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Predstaveni firmy
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* Prodeja podpora

« CADMOULD?’ pro analyzu vstfikovaciho procesu (Simcon GmbH)
« VARIMOS® pro komplexni optimalizaci od konstrukce plastového dilu az po fizeni jeho vyroby (Simcon GmbH)
« Mé¥ici software VOLUME GRAPHICS (skupina Hexagon)

« Nabizené sluzby

Analyzy vstrikovaciho procesu - ,,Mold flow* analyzy

Podpora pfi vyvoji a vyrobé plastovych dilt a konstrukci vstfikovacich forem
Vyroba prototypovych vzorkd - Rapid prototyping

Kontrola vnéjsi a vnitini kvality dilt nedestruktivni metodou

Poradenstvi v oblasti vstfikovani plastt

Organizace seminart a Skoleni
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https://www.petrsuva.cz/
https://www.volumegraphics.com/en/products/product-overview.html
https://www.simcon.com/varimos-injection-molding-doe
https://www.simcon.com/cadmould

Vyvoj, optimalizace a vyroba plastovych dild
Mold flow analyzy, rapid prototyping a reverzni inZenyrstvi
Kontrola kvality dilu a jeho vnitini struktury nedestruktivni metodou

Prototypove Vstiikovaci Vzorkovani Sériova Vyrobené

/ forma

* Analyza vyrobitelnosti * Zhotoveni * Konstrukce vstrikovaci * Vzorkovani formy ¢ Snizeni zmetkovitosti * Odbér dilt | "4
* Mold flow analyzy prototypovych dilt formyw ﬁ * Vlychozi nastaveni  * Kontrolovana a fizena v poiadovane kvallte
« Optimalizace * Vybér vhodné g Overemrvme[ glﬂwavrh technologlckych | sériova vyroba

konstrukce dilu technologie tempqlracmh systemu =R KBTS sériova
e Pevnostni a strukturalni ¢ Prototypova forma Konforrfnnl iV motermnl

analyzy * 3D tisk temperachl #' stémy
* Materialové * Vakuové liti . Mozn‘é‘ ikompgpzace

poradenstvi . Odlévani dild dutlnyH
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Kontrola kvality
vyrobeného dilu

Kontrola kvality
virtualniho dilu

Prinosy

Optimalizace

e Navrh dilu v CAD * Definovani materialQ  Zobrazeni odchylek * Nalezeni spravnych * Zobrazeni odchylek od
* Definovani kvalitativnich « Stanoveni polohy a typu predpokladanych deformaci technologickych a definovanych kvalitativnich
kritérii (vykres, PMI, ...) vtoku od definovanych konstrukénich parametra pozadavki definovanych

« Stanoveni vsttikovacich kvalitativnich pozadavkd pomoci automatické cilené ve vykresu nebo pomoci PMI
parametr( definovanych ve vykresu optimalizace

nebo pomoci PMI

* Pro definici kritériich kvality
mohou byt vyuzZity kritéria

|

Vyhody: Vyhody: Vyhody: Vyhody: Vyhody:
* VSechny informace o dilu * Zajisténi vyrobitelnosti * Vysledky méreni * Jednodussi definovani * Vysledky méreni vyrobeného dilu
jsou prendaseny spolec¢né « Stanoveni spravného pottu vyhodnoceny a zobrazeny kvalitativnich cild vyhodnoceny a zobrazeny stejné jako
s modelem dilu vtokd, jejich typu a jejich stejné jako vysledky méfeni o OvéFeni moznosti vysledky méreni virtualniho dilu
« Hodnoty PMI mohou byt polohy vyrobeného dilu optimalizace pouze pomoci « Pro véechna mé&feni v celém
vyuZity v pribéhu dalsiho * Zajisténi Uplného naplnéni * Pro vSechna méreni v celém technologickych parametrti préibéhu vyvoje je vyuzivano
vyvoje dilu pro kontrolu dilu pribéhu vyvoje je vyuZivano * Ovéfeni a zajisténi stability jedno ustaveni a jednou
kvality « Zjiténi polohy studenych jedno ustaveni a jednou vyrobniho procesu definovand kvalitativni kritéria
spojd, propadlin a dalsich sgflpgvana kvalitativni * Informace o chovani dilu pfi « Kontrola rozlosenf a orientace
problému e vyrobé vlaken plniva, struktury pény, @
* Vypoclet smrténi a * Zajisténi stabilni vyroby dilu pFipadnych lunkrd, ...
predpokladanych deformaci v pozadované kvalité Ing. Petr S&VCI
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https://www.petrsuva.cz/
https://www.simcon.com/cadmould
https://www.simcon.com/varimos-injection-molding-doe
https://www.volumegraphics.com/en/solutions/metrology.html
https://www.volumegraphics.com/en/products/vgmetrology.html
https://www.volumegraphics.com/en/solutions/injection-molding.html
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Detailni popis jednotlivych krokii
Vliv ruznych sarzi materialu na rozmery dilu

* Funkce B a tC h F I uc tu a t’ ONS - automatické vyhodnoceni vlivu nové sarze materialu na kvalitu dilu

SIMCON - CADMOULD 16.1.22

Ukazka rtznych kombinaci kolisani

Mold Simulation Mechanics Results VARIMOS View Help
1000 _— 8 H/C Circuits B D3 Feasibility Analysis
[ ~ = 30 eeXes Bl FEQS Yy ~naly
X & i @ ¥= Wall Temperature ~ . é X @ * _ C U il
Wall-Temperature Simulaticn Simulation  Process ID  Simulation Detach ask .
Options Strategy Parameters T valve Schedule Simulat ption
Thermal Simulation
W
o] Simulation Options X
o=
;é Shape Factors Gravity Insert Deformation Mesh
E s i Model Clamping Force
f’ Snapshot Filing Snapshot Packing Optional Results
= Results (interior)
[ Temperature [ velocity
[ shear Rate
21 Stored Cross-Sectional Control Points
10
10 100 1000 10000
Schergeschwindigkeit [1/s]
[[]save intermediate orientation results
[[] orientation profiles at sensars
[CIFlow front area
Vliv kolisani viskozity, rozmér 1 - vzdalenost Concel | Settings
43,9 LR . -
 Zjisténi vlivu kolisani materialovych dat
nea . \ na smrsténi a deformace na jedno stisknuti
’ +0,0036 mm — at
= - 0,013mm 2y \M - tlaCitka
E ? 2L e
E o = 0,034 % % ATerluran i . . 7
5 as7 1 YA‘-‘ ° s » Optimalizovana konstrukce formy
| +0.165 + 0,029 mm  mraditer 0 LA
o o - 0,013 mm a technologickeho procesu
o Ages = 0,085 % ’ vio P,
a8,6 Ages= 0,5 % - Saes ° — Robustnost vypoétl vzhledem ke kolisani
materialovych vlastnosti
a5 (Viskosita, pVT, c, ...)
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Detailni popis jednotlivych krokii

Vliv riiznych sarzi materialu na rozmery dilu

* Funkce Ba tC h F I uc tu a t’ ONS - automatické vyhodnoceni vlivu nové SarZe materidlu na kvalitu dilu

B’ Information x L
D:\Simulace \Arburg_Konf\BatchFluctuations\230830_Forma-Dily +HR +Studenekanaly_001_Warnings. txt D Tdx Lower Limit Mean Yalue Upper Limit Description Unit
Warning: Sink marks may occur, see result "Part Quality - Sink Marks™ for details. | 3300 0 0.03443654754 || 0.05853486161 0.084741998 Filing Problems o
Warning: At Ejection time, there is residual pressure. So, certain areas could be overpacked. L B e T e S T T =
This can influence shrinkage and warpage in a (negative) way. 3302 a 272,281216 273.3455169 27R.8060615 Max. FF Temp. oC
Please minimize residual presure by changing the injection points, changing wall thicknesses,
reducing packing pressure relatively to filling pressure, reducing packing time or raising cooling time. 3303 0 579.1158553 514.3918475 557.830492 Max. Pressure bar
Warning: The flow front temperature falls below the injection temperature by more than 20 K. 3304 0 1.587753856 2.262988721 3.044711172 Sink Marks o
This may lead to surface defects. See result "Flow Front - Temperature when filled [°C]". 3678 0 161.101593 164.3141633 165.9745941 Clamping Force X kM
Min. FF Temp. [5C] 221.7 3679 0] 24,78917122 25.05934016 25.25536156 Clamping Farce ¥ kM
Max. FF Temp. [5C] 272.3
Maic., Pressure [bar] 615.4 3680 0 198.3890228 200.,2235616 202.0872498 || Clamping Force Z kM
Sink Marks [34] 2.2 = =
Max. Shear Rate during Filing phase [1/g] 106736 3305 0] 1.186387002 1.370400154 1L.544501512 Min. Volume Shrlnkage %o
Max, Temperature during Filing phase [*C] 366.4 3306 | 0 | 7.363088534 | 9.236163543 | 9.929782076 || Max. Volume Shrinkage %
Req. Cooling Time [s] 10,955
Clamping Force X [kN] 164,230 3307 0 3.210800544 3.325262644 3472869662 || Avg. Volume Shrinkage Yo
Clamping Force ' [kN] 25,058
Clamping Force Z [kN] 200,268 3308 0 u] 35.43763913 38, 12829163 Residual pressure at demolding bar
Residual pressure at demalding [bar] 24.6 )
Injected volume end of filing [cm?] 15.812 3309 0 10.73422174 10.95508391 11.21370241 Req. Cooling Time g
Injected volume end of packing [cm?] 15.259 6578 0 15.24691312 || 15.26995533 || 15.28745028 || Element-based mass q
Gate freeze time [s] 4,252
6929 o] 0.2108348431 0.2135998467 0.2166311693 || Maximum Deformation mm
65930 0 0.1067725149 0.112600822 0.1170149542 || Maximurn Warpage mm
Simulation | 001 - 3DF - CD def., T85 XF, BatchF 5163 0 0.8077201675 0,8236042919 | 0.8403858555 || Average Shrinkage %%
Group | Batch Fluctuations v 5526 18 -1.031312465 -1.030142795 -1.028289774 || Dimension 18 - Dill-LevyRoh - Z mm
Detail 5526 19 || -0.1661514421 || -0.1641451728 | -0.1620343218 || Dimension 19 - Dil 1 - Stred -Z i
nu v 5526 20 -0.2523420006 || -0.2507627666 | -0.2484794745 || Dimension 20 - Dil 1 - Roh pravy - Z mm
° - z Time [5] Level [34]
Hrachovec 2113 @ +420777 899 169 &® www.plastsim.cz ICO: 21235074
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PROMENNA HODNOTA IN
INDEX TECENI A VIS

ey r 4

Melt Volume Rate (MVR) Melt Flow Rate (MFR/MFI)
Date of update Select a date
Melt index 57.822 [cm*/10min] Melt Index 55 [g/10min]
Temperature 220 [*C] Temperature 220 [°C]
Load 10 kgl Load 10 [kal
220 °(
230 °C
230 °C
Cross WLF Law
Date of update Select a date o 4 : : : : : i
&
n 0.4462 (-] %ﬂ _ . i . i \
Tau 1.8206E+05 | [Pa] .:%
D1 7.1156E+08 | [Pas] 100
N\
D2 417.15 (K] \
D3 0 [K/Pa]
Al 19.282 [-]
A2 516 (K] T T T T T T
100 1000 10000
Y Shear Rate [1/s]

(® PLASTSIMs.ro.




PROMENNA HOD
MATERIALY S

Materials INFINO NH-1034  BAYBLEND T85 XF  CYCOLOY RESIN C1100HF

Thermal

Solid Density [kg/m’] | 1222 ‘ | 1134 |

General

Supplier [LOTTE ADVAN | covesTrRO | Melt Density [kg/m’) [ 1051 [ 100 |

INFINO NH-1034 Family | pceres) || peesms) | (PC+ABS) Conductivity [im K]

2
]
=]

| 024855556 | | 021528572 |

Structure Table values conductivity | Yes ‘ | Yes |

BAYBLEND T35 XF

e ot ber Spesific Heat [k K [ 128545 | 1762909 |

Fiber Mature

Table values specific heat | Yes ‘ | Yes |

CYCOLOY RESIN C1100HF

Filler Rate [%]

o) DUOOOLER

al ol (A0S

Thermal difusivity [mm'/s] | 018292151 | | 012102037 |
Filler Nature
Viscosity
Last Modification 06/07/2022 22/07/2022 Melt index [cm®/10min]
— INFINO NH-1034 Lo607/2022 [ 22/07/2022 et index e %]
—= BAYELEMD T25 XF
- CYCOLOY RESIN C1100HF Proces fempertre 20 | 260
Melt Temperature Maximum [*C] 280
Load [kg] 10 1
Melt Temperature Optimal [*C] 265 Melt Indix [3/10mi]
40 6.12
Melt Temperature Minimum [*C]
Tenpestye 2 |
Mold Temperature Maximum [*C]
Lssti T |
Mold Temperature Optimal [C]
Law |Cmss WLF Lav‘ |Cross WLF La\a| Carreau WLF |
. Mold Temperature Minimum [*C]
— T e
{ Young's Medulus [MPa] ‘ 2745 | No-Flow Temperature ['C]
1 Young's Madulus [MPal ‘ | Ejection Temperature [C] 100
|2 Domain Ta'rt‘ |2 Domain Tait|
A Poisson Coefficient ‘ 0.4 | 0.3285
L Poisson Coefficient ‘ 0.4 | ‘ 0.348
CLTE Parallel [1/°C] | 7565605 | | 81E05
CLTE Perpendicular [1/°C] | 768E05 | 80105

(® PLASTSIM.




PROMENNA HODNOTA INDEXU

MATERIALY S RUZNYMI H(

Materials

INFINO NH-1034

Viscosity [Pa 5]

BAYBLEND T35 XF

CYCOLOY RESIN C1100HF

— INFIND NH-1034
—- BAYBLEMD T35 XF
—-+ CYCOLOY RESIN C1100HF

(® PLASTSIMs.ro.

Shear Rate [1/5]

Shear Rate [1/5]



PROMENNA HODNOTA INDEXU TOKU | MOZNOSTI ZJ1
MATERIALY S RUZNYMI HODNOTAMI MFI

VARIMOS Optimization

Optimize Export Settings Export Optimum

Variables

Optimization Targets (Quality Features)

MFI [cm3/10 min]

6o00' ' ' ' ' 38.00
0
217

Pressure-Controlled Filling [%]

Optimization Sensitivity Analysis

Reachability Index

Filling Problems [%] T Min. FF Temp. [°C] [+ ]

0.081 + 0.4065 269.830 + 20.0510

-1.550 1

' ' 0 v ' ' ' ' v 1 10.550 247773 ' ' ' ' 1 291.886
(]

J o |

-1.000 0.000

L]
| 270
260.000 270.000 -280.000

91.00
v < 10.000
N .Q. e
Max. Pressure [bar] + Sink Marks [%] +
5100 (+] [+
686.176 + 128.912 2.668 + 0.3826
T . 'y
Ellliegiims]] 00000t , + .« h x4 4 . . 1210000 asso. . . . . . . . .105%
0.38 S
R EE . 0
037 097
0 0.000 - 0.000 4200000  -1.000P 0.000 «-10.000
038
Clamping Force Y [kN] + | Clamping Force Z [kN] E]
Cooling time inside mold after filling [s] 26.841 £ 0.6903 206.805 + 6.4898
4.40 ® @
Y -1000.00 ' ' . . ' ' ' ' " 1 21000.0 -1000.00 ' ' ' ' v " . . ' 1 21000.0
mQ T . Py @
Lo -
el 0.000 - 0000 4 200000 0000 | 0000 4 200000
Hot-Runner Temperature [°C] Max. Volume Shrinkage [%] +* Avg. Volume Shrinkage [%] | +*
250.00
v 6. 729 0.5278 3 523 = 0.1609
N T S S S N e
Q -2.050 1 1 21.050 -2.050 « 1 21.050
250.00
Packing 1 - Pressure [bar] -1.000 20.000 -1.000 1 |- 20.000
540.00
, v Element-based mass [g] Maximum Deformation [mm]
4s000' 't 'C' 0 'esooo 15.208 + 0.0586 0.247 + 0.0053
e e
540.00 -500.000 1 ' ' . . ' ' ' ' v 1 10500.0 -2.050 ,u\ ' ' ' v . ' ' ' 1 21.050
. .
1 0
0.000 .li‘ 1.000 4100000  -1.000-p 0.000 «-20.000
Average Shrinkage [%] |+ | Dimension 18 - Dil1-LevyRoh - Z [mm] |+
0.864 = 0.0703 -1.028 + 0.0042
Py g e & 4
Hrachovec 2113

(® PLASTSIMs.ro.

CZ - 508 01 Hofice

Max. FF Temp. [°C] + | 3
271381 + 15746
-
259.000 v v ' ' é " ' ' ' 1 281.000
J 270
260.000 P 270.000 280.000
Clamping Force X [kN] [+ ]

171.908 + 5.6351

-1000.00 » 1 21000.0

0. OOO—LC D—L— 20000.0

Min. Volume Shrinkage [%]
1434 + 0.0853

-2.050 1 21.050

=1 UOU—J——IG 4‘4 20.000

Req. Cooling Time [s]

9.391 + 0.45388
100000+ , v v v a1 2100.00
0.000 E1 0007\4 2000.00
Maximum Warpage [mm] El
0.181 + 0.0806
L ]
20501  + o+ 0+ 0+« v 121050
.
0
-1.000p 0.000 4-20.000
Dimension 19 - Dil 1 - Stred - Z [mm] + |

-0.165 + 0.0027




PROMENNA HODNOTA INDEXU
MATERIAL S RUZNYMI HO

Materials

BAYBLEND T85 XF

BAYBLEND T85 XFn-nizsi

BAYBLEND T85 XFn-vyssi

— BAYBLEMD T25 XF
—= BAYBLEND T25 XF_n-nizsi
—-- BAYBLEMD T25 XF_n-vyssi

Mechanical

& Young's Modulus [MPa] 2227

L Young's Modulus [MPa]

LR

J Poisson Coefficient
L Poisson Coefficient 0.348

CLTE Parallel [1/°C] 8.1E-05
CLTE Perpendicular [1/°C] 8.01E-05

(® PLASTSIMs.ro.

pELe

General

Supplier

Family

Structure

Rate of Fiber [%]

Fiber Nature

Filler Rate [%]

Filler Nature

Last Modification

Process

Melt Temperature Maximum [°C]
Melt Temperature Optimal [°C]
Melt Temperature Minimum [*C]
Mold Temperature Maximum [°C]
Mold Temperature Optimal [*C]
Mold Temperature Minimum [*C]
No-Flow Temperature [*C]

Ejection Temperature [*C]

U382

BAYBLEND T85 XF

BAYBLEND T85 XF_n-nizsi

| covesTro | | covestro |
[ pcenss) | [ pcenss) |
| | | |
| | | |
| | | |
| | | |
| | | |
| 2210772022 | | 19/09/2023 |
N N
I | a0 |
N N
| 100 | [ 10 |
O [ 0 ]
e | L0 |
| 12 [ 12|
[ 124 | [ 124 |

BAYBLEND T85 XF_n-vyssi

COVESTRC

{PC+ABS)

A

19/09/2023

M
==1
(=]

~
=
(=]

M
I
(=]

1

(=1

124

1

o

Thermal

Solid Density [kg/m’]

Melt Density [kg/m®]

Conductivity [W/{m K)]

Table values conductivity

Specific Heat [)/(kg K]

Table values specific heat

Thermal diffusivity [mm®/s]

Viscosity

Melt index [em®/10min]

Temperature [*C]

Load [kg]

Melt Index [g/10min]

Temperature [°C]

Load [kg]

Law

Pressure dependent

| 021528572 |

| 021528572 |

| 1762209 |

| 1762909 |

| 012103031 |

| 012103031 |

| Cross WLF Lav|

‘Cross WLF La\||

|2 Domain Tait|

‘ZDomain Tait|

-
-

f| B EULULLUL| B

®

1]

1)
n



PROMENNA HODNOTA IN
MATERIAL S RUZNY

Materials

BAYBLEND T85 XF

BAYBLEMD T85 XFn-nizsi

BAYBLEND T85 XFn-vyssi

— BAYBLEMND T25 XF
—- BAYBLEMND T25 XF_n-nizsi
—-+ BAYBLEND T25 XF_n-vyssi

Cross WLF Law
Date of update

Tau
o1
D2
D3

Al

(® PLASTSIMs.ro.

Select a date
0.4462 [-]
1.8206E+05 | [Pa]
T1156E+08 | [Pas]
41715 (K]
0 [K/Pa]
19.282 [-]
516 (K]
[Fa s]

Cross WLF Law
Date of update

Tau
01
Dz
D3

iy

Select a date
0.20833 [-]
1.8208E+05 | [Pa]
T1156E+08 | [Pas]
417,15 [K]
0 [K/Pa]
19.282 [-]
51.6 [K]
[Fa s]

Cross WLF Law
Date of update

Tau
1

o2

41

Select a date
0.68889 [-]
1.8208E+05 | [Pa]
TA158E+08 | [Pas]
41715 [¥]
a [K/Pa]
19.2582 [-]
516 [¥]
[Pa 5]




PROMENNA HODNOTA INDEXU TC
MATERIAL S RUZNYMI HOD

Materials

BAYBLEND T85 XF

5]

Viscosity [Pa

BAYBLEMD T85 XFn-nizsi

BAYBLEND T85 XFn-vyssi 1«

— BAYBLEMND T25 XF
—- BAYBLEMND T25 XF_n-nizsi
—-+ BAYBLEND T25 XF_n-vyssi

Shear Rate [1/3]

(® PLASTSIMs.ro.



PROMENNA HODNOTA INDEXU TOKU | MOZNOSTI ZJ1
MATERIAL S RUZNYMI HODNOTAMI VISKOZ

VARIMOS Optimization

Optimize Export Settings Export Optimum

Variables

Optimization Targets (Quality Features)

Viskozita [cm3/10 min]

0.39
otV e
0.39

Filling Time [s]
0.52
037 O 0.97
0.52

Cooling time inside mold after filling [s]

10.40
e Vg
10.40

Hot-Runner Temperature [°C]
267.00
v
zsn.no""'g"""zgo.ou
267.00
Packing 1 - Pressure [bar]
626.00
3 v
450.00""""'0"650.00
626.00

Reachability Index

Optimization Sensitivity Analysis

Filling Problems [%] T Min. FF Temp. [*C] E] Max. FF Temp. [°C] [+ []
0623 + 07321 244927 + 3.9592 279.973 + 10.1735
- A
-1.923 1 ' ' v ' v ' ' ' ' 1 10.568 239.016 1 ' ' ' v v v Iﬁ ' ' 1 281952 258.493 ' 1 291.654
J [ ‘ 270 | L 270 L
-1.000—p 0.000 410000 |[260000270.000 4 280.000 || 260.000 | 270.000 280.000
Max. Pressure [bar] [+ Sink Marks [%] +* Clamping Force X [kN] |
867.840 + 219.629 3.824 + 1.0362 190120 + 2.8727
e e ®
-100.000 « ' PR - ' v 1 2100.00 15500 | o PR - i + 1 10.550 100000+ |, 0 T — 5 v 1 21000.0
*
Q
0.000 ¥ 0.000 4200000  -1.000p 0.000 «-10.000 0.000 ¥ 0.000 < 20000.0
Clamping Force Y [kN] + | Clamping Force Z [kN] E] Min. Volume Shrinkage [%] [+
27566 + 0.9039 228524 + 21.4939 1276 + 0.2701
@ L]
-1000.00 1@ i P T ' v 1 21000.0 -1000.00 1@ i T T ' v 1 21000.0 -2050 v + 21.050
0.000 | 0000 4 200000 0000 | 0000 4 200000  -1.000 | - 20.000
Max. Volume Shrinkage [%] +* Avg. Volume Shrinkage [%] + | Req. Cooling Time [s]
9.757 o 3695 3 164 + 0.2099 11.095 + 0.3295
-2.050 1 » 21.050 -2.050 » 1 21.050 -100.000 « ' 1 2100.00

=i Um@ D—LZUUUQ

Element-based mass [g]
15.274 + 0.0101

-500.000 | 1 10500.0

0.000 E D—L— 10000.0

Average Shrinkage [%]
0.790 + 0.0329

-1.000 J D—L 20.000 0.000 @1 WO*L 2000.00

- Maximum Warpage [mm] El

Maximum Deformation [mm]

0.214 + 0.0049 0.124 + 0.0037
[ ] L]
20501+ o+« a0 a1 21050 20500 b a4 121050
. .
0 0
-1.000 0.000 - 20.000 -1.000—p 0.000 4-20.000
Dimension 18 - Dil1-LevyRoh - Z [mm] | + Dimension 19 - Dil 1 - Stred - Z [mm] 1 +

-1.026 + 0.0576 -0.158 + 0.0065
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Automaticka cilena
optimalizace
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« Citlivost
- zjisténi vlivu proménnych na kvalitu dilu

* Robustnost
- ovéreni odolnosti a stability vyrobniho procesu

« Optimum
- navrh optimalnich konstrukénich a procesnich parametr(

VARIMOS

VARIMOS
by SIMCON



Zmeénou parametrii vlevo miiZete vyzkouset riizné varianty ,
a vpravo okamZité zjistit, jaky vliv budou mit navrZzené zmeé

VARIMOS Optimization

Optimize Export Settings Export Optimum

Variables

Optimization Targets (Quality Features)

Gate Location 1 [1]

0.90
-1.00 - ' 100
U
0.90
Filling Time [s]
1.00
S e
)
1.00
Cooling time inside mold after filling [s]
14.00
T ST
€
14.00
Thickness/Diameter Object Group 1 [mm]
-0.14
RS TR
L
-0.14
Melt Temperature [°C]
246.00
233.00 263.00
Ll
246.00
Packing 1 - Pressure [bar]
592.00
’ I i D
300.00 700.00
]
592.00
Inlet Temperature H/C Circuit 1 Time 1 [°C]
80.00
Y
0
80.00
Inlet Temperature H/C Circuit 1 Time 2 [°C]
55.00 A 85.00
8]

(® PLASTSIMs.ro.

]

CZ - 508 01 Hofice

Op n ‘ ity Analysis h Index
Max. Volume Shrinkage [%] |+ | Avg.Volume Shrinkage [%] |4+ | | Residual pressure at demolding [bar] [+ |
12.859 = 0.8124 6.044 + 0.1440 -0.277 + 30.8504
L] [ ] == =
20801 4 0o 4l 0121050 20501t Lt o+o+o+ 4121050 3212 ¢ i « o 1336859
} i .
-1.000 -0.000 L 20.000 -1.000 0.000 7“ 20.000 -1.000 0000 1000
Regq. Cooling Time [s] | + Element-based mass [g] | + | Maximum Deformation [mm] | +
1214 + 0.6150 103.481 + 0.2943 2.237 + 0.0506
L L ]
4000000, + & 4 o 4 & 1 1210000 500000+t o+ & & 4 1 1105000 21050
‘ 5 ‘ ’ = 5
0.000 1.000 2000.00 0.000 1.000 10000.0 -1.000 0.000 20.000
Maximum Warpage [mm] | + Average Shrinkage [%] |4+ | Temp Rise H/C 1 Time 1 [K] [+ |
0.574 + 0.0820 1966 = 0.0399 0.574 + 11416
L ]
24 T T e D250 r e e L ) 000 g L 111000
| I o 1 |
= b ) b , b
-1.000 0.000 4 20000 0.000 1.000 5.000 -10.000 1.000 10.000
Temp Rise H/C 2 Time 1 [K] |4+ | TempRise H/C1Time 2 [K] [+ | Dimension 1 - delka 1 [mm] [+ |
0.881 + 0.0432 1.525 = 0.0342 202.426 + 0.1285
® ° e
OO0 i 411100 000+ ¢ e 4 4t 4+ 4 111000 2020081 1 w4 .o+ 4120336
i Ll t L 1
| L] |, 1|, | B L
-10.000 1.000 -10.000 -10.000 - 1.000 10.000 202.069 202,677 -203.285
Dimension 2 - sirka 1 [mm] |+ | Dimension 3 - sirka 2 [mm] | 4+ | Dimension 4 - sirka 3 [mm] [+
79.846 = 0.0614 79.497 = 0.1137 79.755 = 0.0596
R ] =
793 0 0 e s03ss TEMS+ 4 04 o4 44 . 18035 b L0 . 180407
o t ¥ } + | } 4
J B ] masl | J B
79.400 79.841 80.300 79.200 79.841 80.300 79.200 79.841 80.350
Dimension 5 - sirka okno 1 [mm] |+ Dimension 6 - clip 1 [mm] + | Dimension 7 - clip 2 [mm] | +
19.850 = 0.0249 85.995 = 0.1598 85.396 = 0.1905
Y ® —e-
ITE |t it ittt () 1 19975 85.255 1 pt o (R | 186245 ssaas ¢ ¢ 186355
| ! . | ! |
N o L Lo Em | o 5
= 19.400 19.669 -4-19.900 85.300 85.765 86.200 85.200 - 86.300
Dimension 25 - pruhyb - Z - Z [mm] [+
7.445 + 0.0542
o
7uS s 0 S o r3ss
L i
J 7814 L
7.200 7.814 8300
Hrachovec 2113 B +420777 899
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Dimension 5 - sirka okno 1 [mm]
19.850 = 0.0249
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0347

T
0462

o577

0691 0806 0921 1036

Time

151
Fiow front
when filed
0%
Gate Location 1 1]
e msenmm:

&

CADMOULD

[+ ||| oimension 7 cip 2 (mem)

86200

85033 = 0203

0229

0343

04s7

0512

0886

|+ | Dimension6 - clip 1 (mm}

CADMOULD

85995 =+ 01598

< 86200

[+ | Dimension7 - clip 2 [mm]

SWJ

0

85396 = 0.1905
o
must W e
. {
[ss7e0] |
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Zménou parametrii vlevo miiZete vyzkouset riizné varia
a vpravo okamZzité zjistit, jaky vliv budou mit navrZzené z

I N N R I R

9.720

0.602 1741 2881

003 - 3D-F - Varimos 1

4.021

5161 6.301 7441 8.580

10.860 1

2,000

Node-Based Thickness [mm]

cevaes

PBT

tvp
wirobce

Teil2sm

0002 onz 0232 0347

015 - 30-F - Varimos 1

0462

Celanese

0577

doba plnéni
teplota taveniny
doba dotlaku
velikost dotlaku
doba chlazeni
doba cyklu
teplota temperaéni vody
tvérnice
teplota temperaéni vody
tvérniku

0691 0806 0921 1036 1151

CADMOULD

11s
248°C
655

603 bard
75s
2275

80°C

70°C

technologicky parametr hadnota parametru

=

Y

L

unwarp0 14/

Teil2sm
Dimension 5 - sirka okno 1 [mm]
19.900 = 0.0295
WITA e s
' 9=
| [1958]
19400 »

Dimension 6 - clip 1 [mm] |+ ||| Dimension 7 - clip 2 [mm]
86204 £ 01616 85.033 = 02013
ST e s oo B o ‘86418 87591 4 b bt
)= o)
[as7es] J [es769 |
85300 85.765 86200 || 85200 5.769

Average Shrinkage [%)

0
Gate Location 1[1]

Dimension 7 - clip 2 fmm]

202426

0

202 Gate Location 1[1]

Dimension 1 - delka 1 {mm]

T T
400 592.000
Packing 1 - Pressure [bar]
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AUTOMATICKA CILENA OPTIMALIZACE | JAK OPTIMALIZOVAT @
DEFINOVANI KVALITATIVNICH KRITERII A VOLNYCH PARAMETRU

- - ” Process Parameters @
Ménéneé parametry: §
. , [FI"IHg Time [s] l 2,381
» Technologické parametry Pressure-Contrlled iling [%]
» KonstrukCni parametry et Temperature (<] 3000
. M t [y | [Uniform Wall Temperature [5C] v] 102.5
a e rl a Ejection Temperature [°C] 130.0 ;
d Chlazen | [¥] Packing [ Packing Time [g] ] 5742 GRS
+ Opottebeni o -
viev s . - , FOAM Input 3
¢ VneJSI VI Ivy (napr tepl()ta OkOI I) Injection Compression [ Input ] Variation

[ Default ][ Load ][ Options ][ Vary ]

[ OK ] [ Cancel ]

Kvalitativni kritéria:

« Naklady
« Produkce :|||||||_’|||||||||||| |
+ Kvalita - —
« Kapacita stroje - "
° | -
£ | L
L — ss




AUTOMATICKA CILENA OPTIMALIZACE | JAK OPTIMALIZOVAT
JAKA KVALITATIVNI KRITERIA MUZEME VYHODNOCOVAT?
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AUTOMATICKA CILENA OPTIMALIZACE | JAK OPTIMALIZOVAT @
JAKA KVALITATIVNI KRITERIA MUZEME VYHODNOCOVAT?

Kvalita dilu:

st sl bbbl bl |
i

« Vzdalenost — -

* Kruhovitost ™ —= T T

* Rovinnost | - f/ \
« Cas plnéni daného mista :
« Rovnomérnost plnéni

* Propadliny

f
!
f
{
i

Ekonomicka kritéria:
« Uzaviraci sila
» Doba cyklu
« Spotrfeba materialu




AUTOMATICKA CILENA OPTIMALIZACE | JAK OPTIMALIZOVAT @
JAKE PARAMETRY MUZEME VARIOVAT?

« Technologicke parametry « Konstrukéni parametry
Process Parameters
[Fiing Tme 51 | 23 » Vstfikovaci ¢as ry L
[PressureControlled Filing [%] | 0  Kontrola plniciho tlaku 0—0_ 990 | < Gate Variation
Melt Temperature [°C] 300.0 S GDO Iﬁ:ThicknesﬂDiamﬂter'-t‘ariatinnlo Tloustka stén
Variables Variation
| uniform wall Temperature [2C] v|ﬂ 102.5 . Tep|0ta formy Navigator [*Import DOE
Ejection Temperature [°C] 130.0 Variation
Packing | Packing Time [s] | 5.742 . .
| EIEEST | CooingTme[s ] 19142 » Cas ochlazovani ) Rozmery zeber
! | « Pruatok chladiciho média jednotlivymi kanaly * Poloha zeber
il o ]‘J « Teplota chladiciho média v jednotlivych kanalech
[ Default H Load H Cptions H Vary ]
[ - ] | — ] * Primeér temperacniho kanalu
* Primeér temperacni véze
* Rozestup temperacnich kanal(
R .+ Vzdalenost temperacnich kanall od dilu
- Profil vstfikovaciho tlaku Pl S

22



NAKLApY
NA ZMENY

VHODNEJSI:
Zapojeni oddéleni v,
metrologie a kvality DRIVE,

, Oddéleni metrologie a kvalit
iz v prab&hu NAVRHU dilu. 8 y

jsou zapojovana

CAD DESIGN SIMULACE VARIACE / OPTIMALIZACE VYROBA FORMY ZKOUSENI / VZORKOVANI ~ SERIOVA VYROBA

J |

J

| |

Virtualni faze Fyzicka faze



PROCES NAVRHU DiLU

Chyby neodstranéné ... se pozdéji odstranuji velmi Spatné
v této fazi vyvoje ... a predevsim déle a draze

Sériova vyroba,
montaz, QM

Vzorkovani
a prvni kontrola vyrobku

Design

dil, forma a procesni parametry



Dékujeme za pozornost.

Pfinosy
automatické optimalizace

* sniZzeni poctu uprav formy o 50 %
T

* zkrdceni doby vyvoje dilu
aZ po sériovou vyrobu o 50 %

Cas vyvoje

* zkrdceni doby cyklu aZ o 20%

Ve srovnani s b&Znym zphsobem vyvoje vyrabéného dilu.

Cas cyklu

Kalkulace Design _
dil, forma a procesni parametry

)

Vyroba Vzorkovani Sériova vyroba,
formy a prvni kontrola vyrobku montaZ, QM

(=)

SLEDK
VIRTUALIZOVANE OPTIMALIZACNI SMYCKY...
... AUTOMATIZOVANE, KDE JE TO MOZNE

’

2
e
"y
N
dito

%

Chyby neodstranéné
v této fazi vyvoje ...

SIMULACE
> FORMY
/ & ANALYZA /
Ni HLAVNICH

KONSTRUKCE/

VYLEPSENT 3
KOmENCE PARAMETRU SMYCKY

PRICIN

VZORKOVANI
/ szmh
KOREKCNI

VYHODNOCEN{
VYSLEDK(

CiL: REDUKCE FYZICKYCH UPRAV
-10% az -25%

... se pozdéji odstraiiuji velmi $patné
a pfedeviim déle a draze

Kalkulacel Design
dil, forma a procesni parametry

)

Vyroba

Vzorkovani Sériova vyroba,
formy a prvni kontrola vyrobku montaZ, QM

6 krokii ke kvalitnimu dilu

aneb snadno, rychle a levné
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PLASTSIM s.r.o.

Hrachovec 2113
508 01 Hofrice

tel.: +420 777 899 169

e-mail: petr.suva@plastsim.cz

@) Ing. Petr Siiva

Vjvoj, optimalizace a vyroba plastovych dili
Mold fiow analyzy, rapid protatyping a reverzni inZenjrstvi

Trpaavsm)
e
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A 3aR L oe

Digitalizace a optimalizace
procesu vstfikovani plastd

Hrachovec 2113
CZ - 508 01 Hofrice

@ +420777 899 169
B petr.suva@plastsim.cz

1ICO: 21235074
DIC: CZ21235074

&® www.plastsim.cz
@ petr-suva
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