
The following t e m p e r a t u r e  points can be dis t inguished on the r e s i s t i v i t y  cu rve  of the alloy p = f(T): M s = 
305~K; Mf = 255~ A s = 255~ Af = 355~ which c o r r e s p o n d  to the t e m p e r a t u r e  in te rva l s  of the mar t ens i t i c  
t rans i t ion  in cooling (M s and ~ --  f o rwa rd  t ransi t ion)  and in heating (A s and Af -- r e v e r s e  transi t ion).  
These  t e m p e r a t u r e  in te rva l s  of the fo rward  and r e v e r s e  t rans i t ions  in the inves t iga ted  alloy a re  c lose  to the 
in te rva l s  of the t rans i t ion  in t i tanium mononickel ide (51 at. % Ni) [1]. 

F igu re  2 shows the m e a s u r e d  t h e r m a l  r onductivity of the inves t iga ted  alloy in the t e m p e r a t u r e  in terval  
90-300~ It can be seen  that  the t h e r m a l  conductivi ty of the alloy i n c r e a s e s  with t e m p e r a t u r e ,  although 
above 220-230~ it  d e c r e a s e s  not iceably,  and with inc reas ing  t e m p e r a t u r e  a shallow min imum is observed  on 
the plot of k = f(T) at 265~ 

Our r e su l t s  on the t h e r m a l  conductivity of NiTi a re  in good ag reemen t  with Goff ' s  data [8] (within the 
l imi t s  of expe r imen ta l  e r r o r )  at t e m p e r a t u r e s  below 230~ The r e su l t s  d iverge at h igher  t empe ra tu r e s .  
Thus,  according to the data of [8], the t h e r m a l  conductivity k of NiTi above 230~ is  somewhat  g r e a t e r  than 
the t h e r m a l  conductivi ty of the alloy inves t iga ted  by us and monotonical ly  i n c r e a s e s  with increas ing  t e m p e r a -  
tu re  in the range  3-300~ 

The d i sc repancy  between our  r e su l t s  and the r e su l t s  of [8] l ies  outside the l imi t s  of expe r imen ta l  e r r o r  
and is  p robably  connected with the effect  of the s t ruc tu ra l  changes that  the lat t ice of the invest igated aUoy 
undergoes  as a r e su l t  of the m a r t e n s i t i c  t rans i t ion  in the t e m p e r a t u r e  range 230-350~ Golf, on the other 
hand, studied an NiTi in te rmeta l l ide  of s to ieh iomet r i c  composi t ion ,  the t rans i t ion  in which is obse rved  at 
h igher  t e m p e r a t u r e s  (around 350-400~ [3]. 
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An equation is  der ived  to desc r ibe  the migra t ion  of a liquid in a s i n t e r e d c o m p o s i t e  consis t ing of a 
r e f r a c t o r y  skeleton and a bonding meta l ;  an approx ima te  solution is  given. 

Sintered compos i t e s  a r e  used  in va r ious  b ranches  of engineer ing,  pa r t i cu l a r ly  ones consis t ing of r e -  
f r a c t o r y  pa r t i c l e s  cemented  by meta l ;  it has  been found [1, 2] that  such a m a t e r i a l  ab so rbs  mol ten  me ta l  rapidly 
if the t e m p e r a t u r e  is  such as to allow a liquid phase  to exist .  This  p r o c e s s  is  used in the manufac ture  of 
components  with a va r i e ty  of phys icomechan ica l  p r o p e r t i e s  [3]. Var ious  technological  p r o b l e m s  involve a 
knowledge of the dis t r ibut ion of the bonding m e t a l  in the m a t e r i a l  toge ther  with the migra t ion  kinet ics  of the 
liquid. The l iqu id-meta l  uptake m a y  be r e p r e s e n t e d  as a d i rec t ional  flow along channels  f o rmed  by the 
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Fig. 1. Migra t ion  p r e s s u r e  n as a function of the va r i ab le  ~. 

Fig. 2. Dis t r ibut ion  of the l iquid-phase  content along VK8 alloy 
spec imens :  1, 2) a f t e r  180 and 720 sec,  r e spec t ive ly ;  the cu rves  
a r e  f r o m  theory  and the points a r e  f r o m  exper iment .  

r e f r a c t o r y  p a r t i c l e s .  M e a s u r e m e n t s  [4] show that  such flow is  l amina r  and obeys  Darcy '  s law. The driving 
fo r ce  i s  the mig ra t ion  p r e s s u r e  I], which m a y  be i n t e r p r e t e d  as an effect ive negat ive p r e s s u r e .  

The t h e r m o d y n a m i c s  of such migra t ion  in a s y s t e m  with compara t i ve ly  l a rge  pa r t i c l e s  [5] provide  a 
re la t ionship  between II, the pa r t i c l e  s ize ,  and the amount of liquid phase  in the sys tem:  

1 - - 6  ~/3 

F r o m  (1) we get  a di f ferent ia l  equation for  the migra t ion :  

0II km 0 2H 
0~ - F ( n )  0x  �9 (2) 

H e r e  F(ii) i s  the der iva t ive  of the function 6 = ~(I1) inve r se  to (1); the l a t t e r  is  a lmos t  a l inear  function 
when In 6 is  p lot ted agains t  1I , w h e r e  6 = ~  (II) can  be approx imated  as 

r (II) = a exp (--  CII). (3) 

We r e p r e s e n t  II as a function of the new va r i ab l e  II = f(~}, where  ~ = x /v  1/2, which gives  the equation 
~f~ = [ - -2km/F(~) ] f '~ ,  which becom es  the s y s t e m  

w~ -- ~w , (4) 

G exp [Cf (~)] 

where  G = 2km/aC.  

The coeff ic ients  a and k m  re f l ec t  the phys ica l  f ea tu re s  of the s in te red  m a t e r i a l ;  a i s  numer ica l ly  equal 
to the p ropor t ion  of the liquid phase  at which the r e f r a c t o r y  pa r t i c l e s  become  comple te ly  separa ted .  In the 
case  of WC--Co compos i t e s ,  this  s ta te  c o r r e s p o n d s  to a volume propor t ion  of the liquid me ta l  of 0.6. The 
migra t ion  coeff ic ient  k m includes the v i scos i ty  J of the liquid and the pe rmeab i l i t y  coeff icient  kp (km = kp/~),  
so k m i n c o r p o r a t e s  the fluidity of the liquid and inf i l t ra t ion f ea tu re s  of the r e f r a c t o r y  skeleton. 

Sys tem (4) has  been solved by the Runge--Kutta  me thod  with a Nair i  compute r  subject  to the boundary 
conditions f(~t) = f0, w(~i) = w0; the solution is  f i t ted sa t i s fac to r i ly  by the power  law II = D~ b (Fig. 1). This  
exp res s ion  i s  subst i tu ted into (3) to give an approx imate  equation for  the content of liquid phase  as function of 

t ime  and position: 

6 = a exp [ - -  CDxb/~b/2t. (5) 

We tes ted  (5) in m e a s u r e m e n t s  on the pene t ra t ion  of mol ten  cobalt  into WC--Co hard  alloys. 
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The me a su remen t s  on the in terac t ion  between molten cobalt  and VK8 alloy specimens  (7.6 wt, % Co 
92.4 wt. % WC) were  made by the method descr ibed  in [2]; the t imes  of contact  between the VK8 specimens 
and the molten cobalt  sa tura ted  with tungsten and carbon were  180, 300, 480, 720, 1080, and 1380 sec. The 
cobalt  dis tr ibut ion was examined by x - r a y  spec t ra l  mic roana lys i s ;  the following resu l t s  were  obtained for 
VK8 alloy: a = 0.6; C = 2 .5 .10  -6 m2/N; D = 1.86" 107 N. secb/2 /m2+b;  b = 1.44. The m easu rem en t s  agree  
well with the calculat ions (Fig. 2). 

The re fo re ,  (5) can be used in quantitative determinat ion of the amount of bonding meta l  in a s in tered 
ma te r i a l  and in analyzing the kinetic cha rac te r i s t i c s .  

Also, (5) can be used  in r e s e a r c h  on other  p r o c e s s e s  descr ibed  by different ia l  equations of parabolic 
type, e .g . ,  t he rma l  conduction, diffusion, gas  infi l trat ion,  and motion of ions in an e lec t r ic  field. However,  
(5) can be used  only if a negat ive-exponent ia l  relat ionship applies for  the extensive quantit ies (heat, mass ,  
and volume) in t e r m s  of the intensive quantit ies that provide the driving fo rce  ( tempera ture ,  chemical  potential,  
and p re s su re ) ,  i . e . ,  if  the conditions r ep re sen ted  by (3) a re  met.  

N O T A T I O N  

II, migra t ion  p r e s s u r e ;  r ,  par t ic le  s ize;  ~, amount of liquid phase as a volume fract ion;  km, migrat ion 
coefficient;  kp, permeabi l i ty  coefficient;  ~, viscosi ty;  x, coordinate;  T, t ime;  A, a, E, G, C, D, coefficients;  
b, m exponents.  
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Nonisothermal  t r anspor t  of mois tu re  in a capi l la ry  porous body was studied by an x - r a y  method. 
Radiometry  of the radiat ion and prec i s ion  t empera tu re  control  of the drying sample a re  dis-  
cussed. 

Absorption measu remen t s  of radiat ion passing through a sample should be recognized as a most  effective 
method for  studying the motion of mois tu re  in a capi l lary  porous body during drying. Gamma radiat ion f rom 
radioact ive isotopes is being used successful ly  for  this purpose [1, 7, 8]. Because  of the high energy of the 
radiat ion quanta, however,  the mass  absorpt ion coefficient  ~ is ex t remely  smal l  and the beam path in a sample 
is  large  (tens of cen t imeters ) ;  this c r ea t e s  exper imenta l  difficult ies connected with t em p e ra tu r e  control  and 
equalization of a i r  flow above the drying surface  in a cons tan t - t empera tu re  device. There fo re ,  b remss t raMung 
x - r a y s  were  used in the p resen t  work [2]. The p resence  of absorbing walls of the sample holder,  of sample 
mate r ia l ,  of the cover ing of the radiation de tec tor ,  and of the beryl l ium window of the x - r a y  tube makes  it 
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