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Tab. 1 Nominal composition of DZ409 alloy W5 /%
C cr Mo w Al Ti Nb Ta Co B zr Hf Ni
0.1 12.2 1.4 4.0 3.8 4.0 0 45 8.5 0.015 0.05 0.7 Akt
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Fig. 1 Flow charts of different heat treatment processes: H1, H2and H3
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Fig. 2 Schematic diagram of tensile specimen
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Fig. 4 Microstructure of DZ409 alloy after heat treatment

s A ﬁ '- ‘i
IS Founorw [T =

E3 DZ409BSE SN EBMEFSR
Fig. 3 Typical morphologies of carbides and -y /v ' eutectics in as-cast
DZz409 alloy
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Fig. 5 The -y ' phase morphologies of the dendrite arms in the alloys after heat treatments of H1, H2 and H3
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Fig. 6 Effect of H1-H3 heat treatments on /v ' diffraction peaks of
DZz409 alloys
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Tab. 3 The main chemical compositions of carbides in

as-cast and heat-treated alloys Wg /%
it H C C Mo W Ti Ta Hf
s 140 03 21 62 146 521 45

PR 102 1.0 42 7.3 162 505 4.2
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FAEHTZRFEDZ4095 & EBAHIERLAIEE
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Tab. 4 Compositions of the v’ phases in the dendrite
arms of DZ409 alloys under different heat treatment states
Wg /%

PUbFEA Al Ti Cr Co Zr Nb Mo Hf Ta W Ni

H1 56 53 58 58 006 01 0.7 09 64 33 66
H2 6.8 57 46 53 006 01 05 0.6 65 2.6 67.2
H3 6.7 63 23 42 03 02 04 09 6.7 27 69.2
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Fig. 7 Room temperature tensile properties of the alloys after heat
treatments of H1, H2 and H3
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Fig. 8 Room temperature tensile fracture surface morphologies of DZ409 alloys after different heat treatments of H1, H2 and H3
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Effect of Thermal Process on Microstructure and Properties of
Directionally Solidified Alloy DZ409 for Turbine Blades
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Abstract:

The microstructures and tensile properties of DZ409 alloys after different heat treatment processes H1,
H2, and H3, including solid solution, brazing, diffusion layer, coating, primary aging, and secondary aging
(H1: Standard heat treatment; H2: Solution treatment+Brazing+Aging treatment; H3: Brazing+Solution
treatment+Diffusion layer+Coating+Aging treatment) had been investugated. The results indicated that after
the H2 heat treatment, carbides and y/y’ eutectic exhibit reduced dimensions, with further refinement observed
in H3 samples. The average size of y' phase were 300 nm, 520 nm , 400 nm and the volume fraction were
50%, 55%, and 42% after the heat treatment H1, H2 and H3, respectively. The compositions of carbides
and the dendritic y' precipitates were nearly similar. The tensile elongations at room temperature after heat
treatments H1, H2, and H3 were nearly identical. Compared with those of the H1 heat treatment, the tensile
strength of the samples after H2 heat treatment approximately decreased by 1.8%, and the yield strengths
approximately decreased by 6.7%. For the H3 heat treatment, the tensile strength changes little, with an
increase 10% in yield strength, while the section shrinkage ratio approximately decreased by 30%. The
variations in strengths were primarily attributed to the differences in the size and volume fraction of y’ phase.
The results provided valuable references for optimizing heat treatment processes in blade production.

Key words:
DZ409 alloy; y' phase; heat treatment; microstructure; mechanical property

(. x| R4%, ldh@foundryworld.com )



