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Temperature Measurement during High-Rate C o o ling of Metallic Mel t• 

K, Lohberg and H ,  Milller,  Te chni cal Univers i ty of Berl :l.n 

In order t o  measure the behavi our of me tal l i c  liquid layers 

during rap i d  thermal transiti on ,  it i s  necessary t o  use 

detect ors wi th high sens i tivities  and l ow resp onse time s , 

Film thermocoupl es produced by vap our deposi t i on are in spi te  

of their s ati sfac t ory response t i me s not sui table , due  t o  

inter al , their insuffic i ent s ensi tivi ty . and l ow maximum 

operating temperature . C onnecting the thermocouple parts 

wi th the molten metal i ts elf' causes inhomogeneities  whi ch 

lead to errors i:f the c onne c t i on is in a thermal gradi ent 

:field . A further d i sadvantage is that the vol tages obtained 

wi th such c onnec t i ons can never be c orrelated t o  temperatures , 

Measurement of the rad i ati on emi tted by a rapidly c ooling 

liquid l ayer produced with the aid o:f a shock tube whi ch i s  

a t  the p oint o f  trans i ti on · from the liquid t o  the s ol i d  phas e 

with a phot omultiplier arrangement on the other hand makes i t  

p o s sible t o  investigate metal layer behavi our i n  this c ondi t i on 

wi th a suffi cient degree of sensi tivity and speed . Use of th:l. s

process  all owed superc ooling t o  be proved for the syst em Cu-N:I. , 

The que sti on o:f whether further thermal pul s e s  of' :far smaller 

amplitude obs erved after transiti on f'rom the liquid to the 

s ol i d  phase _were the result of' exothermi c cryst al growth 

proce s s e s  c ould be res olved by analysis  of the first dif'f'eren­

tial quoti ent of' the radiation curve , 

The c o oling rates of the molten metal l ayers were highes t  

f' or ,.,, 20 /um thick Al l ayers af'ter pre ceding great overheating

( • 6 - 1 ) of the melt in a shock tube T � 1 • 5 • 1 0  grd • sec  • Lower

rat es of c ooling were measured f or Cu layers of approximately 

the same thi ckne s s ; further c onniderable reducti on of' t he rate 

of c ool ing was achieved on addi t:i. l)n o:f as l i ttle as 5 weight % 

Ni . 




