Solids and features

This task will familiarize you with few concepts like Linear sweep with offset,New Adaptive measure, Inherit
Pattern, Fillet Collision, Chamfer Collision etc.
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1. Step 1 :Linear Slot

Open Solid_feature.e3 from the downloaded folder if it is not already open. This file will reside in the files
folder inside the corresponding task folder wherever it is downloaded.

Here, the Arm and Hinge Solids of the Coupling Link are already made. The Hinge solid is hidden. The profiles
and the dimensions of the Arm_Solid are put in Layer No. 1 and the Visibility is unchecked. Only the required
profiles are shown for the further operations.
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[~ Invertfiter  Filter: -
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Now let us see how we can change the unit of measure.

» Right click on the graphics and say Options/Properties.
*  Check the unit of the model under Document Properties tab.
* Observe that it is in Inches.

We need the unit of measure to be in millimeters.
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Document Properties - Measurement Units

System Options  Document Properties ] Entity Properties ]

+- General Linear
+- Measurement Units Unit: ||nc:hes {in} j v Sho
Text
Dimension = e | Inches fin)
D I digits: | Inches {in
Centerlines SEuElRLE Centimeters {cm)
+- Grid fgﬂe;er;}[m}
et
Ground Wil i)
Datum Plane Microns fum)
+- View Microinches {microinch)
Shrink View
Sheet Metal
Angle
Lnit: |Decimal degrees (deg) j v Shoy
Decimal digits: | 0.0000 A

OK Cancel Default

* Change it to Millimeters.
* Hit OK.

So now the model file is set to mm and all the future changes will be recorded in millimeters.

Start the Linear Slot command.

Select the Cut_Profile from the history tree for the @Profile selection.
+  Select the side @Face of the Arm_Solid.

¢ Make sure the Extension is set to Thru all in the Selection List.

* And also the arrow should be pointing away from the screen. If not, double click on the arrow to reverse the
direction
m Linear Slot [m MJ [_!J
@ Profile

= Extension Thru all +

& Face

[#- More Options

« DMOK to cut the slot.

2. Step 2 :Pattern Arm Solid and Fillet collision.



http://thinkcare.think3.com/thinkcare/help2006/english/solids/sl_01/FWfile/T_FW_Sl_03_01.htm
http://thinkcare.think3.com/thinkcare/help2006/english/solids/sl_01/FWfile/T_FW_Sl_03_01.htm

Solids and features

We need to create three Arms using the Pattern Solid command.

* Click on Fit View.

+ Start the Pattern Solid command.

* Set Type as Angul ar .

* Set Placement as Fi xed.

+ Select the Arm_Solid as the @Base Entities in the Selection List.

Use the Edge of the solid as the axis of rotation.

+ Set the @1~Axis Line in the Selection List

* Click on the edge of the Arm as indicated below.
- a8 soid Pattern (€] (W) 1)

@ Base Entities

Placement: Fixed -

=~ Type: Angular -
= @ 1stAxis Ling »
L

- Wore Options

o soiapatern () M (1D
@ Base Entities
Placement: Fixed -
= Type: Angular -
Voo N
@ 1stAxis Line v — —

o

& More Options B

- 1st Angular step 120 deg
+ I

1=t Mo. of Copies 3

* Set the 1st No. copies to 3.
*  Set thelst Angular step to 360/3.

. Hit MoK,
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*  Now Solid Union all the three Arm_Solids.
» Start the Solid Union command.

e Click on each of the three solids.
- g soiaunion () W2 (1) (&)

Boolean Global -

0 Solids

O Keep Original Solids

Hit MIOK to complete the command.

Now we'll use Edge Chamfer to chamfer the edges of the Arms.

Select the Edge Chamfer command.

Select the six @edges for the New Group.
e Make sure Group 1 issetatDi st ance+45” in the Selection List

¢ Set the Distance as 8 mm.

§ @ Edge Chamfer LXQ M L!_]

= Group 1 Distance+45" -

[#- Group Options

[# Group 2 Distance+45" -

Hit MIOK.

Now let’s add the Fillets to the top and bottom edges of the Arms.

» Start Edge Fillet.
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+  Select the six @edges of the arm feature.
- @ Edge Filet () v (L1

=~ Group 1 Constant radius -

¢ Set the radius as 10 mm.

. Hit MIOK.

Now Unhide Entities the Hinge solid and take a look.
% Solid_feature.e3
-8l Arm_Solid

@ Fillet112
(@ Chamfer111
g Union 110
> Pivot_Profile

<<§> Boss_Prof Lol

44 Roll Back Here
4’ Dismantle

Ly Move/Copy

(&% Unlink

Insert 4
x Delete /
Rename
Ui bes |

Search
Search this Mame

Info 4
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* Right click on Hi nge_Sol i d in the History Tree.

e Hit Unhide Entities

3. Step 3 :Linear sweep with offset and Adaptive measure.

Let us create Pivot solid using Depth+Offset option in Linear solid.

* Activate Linear Solid.
* Change the Extension to Depth+offset.

* Select the Pivot_Profile.
)‘ Linear Solid LXJ

O Profie

=+ More Options

Direction Normal -

*  Set the Depth to 75 mm.

¢ And Offset distance to 20 mm.
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: a Linear Solid w M [_!_J
@ Profie
= More Options
Direction Normal -

Extension Single depth -

[ Thickness

«  Say MIOK.

Now let us create a pattern. Here the easy method of patterning the Hinge is using the previous pattern feature
by the way of I nheri t option in Pat t er n.

e Start Pattern Solid command.
¢ Set the Pl acenent to | nherit inthe Selection List.
» Set Ref.type to Feat ur es/ Sol i d.

+ Select the Hinge as the @Base Entity.

+  Select the Arm as the reference for @pattern.
- affp soiid Pattern (€] (W) L1

@ Base Entities

Placement: Inherit -

Ref. type: Features/Solid -

& Ref Ppattern

« Hit MIOK to complete the command

Solid Union all the Solids as explained earlier.
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5 @ soisunon (X 8 (10 (@)
Boolean Global -
® soids

O Keep Criginal Solids

Now, we should add fillet to all the chamfer edges as well as the other edges of the three Arms.

» Start Edge Fillet command.

+  Select 12 chamfer @edges of the Arm_Solid
@@ edge Filet () (W4 (1D
o

- Group 1 Constant radius -

o E Radius=3 mm)

[#- Group Optiunsl

[#- Group 2 Constant radius -

e Set the radius to 3 mm.
« HitMoK

Let us see the new feature Adaptive measure now. A new Adaptive Measure mechanism has been developed,
that enables you to link the values of dimensional parameters of solids and features to those of existing entities
in the model.

Again activate the Edge Fillet command and select the @edges as shown below.

» Right click on the MiniDialog box and say "Enable Adaptive Measure ".
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- @ Edoe Filet (3] W4 LD
=l Group 1 Constant radius -
@ ctdges(Radius=3 mm)
[# Group Options

[# Group 2 Constant radius -
[# More Options

Malke Variable

Help

When we select it, a drop-down list with several available choices is displayed

* Select "Radius " from the pull down list.
@ edge Filet (3] v (10
= Group 1 Censtant radius -
e Edge=(Radiuz=3 mm)
& Group Options

[# Group 2 Constant radius
[®- More Options.

» Select the Fillet feature created in the last step.
= @ Edge Filet (3 W4 10
-~ Group 1 Constant radius
& Edges(Radius=3 mm)
- Group Options
- Group 2 Constant radius
- More Options
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Please observe the fillet in the History tree.
% Solid_feature.e3
=8 Hinge_Solid
e

(% Fillet 118
. E-§® Union117

4. Step 4 : Linear protrusion and Simple hole with double
thread.

In this step, we shall add a protrusion onto the existing solid.

e Click on the Linear Protrusion button on the Solids toolbar.
* Set the Extension Up to face.

» Select the Boss_Profile as Profile .

» Select the top face of the Pivot_Solid as End Face.

63 Linear Protrusion w M L_Q
o Profile

Iz} Extension Upto face -
& EndFace
= More Options

Direction Normal '|:| Thickness

[#- Fillet/Chamfer

Extended Face

Click ™1 OK to end the command.

* Now start Hole command.

* Set the Extension to Thru all.

» Select the top face of the Boss as the Face .

* Snap to the center point of the Boss as the Center point for the hole.
*  Check the screw option

* Under the screw dropdown add Standards: Metric Coarse Pitch, Hole Type: Simple and lastly Designation:

10
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MI10

- & roe 30 & (1D
@ Face
= Type Point -

= For srrew

O Types by designation

Standards: Metric Coarse Fitch -
Hole type: Simple -

Dezignation M 10 -
Extension Thru all -

[# More Options

Uncheck the screw option now

o & v (0 0 (1D
@ Face

= Type Point -

& ront

O For screw |
(B} Hnb%e: Simple -

Extension Thru all - |

Diameter 10 mm

[# Kore Options

Click ™1 OK to add a hole of dia 10 to the feature.

Now start Insert?Solid ¥ Hole/Shaft ¥ Threadcommand.

¢ Select the hole surface
¢ Select mode: Double

» Select upper hole as Ist thread edge & lower hole as 2nd thread edge, and lastly add the values as shown for
Ist & 2nd designation & thread depth respectively.

11
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o § wess 30 82 (D
& Surface

O For Screw Firzt de=ignation M 12 -

=~ Mode Double - First thread depth 10 mm

= & First thread edge
Standards: Metric Coarse Pitch -
Hand Right -

=~ €@ Second thread edge
Standards: Metric Coarse Pitch -

_ -
Hand Right - l Diameter 10 mm

Second thread depth 10 mm
Second designation M 12 -

Similarly put a hole of diameter 25 mm to the Hinge.

» Start Hole command.
» Set the Extension to Thru all.
* Do NOT check for the screw box.
* Select the top face of the Hinge as the Face to be selected.
* Snap to the center point of the hinge as the Point of reference.
* Enter the diameter of the hole as 25 mm.
=- & Hoe (X M (1D
& Face

= Type Point -

o Point

O For screw
Hole type: Simple -
Extenzion Thru all -

[#- More Optionz

@Diﬁmﬁer 25 mm

|
[N
L

«  Hit ¥l OK to insert the hole.

Now add chamfer to it as explained earlier with Edge Chamfer command.

+ Start Edge Chamfer command.

12
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* Select the edge of the hole for the New Group.
*  Make sure Group 1 is set at Distance+45" in the Selection List.
*  Set the Distance3 mm.

+ HitMOK.
@ Edge Chamfer w M LD

=l Group 1 Distance+45" -
e Edgem".
[# Group Options

[# Group 2 Distance+45" -

Finally, Pattern Solid these two features (the Hole and Chamfer) using Inherit pattern by selecting either the
Arm feature or the Pivot feature for the pattern.
o Start Pattern Solid command .
* Pick the Hole and Chamfer for Base entities.
» Set Placement:Inherit.
» Set Ref. type:Features/Solid and pick the Hinge as reference.
- affp soid Pattern (€] (%) L1
@ Base Entities

Placement: Inherit -

Ref. type: Features/Solid -

Click ™ OK to finish.
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Nicely done!! Now get rid of all the dimensions and profiles by using the Hide Entities command.
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