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C O N F O R M A L C O O L I N G





The key to significant cost savings in injection molding is

CONFORMAL COOLING



OUR SERVICE

Starting with your Product …



We analyze the project for possible problem areas,

OUR SERVICE



Developing an optimal solution,

OUR SERVICE



Design this solution and manufacture the mold insert,

OUR SERVICE



For a perfect product!

OUR SERVICE



HEAT BALANCE ROOM INJECTION TOOL

- Heat content Plastic Melt

-         Heat loss Hot Runner

-         Heat loss radiation

-         Heat loss convection

- Heat loss conduction

- Heat content Coolant



EQUASION FOR THE COOLING TIME OF

A FLAT PLASTIC PART
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Total Cooling Time 66%

Auxillary Times 34%

Possible Savings

WHAT DETERMINES CYCLE TIMES?



Messured Temperature in the Mold Settings on the TCU

Quality Issues on the Plastic Part

TEMPERATURE SITUATION ON THE MOLD SURFACE IN A MOLD



SCHEMATISCHE DARSTELLUNG

Cooling Channel
Cavity Wall

CONVENTIONAL LAYOUT



SCHEMATISCHE DARSTELLUNGCONVENTIONAL LAYOUT



CONVENTIONAL LAYOUT



CALCULATION OF THE PHYSICAL COOLING TIME



ΔtMo-Surface= +30°C Cooling Time +160%!!!

CALCULATION OF THE PHYSICAL COOLING TIME



SAMPLE PART



CONVENTIONAL COOLING LAYOUT



(Hotspot)

CONVENTIONAL COOLING LAYOUT



CONFORMAL COOLING LAYOUT WITH

HEAT TRANSFER ELEMENTS



SHORTER 

CYCLETIME

BETTER

QUALITY



Bases for Simulation

Tool Material: 1.2344 ESU

Feeding Water: 20°C

Plastic Material: POM

Max: 79,2°CThermal Simulation

for the evaluation of the

Cooling Layout



Max: 53,5°CThermal Simulation

for the evaluation of the

Cooling Layout

Bases for Simulation

Tool Material: 1.2344 ESU

Feeding Water: 20°C

Plastics Material: POM



FEM ANALYSE OF THE COOLING LAYOUT



16 sec
Total Cooling

10 sec
Total Cooling

FEM ANALYSE OF THE COOLING LAYOUT



10°C ∆T
At the End of Cooling

FEM ANALYSE OF THE COOLING LAYOUT



10°C ∆T
At the End of cooling

FEM ANALYSE OF THE COOLING LAYOUT



Cycle Time optimization

of a thick wall part

APPLICATION EXAMPLE

Saving

33%



Cycle Time optimization

of a Automotive Water Tank

APPLICATION EXAMPLE



Cycle Time optimization

of an Automotive Engine Cover

APPLICATION EXAMPLE



Warpage & Cycle time optimization

of a Seat Cover

APPLICATION EXAMPLE



APPLICATION EXAMPLE

Warpage & Cycle time optimization

of a Seat Cover



APPLICATION EXAMPLE

Warpage & Cycle time optimization

of a Seat Cover



Cooling Time -14 sec.

(-48%)



PROFITABILITY OF CONFORMAL COOLING



PROFITABILITY OF CONFORMAL COOLING



THE VARIOTHERMAL PROCESS



THE VARIOTHERMAL PROCESS

○ After volumetric filling

○ After freeze off

→ Heating up the cavity

→ Switch to cooling

→ eject the part an heat up the cavity again

○ Before Injection



REASONS FOR VARIOTHERMAL

PROCESSING

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

• Less sinkmarks



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!



APPLICATION EXAMPLE



Influence of variothermal molding
APPLICATION EXAMPLE

Clean Gate 

Point

Easy Fillig of Complex

Geometry

No Sinkmarks No Visible

Weldlines



Influence of variothermal molding
APPLICATION EXAMPLE



Influence of variothermal molding
APPLICATION EXAMPLE



MORE APPLICATION EXAMPLE



APPLICATION EXAMPLE

RESULT:
- Reduction of cycle time by 23%

- Weldline free plastic part

- Less Warpage



APPLICATION EXAMPLE

RESULTS:
- Reduction of cycle time by 49%

- Cycletime from 186 sec to 95 sec

- Reduction of the scrap rate by 11%



BOOST

YOUR

PROCESS!

www.contura-mtc.de



THANK YOU FOR YOUR

ATTENTION!
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