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FIG. SIal INITIAL CUTTING DIAGRAM 
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FIG. SIb) CUTTING DIAGRAM FOR SECTION DE 

from each end, The material was originally rather 
coarse gra ined, and the suppliers gavc the entire 
core a refining heat treatment in a vacuum. This 
consisted of heatin g slowly to 610°C, soak ing for 
1 h at this temperature, and then coolin g, st ill within 
the vacuum, over a period of about 18 h. 

Figure 5 shows the manner in which the material 
was cut up. All the tests reported in this paper were 

Ci 8f----
~ 
u 
• ,v 
~ 
.S! (> f-+-yL.--bo-"""-:: 
n 
:q 
~ 
c 

~ 
! 
i-

500---- 1000 

performed on material from section DE at a test te'!l­
perature of 400°C. Also shown is the way th is 
secti·on was further cut up. 

Che mical ann lysis was carried out on four samples 
taken from pieces J, M, R, and U, Table 1 shows the 
results of thcl)e nnalyses. 

Microscopic examination of the grain structure in 
both the longitudinal and transve tse directions showed 
that the grains were orientated randomly, which sug­
gested a minimum of anisotropy and difference in 
directional properties. 

TEST PROGRAM 

The creep tests at 400°C on section DE of the 
steel have in general not exceeded 3,000 h, Eight 
torsion creep tests have been completed .at shear 
stresses ranging from 6.5 to 10.5 ton-ft/in.2

, while 
another test at a shear stress of 11 ton-ft/in. Z is still 
in progress. To date, six tens ion creep tests cover­
ing the nominal stress range 12 to 17 ton-ftjin . 2 have 
been taken to 3,000 h. Finally , seven pressure creep 
tes ts on cylinders are reported, with internal pres­
sures r~nging from 8 to 13 too-ft / in. 2

• Tables 2,3, 
and 4 s how details of these tests. Included in th e 
tablas are the initia l plOlstic s trains associated with 
each stres s or pressure level. Because of the 
difficulty of me asuri ng the ins tantaneou s s tmin a t 
the moment of loading, the initial plastic st rain is 
taken as the nonelas tic strai n that occurs lip to 1 min 
from the ins tant the test load or pres sure is applied, 
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FIG,6 TORSION CREEP CURVES FOR 0. 18 PERCENT 
CA RBON STEEL AT 400° C 


