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Abstract: The hot compression deformation behavior of the superalloy GH4199 was investigated on Gleeble—3500 hot
simulator at the temperature of 1 050—1 180 , strain rate of 0.1-10 s ! and maximum true strain value of 0.7. The hot
deformation activation energy and hot deformation equation of superalloy GH4199 were obtained, its processing maps
were established and explained on the basis of microstructure observation. The results show that under this experimental
conditions the superalloy GH4199 shows dynamic recrystallization characteristics during the hot compression
deformation. Both the deformation temperature and strain rate have obvious influences on the flow stress and its
corresponding peak strain, which increase gradually with decreasing temperature and increasing strain rate. The maps
obtained at the true strains of 0.1-0.7 are essentially similar. The efficiency of power dissipation of the superalloy
GH4199 increases gradually with increasing temperature and decreasing strain rate. A peak efficiency of power
dissipation of about 41% appears at about 0.01 s~
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3 min 0.01~10s"
t 0.7
[2]
[3] [4] [5]
MOSZ
[6] Neophot—21
GH4199 50
mL HCI+50 mL C,HsOH 4~6 'V
8~15s
[6-9]
GH4199 2
GH4199 2.1 —
GH4199 —
Gleeble—3500 1 1
GH4199 —
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Table 1  Chemical composition of GH4199 alloy (mass ( 1(d))
fraction, %)
C Cr W Mo Al Ti Fe [10]
=0.1 1922 9-11 4-6 2.1-2.6 1.1-1.6 =4.0
Mn Mg P S Si B Ni
=0.5 =0.05 =0.015 =0.015 =0.60 =0.008 Bal.
GH4199 Gleeble—3500 GH4199
1050 1100 1140 (]
1180 0.01 0.1 1 105!
dl10 mm>=15 mm 10 2.2
/s 1200 5 min

10 /s
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Fig.1 True stress—strain curves for GH4199 alloys under different conditions: (a) &€ =0.01 s '; (b) € =0.1 s ;
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Fig.2 Relationships among peak stress, strain rate (a) and deformation temperature (b)
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