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Abstract

As one of the materials for aerospace structural components, the content of impurity element oxygen
directly affects its performance, and accurate determination of oxygen content is crucial. An inert gas
fusion method has been established for the direct determination of oxygen in Niobium-Tungsten-
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tantalum (NbWTa) alloy. Main factors discussed: sample weight, extraction power. The minimum anal-
ysis time is 40 s. The detection limit and lower quantitative limit for oxygen were 0.00021% and
0.00063%. The method was applied to sample detection, and the RSD of the detection results was 1.8%.
The inert gas fusion-infrared method is simple, fast and accuracy. It has been applied to the pratical
analysis with satisfactory results. It is meaningful in technical study and quality control.
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Figure 1. Melting photo of niobium tungsten tantalum alloy sample (a) without flux, (b) with flux added
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Table 1. Oxygen content in NbWTa alloy obtained by using different fluxes and NbWTa alloy mass ratios

%= 1. FEAARBETIF NbWTa & RELLREH NoWTa SEFHESE

W55 RAFEm . % 2 NARF DI hE T RAES AR - 240
g5, 2 hETE, MM TR 3500 W~5500 W 2 [R] I, A8 E 45 R

W 310 55 ot o R L

Fluxes and NbWTa alloy mass ratios

U 5 25 2R
Oxygen measurement results/%

5 0.148
6 0.147
7 0.152
9 0.152
11 0.151
13 0.150
15 0.150
Table 2. Oxygen content in NbWTa alloy obtained using different extraction powers
2. EARERMINERSH NoWTa SEHHESE
ZADIRYIES I E 45 R /%
Extraction powers/W Oxygen measurement results/%
3500 0.150
4000 0.152
4500 0.150
5000 0.149
5500 0.148
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Figure 2. Oxygen release curve of niobium tungsten tantalum alloy sample
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Table 3. Oxygen calibration curve information

F 3. AEHREHLER

JLR bRAED) 5T KHETTHE
Element Reference standard Calibration equation
0] 501-320, 501-657 y=1.02874x — 0.000112856
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ERA LI, BT 7 11 R ANE, HHHE2 AERPRMERZ(SD). PUArEmZER 3 58
IR, 10 5 EMR[13], Wk 4 Frw, SR R AT E & FER478 0.00021%F1 0.00063%, %515
R

Table 4. Detection and quantification limits of oxygen

4. AR LIRAE EIR

= H e P btk iz D*ilteﬁctﬁi%n Lowerﬁqifl%itative
0, 0, 0,
Found of blank/(%) Average/% SD/% limit/% limit/%
0.00035, 0.00054, 0.00039, 0.00053, 0.00051, 0.00047 0.00007 0.00021 0.00063

0.00052, 0.00043, 0.00054, 0.00048, 0.00054, 0.00037
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K FIFREE 501-320 BEATIOAREIUC 206, 45 W4 5. B2 5 a5, EICEN 97%~101%, %7 15 UE
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Table 5. Spiked recovery experiments for oxygen determination in NbWTa alloy sample

= 5. $etSiBAEmrh SN E MAREIY LI

e ik AN IUESHSS mEvES
Measured value (%) Added (g) Total found (%) Recovery (%)
0.000136 0.000249 100
0.150 0.000143 0.000251 97
0.000133 0.00249 101
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Table 6. The oxygen analysis results of NboWTa sample
F* 6. NbWTa G EHmPENNTLER

FE i e FIME o 0
Sample measurement results/% Average/% AR ARG RSD/%
NbWTa &4 0.153,0.148, 0.153, 0.152, 0.152, 0.147, 0.148 0.150 1.8
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HESL T AE IR AR B LT SN G DI S AR S A D SE B A S P A B TIE . 2T IR IR

0.00021%, EEIREN 0.00063%, X IRHERMZEN 1.8%. FFIN T 2brke B, BUE TiHEmgs
Ro ZIERI R YU, HERG, BERSTE S AR R, X R E SRS, B, N R R AR L
ZHOEEA RS E

E&WE

B 76 48 G138 e 1 4RI H (2024CX-GXPT 28).
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