
Tool Concepts for fast & energy efficient 

heating/production



Target:

Multifunctional low-cost toolings:

Å Fast and energy-efficient heating and curing

Å Compaction based on vacuum pressure, OOA processing, for 

lightweight and low cost design

Solutions:

Tooling concepts for fast and energy efficient production:

Å Tool solutions based on resistive heating implemented in non 

metallic self heated tooling

Å Tool solutions based of fluid heating/ cooling implemented in 

metallic rigid tools 



Requirements for small- medium size automotive 

parts tooling (cross beam)

ÅHigh heating rates

ÅHigh energy efficiency

ÅMinimal thermal gradient

ÅLow cost/ low investment

ÅHeating from both sides: sandwich structure



Requirements for large parts tooling (front wall)
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Ålow weight

Ålow thermal active mass

Åhigh heat up rates

Åminimal thermal distortion

Ågood durability

2,5m

2,85m
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Example: general tooling concept for small- medium size parts

Option 1:  Metallic

mould with efficient

fluid heating and 

cooling

Option 2:  

Composite mould

with fast/ efficient

resitive heating



Self heated membranes developed for fast heating/ curing

Result: the temperature in the surface of the membrane is very homogenous and that it can 

follow the imposed heating ramp. (± 4ºC).

Self heated membranes have been developed to reach the required fast curing cycles. 

Åramp from room temperature to 80ºC at 20ºC/min 

Åa second ramp of 10ºC/min from 80ºC to 120ºC



Self heated membranes developed: durability assessment

Aspects evaluated:

ÅDemoulding behaviour & surface quality

Å Durability: mechanical properties variation (hardness and tensile tests)



Self heated rigid tools developed for fast heating/ curing



Self heated rigid tools developed for fast heating/curing

Self heated shell/mould validation

Å Heating rate: approx. 20º/ min

Å Total gradient during fast heating: +/-5ºC  

Video



13/10/15 10CONFIDENTIAL

test results on different fiber reinforced tooling setups

20

40

60

80

100

120

0,00 5,00 10,00 15,00 20,00 25,00 30,00

Glas+Gelcoat [1]

Glas fiber[2]

Glas fiber [5]

Sandwich[6]

min

°C Heatup ratestest panels

Config 1 Config2 Config5 Config6

Heat up rate[K/min]: 15.3 10.75 12.1 39.3

Cooldown rate[K/min]: 4.8 4.30 3.6 11.4

Heat up time to 120°C[min]: 5.93 8.78 7.80 2.42

Cooldown time 120°C-->40°C[min]: 16.08 18.68 21.92 7.03

Self heated rigid tools developed for fast heating/ curing



Glass fibre sandwich tool shows excellent performance
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.. .and will be used for demonstrator production

Self heated rigid tools developed for fast heating/ curing



Metallic mould with efficient fluid heating and cooling


