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DEFORMATION BANDS FORMED IN CYCLICALLY
DEFORMED COPPER SINGLE CRYSTALS

LI Xiaowu** WANG Zhongguang LI Shouxin
(Institute of Metal Research, The Chinese Academy of Sciences, Shenyang 110015)

ABSTRACT The characteristics and corresponding dislocation structures of the deformation bands
(DBs), formed in cyclically deformed copper single crystals, were summarized systematically. The
formation mechanism of DBs was also explored synthetically. It was shown that the appearance of
DBs seems to be a general phenomenon in differently oriented crystals during cyclic deformation. The
deformation band denoted DBI develops roughly along the primary slip plane (111), and the habit plane’
of DBII is close to the conventional kink band {101}. Their habit planes are strictly perpendicular to
each other. An analysis based on the crystallographic deformation geometry showed that the local
irreversible rotation of crystal which exists during symmetrical push—pull loading may be responsible
for the formation of DBI and DBII. In addition, a favorable macroscopic state of stress might also be
responsible for the occurrence of other types of DBs. Electron channeling contract in scanning electron
microscopy (SEM-ECC) observation showed that the DBs, formed in cyclically deformed copper single
crystals with various orientations, might correspond to quite different dislocation structures, such as
persistent slip bands (PSBs) ladders structure, labyrinth structure and so on.
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2.1 BEHFFENAERART

SRR TG R REHWER I, EREAPERE T B R MKEAH DBI M DBI(E
1), 7E [011] G PE &I 5 — B AH DBIIL F 1 74, BrA &ks DBI g1 ~J m#f L
FEBEBE (111), T DBII {4 W4 B F (To1) A (110). DBI il DBIT 5 k2 [FIH
AT BHAART T, BITALE 45° WHITE L, HRESZEHIERRE.

A5 # DBIL: DBI 44 #0177 T 2985 R4 PSBs £/&.  Vorren 1 Ryum™*) 7E45
R R R R AR B TR A, (AR R B SR, B S A
wWHEESREBOKBEER. EEEFHRRERSEIN, 4 DBUBMKH, REH N
EARFIREHE ZKTFS, 8 DBI &4 B AT R 5 KRB I T 3h3F 3R S E AR

#7454 DBIL B # DBIL IfE 5 ERBEN—EAEN TR, RITEELELN
FHTE {101} HATHEH R LM THITH (kink bands), W& 2 FrR. 7E [135] FBHBMEH
8 B ARG ERIE A AR AR Y DBIT 278 A R 1 B B A LT PRI

A5 Hy DBIIL %484 R B K E] vp1 >5.0x107° B, [011] S W RBHL 1A R i A R thi R
T A% DBIIL I E W (001). T (001) 5 hn#ks [011] ELFRL 45°, 4T 45° BRI
TE L, A R BV RS T AR B (001) AL AU EEHE 6.

2.2 DBI 1 DBII BEALHIERGHE/LAFES T

B, BRI 0718 FERF A R R B S IRT, R SEM i858 +f BEHOR AR T8 53
Yers o B AEIE & BUEWUR A TR B R B R T K2 6° M RREIEH, (EXAFTE
GRS eSS TS P A R AR W R AR RE . A SO AT AR JUAAT 22 Y 3 BEXT X Bl P 4 21
SRS EWRERE, HTRIFHEE AR DBI A DBII AR HLH. -

B DS SR S R AT, SRS R BT IR, ERAERAAET, Ak
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Fig.1 Surface features of deformation bands v R A A DBIL
DBI and DBII formed in cyclically de- Fig.2 Deformation band DBII having obvi-
formed [I112] copper single crystal at ous kinking characteristics formed in
plastic shear strain amplitude vp of [135] copper single crystal cyclically de-
3.3x1073 formed at yp1 = 6.0x1073

® 1 JEAH (DBs) Sngh & H LA RE 8 JLITR R

Table 1 Geometrical relationship among DBs, loading axis and some special planes

Angles between

Loading Habit plane of DBI & DBII & DBIII & DBI DBII DBII DBI
axis DBs loading  loading loading & & & &
axis axis axis (111) (101) (110) DBI

DBI(0.49 0.67 0.56)

[011]  DBII(—0.63 —0.18 0.76) 60° 24° 45° 7° 11° — 90°
DBIII(001)
DBI(0.54 0.64 0.56)

[034] DBII(—0.59 —0.21 0.78) 56° 30° — 4° 14° — 89°
DBI(0.70 0.57 0.44)

[255]  DBII(—0.65 —0.76 0.00) 30° 44° — 9° — 4° 89°
DBI(0.65 0.57 0.50)

[233]  DBII(—0.44 —0.25 0.86) 24° 35° — 7° 23° — 90°
DBI(0.65 0.51 0.57)

[112]  DBII(—0.64 —0.07 0.77) 24° 59° — 3° 4° — 89°

DBI(0.59 0.60 0.54)
[ 223 DBII(—0.64 —0.02 0.77) 23° 59° — 3° 4° — 88°
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Fig.3 Stereographic plot of irreversible rota-
tion of crystal axial orientation under

push—pull symetrical cyclic loading

B 4 [135] FBGBEKE 7p=6.0x10"3 FTHH
HITE A H) SEM-ECC 5 45H1%
Fig.4 SEM-ECC images of dislocation struc-

ture in deformation bands in [135]

copper single crystal cycled at v, =
6.0x1073
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