IR RS ARKT ‘ﬁﬁﬂ@%/

DOI: 10.11973/wsjc201608003

EFER4S 59 HH) 18CrNiMo7-6 #1 #}
B SEHLIRITEEAE

(1.AFMEMRAKRFE A5 R, &% 210016;
2.EFRILEKRY WA IREEHAFFR, &% 211816)

O E. EHERMA 18CINIMoT-6 m LB & %5 A 4k @ A T & @ A A HGEF
Filid BT A BEN RER LSRR SR A KA S, B —F KL T Barkhausen & B
8 R m 77 ik, i8 i3 42 B Barkhausen %k 545 5 69 S ANAFARAL G 2 L AT £ RS 04T, A B
8 £ R 5 4 18CrNiMo7-6 At A @ & & & 1 b KAk R AR KRS . ALK R ERESF
Ao, ERESBBATRN I E, 2 R R R kA — A T AT E 5 S A Ak M 8GR AR A )

53 4E 7 ik,
KER: B8 E R A AMEN L R-4E; 50 A AR E R
hE S EE . THS78;TG115.28 XHIRERG: A XEHS:1000-6656(2016)08-0012-05

Nondestructive Evaluation Method of Carburized 18CrNiMo7-6 Parameters Based on

Principal Component Analysis

DING Song' » WANG Ping' » TIAN Gui-yun'
(1.School of Automation Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;

2.College of Electrical Engineering and Control Science, Nanjing Tech University, Nanjing 211816, China)

Abstract: The material of heavy-load gear,18CrNiMo7-6, was carburized after manufacture. Gears could not be
tested exhaustively because the physicochemical parameters of surface and sub-surface material were measured by
destructive methods. This paper presented a nondestructive method based on Barkhausen effect. The common six
features of MBN (Magnetic Barkhausen Noise) signal were extracted for PCA (Principal Component Analysis). The
principal components from dimension reduction process were used to evaluate the martensite, residual austenite and
case depth in the surface and sub-surface of carburized 18CrNiMo7-6. By evaluating some products from gear
faculty, this nondestructive testing and evaluation method was proven effective for gear exhaustive test.

Key words: Carburization; Barkhausen effect; Nondestructive testing & evaluation; Principal component

analysis; Case depth
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K5 Ttk R FRRBKMAE N FR A B/ HRE B AL 2 IR/ mm P P,
1203R0099 1 2 2 1 58.01 1.962 1 369.9 1136.1
1202R0085 1 2 2 2 57.31 2.823 2 498.2 1 905.6
1203R0118 2 2 2 2 57.31 2.910 2 703.0 2 004.1
1112R0072 1 2 2 2 58.01 2.977 1 859.9 1471.4
1202R0172 1 2 2 1 57.48 3.215 3272.2 2 242.6
1112R0129 1 2 2 2 58.20 3.273 2 837.8 2 175.0
1204R0110 1 2 2 2 58.40 3.336 2 642.3 1 897.9
1202R0091 3 2 2 2 58.89 3.560 2 433.6 1 896.2
1201R0051 1 2 2 2 57.31 3.936 3 055.7 2 289.1
1202R0054 1 2 2 1 58.71 4.250 2 940.2 2 075.4
1205R0001 1 2 2 2 57.00 4.635 3 119.7 2 269.3
1210R0103 1 3 3 2 59.56 3.455 5 094.4 3 634.5
1109R0051 1 4 4 2 57.20 3.074 5462.1 3 922.6
1203R0191 4 3 3 2 57.30 3.292 5 406.0 3 829.6
1204R0098 4 5 5 2 58.20 3.242 5 043.1 3 661.5
1206R0108 1 1 1 2 59.22 3.313 5 178.4 3 719.7
1201R0063 2 3 3 1 58.90 3.386 5 413.7 3 858.1
1210R0044 1 3 3 2 59.06 3.593 5 169.4 3721.2
1210R0029 1 3 3 2 58.36 3.591 5 186.4 3 648.8
1202R0134 3 3 3 2 57.30 3.420 5 437.6 3 877.0
1204R0125 1 3 3 1 58.20 3.477 5 289.2 3 756.4
1204R0110 1 2 2 2 58.40 3.336 5441.5 3 887.5
1203R0004 1 4 4 1 57.00 3.372 5 328.8 3 746.4
1203R0027 1 3 3 2 56.50 3.313 5 608.2 3 949.7
1203R0142 1 2 3 2 56.50 3.087 5 460.6 3 889.3
1202R0112 1 2 2 2 57.32 1.522 1 894.3 1 433.6
1109R0009 1 2 2 2 58.01 2.673 3 311.4 2 349.6
1109R0240 1 2 2 2 56.62 2.862 3 444.6 2 395.7
1107R0077 1 2 2 1 58.19 4.322 3 428.0 2 590.1
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