2uotiuata CAD - Sweep

2dpwaon KAeEIoTNAG (0TEPED) I AVOIKTAG (ETTIPAVEIA) dIATOUAS KATA UAKOC TPOXIAG OTO XWPO

1. Create a new part

2. Select FRONT and press SKETCHER to sketch a 100 radius 90 degrees arc, with its center aligned and the
beginning of the axes. Exit SKETCHER.

Insert Sweep from the menu.

Select the arc, which will be the trajectory of the sweep.

Press the button shown, to create the sweep section.

Draw a 40 diameter circle at the beginning of the trajectory.

Press OK and OK again, to complete the feature.

Save the model.
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2uotiuata CAD — Helical Sweep

2apwaon KAEIoTNG (0TEPED) ) AVOIKTAG (ETIPAVEIA) dlIATOUAS KATA EAIKOEIBOUC TPOXIAC OTO XWPO
Create a new part

Insert Sweep > Helical Sweep from the menu.

Select References > Helical Sweep profile > Define

Select a sketching plane and select sketch, to sketch the helical sweep profile.

Draw a 80 length vertical line at a 30 distance from the middle plane.

Select Model and define a vertical Datum Axis at the intersection of the two vertical Datum Planes. This will
be the axis of revolution of the helical sweep.

Press the button to define or edit the sweep section.

Draw a 5 diameter circle at the beginning of the sweep profile trajectory.

Exit sketcher and define the pitch at the appropriate field. Define 10 for the pitch value.

O Complete the feature and save the model.

Ok wWN =

—‘©.O°.\‘

@ B 2 Ceefon #H61& o] 71 s el W
Enter a pitch value or select from menu of most recent!
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2uotiuata CAD - Boundary Blend

Anuioupyia eTTIPAVEIAG, EVWVOVTAG KAUTTUAEG OTO XWPO

1.
2.

o oA

Create a new part

Select FRONT and press SKETCHER to sketch a 100 radius 90 degrees arc, with its center aligned and the
beginning of the axes. Exit SKETCHER.

Select RIGHT and press SKETCHER to sketch a 200 radius arc, with its one end on the front plane and the
other aligned to the end of the previous arc. Exit SKETCHER.

Insert Boundary Blend.

Select the two arcs. Finish the feature.

Click Thicken and add a 2 thickness value to the feature to covert it from surface to solid.
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2uotiuara CAD - Blend

(Expected time: 30 min)

@ 40

145

145 190

Figure 8-110 Isometric view of the model Figure 8-111 'Iop and front views of the model
MY
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2uotijpatra CAD - Blend

In general, the following steps are required to complete this tutorial:

Create the sketch for the first section of the blend feature, refer to Figures 8-112.

1. Create the sketch for the second section of the blend feature, refer to Figures 8-113.

2. Create the sketch for the third section of the blend feature.

3. Create the sketch for the fourth section, refer to Figures 8-114. Give the depth between section numbers 1 and
2,2 and 3, and 3 and 4.

4. Redefine the model to change the straight blending into a smooth blending, refer to Figure 8-116.

Detailed Description

Start a New Object File: The three default datum planes are displayed in the drawing area.

1. Choose Shapes > Blend from the menu bar.

2. Choose Straight option from the OPTIONS menu.

A Smooth blend will be created during the redefining of the model using the same sections that will be used to
create the given model .

Selecting the Sketch Plane

1. Select Section > Define

2.0n the menu Select the FRONT datum plane as the sketching plane.
3. Select Sketch
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2uotijpatra CAD - Blend

Drawing the First Section

The first section is a rectangle of 290x190 units.

1. Draw the sketch of the rectangular section and then add constraints and dimensions to it, as shown in Figure
8-112.

Figure 8-112 First rectangular section with dimensions
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2uotijpatra CAD - Blend

After drawing the rectangular section, you need to toggle the section and draw the next section.

Note

While drawing the sections for the blend feature, the start point is very important. The start point should be similar
to those shown in the figures. If the start point is not at the desired point then select the point where you need the
start point. Hold down the right mouse button to invoke a shortcut menu and choose the Start Point option.

Toggling the Section

Pressing OK, to exit Section completes the first section.

From the section menu, select Section 2 and then Sketch.

For the following sections, from the section menu select insert and then Sketch

TEI KpATng Copyright © CADCIM Technolegies (www.cadcim.com) CAD/CAM/CNC 7




2uotijpatra CAD - Blend

The next section is a circle.
1. Draw the sketch of the circular section, refer to Figure 8-113. Modify the diameter of the circle to 145.

145.00

H
Figure 8-113 Two completed sections

The number of entities per section must be equal in a blend feature. Since, a circle is a single entity, it should be
divided at four points.
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2uotijpatra CAD - Blend

Dividing the Circular Section

The circular section should be divided at four points because the rectangle and square have four entities. When
you divide a circle at four points, the number of entities becomes four.

1. Divide Segment button

2. Select the circle at four points, as shown in Figure 8-113.

As you select points on the circle to divide it, some weak dimensions appear on the circle. Next, you need to apply
constraints on the four points that were selected to divide the circle.

Applying Constraints on the Four Points

1. Choose the Make line or two vertices vertical constraint button from the Constraints ribbon and select the
two division points on the left side of the circle to lie in a vertical line. Similarly, select the two points on the
right to apply the constraint.

2. Now, choose the Make line or two vertices horizontal constraint button and select the two division points on
the upper half and the lower half to lie in a horizontal line.

3. Modify the vertical dimension of the upper left division point, as shown in Figure 8-113. After the circular section
is completed, the two sections with dimensions will look similar to the sections shown in Figure 8-113.
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2uotijpatra CAD - Blend

5. Now, toggle the section and create the next section. The next section to be drawn is a square. After drawing the

square section, draw the circular section. Divide the circular section into four entities similar to section 2 and then
constrain and dimension it.

Figure 8-114 shows all sections completed with dimensions.

Figure 8-114 All four completed sections before giving depth
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Note I

In Figure 8-114, note the direction of the start points indicated by arrows. These arrows are important

to avoid a twisted feature. To change the direction of the arrows, select the point, right click and select
“Start point”
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2uotijpatra CAD - Blend

Applying Depth to the Sections

After the sketches of all sections are completed, you need to specify the depth between each section. The
dimensions for depth between each section can be referred to from Figure 8-111.

1. From the Sections menu the depth between each section is defined.

2. Enter the value 175 for the second section.

3. Enter 100 for section 3 and 100 for section 4.

Choose OK, to complete the feature.

Saving the Model
1. Choose the Save button from the File toolbar and
save the model.

Figure 8-115 Trimetric view of the model
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2uotijpatra CAD - Blend

Redefining the Blend Feature After saving the
straight blend feature, you will redefine this feature
so that it is converted into a smooth blend.

1. Select the model in the drawing area. The edges
of the model turn red in color.

2. Press and hold down the right mouse button in the
drawing area until a shortcut menu is displayed.

3. Choose the Edit Definition option from the shortcut
menu.

4. Select the options menu

5. Choose Smooth

6. Now, choose the OK button; the smooth blend is
created, as shown in Figure 8-116.

Figure 8-116 Smooth blend feature
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2uoTtipata CAD - Variable Section Sweep

Variable Section Sweep Option
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The Variable Section Sweep dashboard
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From the Sweep ribbon, select the button with the arc for the sweep trajectory
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2uoTtipata CAD - Variable Section Sweep

 References Tab

Trajectories X | T
Select items
Details... B
Section plane cantral traj?crtlglrr;

HarizantalVertical control

The References tab slide-down The two trajectories Variable section sweep
panel feature
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2uoTtipata CAD - Variable Section Sweep

Figure C The two trajectories Figure D Resulting variable
and section section sweep feature
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2uoTtipata CAD - Variable Section Sweep

Qrigin trajectory

x AYA
.‘I \'.
Marmal trajectory

Trajectories and the section Resulting swept surface
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2uoTtipata CAD - Variable Section Sweep

1. Create a part named BOTTLE.PRT.
2. Create on the FRONT datum. Start a line at the intersection with the RIGHT datum and extend it vertically a
distance of 140. This datum curve is the “spine” trajectory.

3. On the same sketching plane sketch the profile in Figure 11.

4. Sketch the same profile to the RIGHT datum plane.

5. Insert Sweep and select Variable Section Sweep.

6. Pick the straight, vertical datum curve at the intersection of the FRONT

1000

FRONT

and RIGHT datum planes. +
7. Press Ctrl and pick the other two curves.
8. Press SKETCHER. - \

9. Sketch a rectangle with the sides aligned with the start of the two
sketched profiles. /
10. Fillet the top right angle with radius 8.
11. Mirror the feature to complete the shape *
of the bottle. .

12. Complete the feature.

13. Mirror the feature to complete the part.
14. Shell the part, with thickness 2.

[40.00

a0.00

RASE

f=— 30.00 —e—| n
Figure 11
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2uotippata CAD - Swept Blend

Swept Blend

C;; @Seled up to two chains as trajectories for the swept blend. S [ All - ]
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References Properties

The Swept Blend dashboard

* References Tab

Trajectaries X M
Select items

Details...
Section plane control

HarizontalVertical control

The References tab slide-down panel
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2uotippata CAD - Swept Blend

Secpnd
Third section First
Figure A Three sections in swept blend Figure B Shaded view of the feature
Trajectory e
T00ea0050 .
First
section
Second section
Figure C Two sections and a trajectory Figure D Resulting Feature
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2uotipuata CAD - Swept Blend

1. On a new prt, select FRONT plane and SKETCHER, to
sketch the arc shown in the figure.

Insert Swept Blend feature.

Select the arc as the curve of the blend.

Go to SECTIONS, select Section 1, location Start and
press sketch to sketch a circle as shown.

Divide to 4 sections, as shown and close Sketcher.

Press insert to add Section 2, location End and press
sketch to sketch a rectangle as shown. Close Sketcher.
Finish the feature.

It looks twisted, because the points the circle was divided
do not perfectly align with the rectangle vertices.
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2uotippatra CAD — Warp

Etreepyaoia yewueTpiag, aAAalovrag 1o oxnua tng Tpog didgopeg dieubuvoelg (Bend, Twist, Sculpt, etc.)

1. Create a new part
2. With Extrude draw a 80 diameter, 150 height cylinder at the intersection of the datum planes in any plane.
3. Select Editing > warp
4. Select the cylinder and at the direction field, select the plane at the bottom of the cylinder.
5. Select Bend and select 60 at the dimension.
6. The cylinder bends to create a 60 degree angle
7. Now select twist and add 60 to the dimension, to further twist the cylinder by 60 degrees in the longitudinal
direction.
8. Complete the feature and save the model.
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AoKnOEIg

2Tn OUVEXEID AKOAOUBOUV AOKAOEIC OXETIKES ME TO Aoyiouikd CAD.

TIG AOKNOEIG QUTEG TTPETTEI VA TIG UAOTTOINCETE OTO avTioTOIXO AoyIopIkO Tou PTC Pro Engineer Creo 2.0 kai va TIg
QTTOOTEIAETE OE NAEKTPOVIKI) HOP®I UEXPI TO ETTOUEVO PABNUA (MEXPI TNV NUEPA TOU ETTOMEVOU POBAPATOC, TTPIV
atré autd). MTTopeiTe va XpNOILOTTOINCETE TIC OONYIEC TTOU TTAPEXOVTAL, ) va XPNOoIMoTToINoETE OIKO 0ag TPOTTO
OKEWNG KAl UAOTTOINONG TWV QOKAOEWV.

MNa 10 Aoyiopikd CAD (nteital va TapadoBouv Ta avTioToixa apxeia oxediwv. ATTO TIG 4 aoKAOEIG OXEDIWV TTOU
OKOAOUBOUV va UAOTIOINCETE AUTAV TTOU OTTAITEITAI yia TV doknon Tou CAM kair 1 ammd TIGC AAAeg 3, OtTola
ETTIOUEITE.

Madi pe Ta apxeia autd TTPETTEN va TTapadoBei Kal avagopd, OTnV OTToia VA TTEPIYPAPETAI:
H diadikaoia uAoTT0iNONG TWV ACKACEWV
H peBodoAoyia TTou akoAouBrioaTe Kal N por TwV EVIOAWY OTO AOYIOUIKO
MBavd TpoBAfpaTa Kal QUOKOAIEG TTOU OUVAVTACATE
MBavég OKEWEIC TTOU PTTOPEI va oag avatrTuxbouv, o oxéon ue Tn dladikaoia XEIPIOUOU Tou AOYICUIKOU, Ol
OTTOIEG TTIOTEVETE OTI Ba £KAvAV ATTAOUCTEPN TNV UAOTTOINON TWV ACKACEWV (JE AVTIOTOIXN TEKUNPIWOoN)
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2uotiuata CAD - Blend - Aoknon

In this exercise, you will create the model of a carburetor cover shown in Figure 8-129. Figure 8-130 shows the
sectioned top view, sectioned front view, sectioned right-side view, and the sectioned bottom view with

dimensions. (Expected time: 45 min)

J
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Blind Bepth for SECTION C-C
tut Feature 13 30
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SECTION B-B SECTION A-A

Figure 8-130 Top view, sectioned
front view, sectioned right-side

Figure 8-129 Isometric view of the carburetor cover view. and sectioned bottom view
of the carburetor cover
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2uotiuata CAD - Blend - Aoknon

Hint

1. Create the sketch of the base feature that includes a rectangle of 125x50 and then extrude it.

2. Choose Sweep from the menu bar. Select the Remove material button

3. Select the FRONT datum plane as the sketching plane for sketching a trajectory.

4. Create a trajectory. The start point and the endpoint of the arc should be at a distance of 28 from the bottom of
the base feature and the radius of the arc should be 100.

5. Exit the sketcher environment using the Done button.

6. Choose the Merge Ends option from the menu.

7. You will again enter the sketching environment to create the section for the sweep feature. The arc created
should be tangent to the reference lines, and the endpoints of the arc should be aligned with the edges of the
base feature and should have a radius of 35.

8. Choose OK from Sweep dialog box.

9. Choose Blend from the menu bar. Select the Remove material button

10. Select the bottom face of the base feature as the sketching plane.

11. Choose Okay from the DIRECTION submenu.
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2uotiuata CAD - Blend - Aoknon

Hint (continue)

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Choose the TOP option from the SKET VIEW submenu and select the RIGHT datum plane.

Create an ellipse of Rx12 and Ry8 using the Ellipse button.

Toggle Section.

Create another ellipse of Rx24 and Ry16.

Exit the sketcher environment using the Done button.

Choose Okay from the DIRECTION menu.

Enter the depth of cut.

Mirror the cut feature about the RIGHT datum plane.

Create a round feature on all edges except the edges enclosing the bottom planar surface of the base feature.
Invoke the Shell option from the menu bar. Remove the bottom face of the base feature.

Using the bottom face of the base feature as the sketching plane create the three protrusion feature that are

the supporting structures for the screws. Extrude these features using the Extrude up to next surface button.
23.

Using the Hole dashboard, create the hole in the protrusion feature create earlier.
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2uotiuata CAD - Blend - Aoknon

In this exercise, you will create the surface (or solid if you prefer) model shown in Figure 15-105. The orthographic
views and the detailed view of the surface model are shown in Figure 15-106. Ignore the elliptic pocket. (Expected

time: 55 min) 200
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Figure 15-106 Top, front, right-side, and detailed views of the surface model

TEl KpATNg Copyright©CADCIM Technologies (www.cadcim.com) CAD/CAM/CNC 26



2uotiuata CAD - Variable Section Sweep - Aoknon

> Tutorial 1

In this tutorial, you will create the model shown in Figure A. This figure also shows the
sectioned top, front, and right-side and isometric views of the model.
(Expected time: 45 min)

THICKNESS OF SHELL = 2 UNITS

Figure B Sectioned-top, front, right- side, and
isometric views of the model
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2uotiuata CAD - Variable Section Sweep - Aoknon

The following steps are required to complete this tutorial:

1. The base feature is a variable section sweep feature. First, the origin
trajectory will be sketched (Figure B), and then the X trajectory will be
sketched (Figure C). Two additional trajectories will be sketched that will
sweep the section along their paths (Figure D) and (Figure E). Then the
section that will vary with the shape of the trajectories will be sketched
(Figure F). These four trajectories will be used to create the closed section
(Figure G) for variable section sweep feature. (Figure H).

5500
I " :

415.00

224.00 7 24,00
y 57.00

T- - T 224.00

Q.00

125.00
<5 . I S W .

Figure B Sketch with dimension Figure C Sketch with dimensions
of the origin trajectory of the X trajectory

e
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2uotiuata CAD - Variable Section Sweep - Aoknon

’* 234.00

T
o b,
|
Figure D Sketch with dimension Figure E Sketch with dimen
of the additional trajectory of additional trajectory

sion

47 5.00

Figure F Default view of the Figure G Sketch of the sec
four trajectories with dimensions

tion
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2uotiuata CAD - Variable Section Sweep - Aoknon

Figure H Variable section sweep feature

2. The second feature is a round (Figure | and Figure J)

Select edges
to fillet

Figure | Edges to be selected to round Figure J Model after creating round
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2uotiuata CAD - Variable Section Sweep - Aoknon

3. The third feature is a shell of thickness 2 (Figure K and Figure L)

Select sufaces
to remove

Figure K Surfaces to Figure L Final model
be selected to remove after shelling

4. Save the model and close the window.
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2uotquata CAD — Swept Blend - Aoknon

> Tutorial 2

In this tutorial, you will create the solid model of a Upper Housing of a motor blower
assembly shown in Figure A. Figure B shows the left-side view, top view, front view,

and the sectioned left-side view of the model.

4% R‘I.ﬁ—\\ . “ .5x .41
] TL"} e Y [? s
R s m— N
|+5.25—~| -,J
r;.ﬁ —5.75—~|- 815~ .
i ) ; /_ R4.875
i | RE
_.—-""'"-'_F._r /r
;EL:I;: At RS— f _J_ *
‘ &;\]\—m.ﬁ 1
Figure A Solid model of Figure B Left-side view of the top view,
the Upper Housing

top view, front view, and the sectioned

left-side view of the model
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2uotquata CAD — Swept Blend - Aoknon

The following steps are required to complete this tutorial:

1. Examine the model and determine the number of features in it. The model is
composed of ten features.

2. The base feature is an extruded feature. Select the sketching plane for the
base feature, draw the sketch using the sketcher tools, and apply dimensions
(Figure C). Then extrude the feature to the given depth. (Figure D)

Figure D Default trimetric

Figure C Sketch for the base feature _
view of the base feature
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2uotquata CAD — Swept Blend - Aoknon

3. The second feature is a swept blend feature in which the section is normal to the
origin trajectory. First the sketch for the origin trajectory will be drawn and
dimensioned (Figure E) and then three sections (Figure F, G, and H) will be
defined along the origin trajectory to create the swept blend feature. (Figure 1)

e 420 —
44—
b 575 —em— G15 —m]
H HoT '
10.00 W 5.75
Mg o
_______________ H
Figure E Sketch of the origin trajectory Figure F Sketch for the first section

with dimensions

TEI KpATng Copyright © CADCIM Technolegies (www.cadcim.com) CAD/CAM/CNC

34



2uotquata CAD — Swept Blend - Aoknon

P 420 ———=— EEEH—E-
FH
T |
: i l ! H
Figure G Sketch for the second Figure H Sketch for the
section with dimensions third section with
dimensions
Figure | Default view
of the swept blend
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2uotquata CAD — Swept Blend - Aoknon

4. The third feature is a round of radius 1.5. (Figure J and Figure K)

Select edges
to round

Figure J Edges to round Figure K Default view of the model after
creating a round feature of radius 1.5
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2uotquata CAD — Swept Blend - Aoknon

5. The fourth feature is a round of radius 0.5. (Figure L and Figure M)

Figure L Edge selected to round Figure M Model after creating
a round feature of radius 0.5

6. The fifth feature is a shell of thickness 0.25 that will be created on the front
planar surface of the swept blend feature and on the bottom planar surface of
the base feature. (Figure N)

Figure N The model after shelling
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2uotquata CAD — Swept Blend - Aoknon

7. The sixth feature is an extruded cut. Select the sketching plane for the cut
feature, draw the sketch using sketching tools, and apply the dimensions
(Figure O). Extrude the sketch to the given distance. (Figure P)

4375

™

H __________
Figure O Sketch with dimension Figure P Model with the cut
for the cut feature feature
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2uotquata CAD — Swept Blend - Aoknon

8. The seventh feature is also an extruded cut. Select the sketching plane for the
cut feature, draw the sketch using sketching tools, and apply the dimensions
(Figure Q). Extrude the sketch to the given depth. (Figure R)

Figure Q Sketch with dimension Figure R Model with the cut feature
for the cut feature
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2uotquata CAD — Swept Blend - Aoknon

9. The eighth feature is an extruded feature. Select the sketching plane for the
extruded feature, draw the sketch, and apply constraints and dimensions
(Figure S). Extrude the sketch to the given depth. (Figure T)

Figure S Sketch for the extruded Figure T Model after creating
feature the extrude feature

10. The ninth feature is a copy of the eighth feature. (Figure U)

A\

Figure U Model after mirroring the extrude feature
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2uotquata CAD — Swept Blend - Aoknon

11. The tenth feature is a hole (Figure V), and this hole will be patterned. After you
pattern the hole (Figure W), the hole and the pattern feature will become a
single feature.

Figure V Model after creating Figure W Hole patterned on the
the hole extruded features

12. Save the model and close the window.
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