Tutorial 3

Compound angle part
Purpose:

To give the student the basic knowledge related to the creation of compound angle

geometry in a part.
Reference:
Use the 03-Compound_angle_part.pdf file.
1 —Launch CATIA®
e If a product file is automatically created, close it.
2 — Create a new part

e Use File>New to launch the New dialog box.

e Using the scroll bar, select Part in the list.

List of Types:
FeatureDictionary
FunctionalSystem

12

Process
ProcessLibrary
Selection:

| Part

@ 0K | @ cCancel|

¢ In the New Part dialog box, replace Partl by Compound_Angle_Part
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Enter part name *npound_AngIe_Pa;g

[[] Enable hybrid design
[[] Create a geometrical set

Oc

[[J Do not show this dialog at startup

@ oK | @ cancel|

e Make sure the Enable hybrid design check box is not selected.

e Click oK to close the dialog box.
3 —If necessary, organize the environment
o If more information is necessary about this, review Tutorial 1.

4 — Create the base solid

24

e Click the sketch tool icon == to create a sketch using the XY plane as a reference.

(.

e Click the Rectangle tool icon —+ to create a rectangular shape and click the

i

Constraint tool icon =~ to make it 2 X 1.5 inches. Start at the sketch’s origin and

make the longest side oriented along the X axis (horizontal).

> BESN v iEmA MID Zare

e Click the Exit Workbench tool icon & to get back to the 3-D environment.

)

e Click the pad tool icon == to create the solid block 1.5 inches thick.
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e Rotate the block to see its bottom face and click the Point tool icon = to create a

point located at coordinates x=0.75, y=0.75 and z=0.

e Click the Hole tool icon ©) to create a flat bottom 1.0 inch diameter hole having a
depth of 0.25 inch in the bottom face, centered on the just created point. Use the
Countersunk option in the Type tab to add a 45° chamfer on its edge. Note that a 45°

chamfer will ask for a 90° countersink setting.

jon | Type | Thresd Definition

8ok ] 9 camal
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5 — Create the compound angle face

e Click the Line tool icon / to create a line starting on the point and ending on the
solid vertex located at end of the short edge starting at the origin and oriented

along the Y axis.

e Rotate the block and click the Plane tool icon < . Select the Angle/Normal to plane

option for Plane type.

Rotation mis: [Fole.1\Edgel
Reference:  [RoleTFacel

Angle: a5deg 53]
Normal to plane

3 Projectrotaion s on reference phane

e Select the illustrated vertical edge as Rotation Axis and any of its adjacent face as
Reference since a 45° angle will be used. If the newly created plane does not orient
in the right direction, use -45° as an angle value. While the dialog box is still open,
click the mMove grip to relocate the plane out of the solid. To relocate a plane once its
dialog box is closed, just double-click the plane.

e Use the line previously created on the bottom face and the plane just created to
define a second plane oriented 10° from the reference one. Again, use the Move

Tutorial 3 — Compound angle part
© Michel Michaud - 2012 4



grip to relocate it. The point created at the bottom hole center is coincident to this
second plane. This point is also the reference for the dimensions related to the
compound angle plane and for the 0.5 inch diameter hole.

e Click the Plane tool icon < . Select the Offset from plane option for Plane type. Use
the second plane created as Reference and enter a value of 0.6960 inch as an

Offset. Make sure the plane is created on the right side of the block.

Surface-Based Feat... [

| =m
e The Surface-Based Features toolbar is hidden under the Thick Surface

icon %,_ Expand the toolbar and click the split tool icon . Select the third plane
created and make sure the orientation vector is pointing toward the origin of the

part since this vector indicates the portion of the solid that will be kept.
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6 — Create the 0.5 inch diameter hole

¢ Rotate about the solid to properly see the compound angle face.
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e Click the Positioned Sketch tool icon 2= , found under the usual Sketch tool icon

e Take the third plane created as the sketch Reference, change the Origin Type as

Projection point and select the point at the center of the hole, make the Orientation

Type as Parallel to line and select the bottom compound angle face edge. If

necessary, swap or reverse the arrow orientations to have the positive vertical axis

pointing up and the positive horizontal axis pointing to the right.
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gin -
= Projection point -
e

rence{Point.1

fientation ——————————
TYPE  [Parallel to line -
Reference]Spiit1/Edge.l

@ H Direction O V Direction

& Reverse H: (] Reverse V [ Swap

@ ok | @cancel|

e Once in the sketch, create a point and constraint it in order to make it 0.6388 inch
over the H axis and 0.3536 inch to the right of the V axis.

. . i ,
e Click the Exit Workbench tool icon = to exit the Sketcher.

e Click the Hole tool icon @. Create a simple blind flat bottom hole having a

diameter of 0.5 inch and a depth of 0.5 inch.
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Extension | Type | Thread Definition |

Blind

Diameter :[0.5in A IIH
Depth:  [05in =] ¢

Limit : No selection
Offset:  |Oin E

|

Reverse | Flat ~
5 Normal to surface Angle :[120deg E
No selection

[~ Direction

9 Cancel | Bz |

7 — Create the hole pattern

e Click the Hole tool icon ) . Create simple blind v-bottom hole having a diameter of
0.125 inch and a depth of 0.375 inch by arbitrarily clicking over the 0.5 inch

diameter hole. Complete the hole creation.

Extension | Type | Thread Definition |

Blind hd

Diameter :[0,125in B A |!!
Depth: |0.375in E A =

Limit:  [No selection
Offset:  [0in H g Sketch

azes [V-Bottom |
i Normal to surface Angle:[120deq E
No selection

- Direction

& Coneel | _crview |

e The new hole is not properly located. Double-click the hole sketch item in the Part

Specification Tree to access the hole reference sketch. The result may be anything...

Tutorial 3 — Compound angle part
© Michel Michaud - 2012 8



. . i )
e Click the Exit Workbench tool icon = to exit the Sketcher.
e Bring back the mouse cursor over the hole sketch item in the Part Specification Tree
and right-click to access the context menu. Select the Change Sketch Support option.

Center graph

Reframe On

Hide/Show space
Properties Alt+Enter
= Open Sub-Tree

Define In Work Object

% Cut Chrl+X.

Copy Cirl+C
3 paste ChrleV
Paste Special...

Delete

Parents/Children...

@ Local Update

Replace...

Sketch.5 object 4 Edit
Change Sketch Support...

g Change Geometrical Set...
() Deactivate

Upgrade

e In the dialog box, first change the Sketch Positioning Type from Sliding t0 Positioned.
Then, make the Origin Type: Projection Point and select the point at the center of the
0.5 inch diameter hole as reference. Finally, make the Orientation Type : Parallel to
base and select the compound angle face’s bottom edge. Click the ok button to exit

the dialog box.
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[ sketch Positioning i |

Sketch Positioning

Type  |[positioned -

Reference:|Split.1/Face.l

Origin

Type: Projection point ~ *

Reference:|Sketch.d

Orientation

Type  [Parallel to line -
Reference:[Split1/Edge.l

@ H Direction () V Direction
S {Reverse H: & ReverseV [] Swap

S Move geometry

@ oK | @cancel|

e The sketch will now be redefined in order to be properly oriented according to the
base but the hole location may have shifted, making the hole inactive.

e Double-click the sketch item in the Part Specification Tree once again to access the
hole sketch. The hole center reference asterisk may appear in the middle of the 0.5
inch diameter hole. This means that the small hole has no material to remove due
to its size.

[
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¢ Relocate the asterisk over the 0.5 inch diameter hole and click the Constraint tool

)|

icon = to locate the asterisk 0.5 inch over the other hole center. Be sure to keep
the horizontal alignment. Exit the Sketcher. The first small hole is now properly
located.

L

e Click the circular Pattern tool icon R to make the hole repetition. It may be hidden

under the Rectangular Pattern tool icon mv.

¢ In the dialog box, click in the oObject edition box and select the small hole in the Part
Specification Tree. Then, click in the Reference element edition box and select the 0.5
inch diameter hole inner cylindrical face as a reference. Finally, make the
Parameters: Complete crown and set the number of Instances to 3. Click the OK button
to complete the operation.
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Axial Reference | Crown Definition

Parameters:  [Complete crown

Instance(s): [

Angular spacing : [1 204

Totalangle:  [360deg

[~ Reference Direction
Reference element;| Hole.2\Face.l
Reverse I

Object to Pattern
’;qen: Hole &

[ Keep specifications

More>> |
@ ok | @ Cancel | [CBreview 1

e Change the graphic properties of the first pattern hole inner cylindrical face in order
to make it easily recognizable and modifiable when required.

| fe [P [ e et

8 — Analyse the part

e Click on the Measure Inertia tool icon E and select the PartBody item in the
Specification Tree to check the part. If it is done properly, the coordinates of its center

of gravity should be: x=0.8033, y=0.6316 and z=0.7657, as noted on the reference
drawing.
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Definition

@g%lse\mm [PartBody. Compound_Angle Part

Result

Calculation mode : Bxact
Type: Volume

Characteristics ————— Center Of Gravity (6)
Volume [3118in3 Gx [0,8033in
Area  [15958in2 Gy [0,6316in
Mass  [01131b Gz [0.7657in
Density [1.0361b_in3

inestia/G | Inertia/ 0 | Inertia/P | Tnetia/ Axis | Inerta/ Asis System |

byG [0009bxin2 b6 [0,002lin2 Iy2G [2498e-004Tbxin2
Principal Moments / G
’7M1 0,0351bxin2 M2 [00520kxin2 M3 [0,0571bxin2

Tnertia Matrix/ G ]
’:oxG [004LIbxin2 loyG [0052lbxin2 Io2G [0,052bxin2 |
|

[ Keep measure 1. Beport | Customize. |

© oKk | &cancel|

Thanks to Alice Michaud for revising this text.
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