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Fig.1 Smelting process diagram of praseodymium neodymium alloy
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Fig.2 Praseodymium neodymium alloy section
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Fig.3 Acoustic signal acquisition device
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Fig.4 Acoustic characteristic diagram
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praseodymium neodymium alloy
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Fig.6 Response curve of damped free

vibration system
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Table 1 Impurity content in praseodymium neodymium alloys of different quality
‘ e ik ey Perr ik T i makt PR
FEGTS  BEAER _ :
(C)/% (S)/% (Fe)/% (AD)/% (Si)/% (1i)/% ke
0.024 259 = 0. 000 762 = 0. 000 239 + 0.000 181 = 0.000 163 = 0.000 161 =
1 A b 7.3~8.1
0. 000 168 0.000 011 0. 000 016 0. 000 002 0. 000 009 0. 000 006
0.033 502 + 0.000 958 + 0. 000 280 + 0.000 169 = 0.000 133 + 0.000 132 +
2 B 8.1~8.5
0. 000 106 0. 000 009 0. 000 013 0. 000 001 0. 000 004 0. 000 008
0. 049 827 + 0.001 194 + 0. 000 163 + 0.000 172 + 0.000 141 + 0. 000 140 +
3 A 8.5~8.9
0. 000 133 0.000 011 0. 000 019 0. 000 001 0. 000 007 0. 000 006
0. 069 583 = 0.001 031 = 0.000 331 = 0.000 122 = 0.000 105 = 0.000 102 =
4 A 7.3~8.1
0. 000 152 0. 000 020 0. 000 009 0. 000 001 0. 000 007 0. 000 009
0.053939 = 0. 000 692 + 0.000 219 = 0.000 166 = 0.000 152 + 0.000 149 =
5 AEHET b 8.1~8.5
0. 000 194 0. 000 015 0. 000 011 0. 000 002 0. 000 008 0. 000 009
0.073951 = 0.001 107 0. 000 340 + 0.000 243 + 0. 000 195 + 0.000 186 +
6 ANEHE 8.5~8.9
0. 000 109 0.000 013 0.000 014 0. 000 002 0. 000 009 0. 000 006 8
®2 HFEKPE 1 TR Y i A — R — | DR R
Table 2 Factor level FrirzE 90, g0 T FEMLUES T, He 22 HE 9 RIEAC IS
Ko 7 TE K3,
K HE ke HBYm®  JIE/N BB/ em 4.2.1 HiEREHNE A B.C.D BIPAKFFERILK
A B C D %ﬁé‘
1 6.7+0.3 0.002 48 +0. 000 7 23 3 > p
* * A WS EEORAESE 1.2.3 S8, A, Y
2 7.0+0.3 0.002 52 £0. 000 7 25 5 ?ﬁ%igfilﬂ%ﬁ% 456 %iﬁg{ﬁ;{:‘,A% H@?}nﬁig
3 7.3£0.3  0.00352£0.0007 27 7 FBLAESS 7 8 9 Ekuy . A PIZEI 1 AKE RN
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F3 TR
Table 3 Test plan
: WA B 45
A3 s : -
A B C D (HERIR /% )
1 1(6.7 £0.3) 1(0. 002 48 +0.0007) 1(23) 1(3) 95.7
2 1 2(0.002 52 +0.000 7) 2(25) 2(5) 92.6
3 1 3(0.003 52 +0. 000 7) 3(27) 3(7) 93. 1
4 2(7.0x0.3) 1 2 3 96.9
5 2 2 3 1 94.7
6 2 3 1 2 92.2
7 3(7.3£0.3) 1 3 2 95.8
8 3 2 1 3 97.3
9 3 3 2 1 95.5
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NDT method of praseodymium alloy based on acoustic feature analysis

ZHONG Rui', ZENG Bohua', LI Jiahao', CAO Lele
(1. Ganzhou Polytechnic, Ganzhou 341000, China;
2. Jiangxi University of Science and Technology, Ganzhou 341000, China)

Abstract: The current quality inspection process of finished praseodymium and other rare-earth alloy ingots uses

manual drilling method and chemical analysis method, which has defects such as long quality inspection period,

high cost and serious reliance on manual experience. This paper proposes a non-destructive physical inspection
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method based on the technology of acoustic feature analysis, combined with the theory of sensors, signal processing
and classical engineering control. Firstly, the smelting process of praseodymium alloy obtained by molten salt
electrolysis is analyzed to determine that its carbon content index can be used as a classification characteristic of
metal quality, and the acoustic signal can be relied on to determine the metal carbon content. Secondly, the
acoustic signal of praseodymium alloy is collected when it is excited by external pulses, and the inner correlation
model between the carbon content of praseodymium alloy and its acoustic signal characteristics is established by
analyzing the time domain waveform of the acoustic signal. Finally, the results of the orthogonal experiments show
that the time domain characteristics of the acoustic signal can better distinguish the difference between high and low
carbon of praseodymium alloy.

Key words; molten salt electrolysis; quality inspection; acoustic characteristics; carbon content; praseodymium-

neodymium alloy; NDT method
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