
R E A C T I O N  O F  M O I S T U R E  O F  T H E  A M B I E N T  

M E D I U M  W I T H  H E A T - I N S U L A T I N G  I N S E R T S  

F O R  F E E D E R  H E A D S  A N D  I N G O T  M O L D S  

A .  S.  F r e i d e n b e r g ,  T .  V.  R e b r i a a ,  
G .  M.  L a l e t i n ,  a n d  N .  V.  K h v o r o v  

UDC 666.762.2 .018:621.746.587.073 

Ex tens ive  use  i s  made  of hydrophobic  coa t ings  and b i n d e r s  to p r o t e c t  h e a t - i n s u l a t i n g  i n s e r t s  aga ins t  
a t tack  by m o i s t u r e  dur ing  s to rage ,  t r a n s p o r t ,  and shif ts .  To bestow hydrophobic  p r o p e r t i e s  on hea t -  
i n su l a t i ng  i n s e r t s ,  they were  i m p r e g n a t e d  with d i f f e ren t  b i n d e r s  dur ing  i n v e s t i g a t i o n s ,  the r e s u l t s  of which 
a r e  g iven  in  th is  a r t i c l e  (see Tab le  1). 

The i n s e r t s  were  made  f rom s l ip  with a m o i s t u r e  con ten t  of 75%, con ta in ing  ( r e c a l c u l a t e d  to the dry  
res idue)  91% of qua r t z  sand with a m e a n  g r a i n  s ize  of 0.12 ram,  4% of M5-50 a s b e s t o s ,  3% of w a s t e - p a p e r ,  and 

TABLE 1. 
B i n d e r s  

iisert 

~o. Binder 

P r o p e r t i e s  of I n s e r t s  Made with D i f f e r en t  Hydrophobic  

1 Indene- cou- 
marone resin 

2 

3 

4 Latex 

5 

6 Solution of 
silicie acid 

7 sol 

8 UK8 resin 

9 KS-11 resin 

10 Solutlon of 
sulfite- al - 
coholic waste 
The same witt 
added: 

11 ~larex 
12 "polyacryl- 
13 amide 

KS-11 

14 without bin- 
der 

caI- 
w, To c l n .  

loss- 

41,14' 

33,78 

33,58 

34,66 i 

33,96 

33,68 

39,0 

28,28 

32,11 

32,76 

42.17 
34,30 

35,38 

6,33 

7,81 

9,38 

5,08 

5,90 

4,39 

5,50 

6,39 

5,63 

6,57 

8,86 
9,10 

6,95 

:Mass ' d 
frae- Z ' ~  I 
tion of E ~ o 
binder ~ ~ rl 

= ~ E  1 

2 2--12 

4 2--04 

6 1 --59 

0,1 2--31 

0,2 2--56 

0,5 15--25 

0,2 7--59 

1 2--49 

1 2--57 

2 26--01 

0,2 8--01 
0,005 6--10 

1 2--29 

Indices of inserts" 

IPope' Papp' K, aflex' ~., W/re. ~ 

55,8 1,09 0,33 0,79 

55,4 I,I0 0,31 1,14 

57,1 1,07 0,41 1,43 

56,1 1,09 0,29 0,58 

59,3 1,10 0,44 0,56 

56,5 1,09 0,26 0,28 

Not determined 0,41 

6~,0' l,o? 0,40 0,96 

59,2 1,06" 

55,2 1,08 

54,7 1,07 
61,2 0,97 

53,8 1,15 

0.25; 0,21; 0,22; 
0.215 
0,36; 0,23; 0,27; 
0,25 
o,16; o,17; o,185 
0,208 

0,26; 0,21; 0,25; 
0,23 
0.23; 0,22; 0,20; 
0.21 

0,25; 0,24i 0,23; 
0,22 
0,19; 0,20; 0,21; 
0,22 

0.23i 0,225i- 
0,23; 0,23 

0,38 0,32 0,22; 0,23; 0,19; 
0,20 

0,43 1,24 [ 0,16; Not det.; 

1 
0,19; 0,22 

0,17 Not determined 
0,40 ~ ~> 

0,14 ~ >> 

Not determined 

*W, m o i s t u r e  con ten t  a f t e r  mo ld ing ;  Pope ,  open po r os i t y ;  Papp '  

a p p a r e n t  dens i ty ;  K, coef f ic ien t  of gas  p e r m e a b i l i t y ;  C~flex, f l exu ra l  

s t r eng th ;  h, t h e r m a l  conduc t iv i ty  (given for an a ve r a ge  t e m p e r a t u r e  
of 400, 600, 800, and  1200~ 
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Fig. 1. Mois ture  absorpt ion of heat - insula t ing i n se r t s  at a 
re la t ive  a tmospher i c  humidity of 70% (a), 80% (b), and 90% (c): 
1-14) i n s e r t s  Nos. 1-14, r e spec t ive ly  (see Table  1). 

2% of binder;  the wa te r  was r emoved  f rom the slip by c o m p r e s s e d  a i r  (0.5 MPa). We found that  the m o s t  
usable binder for  impregnat ing  the i n s e r t s  was indene- -coumarone  res in ,  because  it  can be introduced into the 
slip pas te  as a powder;  as it  softens during heating, i t  binds the g ra ins  of the f i l ler  [1-4]. Af ter  molding, the 
i n s e r t s  were  dr ied to constant  weight and placed in weighing bott les  in des icca to r s ,  in which a given re la t ive  
humidity was crea ted .  An ana lys i s  of informat ion provided by the Metero logica l  Service of the USSR showed 
that the mo i s tu re  content of the ambient  medium var ied  over  the different  regions  mainly  in the range 70-90%. 
These  values  were  used in the invest igat ions.  

The r e su l t s  of the invest igat ions  a re  given in Table 1; Fig. 1 plots  the mo i s tu re  absorpt ion  of the i n se r t s  
vs  the i r  init ial  composi t ion,  the re la t ive  a tmospher i c  humidity,  and the r e s idence  t ime in the des icca tor .  

At a re la t ive  a tmospher i c  humidity of 70-90%, absorpt ion oi mo i s tu r e  by the i n s e r t s  f rom the ambient  
med ium takes  place  in tensely  for  10-12 days,  af ter  which it i s  s tabil ized.  The max ima l  m o i s t u r e  absorpt ion 
depends on the re la t ive  humidity of the ambient  med ium and the type of binder  used. Rela t ively  low moi s tu re  
absorpt ion is  displayed by i n s e r t s  to which indene- -coumarone  r e s in  is  added. F u r t h e r m o r e ,  such i n se r t s  
a r e  molded m o r e  rapidly  than those with other  b inders ,  and the i r  f lexura l  s t rength is  higher  (Table 1). 

Thus, to make  the i n s e r t s  i t  is  bes t  to use indene- -coumarone  res in ,  permi t t ing  a reduct ion in the i r  
mo i s tu r e  absorpt ion and molding t i m e  and an i nc r ea se  in strength.  

i. 
2. 
3. 
4. 
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