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Metal magnetic memory identification on steel structure implicit damage
based on support vector machine

SU Sanging ,WEI Luxi ,/WANG Wei ,HE Yang
(School of Civil Engineering, Xi'an Univ. of Arch. & Tech. Xi'an 710055, China)

Abstract; It is difficult for the metal magnetic memory( MMM) technology to test the initial weld damage state and
category in the detection of building steel structure. To solve the problem, the research started from the three point
bending test specimens of building steel structure. By analyzing the regular pattern of the magnetic memory curve
and extracting the four-dimensional magnetic memory parameter, an algorithm of determining weld damage
categories combined with support vector machine (SVM) method is established. Results show that the metal
magnetic memory technology is not only suitable for building steel structure, but also capable of combining with the
advantage of support vector machine in small sample to distinguish the category of weld damage from stress
concentration, implicit damage and visible damage. The research solves the decision problem of steel structure

implicit damage to a certain extent, and provides a method for quantitative study of magnetic memory.
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Fig. 1 Schematic diagram of nuclear function
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Fig. 2 Specimen size of three point bending test(Unit: mm)
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Tab. 1 Defect assessment status of test piece
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Tab. 4 Raw data of samples free of weld damage in three point bending test
FA B km - TR MRA  FEA | 5 EE . [IE 2N P F
> Sk B =) > 3 3 Sk B E=N < .
KB R T Sw/A e RS R R T SeA
1 A 8.67 —0.20 420. 7 0.74 15 A 2.00 2.20 464. 3 0.74
2 A 2. 67 2.20  —105.0 0.75 16 A 10. 67 —0. 30 —17.7 0. 84
3 A 4. 00 3.76 19.0 0.72 17 A —9.00 —0.88 —1139.3 0.63
4 A —5.33 —0.65 —368.7 0. 74 18 A —16.33 —0.65 —203.3 0.71
5 B —20.67 0. 68 —47.3 0.71 19 A 3. 67 —0.20 968. 7 0. 80
6 B —14. 67 0. 44 —56.7 0.82 20 B —12.00 0. 44 622.0 0.76
7 B 4.33 0.32 609.0 0.78 21 B —24.00 2.92 —283.3 0.44
8 A 10. 67 —0.32 0.0 0. 60 22 A —4.67 —1. 36 —727.7 0.72
9 A 0.33 —0.20 —371.7 0.57 23 B 14.33 0. 32 1628.0 0.75
10 A 2.33 —2.90 —643.0 0.59 24 B —33.00 0. 68 —49.3 0. 69
11 A —1.33 —1.82 —954.3 0.76 25 B —8. 67 0.31 —61.3 0. 65
12 A —17.33 —1.68 —297.3 0. 63 26 A 0. 33 3.76 549.0 0.72
13 B —24.33 2.06 —647.3 0.65 27 B —2.33 1. 54 155.7 0.76
14 B —2.33 2.45  —262.7 0.70 28 A —1.33 —0.35 —1175.7 0.76

T BZP A FRM I EHIRE (He(y) < Ko) , BREIRBEBLGIRE (He(y) = Ko) .
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Tab.5 Raw data of welding damage samples in three point bending test
oLt g
FA W kW T WRA A | B Em W MHXR
Fe KR o ﬁgrgﬁ; Su/A % or B EA o *%fg{ﬁ; Su/A % or
K/A +m™* K/A +-m™
1 A —53. 67 0.42 279. 33 0.58 15 A —65.33 —1.92 1 110.00  0.66
2 A —26. 67 1. 49 1478.33 0. 85 16 A 32.00 0. 57 421. 67 0. 65
3 A —15.00 1. 43 2 488.67 0. 86 17 B 63.00 —0.60 2496.67  0.94
4 B 20. 67 0. 65 3 354.00 0. 80 18 B —3.33 —2.66 3010.33 0.51
5 B 35.33 1. 68 2 372.00 0.27 19 A —75. 67 1. 00 456. 00 0.73
6 B 17. 00 0. 54 1 891. 33 0.45 20 B 28.33 0.62 2 273.00  0.64
7 B 33.00 0.27 1 751.00 0.70 21 B —5.00 0.70 1 584.00  0.59
8 A —2.00 —0.24 463. 33 0. 34 22 A 65.67 0. 84 1543.00  0.83
9 A 34. 67 —0.41 1 369. 33 0.71 23 B 35. 67 —0.23 2522.67  0.86
10 A 41. 33 0.32 2 308.00 0. 81 24 B 62. 33 3. 67 2911.67  0.45
11 B 48. 33 0. 25 2773.33 0. 80 25 B —1.00 —1.97 1698.67 0.24
12 B 12. 00 0. 82 1 952.67 0.43 26 A —51. 00 0.99 1 785.00  0.82
13 B 8. 00 —0.02 1 915. 00 0.53 27 B 13. 00 —0.19 1763.67  0.67
14 B 16. 67 —0.32 1 829. 00 0.76 28 A 69. 67 —0. 20 2 055.67  0.93
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# 3 WR T B AR B AR, Xk
L, SRR AL R B i 0 R A AR R A A
AT 15 B, A ) ) A% e B A A [ 0 R0 of
. RMERS R TR R B A AR 1K E) 100 D6 ) U v
R, AN EA 85. 7 %0 i S FE IR A e R
X 28 HAEA L A T 1R A

TR FE B P AR R B 3% 4, T AR HE Bk
FE R PR I A B W36 5. 3% 2 R 3 I T ) 0
BT R UGB BEAT Y.

xhEL b A 3 0 505 TR o 1 R R B, 45 ORI
F 6. F6HPUTLIE N, R AR B N SR
16 S ATUASE B %k A Bk I 324 AR TG e B 3K A R AT 43 28
PRI, A ] £ A% R 500k TR ) v B R 0 52 e A BT
AL B, fEIE SR R LT 2 28 TR i
I 3 456 - T ) A2 R L

F6 RGRHEME

Tab. 6 Accuracy of defect identification %
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