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A Carbon Content Standard Material for TA32 Titanium Alloy
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Abstract: The carbon content standard material of TA32 titanium alloy was prepared by triple consumable remelting
using vacuum consumable remelting equipment, and the alloy composition was analyzed by inductively coupled plasma
optical emission spectrometer.Variance and range analysis results indicate desirable homogeneity of 9 elements, includ-
ing C, Al, Sn, Zr, Mo, Si, Nb, Fe, and Ta. The standard values determined through collaborative calibration of
multiple authoritative testing institutions are accurate and reliable. The set of standard materials exhibits uniform com-
ponent gradient with linear distribution, of which the standard value and uncertainty degree reach advanced level of
similar international standard specimens.
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Tab.1 Designed composition of standard material for carbon

content analysis of TA32 titanium alloy %

wy

Al Sn Zr Mo  Fe Si Nb Ta C

TA32-1 4.0 48 3.0 1.2 0.20 0.50 0.70 0.50 0.010
TA32-2 45 40 26 0.2 0.25 0.55 0.20 0.75 0.015
TA32-3 50 3.8 25 1.5 0.10 0.20 0.15 0.70 0.018
TA32-4 55 3.5 3.1 1.0 0.05 0.40 0.35 0.40 0.020
TA32-5 6.0 2.8 38 05 0.18 0.10 0.50 0.20 0.008
TA32-6 6.6 24 40 0.8 0.08 0.05 040 0.15 0.004
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Fig.1 Schematic diagram of sampling for TA32 alloy ingot
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Fig.2 Microstructure of TA32 titanium alloy ingots at different locations
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Fig.3 Metallographic structures of TA32 titanium alloy ingots at
different heights
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Tab.2 Uniformity test F value

a4 Al Sn 7r Mo Fe Si Nb Ta C
TA32-1 1.09 1.34 1.55 1.33 1.32 1.17 1.46 144 0.96
TA32-2 1.55 146 148 147 1.44 146 1.43 1.69 1.08
TA32-3 1.34 1.43 1.23 1.65 1.52 1.28 1.08 1.45 1.27
TA32-4 143 1.32 1.43 143 1.32 138 1.26 1.71 1.10
TA32-5 1.19 1.07 1.19 1.37 1.34 1.09 1.54 1.63 1.25
TA32-6 1.08 1.23 1.28 1.54 1.12 1.18 1.53 1.34 1.16
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Tab.3 Stability assessment data of TA32-4 titanium alloy stan -

dard material %

s ]

Al Sn Zr Mo Fe Si Nb Ta C

547 3.57 3.10 0.95 0.041 0.41 0.36 0.40 0.019
3 546 3.55 3.10 0.96 0.042 0.42 0.36 0.39 0.019
6 549 3.62 3.05 0.99 0.040 0.42 0.35 0.38 0.020
12 549 3.57 3.12 097 0.042 0.42 0.35 0.39 0.019
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Fig.4 Stability of TA32-4 titanium alloy standard material for

different durations
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Tab.4 Standard values and extension uncertainty of TA32 standard material %
) wy
G nH Al Sn Zr Fe Si Nb Ta C
TA32-1 FRUEME 4.12 4.71 3.09 0.142 0.53 0.680 0.47 0.010
PR A E S €0.03) 0.04) (0.04) 0.01) (0.003) €0.007> (0.008) €0.007> (0.002)
TA32-2 FrifE (e ) 4.40 4.10 2.46 0.202 0.60 0.24 0.70 0.016
PR AT E (0.02) (0.03) (0.03) (0.009) (0.003) (0.003) (0.003) €0.004) (0.001)
TA32-3 ff?«fﬂﬁ 4.98 3.68 2.45 0.082 0.24 0.15 0.67 0.019
P RN S (0.04) €0.02) (0.03) (0.002) (0.003) (0.002) (0.006) (0.002)
TA32-4 if/ﬂﬁﬁ 5.41 3.57 3.09 0.046 0.40 0.39 0.40 0.019
PR AT E (0.02) (0.02) (0.03) (0.009) (0.003) €0.002) (0.003) €0.004) (0.002)
TA32-5 R 6.07 2.68 3.67 0.182 0.14 0.59 0.28 0.007
PR A E (0.03) (0.02) (0.04) (0.006) (0.001) (0.001) (0.005) (0.003) (0.001)
TA32-6 P df 6.53 2.34 3.89 0.092 0.07 0.35 0.17 0.005
PR A E S (0.03) (0.02) (0.04) 0.0 (0.003) €0.001> (0.003) €0.001> (0.001)
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Tab.5 Linear correlation coefficient of TA32 standard material

Al Sn 7r Mo Fe Si Nb Ta C
0.993 0.993 0.994 0.995 0.993 0.993 0.995 0.994 0.994
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Tab.6 C element comparison of standard material

bk Gy s Dys R Ur/ %
IMIS34  0.0433 0.0343 4.6787  0.004  528~12.34
TA32 00192 00287 4.8754  0.003  3.65~12.03
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Tab.7 Consistency assessment results of TA32 standard material

with IMI834 standard materials

Al Sn Zr Mo Fe Si Nb Ta C
0.992  0.993 0.993 0.993 0.994 0.993 0.991 0.991 0.992
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