38 % 4R Acta Phys. Sin.

Vol. 63, No. 6 (2014) 066201

HFHYIHR T 52 RmE &P Portevin-Le
Chatelier FHIEERTHITH"

B

EEn

BT KEFT

(FEBEABAR RPN R, HEBEBA R 27 Mt E e s, SE 230027)

(2013 4£9 A 15 HIH; 2013 4£ 12 A 9 HIKEME R )
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PACS: 62.20.F-, 42.25.Hz, 81.70.Fy
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Y10 = A1 exp(ipio), (1a)
oo = Az exp(ipao), (1b)

o Ay 1 Ag 53 BN AME B SEHRTE, 10 A oo H9

AR FIRIGEALAR. WA R AT S, MG E IR
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(2a)
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Y = Ay exp(ipio + ¢1),
= Agexp(ipao + ¢2),

oot oy il oo HASTE A1 R IGLARAS L, MIASTE T 5
F 3R 2 T 2

AL = |10 + ¥a0]® — [¥1 + ¥a |

. P1— P2
Sin <2 )

% sin P1— P2 I ©10 — ¥20
2 2

= 4A1A2| SID(AQO/Q)
X sin(Ag/2 4+ Apg/2)|,

=444,

(3)

Hrsin(Ap/2 + Apo/2) & H B0 Apo /2, 1E5
() b 2RI 9 TR B B R, sin(Ag/2) WIERIR T 48
T SRR AT A X s 22 KR Fir DAAR Uk
& P 2R SRR RRL A2 (FLrh n 2R SR

p1— w2 =2nm (n=0,+1,42---).
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0.15, Fe 0.7, Zn 0.25, Ti 0.15, Cu 0.1—0.4, Cr
0.04—0.35, Al A, F7 il 1 #r B B R SF A
55 mm x 20 mm x 3 mm. PAHSEEET, B SR
WA AT E AL IR KA B BRI N e iR
E500 °CRIE 3 h, REF AR EIR. SLIRAE=E
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[0 BT Bt 3, B9V & i B N 15.4, 5.4 1
2.2 mm, BJY177 [n) 5 A0 77w AH [ 5 O 3
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%5 b Mg EUR AR, IR 45 210 5 SR gL i
TR, a5 AR 1 /15 s AR 7= A2 28 T A B8 A
i

4 EheER
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K2 (a), (b), (c) At TR BB VIR 4R K,
B bR i B P SR B LR I B BE S B O S D) . 52
TR, E2(d), (e), (f) A T =FB7Y)& T EHZAH
I 5 KA 1 26 SCEL, b R] DA b 0 %2 B PLC
M. = FETYIE T PLC 5 Hr i 5 29 60° 5k
i, BEA /7 J7 A “\” J71m, HBEEE S N 21.7,
11.6 F18.4 mm, W& T bl BT U) & j /N k. H
Hh, fERBIP)E N, PLC 7 4% 80 Hh 1 41 2% UM R,
W 2 (d) Fros, SIS 5 9 I b7 2k aC T
B N7 SR BURER .

(c) (d) (e) (f)
B2 (), (b), () RHEHIIR G, 908 AP
RS (d), (e), (f) =MBIYIE T PLC i 4808
BT RN AN (), (d) 15.4 mm; (b), (e) 5.4 mm;
(), (f) 2.2 mm

BAR, WUIREIFA S A, S Ses
FAF MRS, PLCHHRFAE B2 R, #7387 Y
RO T30 D SR 2 A AL R (S 25 B By

THE), Fifeds Rt 8 2 MRS A f% 2. R4
PLC 7 (RT3 AR 23 A7 11 {835 18 T 6 A% 72 PLC
SR IR AT I, EAT AR 0, W 3 FTs, SR4k
REZSFEZ P PLCH NI A5, &R
PG PLC N W B THAL RS, 4 BUR WL 5% i 2%
M EE 22, Pt A, PLC 7 S BRats 58 B WL 42 71 B
BV E. M EY)E R T SLbRA 5 (K3 (b)),
TEARYR G G P 15 B S0 (K2 (d)), SR %
U8 PRI S SE bRy 58, 4 240 R 0 AR K
fE PLC 7 b7 XA T X 3 ] e 25 T A 7% 22
XFE, MBI & T TS PLC 17 Sk Fr 98 2 a2
—H, £16.2 mm.

A% 54 J

b
®) EH l

LT TE
B3 MEEar v bR s KBTI EZ MR () 89
YIs /N T bR 5E; (b) BIVIE KT 5Lbri 38

4.2 BENAB

E=-URYI By N RS T 0 B = < B A I T <X
2 srRFZPLC 5 W 5 4 X 38 2 7] 25 TH A7
BEN A mTwstE iR To, Fik
B SR PLC A N S T RS B 40 A, A
Bl 4 (a) (Bl 2 (d) B9 R EBBOKR) H 0 75 & 80nl & 2,
Z 2 4 S0 W 45 L S BURN — Sk IS 2k SUA . $REL
PLC #1002 (Bl 4 (a) W IR 28) 1K o A, &8
VEVE G H I 4 (b) ORI 4 R OR. JEDE S, (3) K
HAR R BEATL BT F) = A0 sin( A /2 + Ao /2) i
B, ATARE):

AT = 4A; As|sin(Ap/2)| + Iy, (7)
Horb Io NBEHLEOR P30 0. B aT F R B3R
RN

G = a|sin(nm)| + go, (8)
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Horb G ONUEW G KA go N AMX I (0 95 40)
EMZNE WE 4 (a) HE A RN, o N
R W AMX IR SR ECH 0, B 1AL A O;
PIANEAE py i po ISR BLER N 0.5, B TRIALAS
133 nm (A\/4). PN DALMY X, 5% S EUR i
B0 < n < 0.5; PN A 1) IX I8, 2S00 H0 N
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W (5) AT AR SU R AT H O PLC i N S
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PLC 78 & JE I A, JR PLC i k. A

211.6 s.
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PLC W EAE, JIP1E5 2.2 mm
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B, BANEIEL N 1.1 s. R, B PLC A JE
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Digital shearography investigation on the out-plane
deformation of the Portevin-Le Chatelier bands”

Gao Yue Fu Shi-Hua Cai Yu-Long Cheng Teng! Zhang Qing-Chuan'

(CAS Key Laboratory of Mechanical Behavior and Design of Materials, Department of Modern Mechanics, University of Science

and Technology of China, Hefei 230027, China)

( Received 15 September 2013; revised manuscript received 9 December 2013 )

Abstract
Digital shearography is proposed to study the out-plane deformation of the Portevin-Le Chatelier (PLC) band
during tensile tests in an Al alloy. The geometrical shape and propagation of the PLC bands are visualized in real time
through fringe pattern in subtracted images. In 1/15 s, the maximum out-plane displacement is 245 nm within the PLC
band. The displacement distribution is asymmetric while in fringe pattern, the white fringe is narrower in the front of
the PLC band than in the rear. In addition, the evolution processes of position shifting and inclination transition of the

PLC bands are presented in detail.

Keywords: Portevin-Le Chatelier effect, digital shearography, out-plane deformation
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