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Preface

This textbook explains how to create solid models, assemblies and drawings using Sie-
mens NX 8.0. NX is a three dimensional CAD/CAM/CAE software developed by Sie-
mens PLM Software Inc., Germany. This textbook is based on NX 8.0. Users of earlier 
releases can use this book with minor modifications. We provide files for exercises via 
our website. All files are in NX 6.0 so readers can open the files using NX 6.0 and later 
releases.

It is assumed that readers of this textbook have no prior experience in using Siemens NX 
for modeling 3D parts. This textbook is suitable for anyone interested in learning 3D 
modeling using Siemens NX.

Each chapter deals with the major functions of creating 3D features using simple exam-
ples and step by step, self-paced exercises. Additional drawings of 3D parts are provided 
at the end of each chapter for further self exercises. The final exercises are expected to be 
completed by readers who have fully understood the content and completed the exercises 
in each chapter.

Topics covered in this textbook
- Chapter 1: Basic components of Siemens NX 8.0, options and mouse operations.
- Chapter 2: Basic step by step modeling process of NX 8.0.
- Chapter 3 and 4: Creating sketches and sketch based features.
- Chapter 5: Usage of datums to create complex 3D geometry.
- Chapter 6: Additional modeling commands such as fillet, chamfer, draft and shell.
- Chapter 7: Modification of 3D parts to take advantage of parametric modeling concepts.
- Chapter 8: Copying features, modeling objects and bodies.
- Chapter 9: Additional modeling commands such as trim body, tube, sweep along guide, 
emboss and various commands in synchronous modeling.
- Chapter 10: Advanced sketch commands.
- Chapter 11: Measuring and verifying 3D geometries.
- Chapter 12 and 13: Constructing assembly structures and creating or modifying 3D parts 
in the context of assembly.
- Chapter 14 and 15: Creating drawings for parts or assemblies.
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After completing this chapter you will 
understand

chapter - the types and procedure of Edge Blend.
- how to create Chamfer on an edge.
- designer’s requirements of Draft.
- various types and options of Draft.
- how to apply wall thickness by using the Shell com-
mand.

Additional Modeling
Commands - Part I
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6.1 Detail Modeling

Recall the general modeling process introduced in Section 2.3.

1. Create a sketch.
� Defi  ne the sketch plane.
� Create the sketch curves and defi  ne their shape with constraints.

2. Create 3D geometry.
� Create features using the Extrude or Revolve command to add or remove volumes.

3. Detail Modeling
� Complete the model by applying commands such as Edge Blend and Shell that
modify edges or faces

In this chapter, we will learn commands that are used in the third step.

There are four commands that can be classifi  ed in detail modeling: Edge Blend, Cham-
fer, Draft and Shell. Detail modeling commands do not require a sketch. They can be 
applied on edges or faces that have already been created.

Fig 6-1 Icons for Detail Modeling
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6.2 Edge Blend

Sharp edges can be rounded with the Edge Blend command which is generally called a 
fillet.

Fig 6-2 Before Edge Blend Fig 6-3 After Edge Blend

Edge fillets are applied to smoothen sharp edges. There are two types of sharp edges. 
Fig6-4 shows concave edges A  and convex edges B  .

When a part has been manufactured, convex edges can damage the parts, resulting in de-
terioration of product quality. They can even cause injury to people who deliver or handle 
the parts.

When a load is applied to a part, the stress will concentrate at the concave edges and a 
fracture may initiate from these edges. Using the Edge Blend command, you can create 
fillets on the concave or convex edges in the 3D model. Some types of fillets are created 
inevitably during the manufacturing process and some are required to improve the me-
chanical performance of the part.

Fig 6-4 Types of Edges

B

A
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6.2.1 Types of Edge Blend

In NX 8, there are four types of edge blends available as shown in Fig 6-5.

<General Blend> <Variable Radius Blend>

<Setback Blend> <Limit Blend>

Fig 6-5 Types of Edge Blends

A setback blend can be applied on vertices where three or more edges meet. You can cre-
atea smoother blend on vertices.

A limit blend is applied on edges where you cannot create a complete fillet on the edge 
due to the complexity of the geometry. An edge blend is limited to a portion of the edge 
by specifying the distance from one end of the selected edge.

You can also apply blends on an edge with various radiuses at the specified points.
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Creating a General Blend Exercise 01

This exercise explains how to create general edge blend.

1. Create a new part file and create a block 
as shown in Fig 6-7.
2. Click the Edge Blend icon in the Fea-
ture toolbar.
3. Reset the dialog box.
4. Select the vertical edge designated
by the arrow in Fig 6-7. You can see the 
preview of the 5 mm radius fillet as shown 
in Fig 6-8.
5. Delete the Radius 1 value in the Edge 
Blend dialog box shown in Fig 6-9 and 
press the Enter key. You can see the pre-
view of Radius 1 = 20 fillet in the graphics 
window. Press the Apply button in the 
dialog box.

The sharp edge is rounded as shown in
Fig 6-9.

Fig 6-7 A Block

Fig 6-8 Preview of Edge Blend

Fig 6-6 Before and After Edge Blend

Sample Chapter
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Fig 6-9 Creating R20 Edge Blend

Fig 6-10 Preview of Edge Blend

Fig 6-11 Edge Blend Created

6. Ensure that the Radius 1 value is 20
and select the edge designated by the ar-
row in Fig 6-9.

All three edges are selected together as
shown in Fig 6-10.

7. Press OK in the dialog box. A 20mm
radius edge blend is applied on the three 
tangent connected edges as shown in Fig 
6-11.

8. Close without saving the file.

END of Exercise
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Fig 6-13 Edge Blend to Create

The Edge Blend is a command that can be applied on edges. Therefore, the Curve 
Rule is available at the selection step. The reason why the three edges are selected 
at the same time in Fig 6-10 is that the default curve rule for Edge Blend is Tangent 
Curves.

Curve Rule!

Add New Set Exercise 02

You can define edge blends for several radiuses in a single Edge Blend feature. Let’s 
learn how to add a new set of blend radiuses in the Edge Blend dialog box.

1. Create a new part file and create a block 
as shown in Fig 6-14.
2. Click the Edge Blend icon in the Fea-
ture toolbar.
3. Reset the dialog box.
4. Enter 20 in the Radius 1 input box and 
press the Enter key.
5. Select the vertical edge designated by 
the arrow in Fig 6-14.

Fig 6-14 A Block

Fig 6-12 Curve Rule
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A 20 mm radius edge blend is previewed 
as shown in Fig 6-15.

6. Expand the List area of the dialog box 
by clicking the title as shown in Fig 6-16.
7. Click the Add New Set icon as specifi 
ed by the arrow in Fig 6-16. The edge
blend is defi  ned in the List area.Fig 6-15 Preview of Edge Blend

Fig 6-16 Add New Set Option Fig 6-17 Edge Blend Defi  ned

Fig 6-18 Edges to Select Fig 6-19 Part Navigator

Click

8. Enter 10 in the Radius 2 input box and press the Enter key.
9. Select the two edges designated by A  in Fig 6-18.
10. Press OK in the dialog box. The edge blend is created as shown in Fig 6-13. Only 
one edge blend feature is recorded in the Part Navigator as shown in Fig 6-19.
11. Close without saving the fi le.

A

END of Exercise
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Why is the Tangent Curves curve rule not applied when selecting edges in Fig 6-18?

Answer: The edge blend of radius 20mm is not created yet but it is just a preview. 
Therefore, the two edges are not tangent connected.

Quiz!!

Fig 6-20 Curvature of Circular Type Fig 6-21 Curvature of Conic Type

Fig 6-22 Options for Conic Blend

6.2.2 Shape Option

The shape option defines the sectional shape of the blend surface. While the Circular type 
generates a constant curvature surface along the section line, the Conic type generates a 
variable curvature surface.

If you choose the Conic type in the Shape option, other options are changed to define the 
variable curvature fillet.

Sample Chapter
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Variable Radius Edge BlendExercise 03

Let’s learn the process of applying a variable radius edge blend.

1. Create an arbitrarily named part fi le and 
create a block feature.
2. Apply an R20 edge blend as shown in 
Fig 6-24.
3. Click the Edge Blend icon again.
4. Select the edges to apply the blend by 
clicking the edge designated by the arrow 
in Fig 6-25.
5. Expand the option group by clicking the 
title of Variable Radius Points as shown 
in Fig 6-26.

Fig 6-24 A Block

Fig 6-25 Edge to Select Fig 6-26 Variable Radius Points Option

Fig 6-23 Before and After Variable Radius Edge Blend
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Fig 6-27 Specify New Location

6. Click the Specify New Location option 
as designated by the arrow in Fig 6-27.

7. Select the end point designated by the 
arrow in Fig 6-28. Be sure to click MB1 
when the end point is snapped as shown in 
Fig 6-29. Any of the three edges that meet 
at the vertex may be highlighted.

Fig 6-28 End Point of the Edge Fig 6-29 Snapped End Point

Option buttons  and  specifi ed in Fig 6-27 are the Point Constructor and Snap 
Point options, respectively. After clicking the title of the Specify New Location op-
tion, you can select points using the Snap Point option in the selection bar. The op-
tions  and  are used when you cannot select the desired points with the Snap 
Point option.

Caution!!

Fig 6-30 Snap Point Option
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Fig 6-33 Point on Curve Option

9. Ensure that the Point on Curve button in the Snap Point option is turned on as 
shown in Fig 6-33.

Fig 6-32 Preview of R20 Blend
at the End Point

Fig 6-31 V Radius Value

8. Delete the value in the V Radius input box shown in Fig 6-31 and type 20, then 
press the Enter key.

10. Select the point around the location 
specifi ed in Fig 6-34. You may select a 
point around the middle because we will 
modify the % value.

11. Enter 65 in the % Arc Length input 
box designated by the arrow in Fig 6-35 
and press the Enter key. The new location 
of V Radius = 20 mm point is previewed 
as in Fig 6-36.Fig 6-34 Specifying the Point Location

Sample Chapter



237

The start and end of the % Arc Length is defi ned for each edge. Although three edges 
are selected for edge blend, the start and end of the % Arc Length is not defi ned as 
in Fig 6-37.

Caution!!

Fig 6-35 % Arc Length Value Fig 6-36 Location of % Arc Length

0%

100%

65%

Fig 6-37 Wrong Understanding of % Arc Length

0% 100%
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③
V Radius 3 = 10mm
% Arc Length = 35%

④
V Radius 4 = 10mm
% Arc Length = 65%

⑤
V Radius 5 = 20mm
% Arc Length = 35%

⑥
V Radius 6 = 20mm
% Arc Length = 0%

Fig 6-38 Values for Four Points

12. In the same manner as steps 9 to 11, define each radius for the four points specified 
in Fig 6-38. Note that you may have to enter different % Arc Length values for points 
4 and 5 depending on the start point of the edge.

13. Press OK in the dialog box. Various radius edge blends are created as shown in Fig 
6-39. Close without saving the file.

<Shaded with Edge> <Shaded>

Fig 6-39 Variable Radius Edge Blend Created
END of Exercise
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You can modify the values in a variable radius edge blend according to the following 
procedure. Refer to the numbers in Fig 6-40 for each step number.

① Double click the edge blend feature in the Part Navigator.
② Click the List title in the Variable Radius Points option group in the Edge Blend 
dialog box.
③ Select the item to modify. 
④ Modify the V Radius and Location value.

Modifying Variable Radius Edge Blends!

Fig 6-40 Modifying Variable Radius Edge Blend

6.2.3 Guideline for Applying Edge Blend

Quite often you will not be able to create a satisfactory edge blend for complex geom-
etry. The following guidelines outline the steps to create edge blends successfully.

1. Apply the fi llet for the larger radius fi rst, and then proceed to the smaller ones.
2. Apply the fi llet for the concentrated edges fi rst by selecting the edges at the same time.
3. Apply fi llets one by one, not as a single feature.
4. Apply the fi llet for the separate edges fi rst so that the edges to be selected later are tan-
gent connected.
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Applying Edge BlendExercise 04 ch06_ex04.prt

Open the file ch06_ex04.prt and apply edge blend on all edges except the bottom face 
as shown in Fig 6-42. The blend radiuses for each edge are specified in Fig 6-43 and Fig 
6-44. 

Note that the edge blends are not the variable radius blend. Try to apply the blends one by 
one, not as a single feature.

Fig 6-41 Before Edge Blend Fig 6-42 After Edge Blend

R = 10mm

Fig 6-44 Front ViewFig 6-43 Top View

R = 5mm

R = 2mm around the Concave

END of Exercise
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