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HIGH-ALUMINA RAMMED NON-SHRINKING MIXTURES 

G, V. SAMSONOV, V.S. FOMENKO AND YU. B. PADERNO 
(Institute of Metal Ceramics  and Special Alloys of Academy of Sciences of Uk. SSSR) 

As h igh- tempera tu re  engineering involving the use  of 
h igh-mel t ing  compounds, develops, it r equ i res  knowledge 
of the true t empera tu re s  of these mate r i a l s .  When deter -  
mining their  t empera tu re s  by pyromet r ic  methods,  we 

must take emittance into account. 

There is only sporadic data on this quantity in 
literature. 

SPECTRAL EMITTANCE OF THE POWDERS OF SOME HIGH-MELTING COMPOUNDS 

Temperature, ~ 

Compunds 
800 900 !000 "1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 

YC 
Y~C, 
YC2 
TiC 
ZrC 
HIC 
NbC 
TaC 

CrsC= 
Cr,C, 
IMo~C 
WC 
W~C 
B~C 

TiC + CrsCs 
(I :3) 

TiC -+- Cr~C2 
(3:1) 
BesB 
TIB~ 
ZrB~ 
HfB~ 
VB~ 
NbB= 
CrB~ 
Mo~B~ 
W~B5 
CaBo 
SrB~ 
BaB6 
ScB2 
YB. 
LaB~ 
CeB6 

0.81 
0.80 
0.8~, 
0.90 
0.77 
0.77 
0.85 
0.71 
0.72 
0.92 
0.71 
0.71 
0.78 
0.85 
0.80 

0.80 

0.77 
0.71 
0.90 
0.91 
0.74 
0.77 
0.72 
0.78 
0.83 
0.75 
0.79 
0.84 
0,89 
0,67 
0,82 
0,74 

I 

0.81 
0.87 
0.77 
0.90 
0.78 
0 ..77 
0.85 
0.82 

0.69 
0.78 

0.82 

0.77 
0.71 
0.91 
0.92 
0.76 
0.77 
0.72 
0.77 
0.83 
0.75 
0 , 7 9  

0.89 
O.70 
0, 82 
0 ,-76 
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Continuation 

Compounds 

i( ' i~atmosphere Ar) I 
l NiSi, [ 

in a t m g ; p h e r e  ! 

s ,~ 

TiP 
BP 
LaoSa 
Ce~Ss 
Pr~Sa 
Nd,~Ss 
ScBe)s 
TiBez 
CrBe,, 
ReBe2 

.o~ I 
0,67 

0.80 
0,51 
0.83 
0.63 
0.79 
0.78 
069  
0,68 
0.82 
0.73 
O. 76 
0 . 8 0  

900 

0,71 

0.80 
0,54 
0,83 
0.63 
0.79 
0.79 
0,69 
0.68 
o, 81 
0,73 
O, 76 
0,80 

I000 

0.75 

O, 80 
0.56 

i0,83! 
0.53 
0, 79 
0,81 
0,69 
0,68 
0,80 
0, 73 
0, 76 
0,80 

I100 

,0, 78 

0,80 
0,59 
O, 83 
0,63 
O, 79 
0,82 
O, 69 
0,68 
O, 78 
O, 73 
O, 76 
0,80 

1200 

0, 82 

0.80 

0,83 
0,63 
0,79 
0.83 
O.69 
0.68 
0,77 
0.73 
O. 76 
0,80 

T e m p e r a t u r e ,  ~ 

1300 1400 1500 

~0.80 0.80 0,80 

0.83 
0.63 0.63 0,63 
0 ,79  0,79 0.79 
0.84 i 0,85 0,85 
0.69 
0.68,0,68 0,68 
0.76 0,75 0,74 
0.73i 0,73 0,73 
0,76 (),76 0.76 
0,80 0,80 0,80 

1600 I 1700 

0,81 0.81 

0.63 0,63 

0.86 i 0.89 

0.68:0.68 
0.74 ! 0 73 
0, 73 j 1), 78 
0.76 0,16 
0,80 - -  

1800 1900 2000 

0,81 0,8 0,8 

0,63 

0,91 

0 68 0.6~ - -  

O. 73 
0,76 

Note: Comma r e p r e s e n t s  decimal  point. 

At the Institute of Metal-Ceramics and Special Alloys of 
the Academy of Sciences of the Ukraininan SSR, measure- 
ment was made of the spectral emittance of a number of 
borides, carbides, silicides and nitrides of the transition 
metals over the temperature range from 800 to 100O ~ The 
m e a s u r e m e n t s  were  made with the powders  of the high- 
melt ing compounds by an e a r l i e r - d e s c r i b e d  method [1]. The 
finely powdered compound (2-3 mic rons )  and a ni t rocel lulose 
binder were  used to make a suspens ion  which was  then 
applied as  a paste  to the outisde of a hollow cylinder  8 m m  
in diameter ,  There  was  an opening" 1 m m  in d iameter  in the 
wall of the cylinder.  

The t empera tu r e  of the cyl inder  sur face  (br ightness  
t empera tu re )  and the t empe ra tu r e  in the opening (true t em-  
pera ture )  were  determined with a OPPIR-09 optical py ro -  
me te r  or an MP mic ro -op t i ca l  py romete r .  The wavelength 
of the radiated light at which the m e a s u r e m e n t s  were  taken 
was  650 rap. It was  poss ib le  to ensure  even heating by 
means  of an external  heating cylinder made of tantalum. 
The spec t ra l  emit tance was  determined f rom the equation 

In = rbri 

where  c = 1. 438 cm/deg ,  k is the wavelength,  Tt rue  and 
Tbr  i ~ [1]. 

The emit tance values obtained a re  shown in the Table. 

In pract ice  h igh-mel t ing  compounds a re  used in the f o r m  
of compact  pa r t s .  It is the re fo re  of in te res t  to compare  the 
emit tance of the powders  and compact  solids.  Analysis  
shows that the difference between the emit tance of the powders  
and compact  bodies made of bery l l ium oxide, graphic  [2] and 
tantalum a re  roughly the s ame  and amount  to about 0 .15-  
0.20.  This  enables  us to use  the data obtained to calculate 
the emit tance values for  smooth  su r f aces  of h igh-mel t ing  
ma te r i a l s .  
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