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Such curing agents as amines (aliphatic and aromatic), polyamides and acid
anhydrides should therefore only be used in the stoichiometric ratio.

An excess or a shortage of curing agent has an unfavourable effect on the final
properties.

The cross-linking of polyester resins with a co-reactant such as styrene is initiated
by free radical polymerization catalysts such as an organic peroxide and can be
promoted by organic compounds such as naphthenates and anilines.

The amount and type of catalyst and promoter determine the curing time, while the
type of polyester determines the final properties. The mixing ratio is not so critical
as with epoxy resins.

CAUTION: The promoter shall be mixed into the polyester resin prior to the
addition of the catalyst. If the promoter and catalyst are combined
directly together, an explosion will occur.

The major classes of polyester resins are:

- Orthophthalic polyesters These resins are not considered of importance for
chemical resistant use.

- Isophthalic polyesters These resins are generally considered to be the simplest-
chemically resistant polyesters.

- Bisphenol-A polyesters These resins have an improved chemical resistance.

- Vinylester resins These resins are expoxy-based; however, with respect to
cross-linking they are similar to polyester resins.

MECHANICAL AND PHYSICAL PROPERTIES

In the mechanical and physical properties there is also a distinct difference
between glass-fibre reinforced epoxy and polyester resins (see Appendix 1).

On comparison these properties of GRE with those of GRUP it is noticed that:

{a) mechanical properties (short term and long term) are about 1.4 times higher;

(b) stiffness at 5% deflection is about 1.5 times higher;

{c) impact resistance is higher;

(d) weeping strength is 1.6 times higher;

(e) beam deflection is 1.4 times higher;

(f) temperature resistance is higher (150 "C versus 100 'C);

(g) weather resistance is better. The impact resistance of GRP compared to steel
is relatively low. The impact resistance is affected by:

1. Wall thickness ’ :

The impact resistance increases with increasing wall thickness.
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Appendix 1

QUALITATIVE SUMMARY OF GRP PERFORMANCE

Chemical resistance Other properties
Acids | Alkalis |Solvents |Process-|Strength| Heat
ability resist.
EPOXY RESINS
aliphatic amine-cured + + - + +
aromatic amine-cured * # ++ 5o ++ 4
acid anhydride-cured + - e -+ +
POLYESTER RESINS
isophthalic types = - = o 3 e
bisphenol-A types s + + = & F
VINYLESTER RESINS
n=0' + + + + e +
n—=2 + + + + ++ +
++ = Very good
+ = Good
+ = Fair
— = Poor

") n-value indicates the molecular weight of the epoxy resin-based component.
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