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Influence of preheating before solution on microstructure uniformity for
Ti6Al4V alloy ring forgings with thick cross-section

Zou Chaojiang, Zheng Tengteng, Zhang Zheng, Wang Panzhi
( Guizhou Aviation Technical Development Co. , Ltd. , Guiyang 550081, China)

Abstract: For Ti6Al4V alloy ring-rolled forgings with a cross-section thickness of more than 100 mm, the process tests of preheating treat-
ment at 650 “C and then rising to 960 “C for solution treatment and furnace charging at the set temperature of 960 °C for solution treatment were
carried out, and equivalent test blocks and load thermocouple were used to monitor the temperature change and holding time during heat treat-
ment of Ti6AI4V alloy ring-rolled forgings with thick cross-section. Then, the macrostructure of cross-section test pieces cut from the typical po-
sitions of forgings after different heat treatments were observed, and the specimens were cut from the inner diameter, core and outer diameter ar-
eas of forgings to observe microstructure and test tensile properties at room temperature. Furthermore, the influences of the two heat treatment
processes on the microstructure uniformity and the tensile strength uniformity at room temperature of ring forgings were compared and analyzed.
The research results show that the microstructure uniformity and the tensile strength uniformity at room temperature of the ring forgings preheated
at 650 °C before solution treatment are better than those of the forgings furnaced at the set temperature of 960 °C for solution treatment. Howev-
er, limited by the hardenability of alloy, the preheating treatment can not completely eliminate the differences in the microstructure and proper-
ties of Ti6AI4V alloy ring forgings with thick cross-section at different cross-sectional positions.
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Table 1 Chemical compositions of raw material for Ti6Al4V

alloy ring forgings ( %, mass fraction)

Fe V Al C 0 N B HAbor

<0.2

0.16 4.10 6.35 0.14 0.20 0.0048 <0.001
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Fig. 1 Schematic diagrams of equivalent test block and heat treatment furnace charging

(a) Equivalent test block
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(b) Embedded load thermocouple

(¢) Location diagram of furance charging
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Fig. 2 Location diagram of test ring (a) and schematic diagram of sampling
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Fig. 3 Theoretical heat treating curves of Ti6Al4V alloy ring forgings under different processes
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Fig. 4  Actual heat treating curves of Ti6Al4V alloy ring forgings under different processes
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Fig. 5 Macrostructures of cross section for Ti6AI4V alloy ring
forgings under different processes

(a) Process A (b) Process B
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Fig. 6  Microstructures at different locations of cross section for Ti6Al4V alloy ring forgings

(a) Process A, inner diameter near surface  (b) Process A, core  (c) Process A, outer diameter near surface

(d) Process B, inner diameter near surface ~ (e) Process B, core  (f) Process B, outer diameter near surface
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Fig. 7 Boxplot diagrams of room temperature tension properties for Ti6Al4V alloy ring forgings
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Fig. 8 Deviation of room temperature tensile properties for Ti6AlI4V alloy ring forgings
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