Bt B TR § Vol.42  No.l
20254 21 February 2025

TBRIER-IINRBUEN ERAEEPEEE

REZL Fom', RaEL BRSO RREL £OF S ad?

(1. PGP EIARINAERAF, B 6% 710016)
(2. R K% (b5 T8, B #i4e  710054)

N

W OE: SRS STNASESE MR R, UL B A BRI E AR @l s R
TR I IE) o FRAE R DL SR I I 7 RS R, @ T — R TR M SRS - LD AR T e R A e A
BIIE. GREW, EREHITHEN 4KkW. B EY 50 s, FRFERN 0.06~0.18 g, FFLEHTIR hoin N4 RL ¥ 5% 1F
T, B A BRI RS & A S B INE o &I ERIR HBR 29 0.000 03%, & &Ry 0.0001%, ARXSFRHE(R 2 (RSD)
N 0.0005%. ZHEEA RIFRISGMSRR USRS ESERERTE, NREE SRR T TS0 EAR .
XA BEES: AEE: EAEE LRI

FESHES: TG146.23 XHRFRIREG: A XERS: 1009-9964(2025)01-031-04

Determination of Hydrogen Content in Nickel Titanium Alloy by Inert Gas
Fusion-infrared Absorption Method
Chai Qingin', Li Peng', Zhang Xiaoyan', Yang Pingping', Zheng Xiaofei', Wang Kuan', Liu Jianwei’
(1. Xi’an Hantang Analysis and Testing Co., Ltd., Xi’an 710016, China)
(2. College of Chemistry and Chemical Engineering, Xi’an University of Science and Technology, Xi’an 710054, China)

Abstract: The hydrogen content in nickel titanium alloy significantly influences the mechanical properties of the
material, necessitating precise determination and stringent regulation. This research optimized critical parameters
including analyze power, integration time, sample mass, and the method of tin particles addition to develop a hydrogen
content determination method based on inert gas fusion-infrared absorption technique for determining of hydrogen
content in nickel titanium alloy. The results indicate that by setting the analyze power to 4 kW, integration time to 50 s,
sample mass to between 0.06 g and 0.18 g, and incorporating tin particles in the crucible, the method effectively
quantifies hydrogen content in nickel titanium alloy. This method has a detection limit of 0.000 03%, a
quantification limit of 0.0001%, and a relative standard deviation (RSD) of 0.0005%. It demonstrates excellent
linearity, reproducibility and accuracy, offering robust technical support for the quality monitoring of nickel
titanium alloy.
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Table 1 Influence of analysis power on determination results

Analysis power/kW  Found, w/% Molten state

3.0 0.0013 Incomplete melting

35 0.0015 The melt is in clumpy form
and lacks luster

4.0 0.0022 The melt is smooth and glossy

4.5 0.0016 The melt overflow crucible
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Table 2 Effect of sample mass on determination results

Sample mass/g Found, w/%

0.04 0.0015
0.06 0.0020
0.08 0.0024
0.10 0.0017
0.12 0.0023
0.14 0.0018
0.16 0.0020
0.18 0.0023
0.23 0.0013
0.28 0.0015
0.33 0.0012
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Table 3 Influence of tin particles adding ways on measurement results

Addition method Found, w/% Average, w/% RSD/%
. 0.0013, 0.0025, 0.002, 0.0015, 0.0012, 0.0015,

Feed through the charging port 0.0012, 0.0028, 0.0024, 0.0013, 0.0018 0.0018 0.0006
0.0022, 0.0026, 0.0014, 0.0021, 0.002, 0.0016

Crucible addition ’ ’ ’ ’ ’ ’ 0.0020 0.0004

0.0015, 0.0016, 0.0018, 0.0026, 0.0025
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Table 4 Determination results of hydrogen in standard samples

Standard sample Certified, w/%

Found, w/% Average, w/%

GBW(E)020186 0.0014+0.0002

GBW(E)020187 0.0017+0.0003

0.0013, 0.0016, 0.0014, 0.0013, 0.0015
0.0017, 0.0015, 0.0019, 0.0015, 0.0014

0.0014
0.0016
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Table 5 Determination results of hydrogen in nickel titanium alloy

Found, w/% Average, w/%  RSD/%
0.0021, 0.0024, 0.0023, 0.0018,
0.0014, 0.0015, 0.0012, 0.0026, 0.0019 0.0005

0.0019, 0.0016, 0.0025
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