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Abstract: A single pass hot deformation experiment was carried out on 9Cr3W3Co alloy by using Gleeble-3800 thermal
simulator at the temperature of 950-1 150 °C, the strain rate of 0. 1-10 s™" and the deformation of 70. 9%. In order to better
simulate the on-site process, the multi pass deformation process simulation simulation was carried out by using the scheme
of the pass deformation from large to small and the pass deformation from small to large. The strain rate was 5.0 s”, and
the total deformation amount was 70.9%. The deformation characteristics of dynamic recrystallization behavior of
9Cr3W3Co alloy used for steam turbine blades were studied, the stress-strain curve of the alloy was obtained, and the dy-
namic material model is used to construct the 3 D thermal processing diagram of the alloy under different deformation con-
ditions. The results indicate that the stress-strain curve of 9Cr3W3Co alloy shows that the stress decreases with the in-
crease of deformation temperature and increases with the increase of strain rate. In order to accurately describe the relation-
ship between the three, the hyperbolic sine constitutive equation is established, and finally its thermal activation energy is
655. 051 kJ/mol. Combined with the analysis of the results of microstructure evolution, it is concluded that the best hot
working area of the alloy should be: deformation temperature 1 050-1 150 “C, strain rate 0. 1-1 s™. In the process of rapid
forging deformation, the forging process of first large deformation and then small deformation is conducive to obtaining uni-
form grain size.
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Table 1 Chemical composition of 9Cr3W3Co alloy %
TiH C Si Mn S P Cr Mo v
FrifE - 0.080 ~0.130 <0.100 0.35 ~ 0.65 <0.010 0 <0.0150 10.00 ~ 12.00 0.10 ~ 0.40 0.15~0.25
IR 0.092 0.066 0.46 0.003 4 0.008 2 10.47 0.23 0.18
TH Ni Co W Ti Al Nb N B
FrfE 030~0.70  2.50~3.50 2.40 ~ 3.00 <0.050 <0.150 0.050 ~ 0.120 0.010 ~ 0.035 0.010 ~ 0.025
T 0.59 3.33 2.56 0.005 0.005 0.082 - 0.028
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Fig. 2 True stress—strain curves of 9Cr3W3Co alloy with dif-

ferent deformation combinations
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Stress—strain curves of 9Cr3W3Co alloy under different deformation temperatures and strain rates during single pass deforma-
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Fig. 3 Relationship curve between peak stress and strain rate of 9Cr3W3Co alloy : (a) Iné=Ino, , (b) Iné-o,
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Fig. 5 Metallographic structure of 9Cr3W3Co alloy at the same temperature and different strain rates :
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Fig. 6 Metallographic structure of 9Cr3W3Co alloy at the same strain rate and different temperatures :

(a) Microstructure at

1050 °C and 10 s, (b) Microstructure at 1 100 °C and 10 s , (¢) Microstructure at 1 150 °C and 10 s™"
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Fig. 7 Microstructure of 9Cr3W3Co alloy after four passes of deformation under different schemes : (a) Scheme 1, (b) Scheme 2
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