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Fig.1 (a) Diagram showing the shape, size and sampling location of
forged TC18 alloys, as well as the macro-structure of (b) 1#, (c) 2#
and (d) 3# forging stocks
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Fig.2 Micro-structures of forged TC18 alloys: (a) edge area and (b)

bright band of 1# stock; (c) edge area and (d) bright band of 2# stock
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Fig.3 Crystal orientation of forged TC18 alloys: (a) IPF mapping and
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(b) corresponding pole figures of o/f phases in the edge area, as well
as (c)-(d) in the central bright band of 1# forging stock
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Fig.6 (a) Macrograph and (b)-(c) secondary electron images of

different regions on 2# forging stock quenched from 900°C
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Study on the Formation Mechanism of Bright Band during Forging of TC18 Alloy
Xianghong Liu'?", Tao Wang®*", Xiaolong Ren””, Jie Fu®*, Bin Zhu"®, Liang Cheng"’, Kaixuan Wang™*
(1. Northwest Institute for Non-ferrous Metal Research, Xi’an 710016, China)
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Abstract: A systematical analysis of the macro/microstructure, composition, and crystal orientation of the bright band were conducted using OM,
SEM and EBSD methods, as well as Gleeble tests, to study the formation mechanism of bright band in forged TC18 alloy. The results show that:
the bright bands in the center of TC18 alloy forgings correspond to B cube-grains in size of around 100mm; During the forging process, an
inhomogeneous distribution of temperature and equivalent strain in the forging stocks is caused by adiabatic heating, which is an important reason
for the microstructural heterogeneity; The large § cube-grains are formed due to the repeated compression along the orthogonal direction, which
results in continuous strengthening of the <100> texture in the center of the forging stocks, and the merging of <100> grains with similar
orientations; Through annealing treatment and compression along diagonal direction, it is possible to effectively reduce and avoid bright band
defects in TC18 alloy.
Key words: TCI18 alloy; Bright band;  cube-grain; Sub-boundary
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