 

You can also do this with the undo accelerator, Ctrl+Z or Edit[image: image155.png]


Undo List. 

To finish this drawing, you want to import an isometric view.
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	Use the Add View to Drawing icon [image: image157.png]


to display the Add View dialog again.
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	Be sure that the Import View icon [image: image159.png]


is highlighted.
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	From the list box, choose model view TFR-ISO.
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	Move the placement image into the upper right hand corner of the drawing.


You can see that the boundary of this view might be a little too large for this drawing.
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	In the Scale field, change the value to 0.75.
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	Use the placement image to check the size of the view.


This time you will want the system to supply both the name it gives to the view along with its scale.
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	Turn on both the View Label option and the Scale Label option.
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	Move the boundary image of this view into the upper right hand corner of the drawing, then indicate a good location for it.
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The isometric view appears on the drawing.
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The system used the preferences on the View Display dialog to determine the display of its edges. It used your instructions on the Add View dialog to create the information in the view label and scale label. 
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	Cancel the dialog.


You really don't want to have hidden edges displayed on this view (which is supposed to look like a pictorial view of the part).
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	Display the View Display preferences dialog. [image: image172.png]
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	Select the new isometric view.


The name of the selected view is highlighted on the dialog.
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	Be sure the Hidden Lines pane is displayed.
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	Set the Font option for hidden lines to Invisible.
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	Apply the dialog.
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This provides the image you want.

Smooth edges are those edges whose adjacent faces have the same surface tangent where they meet (that is, where there is no change in slope). 

You can control the appearance of smooth edges either by displaying or not displaying them or by displaying them in a different color. 

You can see how a view may look different if the line that defines smooth edges is not shown.
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	Get in close on the left end of the part in the isometric view.
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	Select the TFR_ISO view.
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	On the View Display dialog, choose the Smooth Edges option.
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The central pane now presents the controls for the display of smooth edges. 
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	Turn the Smooth Edges option off.
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	Apply this change.


The meeting between the curved faces and the front flat face is no longer marked with lines.
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One thing to remember: the Smooth Edges option does require more computing time. So in some situations you may want to turn this option off and accept simpler but quicker images.

You can display any of the edges in a view with a different color as well as a different line font. 

On this isometric view, you would like to have all the smooth edges displayed with a dark red color so you could see them easier.
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	Select the TFR-ISO view.
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	Turn the Smooth Edges option back on.
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	Choose the Color option.
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The small color dialog is displayed.
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	On the Color dialog, choose the Dark Red color (this is color #13).
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The color you chose is displayed on the dialog. 
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	Apply the View Display dialog.


All of the smooth edges are now displayed dark red.
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Instead of going through each preference to see if it set the way you want, you can return them all to their default values, then just change selected preferences.
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	The View Display dialog should still be up.


The preferences are set to the values you used the last time you applied this dialog. 

The dialog is "session dependent". That is, it does not necessarily reflect the settings on the current drawing. 
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	On the View Display dialog, choose the Default option (near the bottom of the dialog.
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All of the preferences are now set to their default values.
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	OK this change.


Whenever you OK a preference dialog, you are telling the system to use all the current preference settings on the dialog for any new views you add.

Sometimes you would rather there be a contrast between the modeling and drafting backgrounds. 

You can, if you want, display drawings with black lines on a white background.
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	Display the Visualization Preferences dialog. [image: image204.png]
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	Choose the Color Settings tab.
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The bottom part of the pane displays the options that let you choose the type of monochrome you want. 
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	Turn on Monochrome Display.


The various Drawing Part Settings options become active. 
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You can use the default settings (but keep the dialog up). 

The "Foreground" color refers to whatever edges are displayed in the various views. 

	[image: image209.png]



	Apply the dialog.


The drawing is displayed with a gray background. All the lines are shown with their true widths.
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Sometimes you would like to see the different line widths on a monochrome drawing, sometimes not.

To turn them off you can do this.
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	Turn off Show[image: image212.png]


Widths.


Now all the line widths are the same weight.
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	OK the dialog.


If you started a new part file, created a solid, then started Drafting to make drawings, you would see that the default is monochrome with a grid. 
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If you want, you can add a grid to a drawing.
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	Choose Preferences[image: image217.png]


Work Plane.


The Work Plane Preferences dialog is displayed with the Drawing Grid pane.
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	Click on the Show Grid icon to turn it on.
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	Choose Apply.


The grid appears on the drawing.
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A grid would allow you to estimate distances. You can also use it to snap locations to the nearest grid point. 

You would use the same icon to turn the grid off. 

You can adjust the spacing of the grid with the various spacing controls on this dialog.
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	Change the XC Spacing to 20 mm.
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	Apply the dialog.


The grid now appears larger.
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	On the Work Plane Preferences dialog, click on the Hide Grid icon.
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	OK the dialog.


The grid disappears.

Before you leave this drawing you can change the background color to white rather than gray.
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	Display the Visualization Preferences dialog. [image: image230.png]
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	Be sure the Color Settings pane is displayed.
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	Choose the Background option.
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	On the small Color dialog, choose the White option.
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The color you chose is displayed on the Visualization Preferences dialog.
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	OK the dialog.


Now the drafting background color is white.
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Of course you could use the complete Color dialog to choose any color you wanted for the background.

The next lesson will show you how to create other types of views for drawings.
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	Close all open part files, then go on to the next lesson.


Lesson 2

Detail and Auxillary Views

A detail view is a view containing a portion of an existing view displayed on the drawing. It is generally enlarged and has added information about this specific area of the part.
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In this part of the lesson, you will learn how to:

· add a detail view with a circular boundary (that is visible or not). 

· change the scale of a detail view. 

· add a detail view with a rectangular boundary (that is not visible). 

If you want a specific drawing displayed when you enter Drafting, you can do so before you choose the application. This can save some display time.
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	Open [image: image241.png]


part file drf_drawing_4.prt.


You open onto a view of the model. (You are in the Gateway application.) 

You need to see how the system will operate when you are in the Modeling application.
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	Start the Modeling application. [image: image243.png]





If you happen to know the name of the drawing you want to go to, you can do it before you start the Drafting application. Since this part file is just like the one you worked with in the first lesson, you know that you would like to go directly to SHEET 3. 

	[image: image244.png]



	Choose Format[image: image245.png]


Layout[image: image246.png]


Open Drawing.


The Open Drawing dialog is displayed. 
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The names of all the drawings in this part file are displayed in the list box. 

In this case you know you want to go directly to drawing SHEET3.
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	Choose SHEET3, then OK the dialog.
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Drawing SHEET3 is displayed.
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Because you were in the Modeling application, the system has automatically moved you into of the Drafting application.
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If you were in Gateway when you used this procedure, you would need to enter the Drafting application after the drawing appeared. 

A TOP view and a front ORTHO view of the part have already been added on this drawing. 
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Your task for this drawing is to add a detail view of the tab at the right end of this part. You want to have a circle around the specific area in the parent view and around the detail view itself.

[image: image253.png]



	[image: image254.png]



	Bring up the Add View dialog. [image: image255.png]
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	Choose the Detail View icon. [image: image258.png]
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	Be sure that the Circular Boundary option is on.
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	Be sure that both the View Label and the Scale Label options are on.
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For this procedure, three creation steps are required: 

1. Select the parent view. 

2. Define the view boundary. 

3. Place the view. 
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Unlike some other view creation procedures, you will define the center of the detail view at the same time as you select the parent view. 

Also, a point method option has been added for this procedure. 
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Its default setting is Inferred Point. 

You would use this option to maintain the relationship between the point you select on the model and the circular boundary around that point. 

In this case, you want the circular boundary to remain centered on the tab at the right end of the part as you define its size.
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	Click on the current point method option (Inferred Point) to see the type of points you can use. 
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	Check out the names of these options, then click MB1 away from the menu to dismiss it. 


The arrow symbol at the bottom of the menu would bring up the Point Constructor dialog. 
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	Leave the point method option set to Inferred Point. [image: image269.png]





You want to make the top view the parent view. And you want the center of this detail view to be between the two tabs.

One way to do this is to select an endpoint that is at a good location.

You should be able to use the Inferred Point method for these tasks.
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	Zoom in closer to the right end of the TOP view.
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	Select the end point of this hidden edge.
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You get a rubber band image of the circular boundary of the detail view.
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	Indicate a location that will cause the circular boundary to include the tabs.
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You immediately get a rubber band image of the boundary of the detail view.
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As soon as you have the detail view, you can choose a scale for it. 

For this drawing you want this detail view to be four times as large as the original.
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	Set the Scale value to 4.
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	Move the cursor around some more.


Now the boundary image on the Position cursor is four times the size as the boundary image on the part. 

The system uses the view display properties of the parent view to define the view display properties of a detail view. So in this detail view, hidden lines will be displayed as dashed. 

Because there is no orthographic relationship between a detail view and its parent, you can place a detail view anywhere on the drawing. 
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	Indicate a location for this detail view about half way between the part and the upper right hand corner.
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Notice that the view label includes a name (DETAIL A) and the scale value.

What if you decided you needed to include all of the slot as well as the tab in this detail view?

You would use this procedure. 
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	Choose the Define View Boundary icon [image: image282.png]


from the Drawing Layout toolbar to display the Define View Boundary dialog (or you can choose Drawing[image: image283.png]


Define View Boundary).
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	Select the circular detail view.


You will notice that the type of boundary created around this view is called a "break line/detail" boundary. (You will work with this type of boundary in a later lesson.) 

You will also notice that the position you indicated on the drawing has become the "anchor point" for this detail view. 
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	Select the detail circle around the tab on the parent view. Drag it larger until it includes the left end of the slot, then indicate that location to establish the new boundary.
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In a later lesson you will learn how you can move existing views.

Perhaps you feel that the size of this detail is now too large for you purposes.

You can change its size with this procedure. 
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	Choose the Edit View icon [image: image290.png]


from the Drawing Layout toolbar to display the Edit View dialog (or you can choose Drawing[image: image291.png]


Edit View).


The Edit View dialog is displayed. 
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The dialog lists the names of the three views in this drawing (in alphabetical order). 
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	Select the detail view (either from the graphics window for from the dialog).


Its current scale value appears in the Scale field. 
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	In the Scale field, key in 2.
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	OK this change.


The detail view shrinks to half its former size.
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Right now the name of the detail view is placed within the boundary on the parent view. 
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This style is called "embedded". 

You want to use a different style of label on this drawing.

	[image: image300.png]



	Display the Define View Boundary [image: image301.png]


dialog.
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	Select the detail view (either from the dialog or in the graphics window).
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	Display the drop-down menu for the Label on Parent View dialog. 
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Use the cursor to display the name of each option. 
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	Set the Label on Parent View option to Note.


The label now appears outside the boundary.
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This type of label is called "note" because you could move it anywhere on the drawing (a procedure that you'll learn in the Creating Notes lesson).

The user default assumes you will want a circle to appear on the parent view to help the reader locate the area of the detail. But you can remove the circle around a detail view at any time. 
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	Display the Define View Boundary [image: image308.png]


dialog again.
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	Select the circular detail view.
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	On the Define View Boundary dialog, set the Label on Parent View to None.
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The circle immediately disappears from the parent view.

Since the change has already been made, you only need to cancel the dialog. 
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	Cancel the dialog.


This change wouldn't affect the next detail view you created. Because of the default settings, it would include a circle on the parent view.

How do you redisplay the boundary on the parent view?
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	Display the Define View Boundary [image: image314.png]


dialog again.
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	Select the circular detail view again.


In this case you would like to see just an indication of a boundary with no name.
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	On the Define View Boundary dialog, set the Label on Parent View to Boundary.
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The circle reappears on the parent view.
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	Cancel the dialog.


On this drawing you also want a detail view of the front view of the tab so that you can dimension the tab and counter bored hole more clearly.
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For this detail view, you can use a rectangular boundary.

Detail views with rectangular boundaries do not display the boundary. 

The procedure is similar to the one you just used to create the circular boundary. 
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	Display the Add View dialog. [image: image321.png]
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	Choose the Detail View icon. [image: image324.png]
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	Turn the Circular Boundary option off.
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	Be sure the View Label and the Scale Label options are both on.


Because you will not need to select a specific point in this procedure, the Point Construction option grays out. 

The Select Parent View icon is active. 
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	Select the front ORTHO view.


The Define viewbound creation step icon becomes active. 
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	Zoom [image: image332.png]


in a little closer to the right end of the orthographic view.
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	Click and drag a rectangular boundary around the tab portion of this ORTHO view.
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As soon as you let go of MB1, the Place View step creation icon becomes active. 

[image: image335.png]



An image of the boundary you drew is centered on the cross hairs. 

However, no boundary appears on the orthographic view. 
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	Move the cursor away from the view.
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An image of the boundary of the new detail view follows your cursor to help you place it.
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	Fit [image: image339.png]


the view.


You would like to have this detail be four times larger than its parent.
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	Change the scale value to 4.


	[image: image341.png]



	Place this detail in the lower right hand area of the drawing opposite the front ORTHO view.
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If you needed to, you could use the Move option to immediately move this view. 

Only the part of the model that you included within your drag rectangle is displayed. 

Remember, to change the scale of any view, you use the Edit View dialog.
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	Close the part file.

	Adding Auxiliary Views


Sometimes you have a part that has an inclined surface that will not appear in its true size and shape in a normal orthographic view, you will need to create an auxiliary view.
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In this part of the lesson, you will learn how to create an auxiliary view by selecting a "hinge line" that will project the correct orientation and angle of the view.
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	Open [image: image346.png]


part file drf_drawing_5.prt. 
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This part has a base with a plate angled upward from it.
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	Rotate [image: image349.png]%]



the part around to get an idea of its shape. 
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	Start the Drafting application. [image: image351.png]





You open onto drawing SH1, a D size drawing.

This is the only drawing in this part file. 

Three views have been added to the drawing: 

· a top view (which is a user defined view named TOP-BASE). 

· a front orthographic view made from the top view. 

· and a right orthographic view made from the front view.

Right now the views on the drawing are displayed in the system render colors (the ones you've seen on the larger Color dialog).

But there is a brighter version of these colors that you might like to use.
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	Choose the Use System Wireframe Color Palette icon [image: image353.png]


on the Visualization toolbar.


The images on the drawing are instantly displayed in brighter version of the green color.
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You will find this same icon on the Visualization Preferences dialog.

Dashed lines are used on drawings to signify hidden lines. You may want to use solid colored lines instead to show hidden lines if you think that people are going to look at a computer image of these drawings. 

For this exercise, you can display the hidden lines on each view on this drawing in a dark green color.
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	Bring up the View Display dialog. [image: image357.png]
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	Be sure the Hidden Lines pane is displayed on the dialog.
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	Select each view (either from the graphics window or from the dialog).


The names of the views are highlighted on the dialog. 
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	Choose the Color option on the dialog.
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	Use the small Color dialog to change to this olive color.
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The Color option on the Hidden Lines pane confirms your selection.
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	Change the line Font option to Solid.
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	OK the View Display dialog.


Now it is easier to see the hidden lines in the graphics window.

In this drawing you would like to include an auxiliary view of the inclined face that is on the right side of this part to show its true shape and the true angle of the upright portion of the model.
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	Bring up the Add View dialog. [image: image369.png]
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	Choose the Auxiliary View icon. [image: image371.png]





You won't want a view label or scale label on this auxiliary view.
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	Be sure that the View Label and Scale Label options are off.
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This procedure calls for three creation steps. 

1. Select the parent view. 

2. Define the hinge line. 

3. Place the view. 
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The list of all drawing views is displayed in the list box. 
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As soon as you choose the Auxiliary icon, the vector method options become active on the dialog. The default option is Inferred Vector 
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	Click on the current vector method (Inferred Vector) to display the various options. 
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	Run the cursor over these options to reveal their names. 


This option allows you to define vectors which are associative to existing model geometry (sometimes called "smart vectors"). If the model geometry changes, the associated vectors will automatically update in accordance with the change. 
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	Leave the Vector Construction option set to Inferred Vector. 
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The selection step is still set to Select Parent View. 
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	Be sure the Distance option is off.
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	For the parent view, select the TOP-BASE (top) view.


The Define Hinge Line creation step icon becomes active. 
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To project this auxiliary view correctly, you need to define the "hinge line" or "folding line" that the system can use as a reference to rotate the auxiliary view into the proper orthographic relationship. 

In the figure below the dashed red line shows the orientation of the hinge line that you will want to use. 
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You can use any view to define the hinge line, but it is the parent view that determines the orientation of the hinge line. 

To define the vector of the hinge line for the auxiliary view on this drawing, you will want to select an edge.
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	Set the Vector Construction option to Edge/Curve Vector. [image: image387.png]
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	For the hinge line, select this angled edge of the model.
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A vector arrow appears at the center of the parent view along with a dashed line that shows the orientation of the hinge line. 

You also get a placement image of the auxiliary view that remains perpendicular to the hinge line. 

[image: image390.png]TOP-BAJESE.





The Place View creation step icon becomes active. 
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Also, the Reverse Vector option has become active (and the Vector option has grayed out). 
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	Be sure the vector arrow points to the right towards the auxiliary view you want to create. (If you need to, use the Reverse Vector default action option reverse its direction).
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	Fit [image: image396.png]


the view.
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	Use the placement image to find a good location for this auxiliary view, then indicate that location with MB1.
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If you needed to, you could use the Move option to immediately move this auxiliary view closer or further from its parent. 

Its system name (AUXIL) appears in the list box. 

When you are using the distance option with auxiliary views, the distance will be measured between view centers. 

The auxiliary view is correctly aligned and projected perpendicular to the angled edge of the parent view (the one you selected for the hinge line)

	[image: image399.png]



	Close the part file.

	Setting Up User Defined Views


Sometimes the model you need to make a drawing of may not be oriented in space such that you can use a standard model view.
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In that case you can reorient the model view (and save it under a unique name) so that it will be in an appropriate orientation for your drawing.
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In this part of the lesson, you will learn how to:

· modify the parameters of an existing drawing. 

· display the model view yet remain in the Drafting application. 

· reorient a model view into the orientation you will need for your drawing (and save it). place a user defined view on a drawing.
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	Open [image: image403.png]


part file drf_drawing_6.prt. 


This is the part you were just working with, but in this part file it is canted at an odd angle to the absolute coordinate system.
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If you checked, you would find that the WCS is in its absolute CSYS location in this TOP view orientation. But of course the edges of this part are not aligned with it. 
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Remember, too, that this part was modeled in inches.

If you were to create a TOP view on a drawing, you would get this:
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In order to get a correct TOP view on a drawing you will need to reorient the part then create a user defined view that you can use for drawings.
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	Use the MB3 pop-up menu to Orient this view as a TOP view.
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	Change the view to Gray Thin Hidden Edges. [image: image409.png]





Rather than having you create a new drawing for this exercise, you can modify the existing drawing.
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	Start the Drafting application. [image: image411.png]





You open onto drawing SH1. There are no views on this drawing yet. 
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	Choose the Edit Drawing icon [image: image413.png]


on the Drawing Layout toolbar (or you could choose Drawing[image: image414.png]


Edit) 


The Edit Current Drawing dialog is displayed. 
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You can see that it contains the same information as the New Drawing dialog, so you could also use it to quickly analyze the parameters of a drawing. 

Since this is an inch part, you can leave the units set to Inch. The part will fit on a C size drawing.
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	Change this drawing to a C size drawing.
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	OK the dialog.


When there are no drawing views on a drawing, you can change to any size without a problem. 

If you have some drawing views on a drawing and try to change to a smaller size, the system may not be able to accommodate the change. If this happens, you will get a warning message. 

Then, in order to reduce the drawing size, you would have to move some of the drawing views downward and to the left and try again. (The system works from the origin of the drawing which is at the lower left hand corner of the format.)

In order to make drawing views of this part that can be dimensioned correctly, you will need to create a user defined view that has the model rotated into the correct orientation for your work.

You could go into the Modeling application to do this task. But you can also make certain changes to model views while you remain in the Drafting application. 
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	Choose the Display Drawing icon [image: image420.png]


on the Drawing Layout toolbar (or choose Drawing[image: image421.png]


Display Drawing).


The system displays the current work view, in this case, the TFR-TRI view (which has been reoriented). 

One thing you will notice, however, is that you may not have all of the icons displayed in the Drafting application that you might need in another application. But you can always use the pull-down menus.

In order to create useful orthographic views of this model, you will first need to orient the part so that its top face lies flat on the graphics window to create a correctly oriented top view.
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One way to do this would be to reorient the WCS to the top edges of the base of this part then reorient the view to the current orientation of the WCS. In this case, however, you would rather just reorient the view. 

First, you can make it easier to select the correct edges. 

	[image: image423.png]



	Use the MB3 pop-up menu to change the display to Invisible Hidden Edges.


	[image: image424.png]



	Choose View[image: image425.png]


Orient.


The CSYS Constructor dialog is displayed. 
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You can use two edges on the top of the part to define the orientation of the part in the graphics window.

	[image: image427.png]



	Choose the X-Axis, Y-Axis icon. [image: image428.png]





	[image: image429.png]



	For the X axis, select the top front edge at its right end.


[image: image430.png]



A direction arrow appears at the end of the edge you chose. 
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	For the Y axis, select the top left edge at its back end.
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Again, a direction arrow appears at the end of the edge you chose. 
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	OK the dialog.


The view is reoriented.

[image: image434.png]



Your next step is to save this model view so you can import it onto to the drawing.

	[image: image435.png]



	Choose View[image: image436.png]


Operation[image: image437.png]


Save As.


The Save Work View dialog is displayed. 

[image: image438.png]



When you chose Save As, did you notice that there is an icon available for this operation? 

[image: image439.png]



The name you use for a special view should give you a clue to what it is to be used for (so you can spot it quickly later in a list). Also, it must be unique. 

If you do not give it a unique name, the system will add a modifier to make it unique. 

	[image: image440.png]



	In the Name field, highlight all of the current characters, then key in top-base (you can use lower case but no spaces).


[image: image441.png]
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	OK the dialog.


Your user defined name appears at the bottom of the graphics window. 

[image: image443.png]TOP-BASE WORK




You are ready to return to the drawing display.

	[image: image444.png]



	Choose the Display Drawing icon [image: image445.png]


again on the Drawing Layout toolbar (or you could choose Drawing[image: image446.png]


Display Drawing).


Drawing SH1 is displayed again (and the icon now appears to be pressed down). [image: image447.png]
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	Display the Add View dialog. [image: image449.png]





	[image: image450.png]



	Be sure the Import View icon [image: image451.png]


is highlighted.
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	In the list box, choose the name of your user defined view, TOP-BASE.

[image: image453.png]





	[image: image454.png]



	Place this view in the upper left portion of the drawing area.

[image: image455.png]




	[image: image456.png]



	Close the part file.


Lesson 3

Dimensions

	Creating Linear Dimensions


In this lesson, you will see how to create and edit linear dimensions.
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You will learn that:

· You can let the system infer what type of dimension you want from what object you select. 

· You can create horizontal and vertical dimensions. 

· You can create a set of chain dimensions or set of baseline dimensions. 

· You can create parallel and perpendicular dimensions.

	[image: image458.png]



	Open [image: image459.png]


part file drf_dim_bar_1.prt from the drf subdirectory.
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	Choose the Inferred Dimension icon [image: image462.png]


from the Dimension toolbar to display the Inferred dialog (or you can choose Insert[image: image463.png]


Dimension[image: image464.png]


Inferred).


[image: image465.png]



The icons and options on this dialog will give you complete control over the dimensions you create. 

	[image: image466.png]



	Run the cursor over several edges of the part and observe the prehighlighting along with the display of control points. 
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If you select a line (straight edge), the system will give you the appropriate horizontal, vertical, or perpendicular dimension. 

As soon as you select the edge and move the graphics cursor around, a white placement image will appear and the status line will give you the name of the particular dimension that the system is inferring. 

You would like to dimension the horizontal size of the bar.
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	Make sure the Inferred Dimension dialog is still displayed.
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	Select the top horizontal edge in the ORTHO view.  
 — Indicate a location directly above the bar for the origin of the dimension text.


You would like to dimension the distance between these two counter bored holes at the left end of the bar.
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	Zoom [image: image473.png]


in closer then move the crosshairs over the outside circular edge of any counter bored hole. 


You get a small cross-like symbol that shows you the center point of the arc. 
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	Select the center point of the larger circle on each counter bored hole, then indicate a location for a horizontal dimension below the part.

[image: image476.png]





You want to dimension the height of the bar.

[image: image477.png]
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	Pan [image: image479.png]


over to the right edge of the bar in the front view.
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	Select the vertical edge, then place the dimension on the right end of the bar.


You want to dimension the distance between the right end of the bar and the counter bored hole.
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	Select the right vertical edge, then select the center point of the counter bored hole.


And, you want to dimension the diameter of one of the simple holes on the bar.
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	Pan back to the left end of the bar.
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	Select the edge of the left most hole to create an inferred diameter dimension, then indicate a good location for the dimension value.
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	Cancel the dimension dialog.
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	Close the part file.
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	Open [image: image489.png]


part file drf_dim_pla.prt.


This part is a plate (block) with two ball end slots in its top face. Its back right corner is chamfered, and some of the corners have blends.
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The part was modeled in inches.
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	Start the Drafting application. [image: image492.png]





This is a B size drawing of the plate. It has a TOP view and a rotated isometric (user defined) view. The size of the plate is 5 x 5 inches.
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	Display the Inferred Dimension dialog. [image: image494.png]





[image: image495.png]
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Select the angled edge to create a parallel dimension of the length of the edge between the two arcs (blends). You may need to move the mouse around until the system gives you the type of dimension you want.
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	Use the same angled edge to create a horizontal then a vertical dimension (don't worry about placement).
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	Infer a radius dimension and a diameter dimension on these arcs.
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	Close all open part files.


Horizontal and Vertical Dimensions

In Unigraphics NX, dimensions are associated with the objects you select. Then, if the size of the object is changed, the dimension will update to maintain the correct value.

In this part of the lesson, you will learn how to create horizontal and vertical linear dimensions.
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You will also learn how to:

· select the objects (control points and edges) that will report the value you want to show. 

· move an existing dimension. 

· delete a dimension. 

· set or change the number of decimal places (precision) in a dimension. 

· place a dimension with the text and arrow locations configured automatically or configured by yourself manually. 

· align the arrowheads of a series of dimensions. 

· control the display of the arrowheads and extension lines. 

· recognize an out-of-date drawing. 

You can begin by creating some horizontal and vertical linear dimensions using the same part you used for the previous exercise.
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	Open [image: image505.png]


part file drf_dim_bar_1.prt.

[image: image506.png]7

Ve






The bar itself is a block solid on layer 1 (the current work layer). There are simple holes and counter bored holes applied in a rectangular array across it.
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	Start the Drafting application. [image: image508.png]





You open onto drawing SH1 (A1 size).

As you saw earlier, you can reset the first icon on the Dimension toolbar to any one of many different types of dimensions.
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	Choose the drop-down arrow next to the current icon, then choose the Horizontal icon.


[image: image510.png]



The Horizontal icon is now displayed as the first icon on the Dimension toolbar. 

[image: image511.png]



Also, the Horizontal dialog is displayed. 

[image: image512.png]



Horizontal dimensions are measured parallel to the drawing's X axis, vertical dimensions to the Y axis.

You can begin by dimensioning the horizontal length of the bar.
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To create this horizontal dimension, you want to be able to select the end point of an edge.

The reason you generally select the control points at the ends of edges that are parallel with the extension lines is to be sure you get an accurate measure of the true length of a part. 

For example, if you selected the end points at each end of the horizontal edge and there were blends on these edges, you get a "short" measure or a notch might be added that breaks the edge into two parts. 

[image: image514.png]



So in cases like these, you would want to create a horizontal dimension between the upper ends of the two vertical edges at the ends of the part 

	[image: image515.png]



	Click on the drop-down arrow to display the options that you can use to define what type of point you can select. 
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To be absolutely sure you will select an end point, you could choose the Control Point option. 

In this case you would rather let the system infer the type of point you want to select.
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	Leave the Point Position option set to Infer Point. [image: image518.png]





The system is waiting for you to make your first selection. 
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	[image: image520.png]



	In front ORTHO view of the bar, select the end point at the top end of this left vertical edge. (You may need to use the tooltip to select the vertical line.)
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An asterisk marks the control point you selected. The system anticipates that you want the total length of this top edge and gives you a horizontal dimension. 

Now that you have selected the first point, the system is waiting for your second selection. 
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If you make a mistake in picking a point, you can select the first or second selection step icon, then select the correct point. 
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	Select the end point of the vertical edge at the other end of this part.
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As soon as you selected the first point, a white "placement image" (also called a "rubber band image") appeared. 
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The placement image will follow your cursor movements to show you how the final dimension will look. 

	[image: image526.png]



	Move the cursor up and down to adjust the placement image to a good placement above the part, then click MB1 to indicate that location.
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Because this dimension is associated with control points on the part, it will always report the correct dimension even if the length of the part is changed. 

However, if one of the control points you used to create this drawing gets deleted from the model, the dimension will change color to show that it is lacking associativity. (This would be called a "retained dimension".) 

If you don't expect the length of an edge to be changed, you can use it to create a linear dimension.
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	Select the bottom edge of the part in the front ORTHO view (but avoid the midpoint).
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	Indicate a good location below the part.
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You can use the Undo icon or the pull-down menu to undo a series of actions. 

	[image: image532.png]



	Choose Edit[image: image533.png]


Undo List.


You get a list of the preceding actions you can undo (in this case, just a few). 

If you select any operation from this list, the part will be rolled back to its state before that operation was performed. 

If you choose the Undo icon several times, you will "back up" through the actions you have performed. This may also undo preferences as well as dimensions. So sometimes you may want to delete dimensions (with Edit[image: image534.png]


Delete) rather than undoing them. 

You can also use Undo on the pop-up menu. This rolls the part back one rollback mark (which is usually one operation but not always). 
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	Dismiss the pull down menu. 
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	Choose the Undo icon [image: image537.png]


to undo your last action (the dimension below the part).


You could select the Undo icon several times to undo a series of actions.

If you don't like the placement of a dimension, you can easily move it.

	[image: image538.png]



	Move your cursor over the origin of the dimension you just created until it highlights and you get a little arrow symbol.
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	Press (and hold) MB1 as you move the cursor up and down. When you are satisfied with the new position, let go of the mouse button.


Did you notice that as you were moving the dimension, there were four direction arrows on the cursor? Also, you saw both the placement image and an image of the original origin.
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This next linear dimension must report the horizontal distance between the countersunk holes at either end of the part.
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If you wanted to be sure that you would select the arc center control point of the holes, you would use the Arc Center point position. 

[image: image543.png]
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	See if you can select the arc center control points with the Point Position option set to Infer Point.


[image: image545.png]
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	Use the cursor to prehighlight the outside arc of the left most countersunk hole, then—when the white point symbol appears—press MB1. (You may need to use the tooltip to select the correct circle.)
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	Select the arc center control point on the hole at the other end of the bar.
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	Indicate a good location for this dimension below the bar.

[image: image551.png]O 0@ 0@ 0@ Do 0§

380.0






Next you can dimension the vertical distance between the upper and lower end points of the bar.
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	Zoom [image: image554.png]


in on the right end of the bar that you have been dimensioning.
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	Use the drop-down menu on the Dimension toolbar to choose the Vertical icon.
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	Use the control points at the end of the two horizontal edges to dimension the right end of the bar.

[image: image558.png]





The dimension value fills up the space between the dimension arrows. 

	[image: image559.png]



	Pan [image: image560.png]


up to the right end of the part in the TOP view.
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	Create a Vertical dimension of the bar in this view.
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	[image: image563.png]



	Pan downward to the right side ORTHO view.
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	Change back to the Horizontal icon [image: image565.png]


on the Dimension toolbar.
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	Dimension the width of the part in this right side ORTHO view.  
 — Move the cursor back and forth horizontally, then indicate a location to the right of the bar.
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Because the text size is too big to fit within the extension lines, the system will only allow you to place the dimension on one side or the other of its extension lines. 

	[image: image568.png]



	Fit [image: image569.png]


the view.


This method, where you choose the icon then the object(s) you want to delete is called the "action-object" method. 
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	Choose the Delete icon [image: image571.png]


from the Standard toolbar (or you can choose Edit[image: image572.png]


Delete).


The Class Selection dialog is displayed. 

You can select one or several objects from the graphics window or use the Class Selection dialog to define a class of objects to select. 

	[image: image573.png]



	Select the 380 mm horizontal dimension below the FRONT view of the bar.
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You could continue selecting objects to delete. 

	[image: image575.png]



	Use MB2 to OK the Class Selection dialog.


The dimension is deleted from the drawing.

If you selected the dimension then chose the Delete icon, you would be using the object-action method.

You can control the number of decimal places (precision) displayed for dimension values.

For example, you might want a dimension that displays a precision of two decimal points.
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	The Horizontal dialog should still be up. (If it isn't, just choose the Horizontal icon on the Dimension toolbar again.)


[image: image577.png]



There are two precision options on these dimension dialogs. You use the one on the right to set the precision for the nominal dimension. The other option is used to set the precision for a tolerance value. 
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The default Nominal setting for inches units is three places. Because this is a metric part, the units were set to one place on then the part was saved. 
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	Click on the drop-down arrow of the Nominal Precision option to reveal the precision options that are available. 
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You get seven precision settings you can choose from. The top option is "no decimal places". 
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	Set the precision to Nominal - Two Decimal Places. 
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	Create a horizontal dimension right above the other dimension (by selecting the end points at the upper ends of the two vertical edges or just the top edge).
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This dimension reports the length with a precision of two decimal places. 

	[image: image585.png]



	Use Undo [image: image586.png]


to delete the dimension you just created.


You can change the precision on any existing dimension. For example, you might want to have no decimal places on the vertical dimension at the right end of the part in the TOP view.
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	Be sure the Horizontal dialog is still up.
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	Choose this vertical dimension.

[image: image590.png]





Because you have one of the dimension dialogs up, the system gives you the dialog that was used to create this dimension, the Vertical dialog. All the current parameters of this dimension appear on the dialog. 

[image: image591.png]
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	Set the precision to Nominal - No Decimal Places. 


[image: image593.png]
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	Watch the highlighted vertical dimension as you choose Apply.


The dimension now reports the vertical distance with a precision of no decimal places.

Here is what you would do if you needed to have all the dimensions on this drawing report a precision of no decimal places. 

· You would select every dimension on this drawing. 

· Then you would change the Nominal precision option to Nominal - No Decimal Places. 

· Then you would Apply the change.

For these next series of dimensions, you can go to the next drawing in this part file.

	[image: image595.png]



	Be sure you are still working in part file drf_dim_bar_1.prt.
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	Open drawing SH2. [image: image597.png]"




· Choose the Open Drawing icon (or you can choose Drawing[image: image598.png]


Open). 

· Double-click on drawing name, SH2 in the Open Drawing dialog. 
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This drawing is just like the first—three views of the bar. 
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	Display the Horizontal dialog. [image: image601.png]





Up to now the system has been using the default placement option, Automatic Placement.
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You can, however, change to an option that will let you place the origins (text and arrows) of dimension manually. 
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To dimension the length of the bar in the front ORTHO view, you will need to place the dimension value towards the right end of the bar with the arrows placed inside the extension lines.
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You will also need to use one place precision.
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	Set the precision to Nominal - One Decimal Place. 
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	Set the Placement option to Manual Placement - Arrows In.
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	Create a horizontal linear dimension above the front view of the bar. Deliberately place its origin towards the right of the part.
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The next task requires you to line up dimensions. You will find this type of work easier if you used the full screen cursor.

	[image: image611.png]



	Change the graphics window cursor to its full screen version.

· Choose Preferences[image: image612.png]


Selection. 

· On the Selection Preferences dialog, turn the Crosshairs option on. 

· OK the dialog. 
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Up to now you have been letting the system decide which side of the dimension arrows the leader will be placed on because you were using automatic placement. 

However, when you choose one of the manual placement options, the system activates the Leader From option so that you can have a choice of which side of the dimension you want the leader to be on. 

[image: image614.png]



The next dimension you are going to create will need its leader coming from its left side.
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	[image: image616.png]



	Use the drop-down arrow on the current Leader From option to display the options you can use. 


You get two leader placement options, leader on the left or on the right. 
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	Set the Leader From option to From Left. [image: image619.png]





If, you are creating a series of dimensions along the edge of a part, you can have the system align them exactly for you as you create them.
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For this series of dimensions you won't want to use any decimal places.
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	Set the precision to Nominal - No Decimal Places.


[image: image622.png]



You will also want the system to center the arrows between their extension lines.
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	Set the placement to Automatic Placement.
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Did you notice that the Leader From option is now grayed out? 
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	Create this horizontal dimension from the control point on the right vertical edge to the center point of the hole.
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· Choose the Horizontal icon [image: image627.png]


on the Dimension toolbar. 

· Select the lower end point of the right vertical edge of the bar. 

· Select the outside edge (arc) of the counter bored hole nearest the right end of the bar. 

· Indicate a good location for the origin of this dimension below the bar.


You want the next horizontal dimension to exactly line up with the first dimension.
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	Be sure the Horizontal dialog is up.


There are several ways to do this. One way is to use the Origin Tool dialog as you create the dimension. 

You want to be sure you will be selecting the arc centers of the counter bored holes. 
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	Set the Point Position option to Arc Center.
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	Select the outside edge of the right most counter bored hole.


	[image: image633.png]



	Select the outside edge of the next counter bored hole to the left.
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	Choose the Origin icon [image: image635.png]


at the top of the dialog BEFORE you place the dimension.


(The blue line around that icon tells you that you can use MB2 to choose it.) 

The Origin Tool dialog is displayed. 
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	On the Origin Tool dialog, choose the Align With Arrows option.
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	For the alignment annotation, select the arrow line on the dimension you want to align with.
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	[image: image641.png]



	Indicate a location for this new dimension. (Just indicate near where the system will place the origin.)


The Origin Tools dialog disappears. 

The new horizontal dimension appears. It is aligned with the dimension you selected.
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You could continue using this method to line up dimensions all the way across the bar.

If you were sending this drawing to a pen plotter, you wouldn't want the pen drawing two extension lines to the hole on the right.

The way you control this is to use one of the extension line options on the dialog. 
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	Be sure the Horizontal dialog is up.


[image: image645.png]



	[image: image646.png]



	Select the 90 mm dimension.


Remember, you worked from left to right when you created this dimension. So the second extension line is really on the left side of this dimension.
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	Turn the right Extension Line option off.
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	Apply the dialog.
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	Check which extension line has been turned off by using the cursor to prehighlight each dimension.
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The left extension line on the 90 mm dimension has been turned off (so it wouldn't plot). 

You would use the same technique if you had overlapping arrowheads. 
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	You are still working in part file drf_dim_bar_1.prt.
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	Open drawing SH4. [image: image654.png]"
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You can see that the person who created the horizontal dimensions on this drawing wasn't too careful about alignment. But you can quickly align them. 

You can start by aligning this 76 mm dimension with the 90 mm dimension.
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	Choose the Edit Origin icon [image: image658.png]


annotation on the Drafting Annotation toolbar to display the Origin Tool dialog (or choose Edit[image: image659.png]


Origin).
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	Select the 76 mm dimension that is to the left of the 90 mm dimension.


You need to define the type of alignment you want to use. 
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	Choose the Align With Arrows icon. [image: image663.png]ﬂ
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	For the annotation to align with, select the 90 mm dimension.
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	Apply the dialog (to keep the Origin Tool dialog up).


The two dimensions are now aligned.

That's fine for two dimensions. But you would rather have them ALL aligned.
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You must begin this procedure by choosing the alignment method before you select the dimensions. 
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	Be sure the Origin Tool dialog is displayed.
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	Be sure the Align With Arrows icon is on.
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	Turn the Align Multiple option on.
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	Select the remaining four dimensions that are still unaligned.


You need to apply the dialog to tell the system you are through selecting objects. 
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	Apply the dialog (use MB2).
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	For the alignment annotation, select the 90 mm dimension.
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	OK the dialog.


If the model you have been creating drawings for is changed, how will that affect the views on the drawing?

You can see a demonstration by changing the length of the bar.
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	Start the Modeling application. [image: image678.png]
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	Choose Tools[image: image680.png]


Expression to display the Expressions dialog.


There is an expression that defines the number of holes in the bar and, related to this, the overall length of the mounting bar. 
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	Select expression N=6 from the list.
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	In the edit frame, change the value of this expression to N=4.

[image: image684.png]



· In the edit window, place the edit cursor to the right of the "6", then Backspace it out. 

· Key in 4, then press Enter. 
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	Check the list box to be sure the change has been made correctly, the OK the dialog.
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The bar shortens in order to accommodate fewer holes.
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	Start the Drafting application. [image: image689.png]





The length of the bar has changed and some of the dimensions are now displayed in a brown color. 

The brown dimensions indicate that these dimensions have lost their control points so are no longer associated with the part.
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The other thing to notice is the "out-of-date" message at the bottom of the graphics window.
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The "unassociated" (brown) dimensions could be deleted or could be re-associated with different geometry. 

The instructions for this type of display are contained on the Drafting Preferences dialog. 
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You'll see them whenever Retain Annotations is turned on. Also, you could change the color if you wanted. 

In another lesson you will learn more about out of date drawings.

	Chain and Baseline Dimensions


A chain dimension is a set of dimension where each dimension shares its ending point with the adjacent dimension.
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A baseline dimension is a set of dimensions in which all dimensions share a common baseline.

[image: image694.png]



In this section of the lesson you will:

· create a set of chain dimensions 

· delete one dimension from a chain of dimensions 

· add a dimension to an existing chain of dimensions 

· change the precision of one dimension in a set of dimensions 

· move a set of dimensions 

· change the offset between a set of chain dimensions 

· create a set of baseline dimensions 

For this exercise you can work with a spindle.
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	Open [image: image696.png]


part file drf_dim_spindle.prt.


This part was modeled in millimeters.
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	Start the Drafting application. [image: image699.png]





You open onto drawing SH1 which is an A3 size drawing. It has just one view, a TOP view of the part.

[image: image700.png]



You want to dimension the lengths of the segments of the spindle. You would like all of the dimensions to be on the same horizontal line.
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	Choose Horizontal Chain icon [image: image703.png]


from the Dimension toolbar (or you can choose Insert[image: image704.png]


Dimension[image: image705.png]


Horizontal Chain) to display the Horizontal Chain dialog.


The Horizontal Chain dialog is displayed. 

[image: image706.png]



This dialog is just like all the other dimension dialogs you've seen, except for an Offset field. Notice that the chain offset is zero. This means that all of the dimensions will appear along the same horizontal line. 
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You want each dimension to be centered between its extension lines.
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	Be sure the Placement option is set to Automatic Placement and that all the extension line and arrow icons are turned on.
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	Select each vertical edge (actually, each arc center) going from left to right. (The placement image will appear after your third selection.)
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	Use the placement image to place this chain of dimensions above the part at a good location.
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Actually, you find that you DO need to include this last dimension in the chain. So you'll need to add it back into the chain.
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You must be sure you select the entire set of dimensions.
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	Place the cursor over any dimension in this chain of dimensions.
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	When the three dots appear, press MB1, then select the number that prehighlights the entire set of dimensions.
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	Select the right most vertical edge of the part.


The dimension appears, but it is not yet a part of the set of dimensions.
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	Apply this change to establish this dimension as part of the set of dimensions.


After you establish a chain dimension, you may need to move the entire set of dimensions to a different location.

But you have to be careful, because you can only move the first dimension that was created.
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	Move the cursor over the first dimension that was created (in this case, the left most dimension). After it prehighlights, press and hold MB1 
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	Move the placement image to a different location, then release MB1.
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The entire set adjusts to the dimension you moved.

Because of the stepped nature of this part, you decide that you would rather have the dimensions in this chain be staggered downward.
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If you were creating a new chain of dimension, you could use the dialog to define the amount of offset.

Since you want to change existing dimensions, however, you will need to use the Annotation Preferences dialog.
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	Display the Annotation Preferences [image: image726.png]


dialog.
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	Choose the Dimensions tab to display the Dimensions pane.
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	Move [image: image731.png]


the view in the graphics window so that you will be able to select all of the dimensions.
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	Trap all of the dimensions in this chain with a select rectangle.
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You want this set of dimensions to be offset downward by a distance of 10 mm between each dimension.

Also, they will be offset in order from the first dimension created.
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	In the Chain Offset field, key in -10.
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	OK this change.
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Creating Base-line Dimensions

On this type of part you may also need to dimension the vertical distances of the surfaces measured from the centerline.
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	Click on the drop-down button next to the Horizontal Chain dialog to display the choices.
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	Choose the Vertical Baseline icon [image: image741.png]


from the drop-down menu of the Dimension toolbar (or you can choose Insert[image: image742.png]


Dimension[image: image743.png]


Vertical Baseline) to display the Vertical Baseline dialog.
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You would like to be able to move some of these dimensions later.
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	Set the Placement option to Manual Placement - Arrows In.
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	Change the precision to Nominal - One Decimal Place.
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	Select the center point of the right most vertical edge.
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	Select the right end of each horizontal edge in turn (you may need to use the tool tip for some of your selections).
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	Indicate a good location for these dimensions at the right end of the part.
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Because you used the manual placement option when you created this baseline dimension, you will be able to move individual dimensions along the direction of the arrow lines.

You would like to move the smallest dimension above its extension line.
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	Use the cursor to prehighlight just the left most dimension (20.0 mm), then use MB1 to move it above its upper extension line.


You'll notice that you can't use this technique to move the other dimensions horizontally.

This set of baseline dimensions might look better if you increased the distance between their origins.
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	Display the Annotation Preferences dialog. [image: image758.png]
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	Be sure the Dimensions pane is still displayed.
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	Use a select rectangle to select all of the dimensions in this set of baseline dimensions.
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You can try an offset distance of 25 mm between the origins of these dimensions.
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	In the Baseline Offset field, key in 25.
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	OK this change.


If you have a series of similar dimensions to create, you could set an offset value on the baseline dimension dialog before you created the dimensions. 

To do this you would set the value you wanted in the Offset field of the Vertical Baseline dialog before you selected edges on the part. 
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	Narrow Dimensions


Whenever you create a chain of dimensions on a part that will force some of the dimensions to be displayed outside the extension line, you can use "narrow dimensions".

[image: image766.png]



When there is not enough room for the dimension value to be placed between the extension lines, you can have the system place the text outside of the extensions lines with a leader line or a leader and a stub.

In this part of the lesson you will learn how to:

· change overlapping dimensions into narrow dimensions. 

· use different types of narrow dimensions and leaders. 

· set up the type of narrow dimension you want to use before you create a chain of dimensions.

For this exercise you can work with a star-step bracket.
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	Open part file drf_dim_bracket.prt. [image: image768.png]





This part was modeled in inches.

[image: image769.png]



You'll notice that the steps on the part force some of the horizontal dimensions to overlap causing some confusion. 

For example, the second horizontal dimension from the left is 1 inch. But, since it is too large to be placed between the extension lines, it appears on the left interfering with the 2 inch value.
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	Select the second dimension from the left.


You can use the cursor to bring up the Annotation Preferences dialog, then use it to change this particular dimension.
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	Keep the cursor over the origin of the dimension. Click MB3 to display the object pop-up menu, then choose Style.


[image: image773.png]



The Annotation Preferences dialog is displayed.
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	Choose the Dimensions option.


One of the options on the Dimensions pane is Narrow Dimensions. 
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	Choose the drop-down arrow on the Narrow Dimension option to see the types of narrow dimensions you can use. 
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	Set the Narrow option to With Leader.
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You have to be a bit careful of where you want the origin of the narrow dimension with leader to appear.

In this case you will want this narrow dimension to appear just a little above the other dimensions.
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	Use a text offset value of 1.
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	You can leave the leader angle set to 60. 
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	Apply the dialog.


The 1 inch narrow dimension appears on the drawing. However you may need to regenerate the graphics window to clean up the previous overlapping image.
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	If you need to, choose View[image: image787.png]


Operation[image: image788.png]


Regenerate Work.


Now the image is correct.

If you anticipate that some lengths on the part may force some of your dimensions to overlap, you can set up narrow dimensions ahead of time. 

For example, you already know that two horizontal dimensions that show the lengths of the steps will overlap. So you will need to choose a type of narrow dimension before you create the chain of horizontal dimensions. 
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	Display the Annotation Preferences dialog. [image: image790.png]
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	Be sure the Dimensions pane is displayed.


You can use the Text After Stub type of narrow dimension.
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	Set the Narrow option to Text After Stub. 
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When you use a narrow dimension with a leader, you also choose the type of leader end you want the system to use in case there is a series of narrow dimensions. 

In this case you anticipate that you will want to have the origins of the narrow dimensions 2 inches above the other dimensions in the chain.
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	Change the Text Offset value to 2.
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	Zoom in closer to the other front view.
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	Display the Horizontal Chain dialog. [image: image798.png]
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	Select the top end point of each vertical edge.
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	Use the placement image to place these horizontal dimensions at a good location above the part.
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The two narrowest horizontal dimensions are automatically created as a narrow dimension with the text after the leader (and 2 inches above the other dimensions).
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	OK the dialog.

	Creating Appended Dimensions


As you are creating dimensions you sometimes need to add some kind of annotation (such as "TYP" or "2 PLS") to the dimension.
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In this lesson you will learn how to:

· use the Annotation Editor to set up the annotation 

· create multiline appended text on a dimension. 

· create dimensions from feature parameters. 

· create dimensions in "3D" views. 

	The Annotation Editor


You will use the Annotation Editor dialog to create all of the annotated text for your dimensions.
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In this part of the lesson you will learn how to:

· use the Annotation Editor to set up the text to be added to a dimension. 

· change the location of the annotation on appended text. 

· change the size of annotated text.
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	Open [image: image809.png]


part file drf_dim_rocker_3.prt from the drf subdirectory.


You open onto drawing SH1, an A2 size drawing. This is the same part that you worked with in a previous lesson.

[image: image810.png]



There are two views of the part on this drawing, a TOP view and a front ORTHO view.
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	Start the Drafting application. [image: image812.png]





Since the two arms on this part are the same size, you would like to append a notation to the radius dimension that says it is "typical". 
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	Display the Radius dialog. [image: image815.png]





You can prepare the text for the dimension before or after you define the dimension. 

For this exercise you can set up the annotation before you create the dimension.
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	Choose the Annotation Editor option on the dimension dialog.
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The Annotation Editor dialog is displayed.
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You will use this editor to key in whatever text you might need in a dimension. You can use whatever length and number of lines you might need.

You want to append text to this radius dimension to show that it is "typical".
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Also, you want this text to be placed after the value of the dimension.
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	Choose the Clear All Appended Text [image: image821.png]


icon to be sure that you delete any text in any of the four appended text locations.
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	In the Appended Text section of the dialog, choose the After option.
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	Place the I-beam cursor inside the edit field, then click MB1 to be sure the field is focused. 
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	In the edit field, key in TYP (all caps).
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	OK the Annotation Editor dialog.


Notice that the system has turn on the Use Appended Text option. 
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You can use this option to display or not display appended text on a dimension either before or after you create it.

You want the arrow to point into the arc from the outside.
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	Set the Placement option to Manual Placement - Arrows Out.
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	Select the curved edge of the right arm.
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	Indicate a good location for this dimension to the right of the part.


The way that the appended text options on the Annotation Editor are set up will let you place text in four locations around the value of the dimension: before, after, above, and below. 
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In fact, you could place different text in each of these positions on one dimension. 

You decide that you would rather have the TYP text below the value of the dimension.
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	Be sure the Radius dialog is up.
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	Select the dimension.
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	Choose the Annotation Editor icon [image: image839.png]


on the dialog.


The Annotation Editor dialog is displayed. 
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The text used in this dimension appears in the editor and the appropriate Appended Text icon is highlighted. 
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You decide that this appended text would look better if it were smaller than the dimension value.

[image: image842.png]R 25.0
T




In a previous lesson you saw how you could change the size of tolerance text. You use the same procedure for changing the size of appended text. 

To do this you will need to use Lettering pane on the Annotation Preferences dialog. 
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	Choose the Annotation Preferences icon [image: image844.png]


in the Drafting Preferences toolbar.
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	Be sure the Lettering pane is displayed.
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	In the Lettering Types section of the dialog, choose the Appended option.
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In this metric part file, the character size for all lettering has been set to 7 mm (to help you see the values more clearly on the screen). The default lettering size is 3.175 mm. 

You'll remember that this changes only the text you selected. The global value for tolerance text in this part file is still 7 mm.

You want the appended text on the radius dimension to be about half the size as the dimension, so you can make it 5 mm high.
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	Select the radius dimension.
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	Change the Character Size for tolerance text to 5 mm.
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	OK this change.
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	Inherited Model Parameters


You can, if you want, inherit dimensions directly from sketches and features.
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In this section of the lesson you will learn how to:

· inherit parameters of a sketch and several features into a specific view of a drawing. 

· move and adjust the resulting dimensions 
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	Open [image: image856.png]


part file drf_dim_rocker_6.prt.


You've worked with a part similar to this in previous exercises, except that on this part the central hole is a counter bored hole.
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	Change to Invisible Hidden Edges. [image: image859.png]





Now you can see the dashed circles that represent the metric threads that have been added to the holes in the arms.
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One arm on this model was developed from an extruded sketch. A hole was added then the extrusion and the hole were duplicated in a circular instance array. 

There are two dimensions on this sketch. The other sketch curves are constrained with constraints. 
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You would like to have a callout for the thread in the hole in the right arm.
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	Choose the Feature Parameters icon [image: image864.png]


from the Drafting Annotation toolbar (or you can choose Insert[image: image865.png]


Model Parameters[image: image866.png]


Feature).


The Feature Parameters dialog is displayed.
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There are a series of "templates" that contain instructions for just how the dimensions are to be displayed. 

This is a metric part, so you will need to use a metric template.
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	Click on the drop-down button on the Template option to display the names of the templates that are available.
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	Set the Template option to ansi_mm.
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	Click on the plus sign next to FEATURES to display all the features that you can inherit from.
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You want to place a thread callout on the hole in the right arm. So you must select the correct feature. So your next step is to choose the feature you want to pull this information from.

Notice that the first selection step, Select Features, is active. 
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First you must reveal all the features that the system can pull parameters from.
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	Choose the plus sign next to FEATURES to display all of the features that the system may use for creating dimensions.
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If you looked at the features in the Model Navigator, you would see that many more features were used to create this part. The list on the Feature Parameters dialog just displays those that the system can use. 

You want to pull the value for the symbolic thread in the right arm (which happens to be feature SYMBOLIC_THREAD(15).
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	Choose the last feature in the list (or select the thread in the graphic window).
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	Choose the Select Views selection step icon (try using MB2).
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A list of all the views in the drawing is now displayed. You only want this dimension to appear in the section view (view SX).
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	Select the section view (either from the graphics window or from the list box).
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	Apply the dialog.


The thread information is added to the view.
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If you needed to, you could move the dimension to a better location.

This time you want to inherit all the parameters that are available (other than the two thread parameters) into the TOP view.
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	Be sure the Select Features icon is highlighted on the Feature Parameters dialog. 
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You want the system to bring in parameters from all the features except the two threads. (The Sketch parameters will give you the outside diameters on the part.)
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	Highlight all the features (except the thread features).  
 — HINT: Use Shift + Select.
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Did you notice that all the selected features are highlighted now in both views? 
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	Use MB2 to choose the Select Views selection step icon.
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	Choose the TOP view (either from the graphics window or from the dialog).
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	Choose Apply.


All the parameters that the system can find are displayed in the view you selected.
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Lesson 4

Notes and Labels

You can use the Annotation Editor to create both notes and labels.

There are several ways you can manipulate the note in the editor before you place it on a drawing.

Once you place a note, you can always edit it further.

In this part of the lesson, you will learn how to:

· set lettering preferences for notes. 

· key in text for a note using the Annotation Editor dialog. 

· place a note on a drawing. 

· set the color and height of a note. 

· edit an existing note. 

· associate a note with a view on the drawing. 
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part file drf_annotate_1.prt from the drf subdirectory.
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	Start Drafting. [image: image899.png]





This is a metric drawing, size A2, with a 1:1 scale. There are three views on this drawing:

· a top view. 

· an orthographic front view. 

· and a detail view of part of the front view. 
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Your first task will be to add a note under the detail view.
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	Just to be sure there is NO text in the text editor, choose the Clear icon near the top of the dialog.
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	Be sure the edit window is active. That is, be sure the blinking insert cursor ( [image: image905.png]


 ) is visible in the window).

· If you need to activate the window, place the I-beam cursor ( [image: image906.png]


 ) in the edit window, then click MB1. 


All through this lesson you will be keying in a lot of upper case characters. So you may want to use the "caps lock" key on the keyboard
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	Key in the name for the detail view, DETAIL 1 (use all caps).
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	If no letters appear in the black window (the preview window), choose the Preview icon. [image: image910.png]





The preview window displays the characters as they will look on the drawing (in Block font).
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Actually, the height of the lettering in the preview window is not 7 mm. It is set to the default height of 3.175mm. Later in this lesson you will see how you can change the size of text in the preview window.

You want to place this note right below the detail view.
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	If you need to, Pan [image: image914.png]


the drawing so that you can see all of the detail view. 


Since this is a note, you do not want to use a leader.
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	Choose the Create Without Leader option (or just click MB2).
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Because this is the most often used procedure, the Create Without Leader option is the "default action option" (that is, it is the option that will be chosen when you click MB2). 

The Origin Tool dialog is displayed. 
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You could place this text anywhere on the drawing. But you want it to be associated with the detail view (in case you move that view later).
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	On the Origin Tool dialog, choose the Relative to View icon.
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	Select the detail view (either from the graphics window or from the list box on the dialog).


As soon as you select the view, the placement image of the note appears on the cursor.
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	Move the crosshairs around in the graphics window. 


The placement image of the note (white letters) stays centered on the crosshairs. 
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	Indicate a location below the view (just center it by eye).
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The Annotation Editor dialog is displayed again, ready for your next note. Notice that the characters of the note remain in the editor in case you want to place it at other locations on the drawing.

Once you have text on the drawing, you can move it even if it is associated with a view.
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	Place the cursor over the note, and leave it until you get the Move cursor.
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	Press (and hold) MB1, drag the note to a different location, then release MB1.
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	Use the same technique to drag the note back under the detail view.
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If you are working with a lot of text on a drawing, there is another way to open the dialogs you need. 

For example, you might want to change the size of the note under the detail view.
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	Select the note under the detail view, click MB3 to display the pop-up menu, then choose Style.
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The Annotation Preferences dialog is displayed. 
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	[image: image935.png]



	Change the Character Size to 10.
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Remember, this changes ONLY the text you selected. The size for any new text will still be 7 mm. 
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	OK the dialog.


The note is made larger.
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There is a device that you may find helpful in judging the lengths of notes.

When the Annotation Editor is displayed, two fields appear at the bottom of the graphics window that report the exact width and height of the characters in the "text box"
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	You may need to move the entire dialog window upward to reveal the text box.
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	Select the DETAIL 1 note again.


This text is a little over 60 mm wide and 7 mm high (you might have a different width value).
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It's possible to "undock" this toolbar and move it to another location.

This time you need to create a note that has a fraction in it.
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	Clear the edit window. [image: image944.png]





You want to be sure you are using the default parameters on the text editor.
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	Reset [image: image946.png][}



the values on the Annotation Editor to those on the Annotation Preferences dialog. 


You want the text you are going to create to appear white on the drawing and to be left justified.
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	Use the Text Preferences pane to change the color to White.
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	If you need to, reset the text justification to Left Justify.
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You need to start this text with the fraction 3/8.
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	Display the Drafting Symbols pane.
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	In the upper window, key in 3. 
 — Tab to the lower window, then key in 8.
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	Select the Full Size Fraction icon. [image: image955.png]





The control characters for this fraction appear in the edit window along with the values you keyed in. 
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	After the right control symbol, key in a dash then the numbers 24.
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	After the number, key in a space, then continue with this text: UNF-2B [Enter] TO HOLE BOSS [Enter] ON THIS SIDE ONLY 
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You need to include tolerance information in this next note.
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The method is similar to creating fractions in that you use the two fields below the Drafting icons. 
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	Clear the edit window. [image: image963.png]





You will notice that this did not clear the two text fields below the drafting symbol icons. 
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	Double-click in the top field (to highlight the character), then key in 25.4.
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	Tab to the bottom field (which automatically highlights the contents of the field).
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	Key in 25.2.
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	Choose the Two Lines of Text icon. [image: image969.png]





The control characters for two-lines appears in the edit field.
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	Add a space after the control character, then key in this text:REAM [Enter] 2 HOLES IN LINE 
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	Creating Labels and Special Notes


A label is just a note with a leader. So the only difference is that after you create the note in the edit window, you must first define what type of leader you want to use before you place it on the drawing.
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In this lesson, you will learn how to:

· Create labels 

· Add notes to title blocks 

· Create a tabular note from an existing spreadsheet.
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	Open [image: image976.png]


part file drf_annotate_4.prt from the drf subdirectory.


There is a dimensioned drawing of this part in this part file.
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	Start Drafting. [image: image978.png]





You open on to drawing SH2.
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This drawing has dimensions, utility symbols, and a drawing format (size A3). 

These key settings on the Annotation Preferences dialog have the following values: 

· Character size (all types) = 3.175 mm 

· Font = block font 

· Font color = green 

If you were to use Information[image: image980.png]


Other[image: image981.png]


Drawing to display information about drawing SH2, you would find that: 

· it is a metric drawing 

· its size is A3 (297 X 420 mm) 

· it was drawn full size 

· there are two views on this drawing, a TOP view and an ORTHO view. 

If you were to use Information[image: image982.png]


Object to display information about these objects, you would find that: 

· the model views (green) are on layer 1. 

· the dimensions (green) are on layer 15 

· the centerlines (yellow) are also on layer 15 

· the drawing format (cyan) is on layer 101.

Your first task on this drawing is to add a label to this hole in the flange. You'll need to include a tolerance as part of the instruction (which will be created with the two line text option).
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	Get in closer to this hole and pan if you need to.
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	On the Annotation Editor dialog, be sure the Drafting Symbols pane is displayed.
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	Key the two tolerance values into the "two-line text" fields.
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	Use the Two Lines of Text icon [image: image989.png]


to display these values in the editor.
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	Add a space after the control character, then key in the word REAM (all caps).
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You can leave the tolerance values full size for this exercise.

You are ready to define the type of leader you want to use for this label.
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	Choose the Create With Leader option.
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The Create Leader dialog is displayed. 
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This dialog lets you set up the leader type for the label as well as which side the leader will be on, how the leader will connect with the label, and whether or not the label will be underlined. 
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	Click on the current Leader Type option, then look at the names of the leaders that you can use for a drafting label (some are grayed out). 
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	Leave the Leader Type option set to its default, Plain.


In an earlier lesson you found that you can change the stub length on a dimension. You can do the same thing on a label. 

There are three choices for Leader Side. 
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The Infer option will automatically change the leader side depending where you position the origin of the label in relation to the select point. 

If you need to, you can use either the Left or Right icons to define exactly which side you want the leader to be on. 
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	Leave the Leader Side option set to its default, Infer. 
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	Click on the Text Alignment option. then look at the names of the styles you can use. 
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	Leave the Text Alignment option set to its default, Top. 
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	Select this edge on the right most 8 mm hole in the flange.
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An asterisk appears at your select location. This shows you where the arrowhead end of the leader will be anchored. 

The procedure will let you indicate up to seven leader segments if you need them. For our label, however, you will only need one segment and one leader. 
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	To use just one leader, OK the dialog (with MB2).


The Origin Tool dialog is displayed. 
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Because of the detailed rubberbanding display option (that is set on the Drafting Preferences dialog), the rubber band placement image shows the value of the label along with its leader. 
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	Drag the placement image to a good location on the right side of the hole, then indicate.
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The label appears on the drawing. 

Because labels use a leader that is attached to an object on the drawing, they will remain associated with the view if it is moved.

On the ORTHO view, you need to show that one label applies to two objects on the model.
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	Pan over to the ORTHO view.
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	Clear the edit window. [image: image1016.png]
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	Key in: FILLETS AND [press Enter] ROUNDS 2.0 R 
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Because your last annotation action was to create a label, the Create With Leader option has become the default action option (signified by the black border).
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	Choose the Create With Leader option (use MB2.)


You can stay with the Plain Leader Type and the Infer Leader Side options. But this label will need to be underlined all the way across its text.

	[image: image1020.png]



	Set the Text Alignment option to Below Bottom, Extend to Maximum. 
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	Get in closer to the top portion of the ORTHO view. 
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	In the ORTHO view, select the curved edge of this fillet.
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	If you select the wrong edge, you can choose Remove Last Leader Point.
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	Choose the New Leader option.
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	For the second leader, select this fillet.
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	OK the dialog.
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	Indicate a good location for the label.
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Tabular Notes

Tabular notes (tabular dimensions) are often used to define the sizes of similar parts within a family of parts where letters are substituted for dimension figures on the drawing with the varying dimension given in tabular form.
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They are also used for hole charts and material lists. They can reference expressions, part attributes, and object attributes.

You can use any one of the Unigraphics NX Spreadsheets as the primary interface for entering data into a tabular note.

In this section of the lesson you will:

· Examine the spreadsheet that was created to describe a family of parts. 

· Convert a Xess spreadsheet into an Excel spreadsheet. 

· Have the system create the tabular note and place it on a drawing.

You can see how tabular note works by using a part that has a family of parts spreadsheet in it.
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	Open [image: image1034.png]


part file drf_annotate_6.prt.
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This is a model of a typical engine valve.

· The solid (on layer 10) was created by revolving a sketch (which is on layer 21). 

· Reference geometry is on layer 61 

· Drafting objects are on layer 31.

First, you can see how this part was set up for the family of parts.
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	Start the Modeling application. [image: image1037.png]
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	Use the MB3 pop-up window to Replace the view with custom view CONSTRAINTS.

· Place the cursor in the graphics window. 

· Click MB3. 

· Choose Replace View[image: image1039.png]


CUSTOM VIEWS. 

· From the Replace View dialog, choose CONSTRAINTS. 

· Close the dialog. 


The geometry window now displays the sketch the solid was created from along with all of the dimensional constraints.
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In order to make this sketch useful for manipulation by the family of parts spreadsheet, the designer has renamed all the dimensional constraints using letters. 
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Before you go to the drawing, you need to look at the Family of Parts spreadsheet that will be used to vary this part.
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	Choose Tools[image: image1043.png]


Part Families.
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You can use this dialog to look at the spreadsheet. 

Notice that all of the renamed expressions appear in the two list boxes (although they are a little different).
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	In the Part Family Spreadsheet section of the dialog, choose the Edit option.
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	Take a look at the layout of the spreadsheet, then choose File[image: image1048.png]


Exit.


You saw on the spreadsheet that the designer set up values for four different versions of this valve (their names are in column A). 
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Each expression that was used on the sketch is assigned to its own column:

· Expression A defines the diameter of the valve head. 

· Expression B defines the overall length of the valve. 

· And so on.

It is the information on this spreadsheet that you will place on the drawing.
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	Cancel the Part Families dialog.
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	Change to the Drafting application. [image: image1052.png]





You open onto drawing SH1, a B size inch drawing.
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The designer has added two views to the drawing: 

· a user defined view with the valve in a horizontal orientation. 

· and a standard trimetric view (with hidden lines displayed as invisible). 

The designer has also imported all of the dimensional constraints from the sketch into the "plan" view of the valve.

If you wanted to change the appearance of the tabular note before you created it, you could set specific options on the Tabular Note Options dialog.

On the Excel spreadsheet, you would use Options[image: image1054.png]


Tabular Note Options to display the Tabular Note Options dialog.
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You could then use this dialog to:

· set the font for the table 

· set its text size 

· and set the type of border (and its width) or no border 

· display or not display a title. 

· use grid lines (vertical, horizontal, and so on). 

· have the cell size be adjusted to the cell content.

What you want to do is fill an Excel spreadsheet with the values from the Family of Parts spreadsheet so you can then place a tabular note onto the drawing.
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Along the way you will get a warning that the imported information will NOT be associated with the family table spreadsheet or to the model. The table you place on the drawing will just be an illustration of the spreadsheet.

You first need to display the spreadsheet for this drawing, then import the information from the Family of Parts into it. Finally, you can place it on the drawing.
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	Choose the Tabular Note icon [image: image1058.png]


on the Drafting Tables toolbar.


You get an open Excel spreadsheet.
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	Be sure cell A1 is selected.
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	Choose File[image: image1061.png]


Import Family Table Spreadsheet.
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	To continue, OK the warning dialog.
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	Choose File[image: image1064.png]


Exit.
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	OK the warning dialog.


As soon as you OKed the warning dialog, the system gave you a placement image of the tabular note on the cursor.
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	Indicate a good location between the views and the title block for this tabular note.
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After a moment, the tabular note appears on the drawing.

You could edit any values on the tabular note by selecting the Edit Tabular Note icon.
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If you selected this icon, the spreadsheet would appear and you could change anything you needed to change.

Remember, though, that this tabular note is no longer associated with the original family of parts spreadsheet. Any changes you made during your edit would affect only the table on the drawing and not the original spreadsheet.

Lesson 5

Section Views

There are many types of section views that you can create in Unigraphics NX.

· simple section cuts. 

· stepped section cuts. 

· half section cuts. 

· revolved section cuts. 

· unfolded section cuts. 

· simple section cuts. 

· simple/stepped section cuts from pictorial views. 

· half section cuts from pictorial views. 
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In this lesson you will learn how to create the first two types of section views.

You will begin by learning how to create a simple section view.
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Then how to create a stepped section view.
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	Simple Section Views


A simple section view creates a single, straight cutting plane through a model.
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In this part of the lesson, you will learn how to: 

· create a simple section view of the top view. 

· define the orientation of the hinge line. 

· associate the hinge line to the part. 

· define the location of cut segments. 

· define the faces on the part that will provide correct background edges in the section view. 
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	Open [image: image1075.png]


part file drf_section_1.prt from the drf subdirectory.


This is a plate with some counter bored holes drilled in it along with a shaft support on its right side.

[image: image1076.png]



	[image: image1077.png]



	Start Drafting. [image: image1078.png]





You open onto drawing SH1. It is an A2 size drawing, with two imported views, a TOP view and a TFR-TRI view.
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The character size for text has been set to 6 mm (rather than the default) so that you will be able to read text in the graphics window.

There are certain view preferences you can set up for the simple section view you are going to create. 

In this simple section view, you do not want any background edges to be displayed. (There's a reason for this that you'll see later.)

This means you can use all of the default preferences except for these: 

· you do not want any background edges to be displayed 

· you do not want any hidden lines to be displayed 

· nor do you want any smooth edges to be displayed. 
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	Bring up the View Display dialog. [image: image1081.png]





For this section view you do not want any background to be displayed. You will want crosshatching on the solid portions of the section view.

	[image: image1082.png]



	Choose Section View to display the Section View parameters.
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	Be sure Background and Crosshatch are on.
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	Choose the Add View To Drawing icon [image: image1087.png]


from the Drawing Layout toolbar (or you can choose Drawing[image: image1088.png]


Add View).
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	Choose the Simple Section Cut icon. [image: image1091.png]





The dialog changes to give you the icons and options appropriate for a simple section cut. 

There are four "creation step" icons that will guide you through the interactive steps required by the procedure. You can also use them to return to a previous step in the procedure, if you need to. 
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The list box displays the names of all the views on the drawing. 
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If you needed to, you could define a specific distance for the section view from its parent. 
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Notice, too, that the View Label option is on, while the Scale Label option is not. 
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You will want the section view you are going to create to be in an orthographic orientation to the parent view.
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This orientation is set with the Section View Orientation option. 
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	Click on the current Section View Orientation option. 


You see the various options that are available. 
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For the section cuts in these exercises you will use the Orthographic option to generate an orthographic section view. But the other options will give you more flexibility. 

· The Inherit Orientation option lets you generate the exact orientation of another view. 

· The Use Parent Orientation option lets you generate a section view which has the parent view's orientation. (This option is only available for the Simple/Stepped Cut from Pictorial View or Half Section Cut from Pictorial View options.) 

· Section Existing View lets you generate sectioning in an existing view that you choose. 
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	Leave the Section View Orientation option set to Orthographic.
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Your first step is to select the view you want to make a section view of.
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	Select the TOP view (either from the graphics window or from the list box).


Its view boundary appears.
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As soon as you defined the parent view, the second creation step icon— Define Hinge Line—became active. 
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For this drawing you need a section view that cuts horizontally through the part.
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The default option on the dialog lets you associate the orientation of a section view with the hinge line that is associated with some object on the part. Then, if the part is changed, the section view will maintain a correct orientation to the part. 
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	Be sure that Associative Hinge Line is on.
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	To define the vector of the hinge line, select the horizontal front edge of the part.
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The hinge line vector (a white phantom line) appears at the center of the part parallel with the edge you selected. The direction arrow probably points downward in your view. 
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Along with the direction of the hinge line (the phantom line), the system also indicates the direction of the section arrows (the arrow perpendicular to the hinge line). 

If you need to, you can use the Reverse Vector option to reverse the direction of the hinge line vector. 
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You will notice that this option is the default action button (with a black line around it). 
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	If you need to, reverse the direction of the vector arrow (using MB2) so that they point upward.
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	Choose the Apply option to accept this hinge line vector and section arrow direction.


You can also use the MB3 pop-up menu to do this. 
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The appearance of the Section Line Creation dialog signals that you are ready to define the exact location of the cut position of section line.
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You want the section line to cut through the center of the largest hole.

[image: image1116.png]



	[image: image1117.png]



	On the Section Line Creation dialog, be sure the Cut Position option is active.
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Since there is no bend segment in this procedure, that option is grayed out. Also in this procedure, you can set the arrow segments or let the system place them for you. 

You know you want to section through the center of the large hole in the base of the part, so you must be able to select the arc center control point of that feature.
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	Click on the current Point Selection option. 

[image: image1120.png]NNHE+ NP €OONE

5






You get all of the types of control points you can select. The arrow symbol at the bottom of the menu would bring up the Point Constructor dialog. 

You could change the option to Arc/Ellipse/Sphere Center, but you can let the system infer this point.

Before you finish the procedure, the system gives you an opportunity to select any faces that have background edges you want to be included in the section view. 

With the background view option turn on (on the View Display preferences dialog), you would get a section view that looks like this. 

[image: image1121.png]



For this section view, you would like to have the upper edges of the large central hole displayed but NOT the lower edge of the chamfer view. 

[image: image1122.png]



You could erase this edge after you created the section view. But if you know ahead of time what edges you want to have displayed, you can do this. 
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	Choose the Erase All But Selected option.
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The system displays the model view.
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You can only move this view perpendicular to the section line on the parent view. 

	[image: image1126.png]



	Use the placement image to indicate a good location below the parent view for the section view.
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When the section view is created, it is labeled "SECTION A-A" and includes cross hatching in its solid portions and background edges (in the central hole). Centerlines were also added on the holes visible in the section view. 

Once a section view has been placed, it is possible to move it to any location on the drawing. It will maintain its associativity to the section line on its parent view even if you move it to another drawing in the part file. 

The idea of "associativity" is very important. If the designer makes any changes to the model, the section view will update accordingly to reflect that change. 

If you remove a section view, the section line (and its labels) will also be removed from the parent view. 

Stepped Section Views
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	Open [image: image1129.png]


part file drf_section_2.prt.
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	Rotate the shaded view to get a feeling for its shape (especially the material that is along the inner walls).


You want the section line to cut through the centers of three different holes in this model. (The third hole goes through the right wall.)
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	Display the Add View dialog. [image: image1134.png]
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	Choose the Stepped Section Cut icon. [image: image1137.png]
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	Be sure that the Select Parent View creation step icon is active. 
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	Select the TOP view.


Its view boundary highlights. 
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Your next step will be to define the hinge line. 

Remember, though, that the hinge line does not define the position of the section line itself - only the orthographic orientation of the section view with its parent.
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	Be sure that the Define Hinge Line creation step icon has become active. 
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For this drawing you want the system to "fold out" an orthographic orientation below the parent view. So you need a hinge line vector that is horizontal in the top view.

You could select an edge on the part to define the direction of the hinge line (as you did in the previous exercise), but there is another way you can do this. 
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	Click on the current Vector Construction option. 


You get the options you can use to define the vector. (The arrow at the bottom of the menu will bring up the Vector Constructor dialog.) 
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	Click on the XC Axis [image: image1147.png]


Vector Constructor option.


The hinge line vector appears in the center of the view along with the section arrows direction vector arrow.

Because this is a stepped section view, all three section segment options are available on the Section Line Creation dialog. 
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These options will let you place the cut segments, the bend segments, and the arrow segments exactly where you want them. 

After you define the cut positions, you can let the system locate the arrow and bend positions. 

For this section view, you want the section to cut through three different holes.
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See if you can infer that you want to select arc center points. 
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	Leave the Point Selection option set to Inferred Point. (You could change to Arc/Ellipse/Sphere Center if you wanted to.)
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You can begin by defining the small hole at the left front side of the parent view as the position of the first cut segment (although any selection order would be OK).
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	Select the arc center point of the front hole.  
 — HINT: Get in closer to the view.  
 — Be sure to select the arc center point.
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A short phantom line appears through the circle to mark the position of this cut segment.
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It parallels the hinge line vector you defined earlier.

This next cut segment needs to cut through the hole in the center of the model.

The Cut Position option is still active so that you can select all of the position you need. 
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	Still using the Inferred Point option, select the arc center point of this hole.
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A short horizontal phantom line appears through this hole also.
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The last cut segment has to go through the hole that is drilled into the right wall of this part.

Remember, each view is just a different view of the same model. So you can select any feature you need from any view. 
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	Define the last section cut by selecting the hole in the right side ORTHO view.
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The phantom line appears at the correct cut location on the parent view.
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You can either let the system create bend segments (centered between the cut positions you selected), or you can place them yourselves.

On this part, you don't want any of the material that these holes are located in to be cut off. So you can place the bend segment between the front hole and center hole yourself.
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	Turn on the Bend Position option.
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You will need to be able to place the bend segments exactly where you want them.

	[image: image1164.png]



	Set the Point Selection option to Cursor Location.
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	Use the graphics window cursor to place the bend segment between the two "islands" on this part.
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The bend segment symbol appears. It is perpendicular to the cut segments.
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You need to place a similar bend segment on the other side of the part.
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	Indicate a location that will place the bend segment between the central "island" and the material on the right wall.
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You are ready to have the system draw the section line (and place the section arrows). 

For this section view you can have the system place the arrow segments the designated distance outside the edges of the model.
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	OK the Section Line Creation dialog.


To define the (1) distance of the arrows from the part and (2) the length of the stub, the system follows the default values on the Section Line Display. 
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The complete stepped section line appears on the parent view.

The Place View creation step icon becomes active, and the placement image of the section view appears on the cursor. 
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	Indicate a placement location that is below the parent view and lined up with the right ORTHO view. (It doesn't have to be exact.)
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	Half Section Views


A half section view is a view that reflects just half of the model. The other half is displayed in its original form.

For this kind of section cut, you need to define only one arrow segment, one cut segment, and one bend segment.
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In this part of the lesson, you will learn how to:

· Create a section line that partially cuts through half of the part. 

· Set the display preferences for a specific color for the section line. 

· Change the color of the label on the finished section view 

· Change the distance of the section arrow from the parent view. 
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	Open [image: image1178.png]


part file drf_section_4.prt from the drf subdirectory.


This is a hub. It has a counter bored hole though its central axis and a hole drilled through each web.
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	Start Drafting.


You open onto drawing SH1, an A2 size metric drawing.
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It has two views of the part: a TOP view and an ORTHO view.

For this section view:

· You want the cut segment to start at the center of the hole and run horizontally to the right. 

· You want the bend segment to start at the center of the hole and point straight downward (along the YC axis). 
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In this type of section view, you will use a bend segment to define the division between the uncut and the cut sections. 
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	Display the Add View dialog. [image: image1184.png]
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	Choose the Half Section Cut icon. [image: image1186.png]





You want this section view to be placed 150 mm below its parent view.
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	Turn on the Distance option.


	[image: image1188.png]



	In the Distance field, key in 150.
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	Be sure the orientation of the section view will be Orthographic.
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	Be sure that View Label is on and Scale Label is off.
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	Be sure the Select Parent View creation step icon is active.
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	Select the TOP view.
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The Define Hinge Line creation step icon becomes active. 
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You want the section view to be projected directly below the parent view. So you will need to define a horizontal hinge line. 
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In previous exercises you have defined the direction of the hinge line by choosing an edge or choosing the XC axis or XY axis options. But there are several other ways you can do this. 

You can use two points on the part to define the orientation of this hinge line.
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	Set the Vector Construction option to Two Points.
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	Select the arc centerpoints of these two holes.
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The hinge line vector immediately appears in the center of the view along with the section arrows vector arrow.

For this section view, you want the section arrows to point upwards (toward the back of the part).
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	If you need to, use MB2 to choose the Reverse Vector option.
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	Apply the dialog.


The Section Line Creation dialog is displayed.
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In this procedure, the Bend Position option is the first segment you must define, so it is turned on by default.
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The bend segment needs to go through the center of the part, perpendicular to the hinge line. 
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You can use the arc center point of the hole feature that is in the center of this part to define this bend segment.
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	Be sure the Point Selection option is set to Inferred Point.
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	Select the arc centerpoint of the central hole of the model. 
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The vertical phantom line shows you the position and orientation of the bend segment. 
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As soon as you defined the location for the bend segment, the Cut Position option turned on and the Bend Position option became unavailable. 
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You want the cut segment to cut through the hole in the flange.
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	Select the small hole (arc) on the right side of the model.
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A second phantom line shows you the position and orientation of the cut segment.
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	OK the Section Line Creation dialog.


The complete section line appears on the parent view.

The Place View creation step icon is active. 
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The placement image of the section view appears on the graphics cursor. 
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	Indicate a placement location below the parent view. (Remember, it will be constrained to be 150 mm away from the parent.)
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	Revolved Section Views


In a revolved section view, the cut segments revolve about an axis.

A revolved section may contain one or two section line "legs" which meet at a rotation point. 

Each section line leg may contain cut segments, arrow segments, and bend segments. 
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In the illustration, Leg 1 consists of a cut segment and an arrow segment. Leg 2 consists of two cut segments, a bend segment (concentric with the model), and an arrow segment. 

In this part of the lesson, you will learn how to:

· Create a revolved section view. 

· Change the display of the label on an existing section view. 

· Change the display of the background on an existing section view. 

You can work with the part you were working with in the previous exercise.
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	Open [image: image1225.png]


part file drf_section_5.prt.


You open onto drawing SH1 with three views of the hub (one being a half section view).

This is the same part you worked with in the last exercise.
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	Start Drafting. [image: image1227.png]





You will need to work on the other drawing in this part file.
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	Open drawing SH2. [image: image1229.png]"
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In this exercise you will need to create the section view at an angle to the parent view. 

You also want the revolved section view to show the holes in the flange as well as the counter bored hole in the vertical portion of the hub.
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Since this is the second section view in this part file, you will also need to label it as section "B-B".
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	Bring up the Add View dialog. [image: image1233.png]
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	Choose the Revolved Section Cut icon. [image: image1235.png]





The Select Parent View icon is highlighted. 
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	Select the TOP view (either from the graphics window or the list box).


You want to be able to place this view by indicating a location at any distance from the parent view.
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	If you need to, turn the Distance option off.
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	Be sure the View Label option is on and the Scale Label option is off.
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For this type of view, you can only use an Orthographic orientation. 
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The Define Hinge Line icon is now active. 
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This section view must be oriented at an angle of 15 degrees to the parent view.
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Because there are no edges or arc centers you can use to define this angle, you will need to define the angle of the hinge line by keying it in. 
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	Set the Vector Construction option to At Angle.
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You get the Base Angle dialog so that you can key in the angle value. 
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In Unigraphics NX the positive XC axis is the zero position for angular measurements. 
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	In the Base Angle field, key in 15, the press Enter.


The hinge line vector arrow appears at a 15 degree angle across the center of the part. 
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	If you need to, use Reverse Vector (MB2) to point the section arrows vector arrow upward in the view.
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	Apply the dialog.


The Section Line Creation dialog is displayed.
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Before the system will let you continue in this procedure, you must define the rotation point. 

The rotation point will define the axis about which the cut sections will be revolved. (That is, it is the point at which the cut sections in the legs will intersect.) 

You want the rotation point to be at the center of the central hole in the part.
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	Leave the Point Selection set to Inferred Point.
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	For the rotation point, select the arc centerpoint of the hole in the center of the model.
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Now that you have defined the rotation point, the system is ready for you to define a cut position for the first leg. 
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For this leg, you only need to cut through the hole in the left web to the rotation point in the center of the part. (No bend segments.)
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	Select the arc centerpoint of this hole.
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This first cut segment will use the point you selected and the rotation point you defined to define its orientation. 
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You do need to tell the system when you have finished defining cut segments and bend segments on the first leg and are ready to begin on the second leg. 
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	Choose the Next Leg option.
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The cut position of this second leg must cut through the centerline of the counterbored hole.

 (You are still using the Inferred Point selection option.) 
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	Zoom in, then select the arc centerpoint of the lower edge of the counterbore part of the counter bored hole.
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This cut segment cuts through the point you defined and the rotation point you defined at the center of the model. 
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Bend segments in this type of section view will be arcs centered on the rotation point.)
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	Change the Position option to Bend Position.
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To place this bend segment where you want it on this part, you will need to indicate a location.
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	Set the Point Selection option to Cursor Location.
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	Indicate a location that will place the bend segment between the outside edge of the chamfer and the edge of the web.
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The last cut segment for this leg must go through the hole in the right web.
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	Set the Point Selection option back to Inferred Point.
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	Change the Position option back to Cut Position.
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	Select the arc centerpoint of the hole in the right web.
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The position of the second cut segment appears. 
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You can let the system choose the location for the arrows on the section line.
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	Fit the view. 
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	OK the Section Line Creation dialog.


The system places the arrows outside the edges of the part and returns you to the Add View dialog. 

The Place View creation step icon is active. 
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The placement image of the section view appears on the crosshairs. 
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	Place the section view below its parent.
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	Unfolded Section Views


An unfolded section view lets you create a section view with a corresponding section line that contains multiple cut segments and no bend segments.
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In this part of the lesson, you will learn how to:

· Define the section line through the part. 

· Align the unfolded section view with its parent (by selecting a model point).
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	Open [image: image1286.png]


part file drf_section_6.prt.


This is an angled bracket with three counter bored holes in it. It was modeled in inches.
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	Start Drafting. [image: image1289.png]





Drawing SH1 contains a TOP view of the part with a right side ORTHO view (but not displaying smooth edges). Also, it has had some of the dashed hidden edges removed.
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Your task in this exercise is to create a section view that cuts through each of the three counter bored holes.
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	Bring up the Add View dialog. [image: image1293.png]
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	Choose the Unfolded Section Cut icon. [image: image1295.png]





The Select Parent View icon is highlighted. 
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	Select the TOP view (either from the graphics window or the list box).


You want to be able to place this view by indicating a location at any distance from the parent view.
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	Be sure the Distance option is off.
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	Be sure View Label is on and Scale Label is off.
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You would like to have the system add centerlines on the section view.
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	Be sure the Create Centerline option is on.
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For this type of view, you can only use an Orthographic orientation. 
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The Define Hinge Line icon is now active. 
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You want this hinge line to be horizontal through this part. You also would like it to be associated with an edge on the part.
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	Be sure Associative Hinge Line is on.
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	Select the lower horizontal edge.
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	If you need to, use Reverse Vector (MB2) to point the section arrows vector arrow upward in the view.
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	Apply this hinge line vector and arrows vector.


The Section Line Creation dialog is displayed.
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	On the Section Line Creation dialog, be sure the Point to Point option is on.
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In order to define the cut segments, you will be selecting the arc centers of the counter bored holes.

You should be able to do this with the Inferred Point selection option. 

	[image: image1315.png]



	Use Inferred Point. [image: image1316.png]





You can begin at the lower right end and work counterclockwise through the counter bored holes. 
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	Select the outer arc of the counter bored hole at the end of the right "leg".
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A line rubberbands from the arc center point of the circle. 
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	Select the arc center point of the next counter bored hole.
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The first segment appears as a phantom line. The current segment continues to rubberband from the top right arc center point.
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Select the arc center point of the top left counter bored hole.
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You want the third cut segment to go from the top left hole through the center of the left leg.
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	Select the mid control point on the left bottom edge of the part.
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Just like in curve creation, the system will let you continue selecting points. 
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If you needed to you could remove your last cut segment or all of the cut segments. 
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Now that you have defined all the cut sections, you are ready to have the system place the section arrows and generate the section view.
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	Use MB2 to OK the dialog (and end the creation process).


The section line appears on the parent view and the placement image appears.
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	Indicate a good location for the section view below the parent view.
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Since this type of section view is elongated or folded out, there is no particular correct alignment, so the system will let you move it if you want. 

For this drawing you want to line up one of the counter bored holes.
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	Align the top right counter bored hole with the same hole on the section view. (Use a model point.)

· Display the Align View dialog. [image: image1332.png]



· Use the Model Point option. 

· For the stationary point, select the edge of the top right counter bored hole. 

· For the view to align, select the section view. 

· Choose the Vertically icon. 
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Lesson 6

Broken Views

There are several different types of broken views you can create on your drawings.

In this lesson, you will learn how to:

· create a broken view of a round part (using a solid rod break symbol). 
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For certain long parts, you may want to break the part into multiple sections creating a "broken view".
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In this part of the lesson, you will learn how to:

· create break regions in a view 

· move those regions to optimum locations 

· add dimensions to a broken view 
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	Open [image: image1337.png]


part file drf_broken_2.prt.


This is rod with splines at each end and a bearing surface in the center.
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	Start Drafting. [image: image1340.png]





There is a TOP view of the part in this E size drawing.

Hidden lines are invisible on this view.

You can begin by creating a broken view of the left end of the rod.
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	Choose the Broken View icon. [image: image1343.png]
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	Select the TOP view (either in the graphics window or from the list box).


The dialog expands to give you the options you will need. 

The first selection step, Add Break Region, is highlighted. 
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Also, the system automatically displays the part in a member view. 
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For this particular part, you want to create a break region around the left end, another around the bearing surface in the center of the rod, and a third region around the right end.
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You can begin by creating a break symbol across the rod near the left end of the part. Then you can continue creating boundary lines around the left end that end up at the top of the break symbol.
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The top "edge" of the rod is actually a silhouette. If you leave the Point Position option set to Infer, you will select an end point. So you will need to change the option in order to place the break symbol where you want it. 
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	Use Point on Curve/Edge. [image: image1351.png]
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	Select the top edge (silhouette) of the rod about here.
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	Drag the lower end of the placement image of the brake symbol below the rod so that you can better see what it looks like.
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It is an S-break line. But this is not the type of break symbol you want to use for this part. 

Since this part is a solid rod, you would rather use the "round solid" or "solid rod" symbol.

There are three rod or tubular symbols that you can choose. 

· Simple Tubular Break 

· Solid Rod Break 

· Solid Tubular Break 
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	Set the Curve Type option to Solid Rod Break.
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	Use the cursor to pull the lower end of the symbol below the rod.
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The placement image shows you the outline of the symbol but without the hatching that will eventually be displayed on it. 

For this particular drawing, you would rather that the S-break symbol were larger.
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	In the Spline Amplitude field (on the dialog bar at the bottom of the Unigraphics NX window), key in 2, then press Enter.
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The "depth" of the solid rod break symbol is increased.
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You are still working with the Point on Curve/Edge. 
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	Select the bottom edge of the rod directly below the asterisk on the top edge.
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Now that you have defined the other end of the solid rod break symbol, the system changes the curve type to Construction Line so that you can begin constructing boundary lines around the end of this part. 
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Before you do this, however, you will need to be able to indicate locations on the drawing plane. 

You could use the Cursor Location option, but the Inferred Point option should do you just as well. 
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	Set the Point Position option to Inferred Point.
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Because you left the Snap Construction Lines option on, the system will create perfectly horizontal and vertical lines if your indicates stay within the snap angle. But this is not critical for this broken section view. 
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	Indicate locations around the end of the part to define the portion of the part that will be visible on the drawing.
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	Select the top of the solid rod break symbol. (Be sure to use the Confirmation Selection Dialog to pick the correct endpoint!)
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	If you do pick a wrong control point, choose the Remove Last option and try again.
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	Choose Apply.


The system displays all the boundary lines you have created. It also shows that the first point you selected (on the top edge of the rod) has been defined as the anchor point.
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If you were to close the dialog right now, the system would return you to the drawing and the broken view would look like this. 
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Remember, you want to create a second break region around the bearing surface in the middle portion of the rod. 
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	Be sure the Add Break Region selection step is active on the Broken View dialog.
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Because you were working with a solid rod curve type, the system assumes the next break will use the same symbol. 
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Your first point of this break region will be on the top edge of the rod.
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	Use Point on Curve/Edge. [image: image1385.png]
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	Select the top edge of the rod about here.
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You must arrange this symbol so that it will "fit" into the other break symbol which means the visible "inside" material must be on top.
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The system gives you two options you can use to reorient the symbol. 
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	Use the Mirror Spline and Reverse Spline Ends options until the placement symbol looks like this.
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	Select a point on the bottom edge directly below the upper selection point.
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	Be sure the Curve Type option has changed to Construction Line. 
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Try using the Infer option to indicate line locations. 
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	Change back to Inferred Point. [image: image1397.png]
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	Create these two lines below the rod.
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You are ready to create the break symbol on the portion of the rod that is on right side of the bearing surface. 

	[image: image1400.png]



	Go to Point on Curve/Edge. [image: image1401.png]
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	Select the lower edge of the rod about here.
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This symbol must look just like the first symbol you created.
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	Set the Curve Type option to Solid Rod Break.
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	Use the Mirror Spline and Reverse Spline Ends options until the placement symbol looks like this.
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	Select the upper edge of the rod.
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	Be sure the Curve Type option has changed back to Construction Line.
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	Go to Inferred Point. [image: image1414.png]
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	Indicate the ends of these boundary lines. Be sure you select the very top edge of the break symbol on the left.
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	Apply the dialog to create this break region.
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You want the break symbol on the right end of the rod to "fit" the symbol used for the central break region.
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	Create a solid rod break symbol across the right end of the rod.  
 — When the break symbol is complete, Apply the dialog.
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· Be sure the Add Break Region selection step icon is highlighted. [image: image1422.png]



· Be sure the Curve Type option is set to Solid Rod Break. 
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· Use Point on Curve/Edge. [image: image1424.png]



· Select the top edge of the rod. 

· Use the Mirror option and/or the Reverse Spline Ends option to correctly orient the break symbol. 
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· Select the bottom edge of the rod. 
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· Be sure the Curve Type option has changed to Construction Line. 

[image: image1427.png]vvvvvvvvv




· Set the Point Position option to Inferred Point. [image: image1428.png]



· Indicate locations around the end of the rod. 

· Select the top end point of the break symbol. 

[image: image1429.png]



· Apply the dialog. 


You are ready to look at the way this broken view looks on the drawing.
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	On the Broken View dialog, choose Display.
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Of course you would still get true dimensions off of these views no matter how much gap you create between them.
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	Select the broken view on the drawing.


It is displayed as a member view. 

You may have noticed that as soon as you created the second break, all of the icons on the Broken View dialog became available. 
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These icons would let you: 

· replace a break boundary 

· move a boundary point 

· define an anchor point 

· position a break region 

· or delete a break region. 
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	Choose the Position Break Region selection step icon on the expanded dialog.
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You want to move the middle break region away from the first by a specific amount.
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	Select the boundary around the middle break region.
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	In the Distance field, key in 2.
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	Choose Apply.
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	Turn the Preview and Position option on.
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You leave the member view momentarily and see a display of the drawing. The current distance between the sections is displayed.
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You can also reposition a broken view by selecting it then indicating a new location. 
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	Leave Preview and Position option on.
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	Select the right break region (place the cursor inside the break region).


You want the gap between the broken views to be about the same.
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	Move the cursor back and forth until the placement image looks correct, then Indicate that location.
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	Check the value that's displayed. Move the image again if you need to.
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	Cancel the dialog.


Lesson 7

Break Out Section Views

This lesson will show you various techniques you can use to create special section views:

· a break out view on a single part. 

[image: image1451.png]



· a break out view on a 3D part. 
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In this section of the lesson you will:

· create a break out section on a single part. 
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	You should be working in the assembly directory, drf_asmb_valve.
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	Open assembly part file valve_assy_dwg.prt.


For this exercise you will work on drawing SH3.

	[image: image1456.png]



	Use Format[image: image1457.png]


Layout[image: image1458.png]


Open Drawing to display drawing SH3.


This D size drawing has three views on it.
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	Start Drafting. [image: image1461.png]





The TOP and ORTHO views show the mounting flange (the part that supports the three other parts in the assembly).

There is a small slot (a rectangular pocket feature) cut into its right side.
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You want to show a section of the slot in the flange so that it can be dimensioned. 

In order to do this, you will need to create lines that you can then use to define the area of the break out section on this view.
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	Use MB3 to Expand the FRONT ORTHO view.
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	Display the Basic Curves dialog.


[image: image1466.png][




	[image: image1467.png]



	Be sure the Line icon is active. [image: image1468.png]
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	Be sure the String Mode option is on.


You are just going to create lines in the view. They won't need to be associated with the edges of the part.
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	Change the point method option to Cursor Location. [image: image1471.png]
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	Draw these zig-zag lines (indicating locations on the edges of the part). Don't break the line yet!
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	To connect the last line to the first, change the point method option to Endpoint.
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	Break the string (with MB2).
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	Use MB3 to return out of the member view to the drawing.
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	Display the Break Out Section dialog. [image: image1480.png]



· Be sure that Create is on. 
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	Select the FRONT ORTHO view.


You will want the plane of the section view to cut vertically through the part.
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You want to use a base point that will fall within the area of the break.
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	For the base point, use this arc center point in the TOP view.
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Check the various views to be sure the direction arrow points toward the front of the part. 

[image: image1486.png]



	[image: image1487.png]



	Choose the Select Curves icon. [image: image1488.png]
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	Select the break out curves (use Chain or select each one individually).
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	Apply the dialog.
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You can use the same break out procedure to section a 3D part.

The only difference is in the way you create the section curves.

In this section of the lesson you will:

· create a break out section on a 3D pictorial view. 
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	You should be working in the assembly directory, drf_asmb_valve.
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	Open assembly part file valve_assy_dwg.prt.


For this exercise you will work on drawing SH4.
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	Use Format[image: image1497.png]


Layout[image: image1498.png]


Open Drawing to display drawing SH4.


This C size drawing has just one trimetric view on it.
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	Start Drafting. [image: image1501.png]





You can use this view to create a V-shaped section cut through the right front of the part.
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To define a pie-shaped section in this part, you must use at least two boundary lines that radiate from the center of the part.
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The exact angle between the lines and their position in the part will be determined by the way you want this section to look.

For this exercise, you can create lines that are 90 degrees apart and that are positioned so that the front-right section of the part will be removed, but not cut through the holes in the flange.

You first task is to orient the WCS so that you can create lines on a plane that is parallel with the bottom face of the part.

Remember, it will be the base point and vector direction that tell the system how much of the object to cut away—not the placement of the boundary curves themselves. 
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	Use MB3 to Expand the view.
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	Orient the WCS [image: image1506.png]


to the plane of the bottom edge of the collar (the green component).
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· Choose the Orient WCS icon (or choose WCS[image: image1508.png]


Orient) to display the CSYS Constructor. 

· Choose the CSYS of Object icon. [image: image1509.png]



· Select the lower curved green edge of the collar component. 

· If the proposed orientation looks correct, OK the dialog.


You want to cut a quarter from the front right of the part, but you want to show the front hole in the flange.
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So you will need to rotate the WCS not quite 90 degrees before you create the boundary curves.
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	Rotate [image: image1513.png]


the WCS clockwise around its ZC axis 70 degrees.

· Choose the WCS Dynamics icon. 

· Select the rotation handle (the yellow ball) between the XC and YC axes to display the dynamic input box. 
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· In the Angle field, key in a value of negative 70, then press Enter. 
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	If everything looks good, turn off the WCS Dynamics icon. 


Your next task is to create the curves you will need to define the boundary of the break out section.

You could create individual lines as you've done previously. But another way to do this would be to create a rectangle, then use these curves to cut a 90 degree chunk out of this part.
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	Choose the Rectangle icon [image: image1519.png]


on the Curve dialog (or you can choose Insert[image: image1520.png]


Curve[image: image1521.png]


Rectangle).


The Point Constructor dialog is displayed.
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You want the upper left corner of this rectangle to be placed at the 0,0,0 location of the WCS in the central axis of the part.

	[image: image1523.png]



	For the first corner of the rectangle, be sure it will be placed at the 0,0,0 point of the WCS.

· If you need to, Reset the three base point values to zero. 

· OK the dialog. 
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You need to make the rectangle large enough to cut through all of the part.
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	Change to Cursor Location [image: image1526.png]


on the dialog.
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	Indicate a location for corner 2 that will make these boundary curves large enough to completely cut through the part.
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	Return out of the member view to the drawing.


Now that you have the boundary curves you need, you can create the break out section view. 

 (The view boundary of the trimetric view may cut off some of the curves you created.) 
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	Display the Break Out Section dialog. [image: image1531.png]
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	Select the trimetric view.


You will want to remove a section from this part that goes from the top to the bottom. 

This means you will need to define a base point either at the very top or very bottom of the model then point the extrusion vector in the correct direction. 
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	Use Arc/Ellipse/Sphere Center. [image: image1534.png]
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	For the base point, select the highest arc center point on the model.
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The system gives you a vector perpendicular to the drawing plane. (That is, it points directly at you.) 
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Because you chose a base point at the top of the model, you want the extrusion vector to point downward along the axis of the model.

You can use any two points on the model that will provide the correct direction. 
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	Be sure the Indicate Extrusion Vector selection step is on. [image: image1539.png]





The system can recognize the endpoints of any of the vertical edges (silhouettes) on the model. 
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	Use Two Points. [image: image1541.png]





The order of your selections will define the direction of this vector. 
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	Select the upper then the lower end point on any one of the vertical edges (for example, the silhouette edge of the collar). Select the end points in the order shown.
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Now the vector points in the direction you need. 
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Your next step is to select the curves that will define the boundary of the break out section.

	[image: image1545.png]



	Choose the Select Curves selection step icon. [image: image1546.png]
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	Select the four lines of the rectangle (select them individually).


As soon as you select the last line, the system provides the points that you could use to adjust the size and shape of the rectangle if you needed to. 
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	Turn on Cut Through Model.
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	Apply the dialog.
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Lesson 8

Ordinate Dimensions

Ordinate dimensions differ from conventional dimensions in that they describe the horizontal and vertical distances from a single base position (called the "datum origin"). Also, they consist only of dimension text and a single extension line.

This lesson is for those who need to use ordinate dimensions on their drawings.
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In this lesson, you will learn how to:

· set up the instructions for the placement of the ordinate dimensions by creating an ordinate dimension set 

· create ordinate dimensions along vertical and horizontal margins around the part 

Before you can create an ordinate dimension, you must create an "ordinate dimension set", that is, the instructions for the placement of the ordinate dimensions.

In this part of the lesson, you will:

· define the datum origin. 

· specify the positive quadrant for the ordinate dimensions. 

· choose a name for the ordinate set. 

· define the distance from the edges of the part for the ordinate dimensions. 
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	Open [image: image1553.png]


part file drf_orddim.prt from the drf subdirectory.


This is a plate with simple holes and a rectangular cut out in it. It is a metric part.
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	Start Drafting. [image: image1556.png]





Drawing SH1 is an A4 size drawing. The one view is a TOP view.
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	Choose the Ordinate Dimension icon [image: image1558.png]


from the Dimension toolbar (or you can choose Insert[image: image1559.png]


Ordinate Dimension).


The Ordinate Dimension Sets dialog is displayed. 
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You will use this dialog to set up the way you want the ordinate dimensions to be used. 

There are four things you need to create an ordinate dimension set: 

· Define the datum origin 

· Specify the positive quadrant in relation to the datum origin 

· Name the set 

· Specify the display of the datum origin 

First, you can define the origin of the datum.

You must associate the datum origin to a specific feature in the view. 

For this drawing, you can place the datum origin at the upper right corner of this part.

To do this, you must be able to select an end point on one edge of the part. 
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	Be sure the Point Position option is set to Control Point. [image: image1562.png]
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	Select the control point at the upper right corner.
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You are associating the datum origin to the part. If the feature is changed, this datum origin will remain at this location.

When you create a datum origin, you must tell the system in which direction you want the positive dimensions to be measured. 

The system divides the view into four quadrants centered on the datum origin.
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Since you chose the control point in the upper right corner of the drawing view, you will need to define the lower left quadrant as the one with the positive values (as measured away from the datum).
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	Click on the current Quadrant option button. [image: image1567.png]





You get five quadrant-defining options. 
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You want to have all of the dimension values in the lower left quadrant to be positive.
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	Set the Quadrant option button to the Positive Quadrant III option. [image: image1570.png]





You can use the default name (ORDINATE1) or you can enter a different name. 

Whatever you do, this is the name that will appear on the drawing (if you want it displayed at all). 

The Ordinate Set Name text field is not case sensitive. Whatever you key in will automatically appear in upper case. 
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	In the Ordinate Set Name text field, key in DAT1.
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Next, you must specify the display for the datum.

You can define the way you want the name of the datum origin to appear on the drawing in any one of three ways.
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	Click on the current Display Origin Using option button. 


You can: 

· display the name you used in the Ordinate Set Name text field (the default) 

· Or you can specify something else using the Annotation Editor 

· Or you can use no symbol at all. 
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In this case you want the system to use the name you keyed in on the Ordinate Dimension Sets dialog. 
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	Leave the Display Origin Using option button set to Ordinate Set Name.
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You have done the four things you needed to do to define the ordinate dimension set.
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	OK the Ordinate Dimension Sets dialog.


The Ordinate Dimensions dialog is displayed. 
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Also, the ordinate set name appears on the drawing.

[image: image1579.png]CATL




As you can see from the middle part of this dialog, you can ask for dimensions with appended text, specific precision, and specific types of tolerance.

Next you need to define margins around the view where you want the ordinate dimension to be placed by the system.
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You need to define at least one ordinate margin for horizontal dimensions and/or vertical dimensions before you begin to create dimensions.

For this drawing you want the vertical ordinate dimensions to appear 10 mm to the left of the edge of the part.
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	Be sure that the Vertical Margin icon [image: image1583.png]R




is selected.

· Be sure the Line Position option button is set to the Existing Line option. [image: image1584.png]
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	In the Margin Distance field, key in 10.
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If you needed to place the vertical margin to the left of the part, you would key in a negative value. 
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	Select this edge.
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The vertical margin is temporarily displayed [white] on the right side of the part.

Next, you can define a horizontal margin for vertical dimensions that will be above this view.
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	Choose the Horizontal Margin icon. [image: image1590.png]
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	Leave the Margin Distance set to a positive 10 mm.


Just as with the vertical margin, a negative number would place the margin below your selected edge. 
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	Select the upper edge of the part.
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A temporary horizontal margin is displayed 10 mm above the edge you selected.

Now that you have established the two margins that you will use on this part, you need to set the preferences on the Ordinate Dimensions dialog that will define how the ordinate dimensions will be displayed.

For these metric dimensions, you will want to use one place precision.
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	Check the Annotation Preferences dialog [image: image1596.png]


to see that the nominal precision is set to 1 decimal place.

· Bring up the Annotation Preferences dialog. 

· Display the Dimensions pane. 

· Be sure the Nominal precision is set to 1 Decimal Place. 
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	Leave the dialog up for the next task.


You could also use the Ordinate Dimensions dialog to set the precision.

You want all the ordinate dimensions that will be created to be aligned with their extension lines.
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	On the Dimensions pane, set the Alignment option to Aligned.
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	OK the Annotation Preferences dialog.


Your first ordinate dimensions can be two dimensions (one vertical, one horizontal) that define the position of the datum point.
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The dialog will let you create both of these dimensions at the same time. 
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	Choose the Horizontal & Vertical icon. [image: image1605.png]





Both margins appear near the top and right edges of the part. 
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	Be sure you will be able to select a control point. [image: image1607.png]
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	Select the control point at the top of the vertical edge.
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You get the zero-zero location of the datum with both a horizontal and a vertical dimension.
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You need both horizontal and vertical ordinate dimensions on the large hole at the right edge of this view.
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	Change the Point Position option to Arc Center. [image: image1613.png]
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	Select the large hole in the upper right corner of the part.


You get both ordinate dimensions for this hole.

For the two smaller holes towards the bottom of the part, you only need dimensions that are placed along the vertical margin.
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	Choose the Vertical Only icon. [image: image1617.png]
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	Select each of the lower holes.


You need to add these dimensions along the upper edge of the part.
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	Choose the Horizontal Only icon. [image: image1621.png]
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	Dimension these upper holes. (do not dimension the rectangular pocket near the left edge of the view.)
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	Refresh the view.


You need to know how to create a dogleg angle whenever you need one (even though you really do not need one on this part). 

For this exercise you can create one horizontal dimension with a dogleg. 
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	Turn on the Create Dogleg option.
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If you needed to, you could change the angle of the dogleg. 

You are still working in the "horizontal only" procedure. 
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	Select this lower hole.
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You need to indicate the position of the horizontal part of the dogleg. 
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	Indicate about half way up between the hole and the upper edge of the part.


You get a rubberband image of the dogleg. 
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	Move the placement image back and forth to see how the dogleg would be constructed, then place the dimension (and a small dogleg) to the left of the hole.
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This completes the Course.
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