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Introduction

	[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\estimated_time.gif]
	Estimated time to complete this course: 1 hour



This course is an overview of using sketches, grooves, and revolved features 


[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphic_library\icons\toolbars\gateway\resource_bar\roles.gif] NX Roles 
The activities in this course assume that you are using the Essentials with full menus role in NX. If your system is set to use a different role, you may see different icons and menus in NX. 






































Using Sketches to Build Models

	[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\estimated_time.gif]
	Estimated time to complete this section: 1 hour



	[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\objectives.gif]
	This lesson provides a series of activities that let you create these models. 



[image: ]


In this lesson, you will perform the following:
1. create extruded bodies from sketches,
1. create revolved bodies from sketches,
1. trim a solid with sheet bodies,
1. intersect solid bodies,
1. create, rename, edit, and use expressions,
1. create tangent, and angled datum planes,
1. create simple through holes, and
1. create internal and external grooves.














Creating a Hex Nut from Sketches


	[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\objectives.gif]
	In this activity, you will create a hex nut from two sketches.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\nut_done.gif]





































Opening the Part

[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Open the nut_bolt_1 part and start the Modelling application. 


[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\nut_sketches.gif]


This file contains the two sketches.




































Starting an Extruded Body

You can extrude the hexagon sketch to create the basic shape of the nut.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Choose the Extrude icon [image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphic_library\icons\toolbars\modeling\form_feature\extruded_body.gif]or Insert→Design Feature→Extrude. 
You will extrude the hexagonal lines and the circle on the sketch.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Choose Feature Curves on the Selection Intent toolbar. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Select any curve on the hexagon in the view. (The entire sketch will be selected.) 
You want the locations to be from the position of the WCS to a vertical distance of 22.6 mm. You will extrude the sketch in the ZC direction as is currently displayed, so you do not need to make any changes to the direction. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]For the End value key in 22.6 and press Enter. 
The default starting location is at zero, which is what you want to use. You do not want a taper or offset on this feature.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Choose OK. 



[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\nut_extrud.gif]


















Starting the Revolved Body

To create the chamfers on the top face of the nut a number of functions can be used, but in this activity, you will revolve the second sketch, and intersect the two solids to create the final model. 


[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\nut_rev_sel_skt.gif]


[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Choose the Revolve icon [image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphic_library\icons\toolbars\modeling\form_feature\revolved_body.gif]or choose Insert→Design Feature→Revolve. 
The Revolve dialog displays.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Select the other sketch, and click MB2. 

Notice that the first time you select the sketch it changes to a red colour. This indicates a state of pre-selection only. In order to fully select the sketch, MB2 must be selected to confirm the selection.

Once the sketch is fully selected, the cue line should read “Select objects to infer vector”. In basic terms, this is the software’s way of asking you to define the centre line of the resulting revolved body.

The Revolve dialog advances to the vector selection step. 


























Specifying the Axis and Angle

You will be revolving the sketch about an axis.
The vector options let you specify the axis of revolution. 
You will use the sketch curve located on the ZC axis, so you can select the curve in the view.


[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\nut_rev_sel_ax.gif]


[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Select the longer vertical line of the same sketch as the Axis of Rotation. 
A direction vector displays along the line.


[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\nut_rev_sel_ax1.gif]










Completing the Revolved Body

The dynamic input boxes display parameters for the revolve.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Make sure that the Start Angle is at 0, and the End Angle is at 360. 
You will create the solid body and perform the intersect later, although you could do it now.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Verify that the None [image: ] icon is selected. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Choose OK. 
The revolved solid is created.


[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\nut_rev_ext.gif]



























Intersecting Two Solids

The next step is to create an intersecting solid with the two solids that you have just created. 


[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\nut_cham.gif]


[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Choose the Intersect icon[image: ] or choose Insert→ Combine Bodies→ Intersect. 
The Intersect dialog displays. The dialog is very similar to the other Boolean operations dialogs for Subtract and Unite.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]With the Target Body selection step active in the Intersect dialogue box, select the hexagonal solid body. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]With the Tool Body selection step active in the Intersect dialogue box, select the revolved solid. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Since you will not need to use the other options on the dialog, choose OK to complete the intersection. 
The model is complete.


[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\nut_done.gif]


· Save and Close all parts.
Note you will need to save your model file to your own private directory as the network will not allow you to write to the Public Kestrel Drive. 
Hint: Save as ….. 







Creating a Hex Bolt from a Sketch



	[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\objectives.gif]
	In this activity, you will use portions of a sketch to create parts of a solid hex bolt.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\bolt_final.gif]




































Opening the Part

[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Open the nut_bolt_1 part and start the Modelling application. 


[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\nut_sketches.gif]


This file contains two sketches. 

































Starting the Bolt Head

You will create the head of the bolt by extruding the hexagonal portion of the sketch.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Choose the Extrude icon [image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphic_library\icons\toolbars\modeling\form_feature\extruded_body.gif]or choose Insert→Design Feature→Extrude. 
You want to select the six lines that are connected to form the hexagon, but not select all curves on the sketch. You can use the Add Connected selection intent method to do this. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Choose Connected Curves on the Selection Intent toolbar. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Select any line on the hexagon (notice that six lines are selected). 


[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\bolt_head_1b.gif]































Completing the Hex Shape of the Bolt Head

The extrusion direction vector and an offset vector display. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Use an End value of 22.6. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Choose OK. 


[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\bolt_ext.gif]


The head of the bolt is partially complete.
































Adding a Chamfer to the Bolt Head

[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Choose the Revolve icon [image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphic_library\icons\toolbars\modeling\form_feature\revolved_body.gif]or choose Insert→ Design Feature→Revolve. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Select a curve on the other sketch and click MB2. 


[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\bolt_rev_skt_sel.gif]


You need to specify the axis of revolution.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Select the longer vertical line on the same sketch to indicate that it will be the Axis of Rotation. 


[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\bolt_rev_ax_sel.gif]



















Completing the Bolt Head

A direction vector displays along the ZC axis in the view.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Use a Start Angle of 0 and an End Angle of 360. 
There are four Boolean options: Create, Unite, Subtract, and Intersect.
Choose the Intersect icon [image: ]from the dialog.

[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]If prompted to “select a body to intersect with (cue line), select the hexagonal solid which you extruded previously. 

[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Choose OK. 
The chamfer on the top of the hex bolt head is complete.


[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\bolt_head.gif]



























Extruding the Shaft

You will create the shaft portion of the bolt using a circle on the sketch.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Change your Rendering Style to Static Wireframe. 


[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\bolt_3.gif]


[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Choose the Extrude icon [image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphic_library\icons\toolbars\modeling\form_feature\extruded_body.gif]or choose Insert→ Design Feature→Extrude. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Set the Selection Intent to Single Curve. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Select the circle in the sketch. 





























Specifying Shaft Length

[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Key in –60 (negative value) for the End value, and press Enter. 


[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\bolt_vector_b1a1a.gif]
































Completing the Bolt

You will Unite the shaft to the head of the bolt.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Choose the Unite [image: ]icon, and choose OK. 
A shaded display would look like this.


[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\bolt_5.gif]


[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Save and Close all parts. 

Note: you will need to save your model file to your own private directory as the network will not allow you to write to the Public Kestrel Drive. 
Hint: Save as ….. 




















Using Expressions



	[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\objectives.gif]
	In this activity, you will use expressions to control the nut, so that when one value changes, the entire model updates. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\nut_mod_small.gif]








































Opening the Part

[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Open the nut_mm_exp_1 part and start the Modelling application. 


[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\nut_sketches.gif]





































Starting the Expressions Function

You will look at the expressions that currently exist in the part.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Choose Tools→ Expression. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]If needed, choose the More icon [image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphic_library\icons\toolbars\common\more.gif]to expand the dialog. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Change the Listed Expressions to All. 
Now, the Expressions dialog lists all expressions.











































Expressions of Importance for this Part

By using expressions, the two sketches can be controlled and fully associated to just one value, the shaft diameter. 
1. K=22.6 is the value that was used for the extrusion height.
1. d=36 is the shaft diameter.
1. k1=20.34 is the wrenching height.
1. p1=60 controls the 60 degree angle for the hexagon.
1. p10=25 is the nominal angle for the chamfer.
1. p18=67.5 is the width across corners.

[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\bolt_sketch_1.gif]


[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\bolt_sketch_2.gif]














Renaming Expressions

You will rename expressions using relevant ANSI standards. 
Some of the names have already been renamed (K, k1, and d). You need to rename p1, p10, and p18. It is important that you name the expressions with meaningful names for future use. This part has been modelled to the standards in the Machinery's Hand Book ANSI B18.2.3.6m—1979 table 7. 

[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\bolt_std.gif]

You will not need the S value.
1. K=22.6 is the value that will be used for the extrusion height of the head.
1. d is the shaft diameter.
1. k1 is the Wrenching Height of the head.
1. c_ang is the angle for the chamfer (15—30 deg.)
1. E is the Width Across Corners of the head.
First, you will change p18 to E.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Choose p18 from the expression list. 
The Name and Formula display in the lower fields of the Expressions dialog.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]To rename the expression, key E into the Name field and press Enter. 
	[image: Note]
	Remember, Expression names are case-sensitive.


As you can see, the name p18 has changed to E.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Rename the p10 expression to c_ang. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Rename the p1 expression to hex_ang. 
When you are finished, the expressions will look like this.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\nut_expression_3a.gif]


Changing the Value of an Expression

You can relate model parameters to the diameter of the shaft. 
This will allow you to change only one value, and the part will update to the proper size and shape as required for that diameter.
Make Layer 3 Selectable to see the solid body.

Hint: Select the Layer Settings icon and select the tick box on layer 3.

The expression value of the E (Width Across Corners) should be 1.875 times the diameter of the shaft.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Choose E from the list in the Expressions dialog. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Change the formula (67.5) to 1.875*d, and press Enter. 
The expression will update to the new value in the expression list.
The expression value of the K (height of the head) should be 0.628 times the diameter of the shaft.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Choose K, and change the formula from 22.6 to d*.628, and press Enter. 
The expression will update to the new value in the expression list.
The expression of the k1 (Wrenching Height) should be 90% of the head height.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Choose k1, and change its formula to K*.9, and press Enter. 
Check the updated expressions.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Choose OK. 






























Modifying Your Model

[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Choose Tools→ Expression, and choose the d expression. 
You will make the hole diameter much smaller and update the model.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Change the formula to 10, and press Enter. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Choose OK. 
The nut is now smaller, to match the 10 mm. hole diameter requirement.


[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\nut_mod_small.gif]


[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Save and Close the part. 































Adding Holes and Grooves to a Bolt

	[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\objectives.gif]
	In this activity, you will add datum planes, simple through holes, and grooves to a hydraulic fitting. You will use expressions to control the location of the holes that you add. 




[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\hyd_fit.gif]
































Opening the Part

[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Open the hyd_fitting_1 part and start the Modelling application. 


[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\hyd_fit_start.gif]


Layers 1 and 62 contain datum planes with sketches. You need to make layer 62 selectable, because it contains a datum plane and datum axes that you will use in this activity. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Make layer 62 Selectable. 
The datum plane and two datum axes display. 


[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\hyd_fit_l2.gif]













Creating a Datum Plane Tangent to a Cylindrical Face

For this type of hydraulic fitting, a hole is required that pierces a cylindrical face to allow the fluid to flow from the outside to the inside of the fitting. 
To create a hole through a cylinder, you need to place the hole on a datum plane that is tangent to the cylinder. This Datum will be created tangent to the cylinder and parallel to the centre datum. You will create this datum plane on a layer with the category of reference features. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Make layer 61 the Work Layer. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Choose the Datum Plane icon [image: ] or choose Insert→ Datum/Point→ Datum Plane. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Select the cylindrical face and then select the Datum Plane (don’t ok the Datum Plane dialogue box yet). 


[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\hyd_fit_tan_dat_sel.gif]
























Using Cycle Solution for Datum Plane Creation

After you make your initial selections, a temporary datum plane is located tangent to the cylindrical face. It may not be located exactly where you want it, so you can use Cycle Solution to relocate the datum plane. 

· Ensure that the Angle input on the Datum Plane dialogue box is set to 0. You may need to expand the Angle section of the dialogue box to check or change the input (don’t ok the Datum Plane dialogue box yet).

[image: ]
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Choose the Cycle Solution icon [image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphic_library\icons\dialogs\modeling\datum_plane\cycle_solution.gif] until the datum is parallel to the existing datum. You may need to expand the Plane Orientation section of the dialogue box to cycle the solution.  


[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\datum_tangent_temp.gif]


[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Choose OK to create the datum plane. 






















Creating a Thru Hole

You will create a hole on the tangent datum plane.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Choose the Hole icon [image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphic_library\icons\toolbars\modeling\form_feature\hole.gif]or choose Insert→ Design Feature→ Hole. 
The Hole dialog displays. For the placement face, you will use the tangent datum plane.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Specify a General Hole for Type.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Select the Simple [image: ] Form. 
You do not need to specify the depth or tip angle, because you will be creating a thru hole.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Key in 15 for the Diameter of the hole. 
Select the tangent datum plane which you created previously. 

The software automatically orients the view so that you are looking directly at the surface which has been chosen to start the hole. 
Notice that:
The cue line states “Select point to specify start point” At this stage you will locate the centre point of the hole relative to the two datum axis (one running horizontally along the underside of the head of the hydraulic fitting and the other running vertically along the centre line of the hydraulic fitting. 


[image: ]

Select a position on the cylindrical surface of the hydraulic fitting, creating a point.

The location of the point is not critical as you will specify its exact position using dimensions in the next step. 

Select Inferred Dimension and select the horizontal automatic dimension which appeared when you created the point. Change the value to 0. By doing this you are aligning the point to the central datum plane. 

[image: ]


Ensuring that Inferred Dimension is still active, select the vertical dimension and change the value to 30.0. By doing this, you have positioned the point 30mm away from the horizontal datum axis which runs along the underside of the head of the hydraulic fitting.

[image: ]

Select Finish Sketch. The hydraulic fitting is displayed with a three dimensional preview of the hole geometry. Don’t OK the Hole dialogue box yet.

You only want the hole to go from the outer surface through to the inner void. You do not want it to extend all the way through the part. 

[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Under the Form and Dimensions section of the Hole dialogue box, change the Depth Limit from Value to Until Selected and then pick the datum plane which intersects the centre of the hydraulic fitting. Press MB2 to confirm the selection.  

[image: ]

OK the Hole dialogue box.

The first hole has now been created.




Starting the Angled Datum Plane

Next, you will create a hole for a safety wire. The safety wire will prevent the fitting from unscrewing during operation. 
You will create the hole at an angle to an existing solid face. To do this, you will first create an angled datum plane.
To create a datum plane at an angle to a face, you select a face and a datum axis or a straight edge. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Choose the Datum Plane icon [image: ]or choose Insert→ Datum/Point→ Datum Plane. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Select a flat face of the bolt head. 
Remember to use Zoom, Pan, and Fit as needed as you make your object selections in this activity.


[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\bolt_head_flat.gif]























Selecting an Adjacent Vertical Edge

[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Select one of the adjacent vertical edges of the bolt. Do not select the edge at the midpoint or end point. 
1. Remember to Zoom, if needed. 
1. Remember, you can use the QuickPick cursor by hesitating for a few seconds before picking the line. Three dots will appear alongside the mouse pointer. [image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\quickpick_cursor.gif]
	 If you pick while the three points are visible, a QuickPick menu will appear enabling you to select the exact feature you intended to pick from a list.



[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\hyd_fit_sw_dat_1.gif]




























Specifying the Angle for the Datum Plane

Now, you can specify the angle that you desire.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Change the Angle value to 60. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Choose OK. 
The angled datum plane is created. You can now use it to place the hole through the head of the solid body.



[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\hyd_fit_sw_dat_3a.gif]



























Creating a Hole on an Angled Datum Plane

[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Choose the Hole icon [image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphic_library\icons\toolbars\modeling\form_feature\hole.gif]or choose Insert→ Design Feature→ Hole. 
The Hole dialog displays.

[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Specify a General Hole for Type.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Select the Simple [image: ] Form. 
You do not need to specify the depth or tip angle, because you will be creating a thru hole.
Key in 3 for the Diameter of the hole. 
You will create a simple thru hole, placing it on the angled datum plane that you just created.

[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Select the datum plane which you created at a 60° angle to one of the flat surfaces on the side of the hexagon. 

The software automatically orients the view so that you are looking directly at the surface which has been chosen to start the hole. 
Notice that:
The cue line states “Select point to specify start point” At this stage you will locate the centre point of the hole relative to the underside of the head of the hydraulic fitting and from the edge which you selected to ‘hinge’ your datum plane.

[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Turn Continuous Auto Dimensioning off (make sure that there is no blue border surrounding the Continuous Auto Dimensioning icon). 
[image: ]

Select a position near the centre of the angled datum plane which you created in a previous step. 

Use Inferred Dimensions to create a horizontal dimensional constraint between the centre point of the hole and the edge upon which the datum plane would pivot.

[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]In the value field, type in K/4 making sure that K is in upper case. 


[image: ]

Remember that K is the expression which dictates the height of the head of the hydraulic fitting. By using the formula K/4, the hole feature will use a quarter of K’s current value to establish the position of the hole along the X axis.

Ensuring the Inferred Dimensions is still active, create a vertical dimensional constraint between the centre point of the hole and the lower edge of the head of the hydraulic fitting.

In the value field, input K/2, again making sure that K is in upper case.

[image: ]

[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Select Finish Sketch. The hydraulic fitting is displayed with a three dimensional preview of the ‘locking wire’ hole geometry. Don’t OK the Hole dialogue box yet.

You want the hole to go from the angled datum plane through to the surface on the opposite side of the head of the hydraulic fitting. 

On the Hole dialogue box, Change the Direction option to Along Vector

Change the Depth Limit to Through Body and ensure that Boolean is set to Subtract 

Ok the Hole dialogue box to create the ‘locking wire’ hole.  

[image: ]

For future reference, to change the angle of the hole, all you need to do is change the angle of the datum plane.





Adding an External Groove

Unlike many other “Design Features” that require placement on planar faces, grooves must be placed on cylindrical or conical faces. 
Grooves can be created as internal (e.g., inside a hole) or external features. 
You will add an external groove to the outside of the bolt.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Choose the Groove icon [image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphic_library\icons\toolbars\modeling\form_feature\groove.gif]or choose Insert→ Design Feature→ Groove. 
The Groove dialog displays three types of grooves that you can create: Rectangular, Ball End, or a U Groove.
You will add a rectangular groove to the exterior of the shaft.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Choose the Rectangular type. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Select the outside cylindrical face of the shaft. 
The Rectangular Groove dialog displays parameters for Groove Diameter and Width of the groove.



































Specifying Parameters for the Groove

You will relate the groove diameter to the diameter of the shaft. (The groove diameter is the inner diameter of an external groove, or the outer diameter of an internal groove. For an external groove, like the one you are creating, the diameter must be smaller than the diameter of the selected cylinder.) 
The expression named “d” already exists in the part. The d expression controls the diameter of the shaft.
Currently d = 36 mm. You want a groove depth of 2.5 mm., so the diameter of the groove needs to be 31 mm. You want the width of the groove to be 5 mm. (The width is measured along the axis of the selected face.) 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Key in d–5 for the Groove Diameter, and key in 5.0 for the Width of the groove. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Choose OK. 
A static wireframe display will aid in the selection of the edges required for positioning.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Change to a Static Wireframe Rendering Style. 



































Positioning the Groove

The Position Groove dialog displays. 
The tool that creates the groove appears as a large disk. The dashed groove line is a temporary centreline display that is used for positioning the groove to its centre. A groove can be positioned from an edge by selecting the proper edge of the disk. 
The diameter (hole in centre of the disk) is the diameter that you entered earlier: d–5. 

[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\hyd_grv_loc_1a.gif]

You need to select a target edge or accept the initial position.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]For the target edge, select the edge where the shaft and the head of the bolt come together. 
The edge to select is indicated below.

[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\hyd_grv_loc_2a.gif]

Now, you are prompted to select tool edge.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]For the tool edge, select the dashed centreline of the groove. 
The Create Expression dialog lets you specify the expression for the distance between the selected target and tool edges.
"K" is an expression that exists in the part, and it controls the total height of the head of the bolt.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Key in K/2 as the distance from the base of the head to the centre of the groove then choose OK. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Change the view to a shaded display. 
The external groove displays just below the head of the bolt.

[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\hyd_grv_1a.gif]




























Adding an Internal U Groove

Now, you will add an internal U-Groove.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Choose the Back option on the Rectangular Groove dialog. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Choose U Groove on the dialog. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Select the inside cylindrical face of the bolt shaft. 


[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\groove_3.gif]




























Specifying Parameters for the U-Groove

The U Groove dialog displays parameters for the Diameter, Width, and Corner Radius. Currently the hole diameter in the bolt shaft is 16 mm.; so, a diameter of 21 mm. will produce a groove 5 mm. larger in diameter. This translates to a groove that is 2.5 mm. deep. The width or thickness of the groove will be 5.0 mm. Its corner radius will be 1.0 mm. For internal grooves, the groove diameter is the outer diameter of the internal groove. For internal grooves, the groove diameter must be larger than the diameter of the selected face. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Key in 21 for the Groove Diameter. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Key in 5 for the Width. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Key in 1 for the Corner Radius. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Choose OK. 







































Selecting the Target Edge

The Position Groove dialog displays.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Change your Rendering Style from Shaded to Static Wireframe. 
The tool solid displays as a disk. 


[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\hyd_grv2_loc_1.gif]


You need to select a target edge or accept the initial position.
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]For the target edge, select the edge at the end of the shaft. 


[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\hyd_grv2_loc_2.gif]










Selecting the Tool Edge

The dashed line is a temporary display that can be used for positioning the groove to its centre. Now, you need to select a tool edge. As before, you will use the centreline of the groove as the tool edge. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]For the tool edge, select the dashed groove centreline. 
The Create Expression dialog displays. 
You will relate the location of the groove to K, which is an expression that controls the total height of the head of the bolt. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Key in K/4 for the distance from the end of the shaft to the centre of the groove and choose OK. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Cancel all dialogs. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Change the Rendering Style to Shaded. 
[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Make layer 3 the Work Layer and all others Invisible. 



[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\efmd\graphics\bolt\finished_bolt.gif]


[image: C:\..\..\..\Program Files\UGS\NX 4.0\nxcast\html\graphics\actarrow.gif]Close all parts. 
[image: This is the end of the course.]
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» Select a point on the cylindrical surface of the hydraulic fiting, creating a point

The location of the point is not critical as you will specify its exact position using dimensions in the next step.

ie]
» Select Inferred Dimension and select the horizontal automatic dimension which appeared when you created the point. Change the value to 0. By doing this you are aligning the point to the central datum
plane
Now, you need to specify the through face.
W With the Thru Face | selection step active, select the centre datum plane for the thru face
» Choose OK on the Hole dialog

The Positioning dialog displays

Positioning the Hole

‘You will position this hole with the perpendicular, and point onto line options

» Use the Perpendicular > positioning method, and select the datum axis at the base of the head of the bolt.
The datum axis to select is shown below. *
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01 — = » Select Inferred Dimension and select the horizontal automatic dimension which appeared when you created the point. Change the value to 0. By doing this you are aligning the point to the central datum plane.
e
Ly
» Ensuring that Inferred Dimension is still active, select the vertical dimension and change the value to 30.0. By doing this, you have positioned the point 30mm away from the horizontal datum axis which runs
...~ | @ Inbox - & 2 Micro, CLEM along the underside of the head of the hydraulic fitting
Now, you need to specify the through face.
- ith the Theu Face ) setecion step active, select the centre datum plane for the thru face
» Choose OK on the Hole dialog.
The Positioning dialog displays.
o
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» Under the Form and Dimensions section of the Hole dialogue box, change the Depth Limit from Value to Until Selected and then pick the datum plane which intersects the centre of the hydraulic fitting

Now, you need to specify the through face.

W With the Thru Face | selection step active, select the centre datum plane for the thru face
» Choose OK on the Hole dialog
The Positioning dialog displays

Words 3815 | &

ie]
» Ensuring that Inferred Dimension is still active, select the vertical dimension and change the value to 30.0. By doing this, you have positioned the point 30mm away from the horizontal datum axis which runs
along the underside of the head of the hydraulic fitting
» Select Finish Sketch. The hydraulic fiting s displayed with a three dimensional preview of the hole geometry. Don't OK the Hole dialogue box yet
You only want the hole to go from the outer surface through to the inner void. You do not want it to extend al the way through the part
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Creating a Hole on an Angled Datum Plane
» Choose the Hole icon 2 or choose Insert— Design Feature— Hole
The Hole dialog displays.
» Specify a General Hole for Type.
» Select the Simple U Form
You do not need to specify the depth or tip angle, because you vill be creating a thru hole.
» Keyin.3.for.the Diameter.of the hole.
You vill create a simple thru hole, placing it on the angled datum plane that you just created.
» Select the datum plane which you created at a 60° angle to one of the flat surfaces on the side of the hexagon.
The software automatically orients the view so that you are looking directly at the surface which has been chosen to start the hole.
Notice that
The cue line states “Select point to specify start point” At this stage you will locate the centre point of the hole relative to the underside of the head of the hydraulic fitting and from the edge which you selected
to ‘hinge’ your datum plane.
>
& =

» With the Placement Face | &2 selection step active, select the angled datum plane that was just created.
» Select the opposite face (not the fist face a drill would pierce but the last face a drill would pierce) for the through face. 5
» Choose OK on the Hole dialog. o
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al
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- With the Placement Face = selection step active, select the angled datum plane that was just created
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b Select the opposite face (not the first face a drill would pierce but the last face a diill would pierce) for the through face.
» Choose OK on the Hole dialog.
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» Select a position near the centre of the angled datum plane which you created in a previous step.

7 3]
» Use Inferred Dimensions to create a horizontal dimensional constraint between the centre point of the hole and the edge upon which the datum plane would pivot
W In the value field, type in K/4 making sure that K is in upper case
221 {K/4
G =)
Remember that K is the expression which dictates the height of the head of the hydraulic fiting. By using the formula K/4, the hole feature will use a quarter of K's cutent value to establish the position of the
°

Edit dimension value or use ME1 drag to move ori

>

Sketch needs 2 constraints

o)

@
or

AN

(R

hole along the X axis

» Ensuring the Inferred Dimensions is stil agfivg, create a vertical dimensional constraint between the centre point of the hole and the lower edge of the head of the hydraulic fitting
Ystart  [m6 Tnbox- w7S W20, - © hp ot - [GRevae.

W I the value field, input K/2, again making sure that K is in upper case

» With the Placement Face | selection step active, select the angled datum plane that was just created
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You want the hole to go from the angled datum plane through to the surface on the opposite side of the head of the hydraulic fitting

» On the Hole dialogue box, Change the Direction option to Along Vector

» Change the Depth Limit to Through Body and ensure that Boolean is set to Subtract

» Ok the Hole dialogue box to create the ‘locking wire' hole

For future reference, to change the angle of the hole, all you need to do is change the angle of the datum plane.

Adding an External Groove

Unlike many other Design Features” that require placement on planar faces, grooves must be placed on cylindrical or conical faces
Grooves can be created as intemal (¢.g., inside a hole) or extemal features

You will add an extemal groove to the outside of the bolt

» Choose the Groove icon U or choose Insert» Design Feature— Groove.
The Groove dialog displays three types of grooves that you can create: Rectangular, Ball End, or a U Groove.

You will add a rectangular groove to the exterior of the shaft

» Choose the Rectangular type
W Select the outside cylindrical face of the shaft
The Rectangular Groove dialog displays parameters for Groove Diameter and Width of the groove

)
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