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Fig.1  Initial microstructure of Ti811 alloy 

50 µm 
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 2  Ti811���������� 

Fig.2  β quenched microstructures of Ti811 alloys: (a, d) 1050 �/1 h, WQ; (b, e) 1080 �/1 h, WQ; (c, f) 1100 �/1 h, WQ 
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Fig.3  XRD patterns of Ti811 alloy under three different 

quenching processes 
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Fig.4  Microstructures of Ti811 alloy after β quenching+annealing: (a~c) corrosion character at different locations; 

(d) the enlarged view of marked area in Fig.4c 
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XRD
� 

Fig.5  XRD patterns of Ti811 alloy under as-received state, 

quenching state and quenching+annealing state 
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Fig.6  AFM test results of different locations in Fig.4a: (a~c) grain with obvious corrosion character; 

(d~f) grain with unobvious corrosion character 
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Fig.7  Schematic of the deep and shallow corrosion behavior 

of α′ 
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Fig.8  Crystallographic relation of the β to α′ transformation (a), 

six precipitation directions (b), the same preferential 

growth direction (c), and different preferential growth 

directions (d) 
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Fig.9  Schematic of sampling directions of metallographic 

specimen for hexagonal martensitic structure 
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Fig.10  EBSD test results of annealing specimen: (a) grain boundary figure, (b) orientation figure in x direction, 

(c) orientation figure in y direction, and (d) orientation figure in Z direction 
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Special Metallographical Corrosion Behavior of Hexagonal 

Martensite α′ for Titanium Alloys and Its Mechanism 

  

Shi

 

Xiaohui, Cao

 

Zuhan, Zhang Min, Guo Ruipeng, Qiao Junwei, Wu Yucheng 

(Taiyuan University of Technology, Taiyuan 030024, China) 

 

Abstract: Hexagonal martensite α′ has special metallographical corrosion behavior: the inner microstructure of some grains shows 

unobvious contrast after corrosion, while some other grains have obvious corrosion character, namely the inner vimineous α′ array 

orthogonally. In the present work, the mechanism of this corrosion behavior was studied based on OM, AFM and EBSD analyses. Results 

show that there are three groups of orthogonal precipitation directions of α′ transforming from original β phase. If the metallographical 

observation surface is parallel or nearly-parallel to any one of the three groups of orthogonal precipitation directions, then this group of α′ 

plates must array orthogonally or parallelly. Under this circumstance, α′ plates are perpendicular to the observation surface, thus the α′/α′ 

interfaces are deep, which leads to deep corrosion depth, and finally deep corrosion characters are shown. For a given grain, the two 

arrangement modes of α′ plates can exist simultaneously, which shows a orthogonal array mode as a whole. 

Key words: hexagonal martensite α′; corrosion behavior; orthogonal; mechanism; titanium alloy 
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