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ABS TRACT 

The deterioration of heat resis- 
tant alloys is often due to absorption 
of carbon in carbonaceous environments. 
Rapid heating or cooling may contribute 
to the effects of carburization. These 
effects are d i f f i c u l t  to assess from 
coupon exposure alone or from labora- 
t o ry  tests, The approach of this paper 
i s  to evaluate damage in service f r o m  
composite fixtures, those containing 
a number of heat resistant alloys as 
individual components of the same f ix-  
ture. Bar frame baskets and retaining 
fixtures used in atmospheres containing 
carbon provide comparative f i e l d  data 
on the amount of carburization. me 
use of bar baskets in quenching service 
also provides comparative f i e l d  data 

, on fatigue damage. nine austeni tic 
PQ-Cr-Ni alloys varying in nickel  from 
1 1 to 61 permnt have been examined 
after 15 months service i n  a bar frame 
basket. Carburization, thermal fatigue , 
and selective oxidation of carbides 
contribute to deterioration, Carburi- 
zation in this service is compared to a 

laboratory test conducted i n  a commer- 
cial compound of "activated" coke. 
Thermal fatigue , evident as intergrah- 
ular micro voids, is conspicuous in 
several alloys.  mnsiLe t e s t s  of 
damaged material is compared to the 
original material as a measure of the 
severity of fatigue damage. 

The m s t  common materials used for 
heat resistance above 1400°F (760°C)  
are austenitic alloys containf ng i ron ,  
chromium, and nickel as major elements. 
These include T304 (UNS Mo. S30400) at: 
the l o w  range of nickel  and Inconel 600 
(UNS No. NO66001 at the high range. 
They usually contain chromium from 17 
to 27 percent and a r e  commonly modified 
to improve their resistance to carbur- 
i z a t i on  and oxidation, Solution 
strengthened grades are available for 
high tempramre strength. 

The use of heat resistant materi- 
:als is of ten l imited by absorption and 
,diffusion of carbon? in fact, this is 
the most common source of unexpected 
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