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Research on the bending stress characterization technique
of steel beam based on metal magnetic memory

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

Abstract: Metal Magnetic Memory Technology is a new type of non-destructive testing techniques. By the Q235B beam specimens of
four-point flexural testing, the surface magnetic memory signals of the beam was analyzed, with some result obtained therein. The
bending moment diagram and the flange of magnetic memory signal curve shape is similar, both in pure bending segment is equal, and
perform linear distribution approximation at the ends of the bending shear segment. In shear stress mutation, the magnetic gradient
memory signal K value pass zero point, and have the mutation phenomenon from positive to negative value. Magnetic memory signal
of the web of steel beam has a peak value in loading point, and the gradient of magnetic memory signal have a peak to peak value of
Kinax and pass zero point. Magnetic memory signal and stress development showed a similar trend at different deformation stages.

Key words: Building steel structure; metal magnetic memory; bending steel beam; stress concentration.
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Tab.1 Chemical composition of materials

Material/%
C Si Mn P S

Q235B <0.12~0.2 <0.300.3~0.7 <0.045 <0.045
R2 MRNFEMEE

Tab.2 Mechanical properties of materials

Name Yield stress/MPa Tensile stress/MPa Elongation/%
Q235B =235 375-460 =26
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Fig.3 Magnetic memory signal of flange in the initial stage
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Fig.4 Magnetic memory signal of web in the initial stage
3.2 fREE IR HICIZIESEWR

S Ry, REHNRL-1UHEICILES
it 2 40 P& S P s

ST, Tt har L )e , SR R
TCALAE S ¥ MR I BETC I 40 A 58 A — RE LA
PR AR . BRI R, BTS2 hhi
VR CRE s b N B T S A A A R IR )
2 B, HFEAERAL XS () aE
LRI . IXF )T A A AR DY 32
WA, FEAS B XN, RGN B2 i B
TR R AR R —J5 ) b, PR 7= A 34 S AR e
B AR, A RGEE R K
AR 2 AN ST AL . e\ YAMERY B, WD
12455 th 2 5 BrE Ry BERAR DU, HA MR B2 4L
M, EERREHAREAR . ZRBTMHRS
BRTEE R, BIAE S i AR 2, AR AR B
AL S B 5 HALE Y 5 — PR, R
FEIALTE R RGN R ERAE, AT
BICILE 5 R AR .

R W, BRI S S th 2R A AL
A B 5 IR AR R H A T B A T G Bl 6) A 8
SEAAR DU, SAEAEZ BEMISE, 6 M2 Y Bk AUl
BEMA . B, FIHREGICICAE S FERI 4 L



466 PO% G ORBOR %% i (BARYR)

416

AR AR T L T 322 A RS HE AR TR DL, R DA i
AT R P R LR, B 2 2 U AR

—a— 10KN
—e— 20KN
—— 30KN
—v— 40KN
—<4— 50KN
—»— B0KN
010 —e— 70KN
015 —e— 80KN
020 |- —e— 90KN

-0.25 —+— 100KN
-0.30 -

-0.35 |-
-0.40
-0.45 -
-0.50
-0.55 -
-0.60
-0.65
o7ob—r v 0 b0 0 0

0.15
0.10 |-
0.05 |-
0.00
-0.05 | zero zero

Hp()/mT

AAAAAAA

0 10 20 30 40 50 60 70 50 9 100 10 120 130 140 150
Xem
Specimen -1

—a— 10KN
—e— 20KN
—a— 30KN
—v—40KN
—<4— 50KN
—»— 60KN
—o— 70KN
—ea— 80KN
—e— 90KN
IR\~ —*— 100KN
\ —a— 110KN
. 120KN
“\ —eo— 135KN

Hp(y)/mT

0 10 20 0 40 5 60 70 8 0 100 110 120 130
Xlem
Specimen -3

E 5 WREBGANEGHIER FTHHICIZES
Fig.5 Magnetic memory signals of flange of steel beam with
different loading

A

6 WRTHEE
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Fig.11 Gradient curve of web with bending stress
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Fig.12 Magnetic memory signal-strain diagram
for flange of steel beam
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