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Abstract: In order to improve the service performance and increase the performance richness of the engine rotating disc,
the forming process, microstructure and mechanical properties of TC17 titanium alloy disc forging of the original process for
an engine were analyzed. It was found that the preforming design of the original process was unreasonable, which led to the
uneven distribution of the equivalent strain and microstructure of the disc forging. The ductility and low cycle fatigue proper-
ties of disc forgings were low. To solve this problem, finite element simulation was used to optimize the preforming structure ,
and the deformation uniformity and microstructure performance of disk forgings were further improved. After optimization,
the uneven deformation of forgings is obviously improved, and the microstructure distribution of each part of the forgings is
uniform and the morphology characteristics are better. The morphology characteristics are the elongated B8 grains, and there is
no or few B recrystallized grains, grain boundary bending, basket-waved structure inside grain. The results show that the duc-
tility and low cycle fatigue properties of the disk forging of the optimized process are better than those of the original process,
and the mechanical properties of each part of the optimized disc forgings have less dispersion and better stability.
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Table 1 Chemical composition of TC17 alloy

Element Al Sn Zr Mo Cr Fe 0 Ti

5.05 2.07 2.03 4.16 4.05 0.04 0.10 Bal

Content
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Fig. 1 OM image of original microstructure of TC17 titanium alloy
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Fig. 2 Preform shape and strain distribution of disk forging: (a, b) original process, (¢, d) optimization process
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Fig. 3 OM images of the microstructure morphology of disk forging produced by original process: (a) 1#, (b) 2#, (c) 3#, (d) 4#
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Fig. 4 OM images of the microstructure morphology of disk forging produced by optimization process: (a) 1#, (b) 2#, (c) 3#, (d) 4#
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Table 2 Mechanical properties of disc forging produced by original process

Position f/[“l;; Rh}/}ofz/ /‘;Z Z ( MP[j-C;‘/z ) Cycles
Wheel disk 1206 1154 10.5 23 / 12568
Drum 1195 1153 6.0 16 / 13882
Flange 1178 1130 13.5 23 / 11528
Blade 1200 1159 7.0 16 75.6 12255
Sample ring 1199 1159 8.5 21 / 12986
F3 MATZEFHEBEHFMERE
Table 3 Mechanical properties of disc forging produced by optimization process
R,/ R,/ A/ z/ K/
Position MPa l\l/)IOPZ % % MPaI-le N Cycles
Wheel disk 1198 1145 19.0 24 / >20000
Drum 1205 1165 15.0 32 / 17963
Flange 1182 1125 17.5 28 / 17649
Blade 1205 1159 16.0 22 79.5 17743
Sample ring 1215 1177 15.0 26 / >20000
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