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Analysis on Formation Mechanism of Abnormal Appearance of Titanium Sponge

and Its Preventive Measures
Zhang Ziyang, Li Yu, Liu Zhenghong, Wu Xudong, Xu Lewei, Zhang Panlong
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Abstract: In the production of titanium sponge, abnormal appearance can directly affect product quality. Sintering,
abnormal color, ash powder, foreign body and titanium sponge lump skew are common abnormal phenomena.
Through the multi-angle analysis of these abnormal appearance, the causes of formation are pointed out, including the
relationship between sintering phenomenon and reaction temperature, the mechanism of abnormal color on titanium
sponge lump surface, the relationship between ash powder phenomenon and negative pressure intake in the reactor,
the influence of foreign body on the quality of the finished product and the formation reasons of titanium sponge lump
skew. Finally, the corresponding solutions are proposed, such as the establishment of a stable production process,
continuous improvement of equipment tools and the establishment of a perfect quality management system. Through
these measures can effectively reduce the abnormal problems during the production process of titanium sponge,
improve the quality and production stability of titanium sponge.
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Fig.1 Sintering morphologies of titanium sponge lump
surface: (a, b) blocks; (c, d) beads
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Fig.2 SEM image of sintered titanium sponge
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Fig.3 Morphologies of red, blue and purple color on the

surface of titanium sponge lump
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Fig.6 SEM image of yellow color zone on the surface of
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Fig.4 Morphologies of black inclusion in titanium sponge titanium sponge lump
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Fig.7 Morphologies of ash powder in the center of titanium

sponge lump
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Table 1 Element determination results of ash powder sample in titanium sponge lump

Position e} N H C S
Top 0.6019 0.7073 0.0385 0.0217 0.0011
Middle upper part 0.1330 0.6980 0.0040 0.0086 0.0013
Center 1.4072 21.256 0.0188 0.0071 0.0070
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Fig.8 XRD spectrum of ash powder in titanium sponge lump
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Fig.9 Morphologies of foreign bodies in titanium sponge

lump: (a) steel bar; (b) magnesium chloride block
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Fig.10 Photos of examples for skewed titanium sponge lump:

(a) overall skew; (b) local skew
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