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Table 1 Hardness (HV) values of the two materials (MPa)

Titanium alloy Mild steel

3203 1177
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Table 2 Hardness (HV) values of the two materials near the

interface (MPa)

Titanium alloy Mild steel

3210 1167
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Fig.2 Macro morphologies of hot isostatic pressed billets in original state after hot isostatic pressing (a), after selective chemical

washing (b), and after selective chemical washing + sand blasting (c)
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Fig.3 SEM images of HIPed titanium alloy: (a, b) substrate; (c, d) near the interface
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Fig.4 Interface morphologies of as-built sample (a), sample after selective chemical washing (b), and sample after selective chemical

washing+sand blasting (c)
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Fig.5 Interface morphology and EDS mapping of element Ti, Fe, Mo, Al, V between titanium alloy and low carbon steel capsule for

sample 1#
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Table 3 Solubility of alloying elements in steel?!)

Alloying Solubility Solubility
element in are/% in yre/%
Ti 6 0.75~1.0
Al 30 0.6
V Infinite solid solution 1~-2
Mo 32 3~8
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Fig.6 EDS analysis point location near the interface and in the Ti

alloy
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Table 4 EDS results of element Fe of marked points in Fig.6 (/%)

point 1 2 3 4 5 6
Content 19 107 595 0 0001 001
Average 2.973 0.004
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Study on Interfacial Reaction Layer Between HIPed Titanium Alloy and
Low Carbon Steel Capsule

Bao Shilu'?, Lu Zhengguan®, Xu Lei, Ma Yingjie®
(1. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)
(2. School of Materials Science and Engineering, University of Science and Technology of China, Shenyang 110016, China)

Abstract: A new type of high strength and toughness powder titanium alloy used for marine was prepared by hot isostatic pressing (HIP)
near net forming process using pre-alloyed powder. The interface reaction between titanium alloy and low carbon steel capsule was studied.
Results show that there is a wavy interface between titanium alloy and low carbon steel capsule and the thickness of interfacial reaction
layer is 8 um. Alloying elements Al, Mo and V in titanium alloy diffuse into low carbon steel to a certain extent, while matrix elements Ti
and Fe of the two materials diffuse significantly less than the former. After selective chemical washing, the capsule is removed, and the
thickness of interfacial reaction layer is reduced by 2.5 pum, but the interface is still wavy. Subsequent sand blast could not only reduce the
thickness of the interfacial reaction layer, but also make the interface flat.

Key words: titanium alloy; mild steel capsule; hot isostatic pressing; interfacial reaction
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