WKZIWspomagani e kdmBUNBTRWKCBiIArnrhab. i nO. Piotr Mikogajcze

Wspomagani e komputerowe zagadr
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Numeryczne prognozowanie porowatoSci, mi kr o

I nstrukcja dedykowana dla student-w uczestnicz
ANspomagani e komputerowe zagadnie@® inUynierskic

Numeracja na obr-azkhackza Wwskazad,jeéi kony, przyc
w kolejnoStnshumkcjw AKROK PO KROKUO,

Wy krzyknikwada, !'4wr -1 uwagn! Co sifA zmienigo, |
I nstrukcja wykonania symul acj.i przy podstawowy
kol ejnoSci N rysunk-w i zgodnie z numeracj N czy

postnpowania dl a, wylke@e nanuwz glyfmdiniaeniiem danych :
przewidzianych doPpzy emgastanzpooyweanniiau zgodni e ze
niekonieczne staje sifn uUytkowaawariejstzukKelp |
Magmasoft.

UWAGA! W niekt-rych krokach wykonywania instrul
warunk-w brzegowych, etc. ZGODNIE z LI STt STUD

Cel i zakres I wiczenia

Celem | wi mpeei awpeesnea idzi agani a ochg,adwryad ma &kz emn
warunku brzegowego pr zepdgywuc hcd aedpzgaal miak poorwa ze rpzr
mi krostruktury stopu w oparciu o odl eggdoSDASni n
(Secondary Dendrite Arm Spacing)

Wykonaj szereg symulacji Kkrzepninci a:

1. Wykonaj symul acj wflomae gnipih @aisk owekljewlb ez zast
wyznacz czas krzepninci a,

2.Nastnpnie wykonaj symul acjmwar ockgabzaée¢goka
(Heat Transfer Coeffcient HTC) o r-Unych ws|
krzepnincia od HTC,

3.Wyznacz wartoSi HTC (my HTC test) przy zago
krzepnincia ulegd skr-ceniu o 45% w stosunk
ochgadzal ni k- w),

4 Wy konaj symulacjn z ochgadzalnikami jedynie
pozycjn osi ciepl nej (Srodka idiaenp lgdege ¢ cklsd:

M



WKZiIWspomagani e kdamBuUNBTRWKC®BIAMrnrhab. inO. Piotr Mikogajcze

wartoSi Sol ipdiafsieeatwiao watritmeS,] Gradient, naj w
Fractipn | iquid

5.Wyznacz przemieszczenie o0osi cieplnej w funk:
6.0blicz parametr charakt,eryzuj Ncy mi krostruk:
7. WskaU wartoSci tgirme wgbrangyGhadcdoement aach czas
odl ewi e, przy powierzchni formy i przy powi
8.Przeanal i zuj r-wnieU inne wyniki pod kNtem
Mi croporosity, Solidification time, Temper af

Wybierz najciekawsze wyniki. Liczbaa@eteowl sper aj

Protocol Listing przesyganego jedynie w-wersj.i

mai |l owy) .

Kol ejnoSi posthipowani a

1. Wykonaj projekty zgodnie znasstiwak&igemi na
2.v0Oizdbez ochgadzal ni k- w,

3.v03 z ochgadzalnikami ZHdW:- €1 0OHT @ 0G7 0710 HT\CO ¢
HTC C7000,

4 .v0i7z ochgadzal ni kHMC my dWT€ht est pony
5.v0iBochgadzal ni ki z jednej strony odl ewu i my
6.vO0i9bochgadzal ni ki HT¢ edhi@)ToCs tQr1@Y C C1 0i0HTCv 1 2
C700.

Geometria odl zevandlpgwami , zi z ochgadzal ni kami r
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I nstrwhtkamani a symul acji
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File Tools Info Window Help
| =) Project Explorer 1 XS B = B NoProject Version Selected =a
project s Create new Project - Process mode:
Material type:
@ D Recent Project Versions Modified on/by:
v () DAO00O_Piotr_Mikelajczak 2 3
M DA0000_Piotr_Mikolzjczal Maodified with: I n a Z W a
@ v Student_PP Created on/by:
s 001_Belka_pion_FLOW_01 Created with 0 0 5 P I y t a p | on (
EE w)' 002_Belka_pion_FILTER 01 Baseversion: | 4§ New Project — — —
ol s/ 003_Walec_pion_FEEDER_01 Path . | o o
' 004_Walec_pion_SLEEVE_01 Mesh cells (cavie| €W Project + e W e n t U a. n I e I
Results: Create a new praject.
D
Description:
<] Project name [ 005_Piyta_pion_cHILL_HTC 01 ]
1000
Simulation Project location DA0000_Piotr_Mikolajczak\Student_PP
B2 Description Plyta pion - testowanie ochtadzalnikow CHILL i warunku brzegowegd 4 I S p r a W d -F L
o Process Mode fial Type

O Die Casting
O HPDC - Cold Chamber

O Aluminum
O Cobalt

O HPDC - Hot Chamber, O Copper

® Sand Mold Castin, Olron
O Magnesium
O Nickel

o — UG [Pl B e
O Other Alloy St u d en t - W

General | Memo FISTOry [Parent Versions

File Edit Select View Create Tools Info Window Help [ e~ ~ N o~ o o~
e T ™ e [— 0OGzmi e tgo na biage (ze

b Neme | Material | Bool o
[8) 005_Piyta_pion_CHILL HT

| 2, K

[mm]

Wi®
g
|_\

Definition

Optimization

. 2

@ *  Optimization &
1olo0 N o 3 o
Sl T I Local Coordinate System

» T Geometn| Creste and activate local coordinate system

X Geometry Parameter

5

®
Jee@+=®
——

Assessment 9
/) Geometry Expression » x
®= Create Local Coordinate System
Result
Please finish input and press OK.
Coordinate system
Origin
4 -1000
Material x = § =18 Z
1000
B Casting v Fadd @l ." Y x Orientation
Material | 1D Label @
v [S)casting Flip axis Flipped X: +X fiipped z: +Z
P Casting D1

v &) Casting System Offset LCS & ﬁ Y

@ Feeder D1

@ Feederneck D1

- it o1 a TS

@ Gate D1

D1

® Pouring Basin

KX global G

|View: 0 [sel:0 |Materiak1/1 |4~ global X -2468.17|Y: 303575(Z 56798 fnm
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Edit Select View Create Tools Info Window Help
Al § =08

| Material

File

Geometry X
| Bool

Name.
v [3) 005 Piyta_pion CHILL HT

Ll 001

Project

| @

Geometry

Mesh

E

Definition

Optimization

2
Simulation
2]

Assessment

Result

2EBE ¢ =0

Material X
® Casting vl +Add  @PAssign
Material | 1D Label &

v [§)Casting
P Casting D1
v [ Casting System
@ Feeder D1
@ Feederneck D1
@B Filter D1
9 Gate D1
B Pouring Basin D1 v

Geometry X

w8

koamBUNSBTRWKCBIAdrnrhab. in0.

Pi

otr

Definition mode

Coordinate plane

Offset normal to plane

L3 %
Create Cube 3
>~ 4
Please finish input and press OK.
Coordinate system L

w0
o 1 2
o
4+
* Create Geometry, o
v
m ' Create 3D
b v [ | @ -

Width of cube (X)
Depth of cube (V)

Height of cube (7)

Origin placement

CUK"Ccate cube with given dimensions or opposite comer paints | EXTUsion

N\ oo

Sweep.. Revolution...
Create 2D
Curve Curve from Surface

©

Circle..

»

Extracted Contour

& Local Coordinate System

cs_001

»
File Edit Select View Create Tools Info Window Help B «—~
Geometry X 2H e § = 0 Geometry X
b Neme | Material | Bool s

~ [] 005_Plyta_pion_CHILL_HT

| I@ L tes 001

Geometry

+

Casting/ID

®

Mesh

® i

Optimization
2
Simulation
4

Assessment

Result

Material X
§ Casting v +add gl
Material | 1D Label
v [S)casting
P Casting D1
v &) Casting System
U Feeder D1
@ Feederneck D1
W Filter D1
@ Gate D1
# Pouring Basin D1

2EBE =8

~

[

Connecting Skin...

Adjust on base plane

o Lad

Torus ..

»

Surface Surface from Curve
Rectangle. Runner Section...

Zfmm]

|View:0 [sel:2 |Materiat1/1 |1 les 001

X

»
Create Local Coerdinate System

Please finish input and press OK,

Coordinate system

z
Y
Ny

X [mm]

|

-588.15|Y: 162069|Z: 103264| mm

Mi kogaj cze

/) Geometry Expression

& TH@

, global

Origin
Orientation
Opdization ()
+
4 Local Coordinate System Flip axis Flipped X: +X fiipped z +Z
Create and activate local coordinate system
2 Geometry o 2k
y X Geometry Parameter Offset LCS & el

Cancel

Y

1 global

|View: 0 [sel:0 | Materiak:1/1

7 5 |
}

-4T84|Y: 179567|Z: 131734| mm
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File Edit Select View Create Tools

1/v01 - Sand Mol

d Casting, St

Info Window Help

Geometry X ARy 8 =5  Geometry x
b Neme | Material | Bool P s
v [3)005_Piyta_pion CHILL HT N
| l@ $ies001
Geometry ) cube2_001 ta

s 002

®

=

i

g

on

®

Optimization

0

Simulation

K

Assessment

7

Material X 2 § =08

Material | 1D Label &
v [§)Casting
B Casting D1
v [ Casting System
@8 Feader D1
@ Feederneck D1
B Filter D1
@ Gate D1
B Pouring Basin D1 v

1 — Sand Mold

File Edit

Select View Create Tools Info

Ao g =8
| Material | Bool

v [3) 005 Piyta_pion CHILL HT &

| '@ L tes_001

Geometry ) cube2_001

$ies 002

J curve_001

Geometry X

)

project Name.

Casting/ID

OR VT

Optimization

0

Simulation

%

Assessment

@

Result

Material X 2 § =0

IO -

Material | 1D Label &
v [&)Casting
P Casting D1
v [ Casting System
@ Feader D1
@ Feederneck D1
@B Filter D1
9 Gate D1
B Pouring Basin D1 v

k)
q
B
@

— MAGMASC

Window Help B =

Geometry X 1
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0 t
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Mi kogajczae

» X
Create Curve

Please finish input and press OK.

Coordinate system
Coordinate plane

Ofset nomalto pine |00 mm

Spedy curve points

Create Geomgiry

Create 3D

Sphere

) 'y

Revolution... Connecting Skin...

Cylinder.

i3}

¢f Create curve via curve input Jrface Surface
Extracted Contour circle.. Rectangle...

& Local Coordinate System

Extrusion.

L ol

Torus ..

»

Surface from Curve

N

Runner Section...

Segment Vertex X v z Radius
1 > 0.0 0.0 0.0 0.0
- - 450 00 0.0 /
1 > 1000 0.0 40.0 0.0
-1 > 1100 00 3500 00
= 0.0 00 3500 00
[}
Close curve

B

Ics_002

| View: 0 [sel:2 | Materiak1/1

4 les 002 X -13604|Y: 10750|Z 93898 fnm

» X
Create Revolution

Please finish input and press OK.

Coordinate system | Ics_002

|

Definition mode

Contour
First point on axis R
o X mm
Y mm
z 0.0 | mm

round axis |
z

ngle

Keep contour

X [mm]

MAGMA

Create Geometry
Create 3D
| ] ]
Cuf Inder. Sphere
N\ e ,
Sweep.. R?VDMWMW\(?QWEH
Create 2D
‘L
Curve Curve f}nfm)surfa[e Surface.
©
ExtranKantwr ircle.. Rectangle..

L& Local Coordinate System

Runner Section...

a

lcs_002

| View: 0 [sel:2 | materiak1/1

+ s 002 -179.24|Y:  13907|Z: 1211.48| jmm

‘X[mm]

MAGMA
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File Edit Select View Create Tools

Info Window Help

B -~
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Mdte Absolute
pst
ol 3

Rotate... Miffor.

Move Relative Scale

o

o ol - |
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spff Geometry.. 5

v 3

Updte Booleans Reset Booleans

AT &

Geometry X ARy 8 =5  Geometry x
b Neme | Material | Bool Py 1
v [3) 005 Pyta_pion CHILL HT
| '@ L s 001
Geometry Yy cube2_001 £
L ies 002
>y rev 001 Casting/D | %
Mesh v = 901 A
Definition
Optimization Modify Geometry
10ii%0 Modify
Simulation
¢
B Edit Selected,
Assessment
@i Rotation Axis..
Result
Separate
Cutting Knife.
Boolean Operations
Material % 2 § =08
P Casting v 4add  @lassign Boolean Body..
Material | 1D Label ® =
v [8)Casting Update Boolean Body
1 Casting D1
»
v () Casting System
(Scestrasy Pattern
B Feeder D
D N
@ Feederneck )
@ Fitter Circular...
@ Gate

P Pouring Basin

Rectan| Create patter to place geometry on a rectangle Jfface..

¥ Reset Transformation

8 005_Plyta_pion_CHILL_HTC_01/01 — Sand Mold Casting, Steel — MAGMASOFT 6.0 Patch &

File Edit Select View Create Tools
Geometry X

PR (Name

Info Window Help
AR g8 =0

| Material | Bool 7

B

Geometry X

v [) 005_Piyta_pion CHILL HT

| I@ Ll 001
Geometry ) cube2_001
@ L 002

v ¥ rectangular_patt:

Mesh
>y rev 001
3 [ rev-001.02
Definition [V rev001.03
Optimization
10il00
Simulation

2 3

Malggial X
8 Meder v
Material
v () Casting
9 Casting D

v [ Casting Sy
1 Feed D1
@ Feederneck D1
B Fiter
@ Gate

® Pouring Basin

» cs_002

| view: 0 [ sel: 1 | Materiat12/1

4 Ics_002 X;

. X
»
Create Rectangular Pattern 3
Please finish input and press OK.
I
Coordinate system
Coordinate plane 4
Target geometry
First coordinate (X)
Number of positions
ength 6
tep
tep
1 Flip direction
[] Optimize pattern distribution 8
Minimum number of items
Mazimum number of items
Minimum distance between items mm
K G
X -196.15|Y: 137861/Z 118249 mm
- X
X [mm] G

-270.12|Y: 119849|Z:

928.41| mm
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File Edit Select View Create Tools Info Window Help B o~ » x
Geometry X amo f=8 Create Local Coordinate System +
orojet | Neme | Material | Bool 1 Please finish input and press OK.
v [3) 005 Pyta_pion CHILL HT &
| I@ e 001 Coordinate system global
Geometry ) cube2_001 £ :
L ooz Origin
v rect: I it 1] X
N &5 rectangular_pattern | " P
> iy rev 001 Feeder/D 1 Ty ¥
:E Bl rev_001.02 Feeder/D - Ep 2
Definition B/ rev-001.03 Feeder/D 1 2
Orientation
Optimization
imization [
Flip axis
0100 Local Coordinate System
Simulation
£ Geometry [ Creste and activste local coordinate sstem | L ! E lz
|ﬁ 5 X Geometry Parameter =
Assessment
, /1) Geometry Expression
- o
- »
Result

Material x 2 E=o

s

Material | 1D Label )
v [ Casting
P Casting D1
v [[]) Casting System
& Feeder D1
@ Feederneck D1
B Filter D1
@ Gate D1
B Pouring Basin D1 v

file Edit Select View Create Tools Info Window Help
Geometry X & o 8 =0 Geometny|
b Neme | Material | Bool 7

v [) 005_Piyta_pion CHILL HT

global

|View: 0 [sel:0 |Materiai12/1 |1 global

X -337.13|v:

X [mm]

98079|Z  64371|jmm

»
Create Rectangle

Please finish input and press OK.

Coordinate system

Definition mode

Coordinate plane

Offset normal to plane

Width of rectangle ()

Height of rectangle (2)

Placement

Revolution.

)i}

Curve from Surface

O}

circle...

& Local Coordinate System

O | Offset first coordinate (X)

Offset second coordinate (Z)

0.0 mm

00 mm

Sphere. Bt rigin placement
Connecting Skin. Torus

;o]

Surface from Curve

Ja¥

Surface

| I@ L0t
Geometry ) cube2_001
@ s 002
e v Prectangular_pattern_0 +&
> iy rev_001 Feeder/D 1 Lo
3 & rev_001.02 Feeder/iD © 3
Definition [l rev.001.03 Feeder/D - Ep
Loles 003
Optimization
10ll00 Create Geometry
Simulation
. Create 3D
4
Assessment v
[ Cube
Result \
Sweep...
Create 2D
Curve.
Material X 2 § =0 Z
Extracted Contour
TO -
Material [ 1D Label o
v () Casting
P Casting D1
v [@)Casting System
U Feeder D1
@ Feederneck D1
@B Filter D1
@ Gate D1
# Pouring Basin D1 v

lcs_003

|view: 0 [sel:2 | Materiat12/1 | Ics 003

MAGMA

-14044|Y: 32867\ 18825| mm

Mi kogaj cze
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File Edit Select View Create Tools Info Window Help »
Geometry X ameoRBE =0
(um)] v Create Extrusion
b Neme | Material | Bool
o [3]005.Pyta_pion. CHILL HT . Please finish input and press OK.
| I@ L s 001
Geometry ) cube2_001 £
@ s 002
v rectangular_pattern_(
B e, a
> & rev001 Feeder/D Ty
:E Bl rev_001.02 Feeder/D - Ep
Definition B/ rev-001.03 Feeder/D 1 2
@ L oo Target volume
D rect 001
Optimization [ Specific direction
X
1olioo (@ ' Create Geometry
Simulation Y
i
.. Create 3D z 00
=4 )
Assessment < ‘ -
» Ban
@5 Cube. Cylinder. Sphere. Extr{ Creste extrusion volume with given height on extracted surface |
- >
=3 N * 5 o« Adjust on base plane
Sweep... Revolution... Connectin,
“IKeep holes
3 Create determine from contour v
Create:2D) \j Keep contour
R o
Material % 2 § =08 G @ yay
Extracted Contour circle... Rectangle.. Runner Section.
W Feeder v| 4Add  @lAssign
Material | 1D Label ~ & Local Coordinate System
v [ Casting
P Casting D1
[ K |
- asting System § H
B Feader D1 C’V_ »
@ Feederneck D1 D )
B Filter D1
@ Gate D1 G
’ Ics_003
8 Pouring Besin o1 LE - MASMA

|View:0 [sel:2 |Materiak12/1 |4 les.003 -1362|Y:  23476|7 22115l

File Edit Select View Create Tools Info Window Help B o~ - .
Geometry X amoEB =0 .
(am} Move Relative
b Neme | Material | Bool /
« [3) 005.Piyta_pion.CHILL AT Please finish input and press OK. /
| I@ L ies 001
@ L 002 Translation vector to move geometry v
v rectangular_pattern_( 5
Mesh <& gurp - +A X 2000 -~
> & rev001 Feeder/iD | £
:E [ rev_001.02 Feeder/n £y v [ oo]mm
Definition [ rev.001.03 Feeder/D - Ty z mm
@ s 003
> extrysion2 001 Feeder/iD 1 %, Copy mode 6
Optimization - a Modify Geometry o Y
ﬁ ) Number of copies
1000 Modify
Simulation
C = od o 8 e
b Edit Selected Move Absolute. Move Relz', -
love selected geometry along specified vector
Assessment $| —
ok Rotation Axis. Rotate Mirror. Align 3 paints.
Result
Separate
Cutting Knife split Geometry...
Boolean Operations
Material X 2 § =08 w W
@ Feeder v| 4Aadd  @lAssion Boolean Body.
Material 1D Label - )
v [@])Casting Update Boolean Body ~ Update Booleans Reset Booleans
P Casting D1 e
,
v [)Casting Systam €
Ecasngsy pate 8 |
B Feeder D1 Q » .
Feederneck D1 N
- B S % ()
® Filter D1 Circular. Rectangular.. Curve. Surface
@ Gate D1 G
,
8 Pouing Basin o1 L= MAIMA

N Reset Transformation

X: 10558|Y: 43334|Z 5389 lmm
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File Edit Select View Create Tools

Geometry X

project  Name

1/v01 - Sand Mol

d Ca

Info Window Help [ o

B eBEB =8 Geomeny x

v [3) 005 Pyta_pion CHILL HT

| l@ L ies 001

Geometry Y cube2_001

s 002

®

=

> drev 001
:E [y rev001.02
Definition [y rev-001.03
@ Lies 003
> dlip extrusion2_001

Optimization M _
o extrusion2_001.2

oy extrusion2_001.3

)

~ P rectangular_pattern 0

Simulation > ¥ extrusion2_001.4
.. > dy extrusion2_001.5
P

Assessment

9

Material x

| Material | Bool
oot
ng/ID A
A
Feeder/D Ty
Feeder/D © T
Feeder/D 1 2
Feeder/iD © 3
Feeder/D Ty »
Feeder/iD + T, )
Feeder/D Ty
Feeder/D © T, '
»
»
»
2 E=o

+xn ot

. Qv

Material | 1D Label
v [@)Casting
B Casting D1
v [ Casting System
& Feeder D1
@ Feederneck D1
B Filter D1
@8 Gate D1
B Pouring Basin D1

¥ 005_Piyta_pion_CHILL HTC_01/v01 - Sand Mald Casting, Steel - MAGMASOFT 6.0 Patch &

File Edit Select View Create Tools

& AR

Info Window Help B o~ =

k.oABLNETRWKCBIA

Ics_003

rnrhab.

»
Create Automatic Mold

Please finish input and press OK.

Depth of casting coverage
[ Consider tempering channels
Depth of tempering channel coverage

[JFit to top of model

[—ET

10.0 | mm

a

[

|View: 0 [sel:0 |Materiai12/1 | L les 003

X

Geometry X CAlaRSy § =85  Geometry x
b Neme | Material | Bool s
v [3) 005 Piyta_pion CHILL HT
| ) automatic_mold_001  Sand Mo
Geometry Ll 001
@ iy cube2_001 Casting/ID
o Ll 002
es
v @Prectangular_pattern_0
5 .
= >l rev 001 Feeder/D
Definition [y rev-001.02 Feeder/ID
@ [y rev_001.03 Feeder/ID
L es 003
Optimization -
> extrusion2_001 sand Mold
) > 1y extrusion2_001.2 Sand Mold 1
1000
Simulation > 'y extrusion2_001.3 sand Mold
.. > 'y extrusion2_001.4 sand Mold
bad >y extrusion2_001.5 Sand Mold
Assessment
Result
Material % 2 £=-n Z
¥ Sand Mol v| +Aadd | @lAssign
Material | 1D Label  [Assign current materis D recursively to sefected geometry |
v [EJTemperfle
@ Ch D1
v [5)Fices e
# D5 Box D1
# sand Mold D1
v (&) Movable Die
¥ Cope Box D1
P Sleeve D1 v c5.003

|View: 0 [sel:5 | Materiai3/1 | L les.003

X

-35202|Y:

1025.88| Z:

777.58|7:

673.92| jmm

181.06 [mm

Pi

otr

Mi kogaj cze
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» 1/v01 — Sand Mold Ca: - X
File Edit Select View Create Tools Info Window Help B o~ s w
8l o FE =a . 4
) Geometry X & § Geometry X Move Relative
- N Material | Bool
Project eme [Material oo b S 4 Please finish input and press OK.
v [3) 005 Piyta_pion CHILL HT & 1
 automatic_mold_001  sand Mold T
Coordinate system
Geometry Ll 001
@ ) cube2_001 Casting/ID Translation vector to move geometry - 5
o Ll 002
es
v @Prectangular_pattern_0 A 2 3
D Y t
= >l rev 001 Feeder/D © o
Definition [ rev-001.02 Feeder/D 1 2
[y rev_001.03 Feeder/ID
@ Copy mode

L les 003
' extrusion2_001
' extrusion2_001.2

Optimization

o

Simulation > 'y extrusion2_001.3 sand Mold
.. >y extrusion2_001.4 sand Mold/ T4 o C ..I'
kad >y extrusion2_0015 sand Mol T4 3 Edit Selected. Move Absolute Move Relative... Scale,
Assessment
» <l> N |
i g ¥ =4
. » Rotation Axis.. Rotate... Mirrar.. Align 3 Points...
Result
Separate
Cutting Knife split Geometry...

Material %

+aso glhon

sand Mold

2EBE &

o

Boolean Operations

v

Boolean Body..

W

Material [ 1D Label A LN ?»
~ [&]Tempering Update Boolean Body  Update Booleans Reset Booleans
@ Chill D1
v [ Fixed Die Gi v
 Drag Box D1 QR Pattern
# Sand Mold D1 e
, O
v (@) Movable Die B )
Circular... Rectangular... curve..
¥ Cope Box D1
,
P Sleeve D1 v @

old Castin

N Reset Transformation

Number of copies

\7?.‘ ]

X: -67573|Y: 77879|Z

588.54| jmm

File Edit Select View Create Tools Info Window Help B o~
»
Geometry X & o § =8 Geometry x
- Name |Material |Bocl  * i Create Local Coordinate System
Project o wo o
s 1 extrusion2_001 R Please finish input and press OK.
> 1 extrusion2_001.2 sand mold, T
CECTETY) > % extrusion2_0013 sand mold £ Coordinate system
@ > Y extrusion2_001.4 sand Mold T Origin
Mesh > Yy extrusion2_001.5 Sand Mold =g @
> Y extrusion2_001.6 sand Mold/ g Y
:E > Yy extrusion2_001.7 sand Mold, T (14
Eeas > 1 extrusion2_001.8 sand Moid £ o
@ > Yy extrusion2_001.9 sand Mold T P
y +
Optimization ’ ' extrusion2_001.10 nd Mo i& o Orientation
© > b extrusion2_001.11 nd Mold T @ » optimization
. i Sand M * S
e > Yetrusion2 001.12  sand Mol tg @ Jt Locfloordinate system
Simulation > Y extrusion2_001.13 sand Mold/ g VN t:‘ G 3
come
oo > Yy edrusion2 00114 Sand Mold T oo 2k
> yedrusion2 00115 sand Mol T X Geometry Parameter
Assessment
>y edrusion2 00116 sand Mol T f¥) Geometry Expression
H > Yetrusion2 001.17  sand Mol Eg
Result > Y extrusion2_001.18 sand Mold Ty
> Yy edrusion2 001.19  sand Mol tg
> jexrusion2 00120 sand Mold T
> 1 extrusion2_001.21 Sand Mold, £
> Yedrusion2 00122 sand Mol E
> yedrusion2 00123 sand Mol T
> Yetrusion2 00124 sand Mokl Ey
> Yy extrusion2_001.25 sand Mold =5 v
Material x 2 E=o
and Mol v
Sand Mold Add gl
Material | 1D Label ®
v [@]Tempering
@ Chill D1
v ([ Fixed Die
# Drag Box D1
# Sand Mold D1
~ (&) Movable Die
1 Cope Box D1
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File Edit Select View Create Tools Info Window Help [ »

) Geometry X CAloid § =8  Geometry x Create Rectangle

b Neme ; | Material [Bool A P s

' extrusion2_001.2

| >y extrusion2_001.3
CECTETY) 1) extrusion2_001.4

' extrusion2_001.5
. > 1y extrusion2_001.6
' extrusion2_001.7
Y extrusion2_001.8
' extrusion2_001.9
' extrusion2_001.10
') extrusion2_001.1

Please finish input and press OK.

o Coordinate system

Definition mode

®

Coordinate plane

TG -

Width of rectangle () [ 1000] mog
Height of rectangle (2) mm

O £

Optimization
' extrusion2_001.12
1oiioo >y extrusion2_001.13 B Create Geometry [OJPlacement
Simulation s Y extrusion2_001.14 ; Offset first coordinate (X) 00 mm
B Iy extrusion2_001.15 @ create 3D Offset second coordinate (Z) 00 mm
e ') extrusion2_001.16 U
. ' extrusion2_001.17 » v .
@E R | extrusion2_001.15 g , Cube. Cylinder. Extrusion. Origin placement Q
Result > Y extrusion2_001.19 \ g
Y extrusion2_001.20 Sweep.. Revalution.. Torus .
' extrusion2_001.21
I/ extrusion2_001.22 )
1) extrusion2_001.23 Create 2D
' extrusion2_001.24 ‘~L ) 1
¥ edrusion2 00125 Curve Curve frofm)snrfa(e Surface ﬁ?ﬂ Curve
Laes 004 v
Material X 2 3 =0 2 @ n
Extracted Contour Circle.. Rectang| Create rectangle surface with given dimensions or two apposite corner poi
# Sand Mold vl +Add  @PAssign
Material | 1D Label ~ & Local Coordinate System
v [@]Tempering '
@ chil D
v [ Fixed Die G >
# Drag Box D1 Q>
# Sand Mold D1
v [@)Movable Die B
 Cope Box D1
B Sieeve D1 .8
View: 0 |Sel:2 |Materiak3/1 |- les 004 X 60808|Y: 30018|Z: 14956 fmm
»
File Edit Select View Create Tools Info Window Help [ »
Geometry X CAloRS 8 =5  Geometry x 1
" Name |Material |Bool  ~ + Create Extrusion 4
ErRIEt - " o L Please finish input and press OK,
' extrusion2_001.3 A
I extrusion2_001.4 e T
Geometry > b extrusion2_001.5 £ Contour [rect 00, <"
@ >y extrusion2_001.6 £ Offset mm 5
Mesh > Y extrusion2_001.7 e o
I/ extrusion2_001.8 £ "’_ Bitrusion mede E
] 1) extrusion2_001.9 EN e Height T
Defintion ) extrusion2_001.10 EN o it
@ > Y extrusion2_001.11 e s
: £ +
Optimization  edrusion2 00112 A [ Specific direction - 6
I extrusion2_001.13 £
e > 1 extrusion2_001.14 e [ X o
Simulation > Y extrusion2_001.15 iA ’ Y 0.0 |
B > Yy extrusion2_001.16 1A a Create 3D z 0
seoment 1) extrusion2_001.17 BN o 7
R ! extrusion2_001.18 B y y . 0 - et =
ok > 1 extrusion2_001.19 BN ! Cibe nder. Sphere BT Creste extrusion volume with given height on extracted surface
k) Gomanesoay % S s L T —
'y extrusion2_001.21 £ Sweep.. Revolution.. Connecting Skin... Torus ..
l extrusion2_001.22 EN Keep holes
ly extrusion2_001.23 £ Create determine from contour
1) extrusion2_001.24 EN Crezte 2D Wepamtmn

Iy extrusion2_001.25

K
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- Curve Curve from Surface Surface Surface from Curve (2] Cancel
D rect_002

v
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Extracted Contour circle... Rectangle.. Runner Section
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v [@]Tempering
®chil D

v ([ Fixed Die

# Drag Box

9 Sand Mold D1
~ (&) Movable Die
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file Edit Select View Create Tools Info Window Help [
Geometry X 8 o 8 =5  Geometry x
b Neme | Material [Bool A P s
» Yy extrusion2_001.3
| l@ >l extrusion2_001.4
EELEL >l extrusion2_0015
> Yy extrusion2_001.6
Mesh > Yy extrusion2_001.7 oA
> Y extrusion2_001.8 "’_
:E > Yy extrusion2_001.9 [!(-
Deindiod > extrusion2_001.10 o
>l extrusion2_001.11
| extrusion2_( s
@ ++ »

>y extrusion2_001.12

Optimization
> Yy extrusion2_001.13
foliog >y extrusion2_001.14
SET > Y extrusion2_001.15
D > Yy extrusion2_001.16

P v X
T > Yy extrusion2_001.17

>y extrusion2_001.18
@E >y extrusion2_001.19
= >y extrusion2_001.20
> Yy extrusion2_001.21
> Yy extrusion2_001.22
> Yy extrusion2_001.23
>y extrusion2_001.24
>y extrusion2_001.25

Lt 004

> Yy extrusion2_002

Modify Geometry

Modify

X

Edit Selected

Rotation Axis..

Separate

Cutting Knife.

sand Mold/ 24 Boolean Operations

Material X 2 § =08
# Sand Mold v +Add  @lAssign EcoteanlEodvy
Material | 1D Label o
v [@]Tempering Update Boolean Body
- chil D
v [ Fixed Die @i
# Drag Box D1 Qo pattem
# Sand Mold D1 'y
~ [@@)Movable Die B et
# Cope Box D1
B Sieeve D1 .8

»
Move Relative

Please finish input and press OK,

Coordinate system
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otr

Mi kogaj cze

Translation vector to move geometry
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Move Absolute.

split Geometry..

)

Update Booleans
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Copy mode
o
Number of copies
ecified vector

Mirrar., Align 3 Paints..

Reset Booleans

¥ Reset Transformation

vy rface..

X: 167906 V: 826.13|Z:

»
Move Relative

Please finish input and press OK.

Coordinate system
Translation vector to move geometry

X
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file Edit Select View Create Tools Info Window Help B
Geometry X aE o § = 8 Geometry x
b Neme _ | Materig o
» Yy extrusion2_001.7 1
| l@ >l extrusion2_001.8
CELEL > Y extrusion2_001.9
> Y extrusion2_004.10 " 2
Mesh > Yy extrusion2_001.11 feas)
> Yy extrusion2_001.12 * ""
:E > Yy extrusion2_001.13 * n
Definition

>y extrusion2_001.14

@-) > Yy extrusion2_001.15
>y extrusion2_001.16

"+

Optimization Modify Geometry
> Y extrusion2_001.17
A > Yy extrusion2_001.18, Modify
Simulation > Y extrusion2_001.1 *
|d > 1) extrusion2_001. * &
et > 1) extrusion2_001 3 AT SEE)
; > 1 extrusion2_ 00422 %
us > Yy extrusion2_0q 23 : Ry
Result > b extrusion2_0ff1.24 *
> Y extrusion2_ff01.25 *
Lies 004 Separate
> 1 extrusionf 002 Sand Mold/ T4
> 1 extrusiof§f 002.2 sand Mol e
> 1) extrusion2_002.3 Sand Mold) T4
> 1y extrusion2_002.4 sand Mold/ 2
> 1 extrusion2_002.5 sandmold/ T4 o Boolean Operations
Material X 2 § =8
# Sand Mold v| = Add eTAss‘gn Boolean Body...
Material | 1D Label o
v [@]JTempering Update Boolean Body
@ chil
v (&) Fixed Die
P Drag Box D1 Pattern
# Sznd Mold D1 'y
v [2)Movable Die ' Q:‘;":rm
 Cope Box D
B Sieeve D v '

3 .

Split Geometry..

“y

Update Booleans

Rectangular..

# Reset Transformation

Copy mode

' Number of copies

Move R
Move selected geometry along specified vector

Align 3 Points..

Mirrar...

Reset Booleans

Curve.. surface...

104 X

1995.85|Y:  913.25|Z:

422.45| [

Cancel

740.84| mm




W

File

Project

| @

Geometry

Mesh

E

Definition

Optimization
Simulation
2]

Assessment

Result

Edit Select View Create Tools

Geometry X

Name

WKZIWspomagani e

B -«

Geometry <

Info Window Help

om@E =8

k. oABUNBTRWKEKCBIMMrnrhab. i

W

Create Local Coordinate System

>

| Material | Bool

>

>

>

>

>

>

>

>

>

>

>

! extrusion2_002
Iy extrusion2_002.2
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File Edit Select View Create Tools Info Window Help [ » 4
Geometry X Al § =8  Geometry x Create Extrusion
b Neme ; | Material [Bool A P Please finish input and press OK.
» Yy extrusion2_002.3
| l@ > Yy extrusion2_002.4 6 » Contour
Geometry > 1 extrusion2_002.5 o 5
> Yy extrusion2_002.6
hty >l extrusion2_002.7 a0 Extrusion mode ™
> Yy extrusion2_002.8 =
+ Height
:E > Yy extrusion2_002.9 [!(-
Deindiod > Y extrusion2_002.10 Terget volume 6
>y extrusion2_002.11
Optimization > ¥ @rusion2_ 00212 [ Specific direction -
> Y extrusion2_002.13 X 00 '
101100 > Yy extrusion2_002.14 »  Create Geometry Y 0.0
Simulation > Yy extrusion2_002.15 < . o
|d 5 1) extrusion2_002.16 Create 3D - 7
[, > Y exrusion2_002.17 "
) > Y extrusion2_002.18 A v [ ] 0 - Boolean operation |:|
@E N 1) extrusion2_002.19 - Cube. Cylinder. Sphere Extrusion. —
s » oxmusion2 00220 b \ * Fy Create extrusion volume with given mgm
>y extrusion2_002.21 Sweep.. Revolution..  Connecting Skif.. Torus .. Keep holes
7 extrusion2 00222 Create determine from contour +
>l extrusion2_002.23
> extrusion2_002.24 Createl2D; WEpent=n Z
> Yy extrusion2_002.25 o)
L ics_005 Cancel
Curve. Curve from Surface Surface S
D rect 003 S 3
Material X 2@EE -0 » ® a
Extracted Contour circle... Rectangle..
¥ Sand Mold v| 4Add  @lAssign
Material | 1D Label ~ & Local Coordinate System
v [@]Tempering
- chil D
v [15)Fixed Die @i
# Drag Box D1 QR
# Sand Mold D1
(&) Movable Die B
9 Cope Box D1 S
B Sleeve D1 . B
View:O |Sel:1 |Materiai3/1 |4 les 005 X 28835V: 38775 Z 8654 mm
»
§ - - »
file Edit Select View Create Tools Info Window Help B
Geometry X am o £ 28 Geomety x Move Relative J\ 5
o Neme ) |Material [Bool A PO Please finish input and press OK.
> 1 extrusion2_002.3 BN 3 -
| 3l extrusion2_0024 EN Coordinate system |
CRETET > % extrusion2_002.5 EN Translation vector to move geometry
53] > Y extrusion2_002.6 e
Mesh > Yy extrusion2_002.7 B
> Y extrusion2_002.8 £ 4
of > 1) extrusion2_002.9 £
CEnaiod > extrusion2_002.10 EN oo
> Yy extrusion2_002.11 RN Copy mode
Optimization '/ @drusion2 00212 - Modify Geometry (ol N umber of copies
> Y exrusion2_00
10100 > Y extrusion2_00. Modify
SO canusion a e
o7 > Yy extrusion2[fi02 EI =4 = .-r 8
et > - Edit Selected Move Iy, Jected geometry along specifed vector | 0
R > 1A J
@k 7 t, Rotation Axis.. Rotate.. Mirror... Align 3 Points..
Result > :A
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> :A Separate
> 1A
> iA 2
4 Cutting Knife. split Gaometry...
’ A
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Material X 2 § =8
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Material | 1D Label o i“ a»
v [&]Tempering Update Boolean Body  Update Booleans Reset Booleans
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# Drag Box D1 QR Pattern
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Vet e i B = e sy o
ope Box D
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File Edit Select View Create Tools Info Window Help B [Nl

Geometry X EAOR 8 =5  Geometry x » X
e |REE _ [Material [0l DA Create Control Point -- 3
? & exusion2_002.7 sand Moia g 1 Please finish input and press OK. +
| '@ > 1 extrusion2_002.8 sand mold, T -
CECTETY) > extrusion2_002.9 sand mold £ S ——
> Y extrusion2 00210  sand Mold Ty
noE > Yedtrusion2 00211 Sand Mol Eg . Coii e e 4
> Yy extrusion2_002.12 £ "’_ 2 Point coordinates
:E > Yy extrusion2_002.13 £ (14 X -
Eeas > 1 extrusion2_002.14 EN iy '
> 1 extrusion2_002.15 %
W > 1) extrusion2_002.16 ii 1"; Ji Sensor o z o
>l extrusion2_002.17 EN © | B roints onffrface... 5
| K = Tracer have mass properties
e >l extrusion2_002.18 a » %+ points.
Simulation 3 extrusion2_002.19 EN =i Diameter 001 | mm
|ﬁ > Yy extrusion2_002.20 £ = Density 50000 | kg/m*
seoment > 1 extrusion2_002.21 B b
; > 1 extrusion2_002.22 e % ; a
(vs ] > 1 extrusion2_002.23 B K
Result > 1) extrusion2_002.24 £
> 1 extrusion2_002.25 e
Jies 005
> 1 extrusion2_003 sand Mold, T
> 1 extrusion2_003.2 sand Mold Ep
> 1) extrusion2_003.3 sand mold, T
> 1 extrusion2_003.4 sand mold Ty
> Yy extrusion2_003.5 sand Mold’ 5 z 6 |
Material X 2 § =08 H
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Material | 1D Label o
v [@]Tempering @ Y
o 2 X
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v [ Fixed Die
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v [@)Movable Die
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| > 1 extrusion2_002.10 BN
Geometry . 4+
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Mesh >l extrusion2_002.13 EN (Coni et e 4
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B > 1) extrusion2_002.16 EN Y
> 1 extrusion2_002.17 BN .
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Optimization > 1 extrusion2_002.18 B o
>l extrusion2_002.19 BN B rointson sce..
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e > 1 extrusion2_002.20 o *+ Points..
Simulation > Y extrusion2_002.21 * . izeiEr D0y
: = £ Vi Getenss oo o | e
B > Yy extrusion2_002.22 and Mold £ Density 5000.0 | kg/m’
semment > yexrusion2.00223  sand Mold £
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(as}] > Yedrusion2 00225 sand Mol Ey
Result L les 005
> 1 extrusion2_003 B
> 1) extrusion2_003.2 £
> 1) extrusion2_003.3 £
> 1 extrusion2_003.4 BN
> 1) extrusion2_003.5 £
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Material X 2 § =0
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v [@]Tempering
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v (&) Fixed Die 0
P Drag Box D1 5
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File Edit Select View Create Tools

Info Window Help

ameREE =8

Geometry X
b Neme _ | Material [Bool A
> Yedrusion2 002.11  sand Mol E
| > Yy extrusion2_002.12 sand Mold, T4
Geometry > yedrusion2 00213 sand Mol T
@ > Y extrusion2_002.14  sand Mold Ty
. >y edrusion2 00215 Sand Mol T
> Yedrusion2002.16  sand Mole Ty
:E > Y edtrusion2 00217 Send Mol Ty
Definition > Yedrusion2 002.18  sand Mol E
@ >y edrusion2 00219 sand Mol T
Optimization > Yerusion2 00220 sand Mol ty
> Yextrusion2 00221 sand Mold T
2 > yedrusion2 00222 Sand Mole Ty
Simulation > yedrusion2 00223 sand Mold T
oo s :, extmsfan_()OZ.ZA Sand Molc fé
et > Yedrusion2 00225 sand Mol E
L les 005
w5 > Y extrusion2_003 sand Mold T
Result > Y extrusion2_003.2 sand Mold £
> Y extrusion2_0033 sand Mold L4
> yedrusion2 0034 sand Mol Ty
5> Yy extrusion2_003.5 sand Mold, 24
v (&) Thermo Couples
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Material % 2 § =08
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Material | 1D Label ®
v [@]Tempering
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48 Drag Box D1
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~ (&) Movable Die
1 Cope Box D1
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ameRBE =8

Info  Window Help

Geometry X
b Neme _ |Material |Bool A
> yexrusion2 00212 sand Mold T
| > Yy extrusion2_002.13 sand Mold T4
Geometry > jedusion2 00214 Sand Mol T
@ >y edrusion2 00215 sand Mol T
Mesh > Yedrusion2 00216 Sand Mol Ty
> Yy edrusion2 00217 sand Mald Tp
:E > Y edtrusion2 00218 Send Mol T
BETTIDY > yexrusion2.002.19  sand Mold T
@ > Yy edrusion2 00220 Send Mole Ty
Optimization > Yedrusion2 00221 sand Mol E
> yedrusion2 00222 sand Meld T
.;e; >l extrusion2_002.23 sand Mold L4
SLEY > Yextrusion2_ 00224 sand Mold T
P > Y edrusion2 00225 Send Mol T
Assessment Loies 005
5> Yy extrusion2_003 sand Mold T4
D > 1 extrusion2_003.2 sand Mold T
Result > Y extrusion2_003.3 sand Mold T
> Y extrusion2_003.4 sand Mold L4
> Yy extrusion2_003.5 sand Mold Tp
v [&)Thermo Couples
$TCo1
4TC02
4°TC03
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Material X 2 § =0
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Create Control Point

Please finish input and press OK.

Coordinate system

Control point type | Thermocouple

5.

Point coordinates
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Diameter 0.01 | mm

Density 50000 | kg/m®
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Coordinate system
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| l@ > 1 extrusion2_002.14 e
CECTETY) > % extrusion2_002.15 BN
@ > 1 extrusion2_002.16 EN
Mesh > Yy extrusion2_002.17 BN
> b extrusion2_002.18 £
:E > Yy extrusion2_002.19 £
B > 1) extrusion2_002.20 EN
@ > 1 extrusion2_002.21 e
Optimization > 1 extrusion2_002.22 B
> 1 extrusion2_002.23 EN
At > Y extrusion2_002.24 BN
Simulation > b extrusion2_002.25 £
B L es 005
psemment > 1 extrusion2_003 B
; > 1 extrusion2_003.2 e
@i > 1 extrusion2_003.3 B
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Material X 2 § =8
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Material | 1D Label o
v [@]Tempering
@ chil D
v [&)Fixed Die
# Drag Box D1
# Sand Mold D1
v [@)Movable Die
 Cope Box D1
B Sieeve D1 v

Geometry X

w8

k. oABUNBTRWKCBIArnrhab.

»
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