
a p p a r a t u s c o n s i s t s of a c o n v e n t i o n a l a r g o n - p u r g e d g l o v e - b o x . A 

s t a i n l e s s s t e e l f u r n a c e w e l l , f a s t e n e d t o t h e s i d e , e x t e n d s i n t o a 

r e s i s t a n c e - h e a t e d f u r n a c e . C r u c i b l e s of P t or v i t r e o u s c a r b o n a r e 

a t t a c h e d to the end of a c r u c i b l e rod which s l i d e s i n t o t h e w e l l . The 

m e l t i s c a s t i n t o v a r i o u s forms i n a b r o n z e m o l d , p r e h e a t e d t o 50°C 

below t h e g l a s s t r a n s i t i o n t empera tu re of t ho m a t e r i a l . The r a p i d l y -

quenched g l a s s i s a l s o annea led in t h e mold. 

I n v e s t i g a t i o n i n t o t h e ZrFi rBaF2-ThFi| and ZrFij-BaFp-LaF:} t e r n a r y 

sys tems r e v e a l e d t h e e x i s t e n c e of a v i t r e o u s a r ea in a r e l a t i v e l y broad 

r a n g e . A t t e m p t s a t i m p r o v i n g g l a s s s t a b i l i t y were made by d o p i n g 

a d d i t i v e s I n t o t h e b a s e c o m p o s i t i o n . I n t h e s e z i r c o n i u m f l u o r i d e 

g l a s s e s , L1F, NaF, or AlF-^ ac t as network s t a b i l i z e r s and proved u s e f u l 

for s u p p r e s s i o n of d e v i t r i f i c a t i o n or for e x t e n s i o n of g l a s s working 

r a n g e . 

IR s p e c t r a i n t h e r a n g e 2 . 5 - 8 . 0 m i c r o n s were r e c o r d e d on 

u n p o l i s h e d and p o l i s h e d s a m p l e s in o r d e r t o d i s t i n g u i s h b e t w e e n 

a b s o r p t i o n due to i n t e r n a l OH and s u r f a c e OH. This a b s o r p t i o n , which 

ex tends ove r t he range 2.7~3.6 microns , w i l l have to be e l i m i n a t e d . 

The c o r r e l a t i o n between t h e i n t r i n s i c mul t iphonon a b s o r p t i o n and 

t h e g l a s s c o m p o s i t i o n was t r e a t e d and e x p l a i n e d in a t h e o r e t i c a l 

s e t t i n g . 
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CORROSION OF FLUORIDE GLASS IN WATER AND THE EFFECTS OF REr-MELTING 

A. B a r k a t t * and L . Boehm 

F l u o r i d e g l a s s e s have s e v e r a l i m p o r t a n t a d v a n t a g e s o v e r 

c o n v e n t i o n a l s i l i c a - b a s e d g l a s s e s in o p t i c a l f i b e r t e c h n o l o g y . However 

f l u o r i d e g l a s s e s a r e g e n e r a l l y c o n s i d e r e d much more s u s c e p t i b l e t o 

a t t a c k by water [ 1 ] , 

P r e l i m i n a r y e x p e r i m e n t s were u n d e r t a k e n i n o r d e r t o f i n d o u t 

whether s i g n i f i c a n t improvements in f l u o r i d e g l a s s d u r a b i l i t y can be 

a c h i e v e d by m o d i f y i n g t h e g l a s s c o m p o s i t i o n and t h e method of 

p r e p a r a t i o n . I n i t i a l r e s u l t s d e m o n s t r a t e t h a t such improvements a r e 
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indeed p o s s i b l e and t h a t t h e y may o b v i a t e , t o some e x t e n t , t h e need t o 

e n c l o s e f l u o r i d e g l a s s f i b e r s i n c o m p l e t e l y w a t e r - i m p e r m e a b l e c o a t i n g s 

i n o r d e r t o p r o t e c t them a g a i n s t r a p i d d e t e r i o r a t i o n i n w a t e r -

c o n t a i n i n g e n v i r o n m e n t s . 

Measurements were r e c e n t l y c a r r i e d ou t on a 6-component f l u o r i d e 

g l a s s . The g l a s s c o m p o s i t i o n was d e t e r m i n e d by means of dc p l a s m a 

s p e c t r o m e t r y . The l e a c h t e s t s were c a r r i e d o u t a c c o r d i n g t o t h e 

p r o c e d u r e o u t l i n e d in Ref. 1. The r e s u l t s show t h a t r e - m e l t i n g i n t h e 

absence of NH1)HF2 l e a d s t o t h e f o r m a t i o n of a much mere d u r a b l e g l a s s 

than t h a t o b t a i n e d by s i n g l e - s t a g e m e l t i n g . The p r e s e n c e of t r a c e s of 

b i f l u o r i d e i s p r o b a b l y t h e c a u s e of t h e e n h a n c e d c o r r o s i o n o f n o n -

r e n e l t e d samples s i n c e i t i n t r o d u c e s an a c i d i c s p e c i e s i n t o t h e g l a s s . 
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JOINING OF ALUMINUM PLATES BY EPOXY RESIN. I . FRACTOGRAPHY, ADHESION 

QUALITY AND PROPERTIES OF JOINTS [ 1 ] 

A. Raven, B . Herrmann and E. R a b i n o v i t z 

J o i n t s of a l u m i n u m p l a t e s j o i n e d by e p o x y r e s i n , t y p e 

S c o t c h c a s t , w e r e c h a r a c t e r i z e d . The s t r e n g t h of t h e j o i n t s was 

examined c l o s e t o j o i n i n g t ime and a f t e r v a r i o u s s t o r a g e p e r i o d s , up t o 

t h r e e y e a r s . The s u r f a c e s of t h e f a i l e d aluminum p l a t e s were examined 

v i s u a l l y a s w e l l a s by o p t i c a l m i c r o s c o p y . T h r e e t y p e s of f a i l u r e s 

were c h a r a c t e r i z e d : a d h e s i v e , c o h e s i v e and mixed. Specimens t h a t were 

examined a s h o r t t ime a f t e r j o i n i n g showed a t r e n d t o c o h e s i v e f a i l u r e , 

w h i l e t h o s e s t o r e d f o r a c e r t a i n p e r i o d showed a t r e n d t o a d h e s i v e 

f a i l u r e . The p r o p e r t i e s of t h e e p o x y r e s i n c o m p o n e n t s ( v i s c o s i t y , 

e p o x y e q u i v a l e n t ) were d e t e r m i n e d and i t was found t h a t t h e y v a r y 

d u r i n g s t o r a g e . 
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JOINING OF ALUMINUM PLATES BY EPOXY RESIN. I I . CHARACTERIZATION OF THE 

JOINTS [ 1 ] 
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Specimens of aluminum p l a t e s were s u b j e c t e d t o v a r i o u s s u r f a c e 
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