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FIG. 2. Cross-scction:t\ vicw of thc asscmhic·.j :,;,:1 ";,,s" lIre " esse! and the hi;;h-tcl1lpcrature intcrnal fllrnace. 

was 1 in. in diamcter by 6~ in. in Icngth. Th c \'<': · ~cl 
was waLcr-coolcd during cach of the runs. 

Thennocoupk and powcr Icads were ('ollfitl( f cd 
from the vessel through Chromel, Alumcl, and s, l' .j 

cones se:ttcd in the pressure plug with unfi red 1 \. 
A (American Lava Corporation) conical ii.st.",. , . 
Chromci and Alulllel (n. & S. gauge No . .' i, .\ :r(' 

selerl ,-( , ;lS the thermocouple mat erials bec:l lI.e "f I hl' 
slll;dl l,r-.;ssure cITed Oll the clllf output re, ' ,r l,·'] III 
llundy.!: ' The hi~h-pressure side of t he plug \\';, . r(1\ ('rl'd 
with J~ ,.·obond 76 epoxy to fdl the g;lps hel ll", II ;hr 
plUg.l1 d the I11c[;11 cones. Thes,' ~:tps \ITn' ('all ";"'] 1'.1'.1 
cruml): ( away of the insulatii l,.., ,,)!.'" \\'h('n the 111 ('\;1, 

cones c p'\'<;sed in initially wi i ., ., n arbor prl·ss. 
This ;tt ll icat"',l of the epox~' ,i i'l u;dl .\' clilllin:tlcd 
clect ri, ... arCilll-, of the powcr lc;Hl 1'( "1('S I () \ hc plug, 
which h. ld frequently occurred prior to this l'lOdiricat ion. 

The inlernal furnace consi"II' r1 ,,' ;t ~- ill . insidc­
diameler-Lhreaded core closely \\'(,lilHI (10 turllS ]In 

in.) wilh O.016-ill. platinum wire, all insulating shc:tth 
surrounding t his core, and a three-piece s;ullple holdcr 
and lhcrmocouple support assembly. All rive pieces 
were mach ill cd from bva A. Figure 2 sholl's ,l rl"Oss­
sectional view of the internal furnace :md pressure 
vessel. 

The dilTusion specimen was situated ne;lr thc n:lller 
of the furnace with its axis of syml1letry nOi'lll;ti 10 

.l lc ilO.-izontal axis of symmetry of the fU1'Il ;He. ll ~; 

, 1l.tO:1 face . the face lo be sect inlled, rest ('.1 no! a 
.'" ;lI ur,~ disk 0.003 in. thicle Chromel and . I. h" \lei 

.... · .. es . ~re Spot-welded to t he hot tom sidl' flf 1 hi :, 
~, , ,,,Lim disk, creating a large lhermocouple ju 1('1 illn 

2' F. P. Dundy, J. Appl. Phys. 32, 483 (1961). 

spre:td across the facc of the speCimen. This lype 
of 1 her11lo"ollplc II':tS adopted for several reasons. 
E: 1'1,' : ('st s wi, h spot-welded Chromcl-Alul1lel junclion 
IlwrllHH'oupies indicated lhal lempcraLdc gr;;dients of 
sc\cral r1q!;rees existed ncar lhe center of the furnace ovcr 
:t rq' i'!Il as small as the exl en t of the specimen diamet cr. 
;\ \:-0, LI rge "ert icaltemperat urc gradicnts were observed 
bet 1\ CC'1l a specimen and a Chromel-Alul1lel jUllction 
11'11<'11 tlie spcl 'im('n and junction wcre separated by a 
thin lllir:l sheet. Furlhermore, the early ChrOlllel­
.. \ !lllllel jUlle! illl) t Iicrlllocouplcs, used primarily in 
I (Ii 1 jU1lcl iOIl lI'i t h III iC:l sheet s, sholl'e<ll:uge and irregular 
IIc!cri()l"ltiIiIlS ill Iheir emf characteristics in subsequent 
c;J1il)rallOlis. The platinum disk thermocouple assembly 
\Vas found to reduce gre,uly the magnilude of the 
t herillocouple det crior"t :011 which had been observcd 
with the pre\'iousi~ used lhermocouple assemblies. 
Th e disk also providc(1 , L means to eliminate the vertical 
tcmperature graclients :mel Lo give it beller indicalion 
of the avcrage temperature of the face of the specimcn 
to be sectioned. 

After most diffusion annc<lls, the platinum disk wa.s 
found Lo be :l<lhered slightly to lhc face of thc specimen, 
but it W:lS;J1w;tyspossible lorcmoveit with littlcorno 
disccl'Il:lble damage to thc specimcn face. A new 
thcnnocollplc, including platililim disk, W;tS used for 
cal h rUIl. 

:\ special calii>ration furnace was built in an effort 
10 approximate the steep temperature gradient in the 
illtern :t1 furnace from the center of the furnace to the 
plug. E<1.ch thermocouple was calibrated in this furnace 
aft er t he di ffusion anneal against new Chromel .. nd 
:\ Iulllel from th same spools which were spot-welded 
sym ll1l' trically. <l h the original wires on the opposite 


