














Wagner’s parabolic growth model given by: 

(1) 

where kp is a parabolic rate constant in mg2/cm4h and t is a
exposure time in hours. Results suggest that oxide growth follows 
the diffusion-controlled growth for the oxidation of the tested 
alloys. Thus, the temperature dependence on kp was evaluated by 
using Arrhenius plot given by: 

 (2) 

where ko is a frequency factor, EA is the activation energy for 
oxidation, R is a gas constant and T is a exposure temperature. As 
shown in Figure 8a, the lnkp is proportional to 1/T with almost the 
same slopes for all alloys tested and in good agreement with the 
equation (2), where EA value varied from 284 kJ/mol to 386 
kJ/mol and average EA value for all P/M alloys tested was 326 
kJ/mol. The average value is almost the same or slightly higher 
than that for conventional Ni-base disk superalloy [10]. Figure 8b 
shows the kp at 750 C for P/M alloys tested. For comparison, the 
reported data for RR1000 [9] is also shown alongside. As shown 
in the Figure 8b, #5002 and #5006 alloys exhibit the lowest kp,
indicating excellent oxidation resistance. 

Conclusions 

A new kind of P/M disk superalloy, named TMP (HGN) alloy, 
was proposed and developed in collaborative research between 
NIMS and HONDA R&D Co., Ltd.. The evaluation of mechanical 
properties from  HIPed and  hot-extruded bars indicate that  #5002 
(named TMP5002 or HGN200) and  #5006 (named TMP5006 or 
HGN300) alloys exhibit superior thermal phase stability, 
oxidation resistance and 100 MPa higher ultimate tensile strength 
compared with P/M 720Li up to 800 C. Meanwhile, TMP5002 
(HGN200) and TMP5006 (HGN300) provide at least 69 C
temperature advantage in 0.2%-strain creep performance 
compared with the P/M 720Li alloy. These results indicate that 
some TMP (HGN) alloys are good candidates for turbine disk 
applications beyond 700 C.
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