CAE lecture: 3D-CAD  applicationl
Miyabe

m 3D-CAD (applicationl)
We create an impeller of a centrifuga pump using FreeCAD.
The created mode will be used in CFD calculation.

The dimensionsare shown in Fig.1.

outlet

back-shroud

Fig.1 Primary dimensions

flow

Fig.2 Final shape (rotating direction is ccw)
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m Boot FreeCAD
Click the FreeCAD icon.

F ﬁ'-'-"ll ‘ .q'rl',e' :ﬁ‘
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m Change language
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Click “Part Design”

Flle Edit View Tools

Macro

FreeCAD
Windows  Help

[ start AR @ =

[x]

S 0 e»c0O

Combo View

Project | Tasks

Labels & Attributes
Application

FreeCADRY—bEH—

On the web

Property Value

$rInFadzse
BEEALETPA

BROBE

Done fetching

o

Done fetching

| @ Startpage % |

Dimension

Click “Create anew or edit the sl ected sketch” icon.

= FreeCAD -+ %
File Edit View Tools Macro PartDesign Windows Help

L& S A | [ Pan Desien e e = =

0 G §d9F BHI S B CeFFOSOBAAME oS ND LS T e
ComboView: E® Create a new or edit the selected sketch
Project | Tasks

@

@Crealzskelch

1 Box

2 cylinder

A Startpage % | R Unnamed:1 %
Create a new or edit the selected sketch

8.50x4.14 mm
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Sketcher
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Sketch orientation: XY -Plang, Offset: 0.0

-

Choose orientation x
Sketch orientation
© (XY-Plane] p
'n' XZ-Plane H’
() YZ-Plane

] Reverse direction

Offet: |00

B
| ®Cancel || 0K QJ

The grids are shown. Select “Sketcher”.

Elle

‘g

w3 an

it View Tools Macro PartDesign Windows Help

" <none~ FreeCAD =
&% Arch

- @ Assembly

i v ? @ = = b
LJ & Draft X

Drawing

@ Fem

Y IIY IHNFG S g@

Combo View

[

roject }m\

E®

Empty skeich

-
Grid size: (10 mm X
("] Grid shap

Auto constraints

Filter:

Normal b

i G image
G} Inspection

X Machining Distortion
M) Mesh design

@ CpenSCAD

f2 || % Complete =
Y9990 L@@ &E

Part Design
< Points
Raytracing

ll T restremework
@ Web

.| | startpage X |Be Unnamed:1° %

204.57 143,52 mm
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m Draw a back-shroud
Create arectangle.
Firgly, click “Create arectanglein the sketch” icon.

Click twicein thewindow and arectangleis created.

- FreeCAD -+ %
File Edit View Tools Macro PartDesign Windows Help
S | v o0 v | & [panDesien e e = = b

Combo View ®

Y IIYPIHNS S A So5+0000adaa

Project Jm‘

5% help 2 Close S

Empry skeich

Grid size: (10 mm X

("] Grid shap

Auto constraints ; . .

Filter: Normal b

.| | startpage X |Be Unnamed:1° %

Create a rectangle in the sketch 204.57 143,52 mm

Select two points and click “Create a coincident constraint on the selected item” icon.

- FreeCAD = + x
Flle Edit View Tools Macro PartDesign Windows Help

R R A SR = B CrET— o-2>@f"l-’11$:><ﬂt—tll@»
0N §FGT BHIF S BEIN SeFF OO B dosorincnpnaesanen |, Y G M

Combo View ®

Project Jm‘

58 Help % Close

Under-constrained skesch with 4
degrees of freedom:

Salved in 0 sec

Grid size: 10 mm :]

] Grid snap

[E Auto constraints

Filter: Normal 2

=== Constraints

== Constraint6
| Constraint7

| constrains

.| | startpage X |Be Unnamed:1° %

Create a coincident constraint on the selected item 204.57 143,52 mm
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Select theline

Flle Edit View Tools Macro PartDesign Windows Help

w3 o

| v

FreeCAD

' | @Part Design L N2 @ =

= ¢
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. Click “Fix the vertical distance between two points or line ends” icon.

crl—4L1La=x anIlro-

0NE d§FdT 3HSF S JEd s

Combo View

Project Jm‘

BE

58 Help % Close
L | 2
under-constrained skesch with 2.

degrees of freedom:
Salved in 0 sec

- & c
Grid size: 10 mm :]
] Grid snap

[E Auto constraints

Normal 2

Filter:

== Constraint5
== Constraint6
| Constraint7

| constrains

.| @ sortpage %

B Unnamed: 1° %

Fix the vertical distance between two points or line ends

CoFH OO0 OB a i g H

24117 x117.50 mm

Double-click the dimension. Replace datum: 126 and click “OK”.

Eile Edit View Tools

x|

Macro  PartDesign  Windows Help

[l v

5 o

FreeCAD

[ | @Par Design e e = =

-

e |l =2l BRI 70

N0 090 AHS S DAd &

Combo View
Project | TTssEl

E2Help || % Close

Under-constrained sketch with 1
degree of freedom
Solved in 0 sec

| S
Grid size: 10mm 3
(7] Grid snap

5] Auto constraints

Normal 4

Filter:

=== Constraints
= Constraint6
| constraintz
| constrsing

I constraintios3.6971)

.| @ Startpage % |R¥ Unnamed:1° %

Cevy VIS0 LaAada

sl GJJND LK XEH

- Insert datum *
datum: | (] | | 26‘
®cancel || v 0K

24117 x 117.50 mm

£% Menu i - [y FreeCAD

|| =l [Deskap] | 12838 (% $®7:53
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Select theline
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. Click “Fix the horizontal distance between two points or line ends” icon.

Eile Edit View Tools

¥

FreeCAD

Macro  PartDesign  Windows Help

WE s [ oo @ @mme e e =Zr sf |l=glA=x abIre-
NGO 8T AHG S JEAIT S0 9P 888 0@ rwmepageueses ¥ F H
Combo View @@ ; i o

Project | TTssEl

Under-constrained sketch with 1
degree of freedom
Solved in 0 sec

| S
Grid size: 10mm 3
(7] Grid snap

5] Auto constraints

Normal 4

Filter:

=== Constraints
= Constraint6
| constraintz
| constrsing
I Constraint10 (126)

E2Help || % Close

.| @ Startpage % |R¥ Unnamed:1° %

Fix the horizontal distance between two points or line ends

359.78 x 175.30 mm

£% Menu i - [y FreeCAD

|| =l [Deskap] | 12838 (%) @ 7:55

‘@, =k I

Double-click the dimension. Replace datum: 4 and click “OK”.

File Edit View Tools Macro
[ 1) an

FreeCAD

PartDesign  Windows

Help

R @ R @ Tk s | =4 LA =X

anI/”70-

NH 99 A6HE S

SR s ®JJND L XEH

a b

Combo View
Project | TTssEl

ey F IS0 OLadda 5

Insert datum

E2Help || % Close

Fully constrained sketch

Solved in 0 sec

Grid size: 10 mm h

[] Grid snap

(&) Auto constraints

Filter:

=== Constraint5

= Constraint6

| constrsing

l Constraint8

I consraintio126)
b= Constraint11 (52.409)

datum: | il

® Cancel

+ OK

.| @ Startpage % |R¥ Unnamed:1° %

359.78 x 175.30 mm

£% Menu i - [y FreeCAD

|| =l [Deskap] | 12838 (%) $@7:56

<[ ¢ , 3 = i
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Select theline

Eile Edit View Tools
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. Push key. Thelineisremoved.

FreeCAD ——
Macro  PartDesign  Windows Help
e X & [ v & [@Por Desien e e - =k e fF | =gl 2XX AaHI 0
A H E AP BAHIF S TFEAIH Coedy PRI ILAEAEH » (OISO LASH
Cambo View a® ; o
e 4@
22hen. | % close

Fully constrained sketch
Solved in 0 sec

Grid size:

10 mm a
[] Grid snap

(&) Auto constraints

Filter: Normal ]

=== Constraint5
= Constraint6
| constrsing

l Constraintg

I consraintio126)

= Constraint11 (4)

£% Menu i - [y FreeCAD

) Startpage % |By Unnamed:1° %

= [Desktap]

128 38 (X) 54 7:57

Select theline

Eile Edit View Tools

Macro  PartDesign  Windows

359.78 x 175.30 mm

B .=k NN

. Click “Fix the horizontal distance between two points or line ends” icon.

FreeCAD =
Help.
R A [ i @ e e =z s |l=gla=x aRIrso-
A H AR BAEHI S GEIH S PP O O @ S e mopsnsolineads Y g2 [
Combo View 3
Project ‘TT!SEI '
F2Heip. || % Close

degree of freedom.

Solved in 0 sec

-
Grid size: 1
(7] Grid snap

5] Auto constraints

Filter:

Under-constrained sketch with 1

0mm 4]

Normal 4

=== Constraint3
= Constraintd.
| constrainis

I constraint7 (126)

= Constraintg (4)

Fix the horizontal distance between two points or line ends

£% Menu i - [y FreeCAD

= [Desktap]

) Startpage % |By Unnamed:1° %

125 38 (X) 54 8:01

88.72x4323 mm

B .=k NN
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Double-click the dimension. Replace datum: 27 and click “OK”.

Eile Edit View Tools

FreeCAD
e

Macro  PartDesign  Windows Help

an [ X
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[ | @Par Design L K2

Project | TTssEl

NG ¥ IHS S A S dFII0AEE

s F 1l =2 L=

Grid size:

(&) Auto constraints

Filter:

E2Help || % Close

Fully constrained sketch

Solved in 0 sec

[] Grid snap

10 mm h

== Constraint

= Constraint3
(=]

== Constraint3

| constrains

I constraintz (126)

4

()

£% Menu i - [y FreeCAD

) Startpage % |By Unnamed:1° %

|| =l [Deskap] | 12838 (% Fm 802

datum: | 1] 2 7 b

® Cancel

arI/”Z0:-
(GRS s S Q- |

Click “Create aline in the sketch” icon.

Eile Edit View Tools

o ™

=]

FreeCAD
Macro  PartDesign  Windows Help

an [ X

88.72x4323 mm

[ | @Par Design e e =

Project | TTssEl

Al

NG ¥ IHS S A S dFII0AEE

e |l =242 ¥

anI/”70-

Fully constrained sketch

Solved in 0 sec

Grid size:
[] Grid snap

(&) Auto constraints

Filter:

E2Help || % Close

10 mm h

I constraintz (126)

= Constraint8 (4)

Normal ]
= Constraint3
= Constraini4
| constrains

= Constraintd (27)

Create 3 line in the sketch

£% Menu i - [y FreeCAD

) Startpage % |By Unnamed:1° %

= [Desktap]

| 12838 (% Fm8:03
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Add threelines. Oneishorizontal and the other is vertical.

= FreeCAD =
Eile Edit View Tools Macro PariDesign Windows Help

AL [l v 0 v &0 | @Pan Desien de @ s =2k e fF | =2 LpEX AT S0
QNG eI AHEG S AN Sy PRI ER@EH - OSSN D au&su»l

Combe View B®

Project ‘TT;EI
-

Under-constrained sketch with §
degrees of freedom

Solved in 0 sec

Grid size: 10 mm ]

("] Grid snap

£ Auto constraints

Filter: Nomsl 4 T [ ) LI (RN R e e = T
| constraints | o : : ; ;

I Constraint? {126)
=4 Constraintg (4) || || | /N e O S N
=4 Constraintd (27)

| Constraint10

1 constrainit

=== Constraint12

) Startpage % |By Unnamed:1° %

24117 x 117.50 mm

£% Menu i - [y FreeCAD || I Deskiop | 12838 (%) F@e:0 1] Iy | ]

Select two points and click “Create a coincident constraint on the selected item” icon.

= FreeCAD - 4 %
Eile Edit View Tools Macro PartDesign Windows Help

WX a [ oo E@men e ek [e]f Il =4 LlATX BHILSO -
NG §IY F3HI S JEAIH 205 P B @ 8 & kcwcsomanammanoimsssenion ] 1. K & H

Combe View B®

Project ‘TT;EI
-

Under-constrained sketch with §
degrees of freedom

Solved in 0 sec

Grid size: 10 mm ]

("] Grid snap

£ Auto constraints

Filter: Nomsl 4 T L RN R o i, (R IR (U I (s = T
| constraints i I ) : :

I Constraint? {126)
=4 Constraint (4) || ||| /N O O e e O O N S N
=4 Constraintd (27)

| Constraint10

1 constrainit

=== Constraint12

) Startpage % |By Unnamed:1° %

Create a coincident constraint on the selected item 241.17 x 117.50 mm

£% Menu i - [y FreeCAD || I Deskiop | 12838 (%0 @ 1] Iy | ]
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Select theline and click “Fix the vertical distance between two points or line ends” icon.

- FreeCAD +
Eile Edit View Tools Macro PartDesign Windows Help

R a0 ivr 2 @emme e ez s |l=glrzx aHIlro-

Y ¥GY 3HAG S JEI Sy FRSBOA@ A "ITIWEWT S H
Combe View =& SRR R Rl e e A e e e e h i ST TR RS ‘ TR

Project | TTssEl
-

Under-constrained sketch with 7
degrees of freedom
Solved in 0 sec
Grid size: 10 mm ]
("] Grid snap

£ Auto constraints

Filter: Normal 3] R — = = T
| constraints | : ! ; :

I Constraint? {126)

P constraintg (@) (| | (G S S S

=4 Constraintd (27)

| Constraint10

1 constrainit

=== Constraint12

) Startpage % |By Unnamed:1° %

Fix the vertical distance between two points or line ends 241.17 x 117.50 mm

£% Menu i - [y FreeCAD || Deskeop | 12838 (%0 @ 1] Iy | ]

Double-click the dimension and replace the datum: 20. Then, click “OK”.

FreeCAD

Eile Edit View Tools Macro PartDesign Windows Help

B [ o0 @@wome R @52k o F | =4 LANSX AHILSO0-

]

Combo View B® — b

Project | TTssEl
-

NG @99 AHG S JAIs cov#ees0aaa o/ 00 LYS

Under-constrained sketch with 6
degrees of freedom

Solved in 0 sec

Grid size: 10 mm ]
("] Grid snap

£ Auto constraints

— > Insert datum %

Filter: Nwm‘—.‘ dnmm;‘ﬂi‘ oot e (A, o
| constraints i e ® Concel ,ggo
I Constraint7 (126) &
= Constraint® (4) || ||| [N e O S S N
=4 Constraintd (27)

| Constraint10

1 constrainit

=== Constraint12

= ) Startpage % |By Unnamed:1° %
24117 x117.50 mm
% Menu |i] - [Re FreecaD ] I Deskiop | 12m38 (0 FmE2 1] - @ o ;=i I
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Select two points and click “Create a coincident constraint on the selected item” icon.

FreeCAD
Eile Edit View Tools Macro PartDesign Windows Help

R a0 o e e e =z [a]ri—sla=xanIsO-
WO WIS AP N DA cev 7000 RLma""vorwrd LYaN

Combe View

Project | TTssEl
-

Under-constrained sketch with 4
degrees of freedom
Solved in 0 sec
Grid size: 10 mm ]
("] Grid snap

£ Auto constraints

Filter: Normal 4]

| constraints

I Constraint7 (126)
b= Constraint8 (4)
=4 Constraintd (27)
| Constraint10

1 constrainit

=== Constraint12
-

“| ) Startpage % |R Unnamed:1* %

Create a coincident constraint on the selected item 359.78 x 175.30 mm

£% Menu i - [y FreeCAD || Deskeop | 12838 (%) Fme4 1] Iy | ]

Click “Create afillet between two lines or at acoincident point” icon . Select two lines and
Then, thefillet is created.

FreeCAD

Eile Edit View Tools Macro PartDesign Windows Help

WEla [ ovdy @ @omr @ @52F s | =40 L322 @HI/ZO0-

9999 3HI S DAL Coes5#08080dda Lo/ A0 LINSH

Combe View =&

Create a fillet between two lines or at a point

Project | TTssEl

E2Help || % Close

Under-constrained sketch with 2
degrees of freedom.

Solved in 0 sec

Grid size: 10mm 3

(7] Grid snap

5] Auto constraints

Filter: (Normal  *

=== Constraint3

= Constraint4

| constrainis

I constraint7 (126)
= Constraintg (4)

.| @ Startpage % |R¥ Unnamed:1° %

Create  fillet between two lines or at a coincident point 29457 x 143.52 mm

£% Menu i - [y FreeCAD || =l [Deskap] | 12838 (%) i 8:20 1] Iy | ]
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Select thefillet arc and click “Fix theradius of acircle or an arc” icon.
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Eile Edit View Tools

Macro  PartDesign Windows Help fimcel =
WX iia [0 @ v =2 s F |l =—gLlaEx a1 G-
NG WD AHEG S AL ces 7008 0MA& - 5 o
Combo View =® e e e
Pmiect‘agl

5ZHeln || % Close

Filter:

Under-constrained sketch with 4
degrees of freedom.

Unsolved (0.32 sec)

Grid size: 1
(7] Grid snap

5] Auto constraints

S oA Akt it e e

0mm 4]

Normal 4

== Constraint3
= Constraint4

| constrainis

I constraint7 (126)
= Constraintg (4)

Fix the radius of a circle or an arc

£% Menu i - [y FreeCAD

) Startpage % |By Unnamed:1° %

= [Desktap]

125 38 (X) 44 8:20

294.57 x 143.52 mm

B .=k NN

Double-click the dimension and replace the datum: 22

Eile Edit View Tools

FreeCAD
Macro  PartDesign  Windows Help
> o 0 v 0y B [@Penoee e @ s =2k o fF | =2l ARILS0O
NG I IHF S GEIN Ce I FIIOLAABE o L
Cambo View &6 e i e e
Pmiect‘agl
F2Heip. || % Close

Under-constrained sketch with 4
degrees of freedom.

Unsolved (0.331 sec)

-
Grid size: 1
(7] Grid snap

5] Auto constraints

Filter:

Normal 4

=== Constraint3
= Constraintd.
| constrainis

I constraint7 (126)

= Constraintg (4)

0mm 4]

SN0 LASH

£% Menu i - [y FreeCAD

) Startpage % |By Unnamed:1° %

= [Desktap]

128 38 (X) 54 8:21

294.57 x 143.52 mm

B« . = i

- 14/ 55 -



CAE lecture: 3D-CAD  applicationl
Miyabe

Drawing the back-shroud is finished. Click “Close”.

- FreeCAD +
Eile Edit View Tools Macro PartDesign Windows Help

e E SR = E v o0 v & [panesien Je e s 2k e fF | =zl =2X AaR]I S0
NG I AHEG S AN ey PRI IOEREAH - 1O ND LS H

Combe View =&
Project ‘TT;EI

£ 3 Help % Close N

Fully constrained sketch

Solved in 0.001 sec
Grid size: 10 mm 3 O [ R s R S R

[] Grid snap

(&) Auto constraints

Filter: Normal ]

== Constraint3

| constrains

I Constraint? (126)
4 Constraints (4)
1 Constraint (27)

=== Constraintd ‘

) Startpage % |By Unnamed:1° %

294.57 x 143.52 mm

£% Menu i - [y FreeCAD || = [Desktop] | 12838 (% @832 1] Iy | ]

Click “Project” tub and select “Sketch”.

- FreeCAD +
Eile Edit View Tools Macro PartDesign Windows Help

L ® = a =E v v A0 [panDesien dJe e s 2k e fFf | =Ll =2X BRI S0
QG I AHEG S BEAIH 2o d 7o BA@E -0 00 LK EH

Labels & Attributes
Application
- @ unn:

Bounding - false

ot Po-  Bilke
Deviation ez
Display M- | Wireframe

Draw Style | Solid

Lighting | Two sider

Line Color | [255, 255, 255]
Line Width | 2.00

Valid

N A Stortpsge % |RB¥ Unnamed:1° %

294.57 x 143.52 mm

£% Menu i - [y FreeCAD || I Deskiop | 12838 (% F@833 1] Iy | ]
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Click “Revolve a selected sketch” icon.

= FreeCAD =
Eile Edit View Tools Macro PariDesign Windows Help

[ E S 0 v P v D [P oo e @ sz o fF | =21l AHRILS0O
NG IFY NG S BEIs coglvroeona@@E - oS0 LY S H

Revolve a selected sketch

Project l Tasks

Labels & Attributes
Application

Property Value
| Auto Cons
Autoconstr--- _!mE

Cantrol Po-- false
Deviation
Display M-~ | Wireframe

Draw Style | Solid

Lighting__ | Ty sitkes

Line Color 1255, 255, 255
Line Width | 2.00

\View/\Data/ | @ stertpage % B Unremed: 1+ %

Revolve a selected sketch 29457 x 143,52 mm

£% Menu i - [y FreeCAD || Deskeop | 12838 (% F@833 1] Iy | ]

Changetheaxis: Vertica sketch axis Horizontal.

> FreeCAD - 4 %
Eile Edit View Tools Macro PartDesign Windows Help

e E SR = E v v A0 [panDesien Je e s 2k e fF | =zl =2X AaR]I S0
NG I AHEG S AN ey PRI SOER@EE -0 /00 LS H

Combe View =&

Project ‘TT!SEI
® Cancel + OK
Axis: Vertical sketch axis

Angle: 360.0 |

("] Symmetric to plane
["] Reversed

(] Update view

) Startpage % |By Unnamed:1° %

294.57 x 143.52 mm

£% Menu i - [y FreeCAD || Deskeop | 12838 (% F@833 1] Iy | ]
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The 3D back-shroud was finished. Click “OK”.

- FreeCAD
Eile Edit View Tools Macro PartDesign Windows Help

B O 0Py B@ree e @S2k o | —m LA ARI SO
A @I AHI S AW 2oy FeS0L0AdlE - 6/ 0D0 LY SH

Combe View =&

Project ‘ Tasks l

Aois: Horizontal sketch axis * |
Angle: 360.0 13

("] Symmetric to plane

[ Reversed

(] Update view

A Startpage % |h Unnamed: 1° %

619.69 x 301.93 mm

£% Menu i - [y FreeCAD ||l Desktop | 12838 (% Fm8:34 1] @ =k I

The back-shroud was created. Then, we will make a front-shroud.
Select “Revolution” and right-click. Then, select “Toggle visibility”.

FreeCAD + %
Flle Edit View Tools Macro PartDesign Windows Help

WA x =0 v [ @ 3N @ B2k o F | —2 LSy AR]I S0
0PI AHF S BEIs SCoer 000 ARAE - oS00 LY SH

Combo View ®

Project ‘ Tasks

Labels & Attributes
Application
- @ Unnamed

i Edit revolution
Transform
Set colors...
[ Toe i
Show selection
Hide selection
# Toggle selectability

2% Appearance. Ctrl+D
Random color

Property Value == Delete

| Rename

Bounding - false
Cantrol Po-- | false
Deviation | 020

Display M-~ | Flat Lines

Draw Style | Solid

Lighting | Two side

Line Color - [25, 25, 25]
Line Width | 2.00

Point Color | Il 125, 25, 251 ‘
Point Size | 2.00 |
Mview/ \Dats | @ Startpage %

B Unnamed: 1° %

Valid €19.69 x 301.93 mm
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m Create a front-shroud

Click “Create anew or edit the selected sketch” icon
Sketch orientation: XY -Plane, Offset: 0.0

Click “OK”.

= FreeCAD = 4=
File Edit View Tools Macro PartDesign Windows Help

L ® = a =E v o0 v D [panDesien Je e s 2k e fF | =zl =2X AaR]I S0
QG I AHEG S BEAds 2o FeOe8BA@lE - oS0 LK EH

Create a new or edit the selected sketch

Project l Tasks

Labels & Attributes ¥ Choose orienlalion =
Application

- [ Unnamed

S0 e Sketch orientetion

() [%¥-Plare

(") 2 Plane

") YZ-Flane

[] Reverse direction

Ofel. |00 i
Draw Style  Solid

Lighting | Twa side

tine Color | [l 125. 25, 251 o | ® Cancel I | w (K

Line Width  |2.00
point Color | [l 125,25, 251

Point Size | 2.00

\View/\Data/ | @ stertpage % B Unremed: 1+ %

Create a new or edit the selected sketch

619.69 x 301.93 mm

£% Menu i - [y FreeCAD || Deskeop | 12838 (% F@837 1] Iy | ]

The grids are shown. Click “Create arectangle in the sketch” icon.

.Ein Edit View Tools Macro PartDesign Windows Help s -
e E SR = E v o0 v & [panesien Je e = 2k e fF | =zl =2X AaR]I S0
WG I AHI S §FEAIN Ced PRI LAEAE » 2O A O -l |
. By Lo T WS N e e v e bl el

S s Create a rectangle in the sketch [l

Project | TTssEl

E2Help || % Close

Empty sketch

Grid size: 10 mm a
[] Grid snap

(&) Auto constraints

. i

Filter: Normal ]

.| @ Startpage % |R¥ Unnamed:1* %

Create a rectangle in the sketch

294.57 x 143.52 mm

£% Menu i - [y FreeCAD || Deskeop | 12838 (% Fme38 1] Iy | ]
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Click twice in the sketch window and arectangleis created.
Select the point and click “Create alock constraint on the selected item” icon.

- FreeCAD
Eile Edit View Tools Macro PartDesign Windows Help

B E . [ v @ @een  i® e -z sF|l=glAax|amIvsoe-
NI WIDIHNI S AL 2o+ 000 0l Ll ASH

Combe View =&

Project ‘TT!SEI
E2Help || % Close

Under-constrained sketch with 4
degrees of freedom.

Solved in 0 sec

Grid size: 10mm 3
(7] Grid snap

5] Auto constraints

Filter: (Normal  *

== Constraints

= Constraint6
| constraintz
| constrsing

.| @ Startpage % |R¥ Unnamed:1° %

Create a lock constraint on the selected item 24117 x 117.50 mm

£% Menu i - [y FreeCAD || =l [Deskap] | 12838 (% Fmes1 [7] Iy | ]

Double click the dimensions and replace them as shown in the figure.

> FreeCAD - 4 %
Eile Edit View Tools Macro PartDesign Windows Help

AL [l vy 5 (@reoesn K2 @ 22k e fF | =2 LT BRI A0
Y &I IHI S SEIN @Sﬂv--lﬂﬁﬂﬁ NGB IAND L KaE M

Combe View =&

Project ‘TT!SEI
E2Help || % Close

Under-constrained sketch with 2
degrees of freedom.

Solved in 0 sec

Grid size: 10mm 3
(7] Grid snap

5] Auto constraints

Filter: (Normal  *

== Constraints

= Constraint6
| constraintz
| constrsing

= Constraintg (17.2009) | @ stertpsze % B Unnamed: 1+ %

24117 x 117.50 mm

£% Menu i - [y FreeCAD || =l [Deskap] | 12838 (% @52 [7] Iy | ]
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Select the point and click “Create alock constraint on the selected item” icon.

- FreeCAD
Eile Edit View Tools Macro PartDesign Windows Help

WEin [ ovd: G@uwmm v es=> s |l—¢lr=x|ghIivro-
H

NI 8T IHNG S JEAIL Sos 8808 0M@ Lol L3
Combe View B® 3 i ¥ p i
Project ‘TT!SEI :

E2Help || % Close

Under-constrained sketch with 2
degrees of freedom.

Solved in 0 sec

Grid size: 1omm  ~| | ([ A

(7] Grid snap

5] Auto constraints

Filter: (Normal  *

== Constraints

= Constraint6
| constraintz
| constrsing

= Constraintd (19) | @ swrtpsge % | By Unnamed: 1+ %
Create a lock constraint on the selected item 24117 x117.50 mm
3 Meru || - [ Ry FreecaD ]| =1 Desktop] | 12838 (% @52 [7] RSN [ [ ]

Double-click the dimensions and replace them as shown in the figure.

> FreeCAD - 4 %
Eile Edit View Tools Macro PartDesign Windows Help

AL [l vy 5 (@reoesn K2 @ 22k e fF | =2 LT BRI A0
Y &I IHI S SEIN @Sﬂv--lﬂﬁﬂﬁ NGB IAND L KaE M

Combe View =&
Pm‘_mt‘agl e I e RS

E2Help || % Close

Fully constrained sketch

Solved in 0 sec

Grid size: 10 mm a R SR RN i
[ Grid snap & |

(&) Auto constraints

. i

Filter: Normal ]

=== Constraint5 \‘
= Constraint6

| constrsing

| Constraint8
=4 Constraintd (19)

T constraint1o (1261

.| @ Startpage % |R¥ Unnamed:1° %

24117 x 117.50 mm

£% Menu i - [y FreeCAD || =l [Deskap] | 12838 (% Fm8:53 [7] Iy | ]
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theline  and pr&s key.

FreeCAD
Eile Edit View Tools Macro PartDesign Windows Help
x| | i

[ | @Par Design e e = =

. = s F 1l =2 L=
QNG eI AHNG S TEIN Py PR ORBE o

Project | TTssEl

arI/”Z0:-
a

Solved in 0 sec
Grid size:
[] Grid snap

Filter:

E2Help || % Close

Fully constrained sketch

(&) Auto constraints

asJd N L ASEH

10 mm h

i

=== Constraint5
= Constraint6
| constrsing

| Constraintg

T constraintio

= Constraintd (19)

(126}

Preselected: Unnamed.

ﬂMenu@zm

.| @ Startpage % |R¥ Unnamed:1° %
| Sketch001.Edge] (45.000000,63,018375,0.003000)
FreeCAD || =l [Deskap] | 12838 (J) FH8:54

Select theline

359.78 x 175.30 mm

‘@, =k I

and click “Fix the horizontal distance between two points or line ends” icon.

FreeCAD =
File Edit View Tools Macro PartDesign Windows Help
WR A Ol e C@oen e e -z e f | =—glaEx aHIso-
WO @9 AHE S JAISH Ce v+ 088 0M S wrmemzmeny & H
Combe View
Project ‘TT!SEI :

degree of freedom.

Solved in 0 sec

-
Grid size: 10mm 3
(7] Grid snap

5] Auto constraints

Filter:

E2Help || % Close

Under-constrained sketch with 1

Normal 4

=== Constraint3
= Constraint4
| constrainis
=l Constraint6 (19)

T constraint7 (126

.| @ Startpage % |R¥ Unnamed:1° %

Fix the horizontal distance between two points or line ends

£% Menu i - [y FreeCAD

|| =l [Deskap] | 12838 (% Fmese

359.78 x 175.30 mm

‘@, =k I
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Double-click the dimension and replace the dimension: 4

FreeCAD = 4=
File Edit View Tools Macro PartDesign Windows Help

ST v R (e i @ s 2 e | =g LlN2X BRI A0
NG @FY AHEG S FEI S dy PRSI LAAE >

asJd N L ASEH

Project | TTssEl

E2Help || % Close

Fully constrained sketch

Solved in 0 sec

Grid size: 10 mm h

[] Grid snap

(&) Auto constraints

Filter: Normal 4]
= Constraint3 4
= Constraint4
| consirsinis
b= Constrainté (19)
I constraint7 (126)
b= Constraints (45) .| @ Startpage % |R¥ Unnamed:1° %

% Menu @ = Lﬂ FreeCAD I[= [Desktap] |

359.78 x 175.30 mm
126 38 (k) 54 8:54 ﬁ

‘@, =k I

Click “Create aline in the sketch” icon and add three lines.

File Edit View Tools Macro PartDesign Windows Help et -
e E S s v R [@ren e de e =2k e fF | =2l =aX AH]I A0 -
NI IHNF S JAI Coe v PRSO0A@E «- MO/ LXSEH
Combo View =&

Project | TTssEl

5
Create a line in the sketch

E2Help || % Close

Fully constrained sketch

Solved in 0 sec

Grid size: 10 mm a
[] Grid snap

(&) Auto constraints

. i

Filter: Normal ]

== Constraint3

]
== Constraint4
| consirsinis
b= Constrainté (19)

I constraint7 (126)
¥ Constraints (45)
Create a line in the sketch

% Menu @ = Lﬂ FreeCAD I[= [Desktap] | 12838 (%) Fm8:55

.| @ Startpage % |R¥ Unnamed:1° %

359.78 x 175.30 mm

‘@, =k I
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Select two points

and click “Create a coincident constraint on the selected item™ icon

FreeCAD
Macro  PartDesign  Windows Help
x| [ Al -

Wranbesicn A K? @
EI DI AEHG S _Jﬁ‘l

Project ‘ TTssEl

- = [a]r

@03#".6‘

Cl=2ly=x anI/70-
@i oW JS N LEASEH

Under-constrained sketch with 9
degrees of freedom.

Solved in 0 sec

E2Help || % Close

-
Grid size: 10mm 3
(7] Grid snap

5] Auto constraints

Filter: Nurma\

=== Constraint3
= Constraintd.
| constrainis

=l Constraint6 (19)

T constraint7 (126

A Stortpsge % |RB¥ Unnamed:1° %
Create a coincident constraint on the selected item

359.78 x 175.30 mm
£% Menu i - [y FreeCAD || =l [Deskap] | 12838 () # 856 [7] Iy | ]
Select two points and click “Create a coincident constraint on the selected item” icon
L oy ;
- - FreeCAD -+ x
File Edit View Tools Macro PartDesign Windows Help
WEla o0la-e e s o -2 [l —gLrENANICO-
EI @ @ 8 @ 6 g @ % _J E , @ @ S v - ‘ . ﬂ enheal:mm:lder\lcnnstmmlnnthesslectedllem Jj L /(
Combo View
Project ‘TT!SEI :
F2Heip. || % Close

I}

Under-constrained sketch with 7
degrees of freedom.

Solved in 0 sec

Grid size: 10mm 3
(7] Grid snap

5] Auto constraints

Filter: Nurma\

=== Constraint3
= Constraintd.
| constrainis

=l Constraint6 (19)

T constraint7 (126

A Stortpsge % |RB¥ Unnamed:1° %
Create a coincident constraint on the selected item

£% Menu i - [y FreeCAD

= [Desktap]

| 12838 (%) Fr8:56

359.78 x 175.30 mm

‘@, =k I
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Select two points

Eile Edit View Tools

and click “Create a coincident constraint on the selected item™ icon

FreeCAD =
Macro  PartDesign Windows Help
W xS | vy o+ [ | @PpanDesin e e = = b
NG ¥§IdY AHI S SEI N
Combo View
Project ‘TT!SEI

Grid size:

(7] Grid snap

Filter:

E2Help || % Close

Under-constrained sketch with 5
degrees of freedom.

Solved in 0 sec

5] Auto constraints

EIFI—»?J.'\=)< an1s0-

= M

10mm L

Nurma\

=== Constraint3
=== Constraintd.

| constrainis

=l Constraint6 (19)

T constraint7 (126

A Stortpsge % |RB¥ Unnamed:1° %
Create a coincident constraint on the selected item 359.78 x 175.30 mm
£% Menu i - [y FreeCAD || =l [Deskap] | 12838 (%) Fm 857 [7] Iy | ]

Select the point

Eile Edit View Tools

and click “Fix the vertical distance between two pointsor line ends” icon

FreeCAD =
Macro  PartDesign Windows Help
w X i [l P v Prnoesien N2 @ = = b e | =4 L™= H@IO
EI @ @ 8 @ 6 g @ Q _J E , CLeIVTIFISS ﬂ ‘ ﬂ mxn.euemcamnmebewenzwapmmsmimeend;;(
Combo View
Project \EEl ; : e
F2Heip. || % Close

Under-constrained sketch with 3
degrees of freedom.

Solved in 0 sec

Grid size: 10mm 3
(7] Grid snap

5] Auto constraints

Filter: Nurma\

=== Constraint3
= Constraintd.
| constrainis

=l Constraint6 (19)

T constraint7 (126

B

= M

£% Menu i - [y FreeCAD

A Stortpsge % |RB¥ Unnamed:1° %
Fix the vertical distance between two points or line ends

= [Desktap]

| 12838 (% Fmess

359.78 x 175.30 mm
@

-2 R IR
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Select two points

and click “Create a coincident constraint on the selected item™ icon.

FreeCAD =
File Edit View Tools Macro PartDesign Windows Help
WX s [ v E@men e e czr[e]f 1l =4 LlATX B@HILSO -
=1 i — : — S
A H AR BAHI S GEISH S PP O O g oreconanmteseadiont) [ §, Y g5 M
Combo View

Project | TTssEl

E2Help || % Close

Under-constrained sketch with 2
degrees of freedom.
Solved in 0 sec

Grid size: 10mm 3

(7] Grid snap

5] Auto constraints

Filter: (Normal  *

=== Constraint3

= Constraint4
| constrainis
= Constrainté (19)
I Constraint? (126) ‘i

.| @ Startpage % |R¥ Unnamed:1° %
Create a coincident constraint on the selected item

359.78 x 175.30 mm
% Menu @ = Lﬂ FreeCAD I[= [Desktap] | 12838 (%) #8590 ﬁ

‘@, =k I

Click “Create afillet between two lines or at a coincident point” icon
Seecttwolines( and ) indicated inthefigure.

FreeCAD

Eile Edit View Tools

Macro  PartDesign  Windows Help
TR L T v o (@i i @ 22k e fF | =2 L_EX AR]I A0 -
RO TTIAAND S JAIL Ces 000 0A@aE 26240 |L]x

= M
Combo View B8
Project ‘TT!SEI

Create a fillet between two lines or at a coincident point

E2Help || % Close

Fully constrained sketch

Solved in 0 sec

Grid size: 10 mm a
[] Grid snap

(&) Auto constraints

. i

Filter: Normal ]

= Constraint3 4

= Constraint4
| consirsinis

b= Constrainté (19)
I constraint7 (126)
b= Constraints (45) .| @ Startpage % |R¥ Unnamed:1° %
Create a fillet between twa lines or at a coincident point

359.78 x 175.30 mm
% Menu @ = Lﬂ FreeCAD I[= [Desktap] | 12838 (%) %@ 9:00 ﬁ

‘@, =k I
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Select thefillet arc

and click “Fix theradius of acircle or an arc” icon

FreeCAD =y
File Edit View Tools Macro PartDesign Windows Help

e E SR = E A\ =Rl REEET N - 0-2'°FI—¢J.'$=)<BHII@»
QG T IHE S FEIN CeFFRISOILAAE » N O S aliripdgdegnr)
Combo View

Project | TTssEl

E2Help || % Close

Under-constrained sketch with 1
degree of freedom.
Solved in 0 sec

Grid size: 10mm 3

(7] Grid snap

5] Auto constraints

Filter: Normal 4
=== Constraint2 ~
= Constraint3 ‘

| constrainia

=l Constraints (19)

|
T constraints (126) ‘

.| @ Startpage % |R¥ Unnamed:1° %
Fix the radius of a circle or an arc.

% Menu @ = Lﬂ FreeCAD I[= [Desktap] |

359.78 x 175.30 mm
126 38 (%) 5% 9:00 ﬁ

‘@, =k I

Double-click the dimension of thefillet arc and replace the dimension: 7
Drawing the front-shroud was finished. Click “Close”.

FreeCAD = 4=
File Edit View Tools Macro PartDesign Windows Help

ST v R (e i @ s 2 e | =g LlN2X BRI A0
NG eI AHEG S AN ey PRI IO EREAE - 1O ND LA SH
Combo View &6 " h H ¥ i

Project | TTssEl

£ 3 Help % Close

Fully constrained sketch

Solved in 0 sec

Grid size: 10 mm h

[] Grid snap

(&) Auto constraints

. i

Filter: Normal ]

== Constraint2 4
= Constraint3

| constrsinig
b= Constraint5 (19) i

T constreint (126) ‘
b= Constraint7 (45)

.| @ Startpage % |R¥ Unnamed:1° %

% Menu @ = Lﬂ FreeCAD I[= [Desktap] |

294,57 x143.52 mm
126 38 (%) 5#9:01 ﬁ

‘@, =k I
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Click “Revolve a selected sketch” icon.

Eile Edit View Tools Macro PartDesign Windows Help

WXL [ o 2 @reous N @ sZr o | =LA ANILO

R H §HFD BHIF S BE P L IFeeeppa@d& oSO L EH
Conboview EF)

Project l Tasks

Labels & Auributes

Application

- B Unnamed
@

______Siewl

nding - false

u
Cantrol Po-- false
Deviation | 0.20

Display M-~ | Wireframe

Draw Style  Solid

Lighting__ | Ty sitkes

Line Color 1255, 255, 255]
Line Width | 2.00

\View/\Data/ | @ stertpage % B Unremed: 1+ %

Revolve a selected sketch 29457 x 143,52 mm

£% Menu i - [y FreeCAD || =l [Deskap] | 12838 (%) F@o:02 [7] Iy | ]

Changetheaxis: Vertica sketch axis Horizontal.

> FreeCAD - 4 %
Eile Edit View Tools Macro PartDesign Windows Help

W= O v ¥ v [ 2@ vesien e e s =2k o f | =Ll TIX ARIASAZ0 -
NG ¥ IHI S GEIs S PRS00l - 2.5 /N0 LY SEH

Combo View &6
Project ‘TT!SEI
® Concel || v ox

wis: [emmeen o]

Angle: 360.0 13

("] Symmetric to plane

(] Reversed

(] Update view

) Startpage % |By Unnamed:1° %
294,57 x143.52 mm

£% Menu i - [y FreeCAD || =l [Deskap] | 12838 (%) F@o:02 [7] Iy | ]
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The 3D front-shroud was finished. Click “OK”.

FreeCAD =%

Eile Edit View Tools Macro PartDesign Windows Help

L e v R (@ R @ E 2k e | —lNEX ARI A0 -

N H KD AHG S GEIL S FFISILAl@E - Lo /ND LYSEH
Combo View &6

Project ‘TT;EI

® Concel || v ox

Aois: Horizontal sketch axis * |

Angle: 360.0 E

("] Symmetric to plane

(] Reversed

(& Update view

A Stortpsge % |RB¥ Unnamed:1° %
655.57 x319.41 mm

% Menu @ = Lﬁ FreeCAD || = [Desktop] | 12838 (%) F@o:02

[{] ‘@, =k I

Next step is blade.
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