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Determination of Oxygen,Nitrogen and Hydrogen in Micro Injection
Molding of Titanium Alloy Powder about Degrease Billets by Impulse
Fusion-Infrared Absorption and Thermal Conductivity Method

ZHU Chunyao, QIN Jian,ZHAO Xiwen,ZHANG Jiming

(Institute of Research of Iron and Steel . Jiangsu Province and Sha Steel ,Zhangjiagang,Jiangsu 215625 ,China)

Abstract Accurate determination of oxygen,nitrogen and hydrogen content of titanium alloy powder can
greatly guide the improvement of powder microinjection process of titanium alloy. Using industrial nickel
plate after surface grinding, pickling, processing into a fixed quality of nickel particles to replace commercial
nickel flux, by homemade nickel particles added in advance to reduce the impact of the pulse melting-
infrared/thermal conductivity,the method of determination, titanium alloy powder micro injection molding

of oxygen and nitrogen hydrogen content method. The test shows that nickel particle flux and graphite
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crucible after secondary degassing, can ensure that the blank of nickel particle flux drop extremely low

value,instead of the market sold nickel basket, nickel chips and other flux. The titanium alloy powder is

processed by vibration grinding to less than 80 mm, the amount of nickel particles is 1.5 g, and the

analytical power is 5 300 W, the stable and accurate results can be obtained. The recovery test of relative
standard deviation(RSD,n =6)is 0. 080%—0. 047 % ,0. 28 % —1.3% and 1. 6% —2. 0% with titanium alloy
is from 95.7% —104%,97.8%—100% and 96. 6% —103%. The method meets the requirement of rapid

detection and hydrogen and greatly reduces the analysis cost.
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Table 1 Blank of flux agent about before and after improving the analysis process w/ %
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Figure 1 Statistical chart of original oxygen content results.
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Table 2 Comparison results with different sample preparation methods

il R 7 =X LR W MH w/ % FBIME w/ % RSD/%

0 0.12 0.21 0.32 0.18 0.27 0.18 0.21 30. 6

JERE N 0.005 7 0.005 6 0.005 8 0.005 6 0.005 6 0.005 8 0.005 7 1.7

H 0.004 8 0.005 0 0.004 9 0.004 9 0.005 0 0.005 0 0.004 9 1.7

0 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.17

HF R B S N 0.006 0 0.005 7 0.005 8 0.006 1 0.005 6 0.005 8 0.005 8 3.2
H 0.004 9 0.005 3 0. 005 0 0. 005 2 0. 005 3 0.005 0 0.005 1 3.4

0 0.22 0.21 0.21 0.21 0.21 0.21 0.21 0.14

R Bl B o) R N 0.005 6 0.005 8 0.005 9 0.005 9 0.005 6 0.005 9 0.005 8 2.5
H 0.005 2 0. 005 4 0.005 0 0.005 2 0.005 0 0.005 3 0. 005 2 3.1
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Figure 2 Effects of outgas on the blank of nickel particle.
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Table 3 Influence of nickel flux agent mass on the determination results of oxygen,nitrogen and hydrogen

BRI B S0 5 1E P E E-RIpER ) AP HME ERIpER ) 2P HE
m/g w/ % w/ % w/ % w/ % w/ % w/ %
0.5 0.013 0.019 0.026 0.023 0.000 3 0.000 2 0.0007 0.0004 0.0027 0.0031 0.0030 0.002 9
1.0 0. 039 0. 036 0. 040 0.038 0.001 6 0.0010 0.0013 0.0013 0.0028 0.0032 0.0030 0.003 0
1.5 0.065 0.063 0.063 0.063 0.002 7 0.0032 0.0027 0.0029 0.0029 0.0031 0.003 2 0.003 1
2.0 0.063 0. 064 0.063 0.063 0.002 3 0.002 3 0.0025 0.0024 0.0028 0.0033 0.0030 0.003 0
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B 500 B IR R D A IR AN fiE 58 2 B 16 A S T
IR JES ER I SR + 2 A i 2E A S I AN E i R B A
7R 58 b 2 R A A AR TR B A R o

Th 0L 3R NESL B0 T 5 AR AN R D R AT S0 . B R
PR S OE AR U P 4 R SR 2R ANk 4 s
F4 TAHHHETE G SNEER

Table 4 Determination of oxygen,nitrogen

ERECY o NS A DO s é\ﬁjﬁ/ﬂ\:}jii ° and hydrogen at different power
k5 A B R T S5k B TiC B 52 B AR M ALY o P/W " W A/ %
T o i LA P i 110 B VA A 5 T B IS 8 % ) i — O N f
o i o e o L s o o 4500 P AN 1) 0.038 0.0008 0.002 4
T BB IAEAE h 5E 22 E  AE B BI J 79 v 7S B i

4 800 Rog A mh il iR 0. 046 0.002 3 0.002 7
B RO o 5 SR R R 1. 5 g B B R 80U 5000  HEARMAL BBOARTES  0.061  0.012 0.0025
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R Ty 7= i i I TS Y i A, o — I AR 5500 RMEZEA.REEe 0.065  0.013 0.0029
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Table 5 Precision test results(n=6)
e TR LR Ml w/ % TFIME w/ % RSD/%
O 0. 20 0. 20 0.21 0.21 0. 20 0.21 0.21 0. 080
1= N 0.029 0.029 0.029 0.029 0.029 0.029 0.029 0.28
H 0.004 8 0.005 0 0.004 9 0.004 9 0.005 0 0.005 0 0.004 9 1.7
O 0. 066 0. 065 0. 066 0.066 0. 065 0.066 0. 065 0.13
28 N 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0. 40
H 0.003 1 0.003 1 0.003 2 0.003 2 0.003 2 0.003 2 0.003 2 1.6
O 0.028 0.028 0.028 0.028 0.028 0.028 0.028 0. 47
3 N 0.011 0.011 0.011 0.011 0.011 0.011 0.011 1.3
H 0.004 2 0.004 1 0.004 2 0.004 2 0.004 0 0.004 2 0.004 2 2.0
K6 MEREIKSERIEER zirconia feedstock flowing through various channels
Table 6 Results of recovery test /% considering wall-slip[ J]. Ceramics International, 2018,
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