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Experimental research on metal magnetic memory effect of butt welded
steel plate under bending load

SU Sanging , SUN Haojiang , WANG Wei, YI Shuchun
( School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China)

Abstract:In order to evaluate the damage degree of butt welded steel plate under bending load through metal
magnetic memory (MMM), the three-point flexural test of Q345b specimen with defect and without defect were
conducted respectively. Characteristic signals were received by comparing the normal signal and gradient curve of
two group specimens in its initial stage, elastic stage and plastic stage. Experimental result reveal that in initial
stage, abnormal position with peak amplitude of gradient curve can qualitatively determine initial defect position.
But there are no significant signal of normal component curve, which can't help judge the initial defect position
accurately. In the elastic stage, the magnetic curve of defective specimen generate mutation, that is peak-valley
phenomenon. As to specimen without defect, there are no significant mutation of the magnetic curve. The magnetic
normal component decreased with the increase of loading. In the plastic stage, the peak-valley phenomenon is
reversed with respect to elastic stage, which can help predict the whether the speciment enter the plastic stage. As

to the specimen without defect, the reversal of peak-valley phenomenon occurred when the specimen is close to failure.
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Fig. 4 The normal signal curve in initial stage
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Fig. 5 The gradient curve of normal signal in initial stage
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Fig. 6 The normal signal curve in elastic stage
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Fig.7 The normal signal curve in plastic stage
LRt 2 s AR I R R O B A R A e
MG aE XIS N &% EBE RS, HR2#EREF
AR B 548 B 24 2% 7 A AN 14 57 B8 P AR T RITRH 8 1) R
PAE LR VA T OF -~ 18 7 VA= W A VAP 0 LR R VAR
SR NI B AR G, WA — & 1 BEAL
P, 5500 B B A A S Y B b e A A A

255 v B O 4 A A

AR 5 R S AN BB A &
fE, HEFAA R H AR . wiak B, X TR
B, FARE S I A i L R 4G B 0 77
TES B sRPERY B, WS T REs R, B
RS RV GRS AP i N Sl =i i R A A = R X
W BG4 B4 45 4 55 % 1) 1 5 B 52 7 7 R /I8 il 2 1k
KF BPERBL, Bk EE AL R N Ty B AR 45 i
BRHUE, S B Ab &% 2L ZUNE 1R T B
FEAE R, LI o ik I I A7 28 O T — A e
R R N R LA, g 2 R B R A K AR
PIBEEARTE , W0 AE A PR T AL R T i g
BEELATETFLAL R, ar 280309 0l e s Ak 9 4 A2 38
I, PR R RIGE AL TR A SRR HE,
e Ak B0 i 52 T AR 5] B2 T3 B b g p, A SRR
AR ] A T8 LA 1o AR [ 5 1) 0, DL B PR 3% AR
S BB E B B wh oz 2 B 38 Kk, Al ik B 32 B

3 #Hig

(1) BEICALAT 5 15 10 3 5 i 272 P AP B0 T 18
TEREHALL, 18 A T 42 45 200 43 ke s O ke = v i 14
B R A, P S e R A —
), T I g A i 2 By B B R A
14 Wi A 7 B8 W LA A 10 S D 22 400 s e 4 107 2

(2) SPER Bz, A BB B g C A2 Hh 2875 B
R Ak 7= WA Y ) S A8 i 10 LA 5 B B -0 485 6
e P A R T i S 1) S B R A AZ AR T, BE A AT
OO, AR A B R ik 18 o) B R BLA
BN B

(3) A ik P 1A B Sk F 2 S AR g e A2 A5 5 BRI
e W -0l 45 M R e R AE IR AR AR 1% 7 1 B N B B
Br . TekBE R PR A R I i e R BL TR
UG, BB RN RERGICCES .

S EZ L #kE  References

(1] BOZE, FEURE, &0, % . SRR [ M. i JRIE:.
W IR ol K& A, 2005:21-30.
BAO Ailian, ZHUANG Minghui, YI Dongsong, et
al. Welding inspection[ M]. Harbin: Harbin Institute
of Technology Press, 2005; 21-30.

(2] ERLBERE 0,5 . M0 0 R A R 00
AR IR 5[] TR @B R K F¥ % (8
RBFRR) ,2014,46(4) :497-501,



776 moR @ W OB B ok RAEARREFER 9549
WANG Wei, FAN Hao, SU Sanging, et al. Experi- (1): 100-104 .
mental detection on implicit damage of butt weld of [8] =ik i, Filtak, % . Huhwy e g il 550
steel structure by magnetic memory testing[J]. Xi'an HIM]. Ab 5T = 7 Tolk Ak, 2005 :21-30.
Univ. of Arch. & Tech. (Natural Science Edition), XU Zhangsui, XU Ying, WANG, Jianbin, et al. The
2014, 46(4): 497-501. principle and application of crack leakage magnetic

3] DUBOV A A, DEMIN E A, MILYAEV A L. The ex- quantitative testf M]. Beijing: National Defence Indus-
perience of gas pipeline stressstrain state control with try Press, 2005, 21-30.
usage of the metal magnetic memory method as com- [9] AEHM B EE . SEREEICIC 48 8805
pared with conventional methods and stress control (Cl//EEsEAmERENFERES. LiF . 2B
means[J]. Welding in the World, 2002, 46 (9): &4, 2010 :473-481.

29-33. REN Jilin, LUO Shengcai. Two-dimensional quantifi-

[4] DOUBOV A A. Express method of quality control of a ca-tion testing of metal magnetic memory [ C]//The
spot resistance welding with usage of metal magnetic National Ninth Annual Conference Proceedings of Non-
memory [ J]. Welding in the World, 2002, 46 (6): destructive Testing. Shanghai; National Society for
317-312. Nondestructive Testing, 2010:473-481.

(5] BRI, 24, "EW.% . T EHICILEN [10] DONG L H, XU BS, DONG S Y et al. Stress depen-
BRIk T]. P EVLR T/, 2007, 18 dence of the spontaneous stray field signals of ferro-
(12): 1475-1478. magnetic steel[J]. NDT&E International, 2009, 42
DI Xinjie, LI Wushen, YAN Chunyan, et al. Inspec- 323-327.
tion method of welding cracks based on metal magnetic [11] BRI, Jan . WA [ M. db 5T, b B #5 Tol iR
memory[J]. China Mechanical Engineering, 2007, 18 #t,2007:224-230.

(12): 1475-1478, CHEN Shaofan, GU Qiang. Steel structure[ M] . Bei-

(6] BEET, 24, W, % . &Euic Ik m e jing: China Architecture & Building Press, 2007 224~
oyt ) At A R (], RS, 2006, 27 (8): 230.
9-11. [12] 4B BN . SR IC e B AR [M]. Jb 5t
LIANG Zhifang, LI Wushen, WANG Yingna, et al. [l B 07 W g, 2007,
Available time and dubious zone size of welding crack REN Jilin, LIN Junming. Metal magnetic memory tes-
by metal magnetic memory method[]J]. Transactions ting technology [ M ]. Beijing: China Electric Power
of the China Welding Institution, 2006, 27 (8): 9-11. Press, 2007, 22-24.

(7] JHEHE, BREESR, B0 5 . B8 TR ARG i [13] MEFE . BEFEIIM]. JE5T. i Aok % i, 2001

TCRAIE B AL B[], R A 5B 2=, 2011,
35(1): 100-104.

XING Haiyan, CHEN Xinyu, HUANG Baofu, et al.
MMM characterization of welded joint and heat trea-
ting evaluation under tension and compression loading

[J]. Journal of Daqing Petroleum Institute, 2011, 35

152-159.
TIAN Minbo. Magnetic materials[ M ].
ghua University Press, 2001:152-159.

Beijing: Tsin-

(R#E L PO



