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ment may have formulated, furnished, or in any way 

supplied the said drawings, specifications, or other 

data is not to be regarded by implication or other¬ 
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or permission to manufacture, use or sell any 

patented invention that may in any way be related 
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Contract NOas 55-213-c 
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WORK TO BE DONE 

Under ContractNo. 55 13JC from Department.of Navy, 

Bureau of Aeronautics, Wa:- ¿.ngton, D. C., Imoerial Glass 

Corporation was authorized to develop an improved high 

modulus structural glass fiber and evaluate the use there¬ 

of for the reinforcement of plastic materials, to get 

objectives as follows: 

(a) Young's modulus of elasticity of approximately 
20,000,000 P.S.I. 

(b) Physical properties of glass equal to or superior 
to commercially available glass fibers for plastic 
reinforcement. 

(c) Specific gravity not to exceed 3.0. 



WORK DONE 

The first part of the oerlod vas spent In the final 

assembly of all equipment needed to form 50 fibers ipto a strand 

coated with a binder which would hold fibers together while being 

•.reversed and wound on a forming tube. The-equi'Dment was so 

arranged that a strand could be pulled at a speed of 60OO lineal 

feet oer minute and still traversed to a sufficient degree that the 

strand could later be removed from the package without breaking the 

individual glass fibers. After the unit was completed in all its 

component parts, it was checked mechanically and then operated 

with a glass of known fiberizing characteristics. With this glass 

the equipment ooerated well, and with a heavy mineral oil as a 

binder, several packages were formed from which fiber could be 

removed a day or a week after manufacture of the fiber. This 

development work requires that the glass strand be coated with a 
0 

chemical binder which would hook the polyester to the glass with 

a high degree of adhesion, and at the same time the binder must be 

just strong enough to hold the fifty fibers together in a strand 

and still furnish the lubrication on the surface of the fiber to 

allow it to be handled through the twisting or weaving stage. For 

these reasons it was decided to apply a heavy mineral oil binder to 

the fifty fiber strand as a binder and lubricant. After weaving, 

the mineral oil could be removed by heat treating the cloth and at 

this point NOL-24 finish could be applied to give a chemical bond 

between the polyester resin and the glass. The mineral oil gave an 
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WORK DONE 
(Continued) 

ignition Iocs of 2-.1/4^ to % after applieation and drying. This 

percent is within the range of comercial fibrous glass yarn pro¬ 

duction and thought to be satisfactory for this development work. 

After the unit was operated twice with different melts 

^866 tat>le) in an attempt to fibgrise this high modulus 

giass, it was discovered that the higher temperatures required to 

rcalce this glass flow caused a very hot temperature band in the 

middle of. the crucible, but the lower tip section froze and the 

glass crystallized at the tips. In order to remelt the glass at 

the tips, the center of the crucible had to be raised to a tempera¬ 

ture of approximately 2800°P. Then when the glass melted at the 

tips, the glass that flowed from the hot section of the crucible 

to the tips was too fluid and it could not be fiberlzed. So, it 

was determined that the temperature gradient on our melting furnace 

could be imnrovod to handle these difficult experimental glasses. 

This improvement could be accomplished by changing the distribution 

of heat from the high present high frequency coil or through the 

purchase of a coll with different characteristics as to the amount 

of copper along the center of the crucible as compared with the 

distribution at both ends. 

During .the period work was continued with experimental » 

glasses in the one orifice electric furnace to continue to refine 

the glass composition to give the best working "high modulus glass" 

' that can be found for use in the 50 orifice aquipment. 
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