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MOLD TEMPERATURE CONTROL
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The key to significant cost savings In injection molding Is

CONFORMAL COOLING



OUR SERVICE
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Starting with your Product ...



OUR SERVICE

We analyze the project for possible problem areas,



OUR SERVICE

Developing an optimal solution,
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Design this solution and manutacture the mold insert,



OUR SERVICE
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For a perfect product!
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HEAT BALANCE ROOM INJECTION TOOL

QCO

Qr QHR

- Qm Heat content Plastic Melt
- Qur Heat loss Hot Runner

- Q'r Heat loss radiation

- Qc Heat loss convection

- Qcd Heat loss conduction

- Qco Heat content Coolant




EQUASION FOR THE COOLING TIME OF
A FLAT PLASTIC PART

Wall Melt Average Wall
thickness temperature temperature

s* 9, — 9
t°* aef f : ln(%* 9 -9 )

E “w

L= =

Effective thermal Ejection Average Wall
conductivity of the temperature temperature

plastic resin



Possible Savings
Auxillary Times 34%

Total Cooling Time 66%



TEMPERATURE SITUATION ON THE MOLD SURFACE IN A MOLD

Messured Temperature N the Mold Settings on the TCU
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CONVENTIONAL LAYOUT

Cooling Channel
Cavity Wall




CONVENTIONAL LAYOUT
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CONVENTIONAL LAYOUT

183"C
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CALCULATION OF THE PHYSICAL COOLING TIME

Gruppe: FL i Name:
Matenal: Auftrag:
Bezeichnung: Formteil:
Herzteller: Werkzeug:
Glasfazeranteil: U A Aefram oo -

M azzetemperatur: 280 *C [280-320°C)

Emnzpnitzzeil: I g

£ ormitent _ Werkzeuqg offnen: I 5
Geometrie: Platte j Formtell auswerfen: 1 ¥
Wanddicke: 2.0 M Formteill entnehmen: I 5
werkzeugwand 05 a8l T (80 - 120 °C) wWerkzeuqg schhieBen: I &
temperatur: A5 20 “C Sonsztiges: I &

Feafam- r. \ oo rsmmen | manuelle Eingabe:
Theoretizche Kiihlzeit: 10.0 s Mittlere EntfurmungsFETp_Elat!.n: 111,86 *C
cumme der Nebenzeiten: 0.0 s Effekt. Temperaturleitfalugket: 01096  mnéls

Max. Entformungstemperatur: 130,05 °C

Zykluszzeit: 10,0 =
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CALCULATION OF THE PHYSICAL COOLING TIME

Gruppe: FL EI Mame:
M atenal: Auftrag:
Bezeichnung: Formteil:
Hersteller: Werkzeuq:
Glazfaseranteil: o 4 T " —
Maszzetemperatur: 280 °C [280 - 320 "L R
Emnzpnitzzeit: I 5
Formitest wWerkzeug offnen: 0 s
eometrie: FlELE j Formtell auswerfen: 0 s
Wanddicke: i Formteil entnehmen: E 3
» :-'-"Elkiﬂugi:-‘ﬂﬂd I% T (80 - 120 °T) Werk:a__'eug schlieBen. [0 =
emperatur: a5 110 / °C Sonstiges: I 3
P il B S e ey Py o [~ manuelle Eingabe:
Theoretizche Kiihlzeit: 26.0 s Mittlere Entformungztemperatur: 111868 *C
s e [ e e 0.0 s Effekt. Temperaturleitfahgkeit: 01109 mnéds
Max. Entformungstemperatur: 11292 °C
Zvkluzzeit: 26,0 =

At surrace= 130°C Cooling Time +160%!!!










CONVENTIONAL COOLING LAYOUT

(Hotspot)
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CONFORMAL COOLING LAYOUT WITH
HEAT TRANSFER ELEMENTS
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SHORTER
CYCLETIME

BETTER
QUALITY
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FEM ANALYSE OF THE COOLING LAYOUT




FEM ANALYSE OF THE COOLING LAYOUT

| 16 SecC

Total Cooling

Run 10

Cooling_Temperature
Final Cycle
Time = 16.113 sec (EOC)

h ‘

hdin

noomm L1 Moldex 2D

[*C]
95.304

090.553

85.802

81.051

76.299

71.548

11
2710

®

h ‘

.I
iy

2000mm [ | MﬂldE‘KSD
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Run 12

Cooling_Temperature
Final Cycle
Time = 10.006 sec {Cool)

[*C]
94.967

90.239

85.512

80.784

76.056

71.329

11
2710



FEM ANALYSE OF THE COOLING LAYOUT

Run 10

Cooling_Max. Temperature
Final Cycle

Time = 16.113 sec (EOC)
[°C]

Max 98.629

97.568 (°C) 98.337 (°C) | 93.221
—— '

187.812

82.403

76.994

el 71.585

360

At the End of Cooling 30.00 mm I Moldex3D 270

WCS (g My View1 (g

Run 12

Cooling_Max. Temperature
Final Cycle

Time = 16.135 sec (EOC)
[°C]

] 98.629
88.407 (°C) -

: & 93.221
= e — Max »

il = ] e e | 0 | e e e e e ]
, . | | ‘ A : —87.812

®

82.403
76.994

Min 71.585

360

30.00 mml I Moldex3D 270




FEM ANALYSE OF THE COOLING LAYOUT N

97.568 (°C) Cooling_Max. Temperature
Final Cycle

Time = 16.113 sec (EOC)
[°Cl

Max 98.629

93.221

98.337 (°C) .‘
—187.812

82.403
76.994

Kin 71.585

25?

1oomm L1 Moldex3D T 146

At the End of cooling

P

wes I -
®

f‘ | Run 12

' .f' 87.024 (°C) Cooling_Max. Temperature

e

Final Cycle

Time = 16.135 sec (EOC)
[°C]

98.629

93.221

Max »
—{87.812

88.407 (°C)

82.403

76.994

Min 71.585

25?

woomm L1 Moldex3D T 148
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APPLICATION EXAMPLE

Cycle Time optimization
of a thick wall part




APPLICATION EXAMPLE

Cycle Time optimization

of a Automotive Water Tank
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APPLICATION EXAMPLE

Cycle Time optimization
of an Automotive Engine Cover
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APPLICATION EXAMPLE

Warpage & Cycle time optimization
of a Seat Cover
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APPLICATION EXAMPLE

Warpage & Cycle time optimization

of a Seat Cover
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APPLICATION EXAMPLE

Warpage & Cycle time optimization
of a Seat Cover
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PROFITABILITY OF CONFORMAL COOLING




%) CONTURA

PROFITABILITY OF CONFORMAL COOLING
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THE VARIOTHERMAL PROCESS



o Before Injection
— Heating up the cavity

o After volumetric filling
— Switch to cooling

o After freeze off
— eject the part an heat up the cavity again



A higher mold surface temperature ends In:

* Less visible flowlines and silver streak

* More homogenity of the distribution of glass fibers
* Less visible weldlines

 Less risk of warpage caused by shrinkage

» Better stability

» Better mechanical properties

e L ess sinkmarks
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History of Variotherm Technolgy:

Already In 1969 Peter Schmetz started to build PVC
record press molds with conformal cooling. These were
run variotherm with a steam heating and cold water
cooling ! Cycle time was 15 seconds. 5000 cyles/day!
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APPLICATION EXAMPLE
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APPLICATION EXAMPLE

Influence of variothermal molding

Clean Gate
Point
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APPLICATION EXAMPLE

Influence of variothermal molding
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APPLICATION EXAMPLE

Influence of variothermal molding




MORE APPLICATION EXAMPLE
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APPLICATION EXAMPLE

RESULT:

2\ - Reduction of cycle time by 23%
T - Weldline free plastic part
S . - Less Warpage

, 0
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APPLICATION EXAMPLE

RESULTS:

- Reduction of cycle time by 49%
- Cycletime from 186 sec to 95 sec
- Reduction of the scrap rate by 11%

Lighting up a colorful world



WWW.contura-mtc.de
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