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Optimization of 8 Forging Process for TC17 Titanium Alloy Front Axle Neck of a Compressor
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Abstract: The forming process of the TC17 titanium alloy front axle neck of a compressor was analyzed by finite element
simulation. It is found that the local upsetting forming method of the preformed blank of the original process is unreasonable,
which results in the excessive strain of the disk and the small strain of the rod as well as the uneven structure of each
part. The strain homogeneity and microstructure homogeneity of the forgings are significantly improved by optimizing
the structure process of the prefabricated billets and adopting the cake extrusion forming process. The microstructure is
typical basket structure, the 8 grains are obviously elongated, and the grain boundary « phase appears bending. The
test results of mechanical properties show that the tensile properties, hardness and low-cycle fatigue properties of forging
after optimizing have little difference at room temperature, and meet the requirements of relevant technical standards.
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Fig. 1 Macrostructure (a) and microstructure (b) of as-received

TC17 titanium alloy bar
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Chemical composition of TC17 titanium alloy bar

Table 1

Al /n Ir Mo Cr 0} Fe H Ti

5.25 2.16 1.94 4.20 4.03 0.09 0.028 0.001 Bal.
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Fig. 2 3D models of TC17 titanium alloy preform and

forging die for original process
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Fig. 3 Equivalent strain map of TC17 titanium alloy front

axle neck forging for original process
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Fig. 4 Macrostructure of TC17 titanium alloy front axle neck

forging for original process
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Fig. 5 Microstructures in different zones in Fig. 4. (a,b) zone A;

(c,d) zone B; (e, f) zone C; (g,h) zone D
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Fig. 6 3D models of TC17 titanium alloy preform and

forging die for optimized process
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Fig. 7 Equivalent strain map of TC17 titanium alloy front axle

neck forging for optimized process
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Fig. 8 Macrostructure of TC17 titanium alloy front axle neck

forging for optimized process
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Fig. 9 Microstructures in different zones in Fig. 8: (a, b) zone A;

(¢, d) zone B; (e, f) zone C; (g, h) zone D
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Table 2 Room temperature tensile properties, HBW and LCF of

TC17 titanium alloy front axle neck forging

Tensil rti
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Roo A2 op,

Sampling

m

/MPa /MPa /% /%

position

Hosel 1156 1111 9.0 15.0 3.57 8254

Original .
Samplering 1123 1121 13.0 19.0 3.63 >11 010
prOCeSS
Flange 1178 1145 10.0 18.0 3.61 9635
o Hosel 1205 1130 13.0 26.0 3.49 >11010
Optimized .
Samplering 1192 1125 12.0 19.0 3.60 >11010
PIOYESS T Plange 1237 1160 10.0 19.0 3.47 >11010
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