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FIREPROOF PROTECTION INTEGRATING 
FABRICATION SYSTEM FOR COMPOSITE 

STRUCTURES 

The present invention relates generally to fabrication of 
composite Structures in Such a manner as to endow it with 
protective properties. 

BACKGROUND OF THE INVENTION 

Composite Structures having a Substrate made of a struc 
tural material Such as glass/vinyl ester are presently utilized 
for Shipboard use. Because of flammability concerns in 
regard to Such Structures, passive fire protection has been 
proposed involving attachment of insulation blankets by 
means of Self tapping Screws. Installation of Such fire 
protection for composite Structures is both labor intensive 
and costly, especially in Naval Shipboard types of Seawater 
environments. It is therefore an important object of the 
present invention to provide leSS costly and leSS labor 
intensive fire protection for the foregoing referred to types of 
composite Structures. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, during fabrica 
tion of a composite Structure having a Solid Substrate made 
of a preferred Shipboard material Such as glass/vinyl ester or 
a Sandwich type Substrate, a protective barrier layer is 
applied to Such Substrate with a fire resisting agent Such as 
phenolic resin, water or an oil-based intumescent coating. 
According to certain embodiments, the barrier layer in its 
position or place is permeated or infused in situ with the 
phenolic resin before attachment by adhesive bonding to the 
Substrate. According to other embodiments, the Substrate is 
formed at the same time the barrier layer is infused with the 
phenolic resin So that it attaches the barrier layer to the 
Substrate without use of adhesive. 

BRIEF DESCRIPTION OF DRAWING 

A more complete appreciation of the invention and many 
of its attendant advantages will be readily appreciated as the 
same becomes better understood by reference to the follow 
ing detailed description when considered in connection with 
the accompanying drawing wherein: 

FIG. 1 is a partial Section view through a composite 
Structure with which the present invention is associated in 
accordance with certain embodiments, 

FIG. 2 is a partial Section view of a composite Structure 
in accordance with other embodiments, and 

FIG. 3 is a block diagram of the procedure associated with 
fabrication of the composite structures illustrated in FIGS. 1 
and 2, So as to provide it with damage preventing protection 
from fire under shipboard use. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Referring now to the drawing in detail, FIG. 1 illustrates 
a composite structure 10 which is to be utilized for example 
on a Navy marine vessel. Such composite structure 10 
includes a Substrate 12 that is Solid as shown, made of a 
Structural material Such as glass/vinyl ester preferred for 
shipboard use. A fire protective barrier layer 14 is attached 
to the substrate 12 by a suitable bonding adhesive 16, such 
as a phenolic or Silicone adhesive. 
With continued reference to FIG. 1, the barrier layer 14 

includes a core 18 formed by an intumescent mat or felt, 
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2 
protectively covered by a water proofing skin 20 Such as an 
aluminum foil. A fire resisting agent is introduced into Such 
barrier 14 before its adhesive bonding attachment to the 
Substrate 12. Such fire resisting agent is either phenolic resin 
or water, or an oil-based intumescent coating infused into the 
mat core 18. 
As an alternative, the barrier layer 14 may be formed from 

other materials into which the fire resisting agent, Such as the 
phenolic resin, is introduced in-situ by Scrimping So as to 
provide protection from damage from fire and high tem 
perature conditions during normal use of the composite 
Structure, as well as to resist water and Solvent damage. 

FIG. 2 illustrates a composite structure 10' fabricated in 
accordance with other embodiments of the present inven 
tion. Such composite structure 10' includes a substrate 12" of 
a composite type having a core 22 made of balsawood or 
foam. A fireproof barrier layer 14' protectively covers the 
Substrate 12", made of an intumescent mat into which 
phenolic resin is infused in-Situ during fabrication or for 
mation of the underlying Substrate 12" So as to be attached 
thereto without use of the bonding adhesive 16. 

It will be apparent from the foregoing description, that the 
protective barrier layer 14 or 14 covers either a solid type 
Substrate 12 or a composite core type Substrate 12" and that 
the fire resisting agent is introduced in-situ, for example by 
infusion of the phenolic agent, either before attachment of 
the barrier layer by bonding adhesive 16 or during formation 
of the Substrate to avoid use of Such bonding adhesive for 
attachment purposes. FIG. 3 diagrammatically Summarizes 
the procedures involved, resulting in formation 26 of a 
fireproof panel pursuant to the present invention. Such 
procedures include formation 28 of the protective barrier 
from a barrier layer 30, such as the barrier layers 14 or 14, 
into which the fire resisting agent 32 is introduced, either 
before adhesive bonding to the Substrate or during its 
formation 34 to avoid use of the adhesive bonding, before 
completing formation 26 of the composite Structure as 
diagrammed in FIG. 3. 

Obviously, other modifications and variations of the 
present invention may be possible in light of the foregoing 
teachings. It is therefore to be understood that within the 
Scope of the appended claims the invention may be practiced 
otherwise than as Specifically described. 
What is claimed is: 
1. In a process for protective fabrication of a composite 

Structure to be exposed to Seawater environments, the 
improvement residing in a sequence of steps including: a) 
forming a barrier; b) introducing a fire resisting agent into 
the barrier after said forming thereof; c) forming a Substrate; 
and d) attaching the barrier to the Substrate in underlying 
relation thereto before completing the fabrication of the 
composite Structure, wherein Said introducing of the fire 
resisting agent comprises: infusion into the barrier. 

2. In a process for protective fabrication of a composite 
Structure to be exposed to Seawater environments, the 
improvement residing in a sequence of steps including: a) 
forming a barrier, b) introducing a fire resisting agent into 
the barrier after said forming thereof; c) forming a Substrate; 
and d) attaching the barrier to the Substrate in underlying 
relation thereto before completing the fabrication of the 
composite Structure; wherein Said attaching of the barrier to 
the Substrate is performed by providing an adhesive between 
the barrier and the Substrate. 

3. In a process for protective fabrication of a composite 
Structure to be exposed to Seawater environments, the 
improvement residing in a sequence of steps including: a) 
forming a barrier; b) introducing a fire resisting agent into 



US H2133 H 
3 

the barrier after said forming thereof; c) forming a Substrate; 
and d) attaching the barrier to the Substrate in underlying 
relation thereto before completing the fabrication of the 
composite Structure, wherein Said introducing of the fire 
resisting agent is performed by infusion thereof into the 

4 
barrier during Said forming of the Substrate to effect Said 
attaching of the barrier to the Substrate without using an 
adhesive. 


