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COMPOSITE TOOLING
Optimold II: Polyester based tooling system
Through the use of OPTIMOLD II shrink-free tooling system, it is possible to produce very dimensionally stable and rigid composite tools with an excellent surface finish, all within half a day. In conjunction with VE gelcoat and a VE buffer layer, the tools have a temperature resistance of up to 135°C. The cost of a tool can be reduced by up to 60%, the construction period reduced from 5 days to less than a single day
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The following instructions are provided to serve as a guide for the manufacture of a mould tool with the OPTIMOLD II tooling system.
1 Optimum working conditions
A mould tool should only be manufactured under optimum conditions:
· Ambient, model and material temperature: 19 - 23°C.
· Good ventilation, but no obvious drafts.
· Dust-free environment.
2 model preparation
The surface quality of the mould tool is critically dependent on the surface properties
and the type of the model material used.
2.1 Selection of the model material
Recommended models are milled from ureol or epoxy paste or bonded panels
and stiffened GRP parts. Model materials of metal are not recommended due to their high
thermal conductivity; this allows heat generated by the exothermic cross-linking of the polyester to escape, leading to an incomplete cure. When using Ureol or Epoxy paste / block, one must ensure that the density is not less than 550 kg/m3, otherwise the surface porosity will be too great. In this case, the model must be painted with a styrene resistant 2K filler, and then sanded. The model surface must be resistant to styrene. In case of doubt, place a styrene soaked cloth on the surface for about 1 hour. If the surface of the filler visibly changes, this filler must be removed and new styrene resistant filler applied.
2.2 Pretreatment of the model surface
In general, treatment with 600 grit sand paper is sufficient to provide a good surface quality and ensure safe release of the mould tool. Any fine grinding marks in the model are easily smoothed with a 1500 grit sand paper which then allows the model to be polished to a gloss finish. However, it should be noted that polished models offer the mould tool no mechanical support; therefore the risk of deformation and general waviness is relatively high. 









2.3 filler
In Model materials with a density of less than 550 kg/m3, there should be a styrene resistant 2K filler spray painted on, and then sanded. A filler should also be used when there are areas in the model that need to be polished to a high gloss.
· High gloss polishable: 15.71 Spraying Filler
· Matt gloss polishable: 15.6Gravi1353 Gravispret

2.4 release agent
Clean the model surface thoroughly with Mold Cleaner # 1. For filled and sanded models, apply 5 coats of Honeywax and then 1 coat of Trennwachs W70 (this is to increase the surface tension to allow fish eye free application of gelcoat for the mould tool).
In a model with an unfilled surface (a density of over 600 kg/m3), 4 to 5 coats of tooling sealer must be applied in order to seal the fine pores. Then, apply 5 coats of Honeywax and then 1 coat of Trennwachs W70. Allow the W70 release wax to harden for at least 3 hours (preferably over-night) before proceeding with the application of gelcoat for the mould tool.

3 Material selection and gelcoat buffer layer laminate
Heat resistance to 85 ° C:
Gelcoat: Viapal 936BE (sprayable) - gelcoat particularly suitable for flexible moulds,
no crazing or hairline crack formation, good grinding and polishing properties.
Buffer layer: Viapal VUP 4774 BET - very good resistance to styrene

Heat resistance up to 125 ° C (vinyl ester = VE):
Gelcoat: NORPOL GM (sprayable) - and temperature resistant hard coat.
Forms must be rigid, to avoid hairline cracks. Difficult to grind due to hardness, must be polished well.
Buffer layer: Viapal VUP 4652 - very good resistance to styrene, even at high process temperatures.








3.1 spraying mould tool gelcoat
To achieve a good crosslinking, the gel coat hardener should be added to a level of 1.8%.
We recommend application of the gelcoat with a conventional spray gun as described in 3.2. Application by airless equipment is not recommended, because of the high injection pressure which forms small droplets and increases the risk of microporosity. The mould tool gelcoat must be applied in 2 coats.
1st Spraycoat: 350 to 450 microns
2nd Spraycoat: 450 to 550 microns
Each spray pass consists of several thin cross spray programs, until the layer thicknesses are achieved. When the first layer thickness has been achieved, leave the spraycoat to gel. Gellation has occurred when there is no longer any colour transfer to the fingers when touched (after approximately 20 - 40 minutes). Only then can the second Spraycoat begin.
In the event of fish-eye formation due to over-separation, do not inundate the model surface with a thick layer of gel coat. Instead, spray a fine mist of gelcoat first, wait 1 minute,
until the droplets are dried out, then spray again. Repeat the process until there are no longer and visible fish-eyes. 
[image: ]Spraying the mould tool gelcoat with a spray gun.
NOTE: Before the 2nd layer of Spray gel coat can be applied, ensure that the 1st layer is sufficiently cured.
For this purpose, perform the ‘finger test’ (mentioned previously) at several points.  
Caution: an insufficiently cured gelcoat may curl during moulding ("elephant skin").
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Measuring and controlling the gel coat film thickness
Tip:
For the second spray coat operation, the mould gelcoat can be lightly tinted with white pigment paste. The lighter color is used in subsequent grinding or polishing jobs as a warning signal, and prevents accidental looping through the laminate.
3.2 Spray Gun
Atomizer: 3 - 4 bar
Fluid nozzle diameter: minimum 2.5mm (>3mm is better)
Spray distance: 30 - 50cm
Examples: SATA ® LMTM 2000 B RPTM (nozzle diameter of 0.8 – 5mm is possible)
Manufacturers: Walther Pilot, Graco, Devilbis, etc

3.3 Styrene-resistant buffer layer
Immediately after the gelling of the mould tool gelcoat (finger test), laminating of the buffer layer can be started. For temperatures up to 85°C, Viapal VUP 4774 BET is recommended. For temperatures above 85°C, Viapal VUP 4652 vinyl ester is recommended. Viapal VUP 4774 is already pre-accelerated, and is processed with the addition of 2% hardener BUTANOX ® M-50. In contrast, Viapal VUP 4652 requires the addition of 0.5 - 1.0% of accelerator NL-23, and thorough mixing, prior to the addition of 1.5 - 2.0% of BUTANOX ® LPT-IN. The processing time for this resin is 10-15 minutes. It is therefore recommended to mix only small quantities of resin at once. At higher working temperatures, or when manufacturing large tools, it is recommended to extend the working time of the resin by adding 0.1% of inhibitor NLC 10.
Only powder-bound chopped strand glass mat such as M113 (225 g/m2) or M123 (450 g/m2) should be used. The cuts / sheets required for lamination should, as far as possible,
be prepared in advance. It is recommended to tear the mat, not cut, in order to obtain no sink marks in the overlapped area.
1 and 2 Layer buffer layer laminate.
First, distribute the resin uniformly on the surface. Lay down the glass mat M133-225g/m2, ensuring air bubbles are removed from the laminate. Lay down the second layer of glass mat, which can absorb excess resin from the first layer, again making sure that the laminate is free from air bubbles. Any resin puddles must be dabbed with a brush.
When the laminate has cured, check carefully for any air bubbles – these must be ground. Sand the entire surface with 80 grit sand paper, and then remove any dust (do not use acetone).
VUP 4774 BET: Cure time = 2 to 4 hours maximum.
VUP 4652: Cure time = 2 to 12 hours maximum.







4. Backing structure with shrinking free tooling resin OPTIMOLD II
4.1 Processing OPTIMOLD II
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4.1.1 Application and Function
OPTIMOLD II is a shrink free tooling resin for structural reinforcement of fiberglass moulds, applied over the gel coat and the buffer layer. A thermoplastic additive expands during the curing of the laminate and compensates for the shrinkage of the Polyester resin. This effect starts to occur when OPTIMOLD II reaches 43°C.
This is particularly useful for temperature-sensitive pattern / master model materials (ureol, fiberglass / wood). Here, the reaction temperature should be as low as possible. Model materials such as aluminum are unsuitable because they remove too much heat from the resin system.
OPTIMOLD II: Material consumption and wall thicknesses
	Reinforcing material
	Consumption of OPTIMOLD II
	Wall Thickness
	Fibre Weight Fraction

	450 g/m2 glass mat
	about 1.75 kg/m2
	approx 1.7 mm
	about 26%

	600 g/m2 glass mat
	about 2.4 kg/m2
	approx 2.4 mm
	about 26%




The first layer of glass mat must be bled free of air bubbles with a grooved roller. It yields a uniform wall thickness and flat surface. In the first position behind
the buffer layer, the glass mat should be torn (not cut), to avoid sink marks.
Non-woven ‘fleece’ fabric is unsuitable because of the swelling of the absorbent tissue - no control of resin application is possible and thus the danger of local overheating is high.
4.1.2 Application Instructions and formulations
Relationship between ambient temperature and catalyst level.
Optimum temperature in the production room: 20 - 24°C.
Hardener system: BUTANOX ® M-50.
Recommended catalyst level (based on final resin blend): 1.25 to 1.75% (by ​​weight).

	Temperature (°C)
	Peroxide (weight %)

	17
	-

	18
	1.7

	19
	1.6

	20
	1.5

	21
	1.5

	22
	1.5

	23
	1.4

	24
	1.3

	25
	1.3

	26
	-



Values ​​for a 5-7 mm laminate on a GRP model.
	
	Too cold (below 17 ° C)

	
	Possible

	
	Optimum (20-22 ° C)

	
	Too warm (above 26 ° C)



Values ​​are for ambient, model or laminate temperature.
In order to achieve the minimum heat of reaction, a wall thickness of between 5mm and 7mm needs to be laminated in a single step i.e. hand laminate: 3 to 4 layers of 450 g/m2 chopped strand mat. Alternatively, from a chopper gun, apply 2 spray passages of 2.5 to 3mm each. Aim for a fibre content of 26% by weight. In making large scale mould tools, it is recommended to build the laminate thickness with 3 x 600 g/m2 chopped strand mat, when no chopper gun is available (see section 5.2).
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