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Brief Discussion on Preparation of High Homogeneity Titanium Alloy Reference Materials
Zhao Yanru, Gao Huixian, Wang Kang, Zhu Jing, Li Ke, Luo Wenzhong
(Western Superconducting Technologies Co., Ltd., Xi’an 710018, China)

Abstract: With the development of testing technology, the demand for high-homogeneity reference materials is
increasing. This paper discusses the preparation methods of high-homogeneity titanium alloy reference materials and
using the TB18 titanium alloy reference material as an example. It explores the development process, which includes
raw material preparation, ingot melting, high-temperature homogenization treatment, forging, and homogeneity testing.
It specifically analyzes and compares the effects of different melting methods (triple VAR, double VAR followed by
VIEML, and double VAR followed by VASR), high-temperature homogenization treatments, and forging
specifications on the homogeneity of the TB18 titanium alloy reference material. Finally, the key control points for
those five processes are summarized to ensure the production of high-homogeneity titanium alloy reference materials.
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Fig.1 Process flowchart for development of titanium alloy reference materials
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Fig.2 Photo of self-consumable electrode after welding
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Fig.3 Schematic diagram of VAR melting process of titanium alloy ingot
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Table 1 Effects of melting methods on homogenization of seven elements in TB18 titanium alloy ingots
Major element Impurity element
Melting method Project
Al Mo Cr A\ Nb Fe Si
X 4.24 5.25 5.38 5.04 0.96 0.024 0.0090
Triple VAR

N 0.018 0.032 0.030 0.017 0.0077 0.0007 0.0007

X 4.22 5.20 5.34 5.00 0.97 0.027 0.0094
Double VAR + VASR

N 0.017 0.037 0.051 0.022 0.0083 0.0004 0.0005

X 4.20 5.24 5.33 5.06 0.96 0.023 0.0092
Double VAR + VIEML

N 0.021 0.034 0.046 0.025 0.0090 0.0002 0.0003
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Table 2 Standard deviations of seven elements in TB18 titanium alloy ingot before and after high-temperature homogenization treatment

Treatment Al Mo \% Nb Fe Si
Before 0.018 0.032 0.030 0.017 0.0077 0.0007 0.0007
After 0.020 0.018 0.020 0.011 0.0080 0.0005 0.0006
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Table 3 Standard deviations of seven elements in TB18 titanium alloy bars with different forging specifications

Forging specification/mm Al Mo v Nb Fe Si
¢120 0.018 0.015 0.020 0.010 0.0073 0.0004 0.0007
70 0.019 0.010 0.014 0.0008 0.0052 0.0005 0.0006
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Fig.4 Sampling diagrams for ingot homogeneity inspection:
(a) sampling at the edge, R/2 and center of the head,
middle and tail positions of ingot; (b) 9-point sampling

method at the head and tail positions of ingot
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