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ABSTRACT
A method of fastening thermocouples to O.OJO-inch- 
thlck aluminum cladding on teat fuel elements was 
developed. The installation does not lead to hot 
spots by the addition of extra metal or the dis
tortion of the cooling water channels. Fuel 
element temperstures were faithfully followed in 
SPERT tests up to the meeting point. The method 
has been useful for fastening thermocouples to 
aluminum sections in general.
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CONFIDENTIAL

MOUNTING THERMOCOUPLES ON SPERT TEST ASSEMBLIES

INTRODUCTION
.

TYie measurement o f tem peratures w ith in  the fu e l and housing  tubes of 
an o p e ra tin g  r e a c to r  p re se n ts  a d i f f i c u l t  problem. The thermocouple 
w ires must be a tta c h e d  in  such a way th a t  they do n o t a p p re c ia b ly  
change the tem p era tu re  a t  the  p o in t  o f a ttachm ent. Weld beads o r 
clamps add e x tran eo u s m etal and may a ls o  produce e d d ie s  In  the coola .t* 
p o ss ib ly  r e s u l t i n g  in  hot s p o ts .

The burnout t e s t i n g  of experim en ta l fu e l  assem blies In  a SPERT re a c to r  
would be s e r io u s ly  a f fe c te d  by such  h o t sp o t*  s in ce  th e y  might promote 
prem ature b u rn o u t.

This re p o r t  d e sc r ib e s  a new method th a t  was used to  a t t a c h  thermocouple 
w ires to  th in  aluminum se c tio n s  o f  v a rio u s  SPERT t e s t  f u e l  assem blies.

SUMMARY

A method was developed fo r  a t ta c h in g  50-gage therm ocouple w ires to  
0 .030 -in c h - th ic k  aluminum s e c t io n s .  The thermocouple w ires  were 
embedded in  th e  aluminum su rfa ce  a t  a depth o f about 0 .015  in ch . Two 
0 .020-inch  g ro o v e s , 1 inch long , were cu t with a tu b in g  c u t t e r  wheel 
mounted in  a m il l in g  machine. B are thermocouple w ires  were la id  in  
the  grooves and a double-edged r o l l e r  wheel was used to  r o l l  the 
d isp laced  aluminum back in to  p la c e .

The change in  th e  therm al b eh av io r of the aluminum in  th e  v ic in i ty  of 
the  therm ocouple i s  minim ized. The tem perature o f th e  aluminum p ieces  
waa f a i t h f u l l y  fo llow ed up to  th e  p o in t  of m elting .

DISCUSSION

Several methods were t r i e d  to  a t t a c h  thermocouple w ire s  to  the 
O .O JO -inch-th ick  aluminum c la d d in g  of a SPERT t e a t  f u e l  element 
assem bly1 . Welding the therm ocouple bead to  the  aluminum cladding  
l e f t  a bump t h a t  caused ho t sp o ts  due to  the a d d it io n  o f m etal and the 
r e s t r i c t i o n  o f  the  coo ling  w ater f lo w . Clamping the  w ires  in  a groove 
by "p inging" th e  edge m etal over th e  w ires with a sm a ll hammer was 
more o u c ce sa fu l than w elding, b u t  the  hammer blows d i s to r t e d  the fu e l 
assem blies o u t o f to le ra n c e .

Successfu l i n s t a l l a t i o n  was made w ith  the sp e c ia l to o l  shown in  
P lgure 1, w hich waa made to  f i t  th e  head of a B rid g ep o rt m ill in g  
machine. Two am all c u t te r  w heels were mounted in  t h i s  to o l .  The 
sharp-edged wheel was taken from a  tub ing  c u t te r  w h ile  th e  double- 
edged wheel waa s p e c ia lly  made.
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FIGURE I - TOOL, CUTTER WHEEL, AND DOUBLE-EDGED ROLLER FOR THERMOCOUPLE INSTALLATION

The aluminum tubing is mounted on the milling machine and two 1-lnch- 
long grooves 0.020 Inch deep are cut about 1/2 Inch apart with the 
sharp roller as seen In Figure 2. Bare 50-ga*e themscwupie wires are 
laid in the grooves, and *hc aluminum Is roiled back Into place with 

double-edged roller. Back support may be required within the 
tubing If Its cross section Is too thin.
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The assem bled couple makes l i t t l e  o r no change In  the c ro ss  s e c t io n
o f  th e  aluminum tub ing  w a ll a s may be 3 een i n  F igure 3 .

■

The therm ocouple w ires were 30>gage chrom el-alum el in s u la te d  w ith  spun 
g la s s  ra te d  fo r  1100°F s e rv ic e .  N inety c o u p le s  gave s a t i s f a c to r y
s e r v ic e  under w ater up to  the  p o in t a t  which the  aluminum elem ents
m e lte d . Cooling w ater flow s of up to  6 .2  f e e t  p e r second d id  n o t 
d is lo d g e  the  s i r e s .
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FIGURE 3 -  CROSS SECTION OF THERMOCOUPLE INSTALLATION

S ince  the  d is s im ila r  therm ocouple w ires were a tta c h e d  s e p a ra te ly ,  the  
in d ic a te d  tem perature was th e  average of th e  two p o in ts  a t  which the  
w ire s  emerged. Since aluminum i s  a good th erm al conductor t h i s  cauoed 
no problem . The le n g th  o f the embedded p o r t io n  of the w ires was no t 
c r i t i c a l ,  s ince  the  e f f e c t iv e  thermocouple ju n c tio n s  were very  c lo s e  to 
th e  p o in t a t  which th e  w ires emerged.
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Many thermocouple a p p lic a t io n s  of the  new method have been made s ince  
the  SPERT experim ents were conducted. Hie c u t te r  to o l can be adapted 
f o r  hand use by th e  a d d it io n  o f a hand le  to  the  m illin g  m achine 
a d a p te r . S a t is f a c to r y  thermocouple I n s t a l l a t i o n s  have been made both
by hand and In  the  m il l in g  machine.
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