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The strain rate dependence of the flow stress was measured from zinc single crystals oriented for basal
glide and tested in compression over the temperature range 77 to 298 K, and the results used to deduce the
parameters of the thermally activated flow. The Cottrell-Stokes law obeyed the strain rate changes at the
begining of deformation, but at a later stage the behavior became more complex. The easy glide at the early
stage of deformation can be explained in terms of a forest cutting mechanism. The complex structure in any
part of a specimen is formed when the operation of forest dislocations is inhomogeneous, leading to the
transition from the easy glide stage to the hardening stage.

1. # X

EEBIVEORAPWEEL DL, £ Zn BEHD
Efic X 3 ERTXY BRI EREBMADL
<1120> (000D T~ b RErfr &, BHELE L TERT
% <1123) {1122} 3~ H RERLD, BERIET X T 5%
BronTi#is L, £ LT, EEEAOBMEERITT
X, BHRERRL & ORE IR AR KET IR
EThsbz s, BRRENZERBGELZEHERED
EHALIE X > T2 BCETHIEN w &, EEBAHD
EHEMEEROKRE TS RBEHEEEY Y B2 5 CET
BN ek OMOW TR IS LR LI, BEROHT
EdhitoT md webIticml, —BEEMLIZ
r=7+7 DR LB LEAELLTH A, TORA
& s BEERIEREEY s X CEEEEEY O LR OBBRIC
O\Tit, hep BigEROBEME I L, LichiaT
BlLogow b+ BRI LI hTviay,
BHEEHOBES s & B|BRT 16 & DL 75/ e DEH
EFEHBEC B NT—ETHEME 5, BH Cottrell
-Stokes D #ERI? (C.S. =R HBEHIULDHE S 2%HE
RNBZLIE»T, TMEEHOMROBERLMS Z LA
T ¥, BUSERHOEYLFRLE LD, TOERAE

D—2E LT, ENPEEE Y BREIRTUCHELY
HET 5 EEEREELD S, hep WEREGKOEMILT
DEEEREN BT 5%, Mg, Cd, Zn BT 5
L ONESHBE IR TV B, Mg io\u T, Basinski®
Biz, RANIGSH 0~20MPa, {REF1.45~248K D
TRE LT, BEGKLUTFeRT<coihgERtC
S.ERIMR P IIoZ &, ThEoBE TR, EBEHHR
] EBIGHER TR VI, FREHER TR I
vz &R RHL, C.S.ERMOR D IOER OO
FRTRERIROBEYHEMIENCESTHEOL
IR LT\ %, Sharp? & REERIGHERE T, LA
EEBEXTT~373K D & & A TRER TV, 200KHTT
2 C.S. BRIBE VII>Z &, FhIEORECRER
NBFCOZEOIPZ EXREL, ThIBEHOET
bt CTEEYDBENELT Hicd LBRL T
%, X b1z, Conrad® b1z k 5 & AMESH 0~1.6MPa,
BEE4.2~420KcoflEc, C. S, HERRBRIMIL T\
Vo AU Mg BiERIZOWTORBRERTH BT — &
RELELTH B, Cd BREFRKROVLTRTTKTC.S. &
BT 5 E\v5 DaviPo#E»nDH, 7,
Wielke” o Zn B GBI+ 284& <2, EE4.2~373
KoFRToBET CS. AN Y Licisv L&/ L
T35,

*otm = TH (KO * % b2 X HBHE (B



226 Bulletin of Nagoya Institute of Technology Vol. 38 (1986)

ChboHEN S hep BEEROEHIZ X 2FLD
BREYEHERTS L XAANR L BT Eho TRt
BTHb, I, ThoDBELLHEAIhDZ L3,
EIS, EREOHET C. S. BRI T EACH
52&, 21T, REEEEY - SHBEREYOFR D
BRENRECHES MEIRSZETHD, Chil, EF
DEIT LI E N DB ORE, Bk & DPms
BOrBRECHEKRET DI ERRELTW 3,

AFETIE, 99.999% KM 5 SR L Zn BiERN
11205 (0001)FRIZ X 5 Hfli2 AT X » TEME =
hic, BEMORPCEEEYEETAHILILE ST, &
Mishr e x0FE Ar OBERYHID, ZhbDF —
22— LEELGBE V 2k, v AT 0B, V &
BAME v OBFR S, Zn BREKOFEHEH OB/ET
ERIh>EHAEEY S X CEREEEY O EROR
HEHEY, TOFEEBOEEAY L LS LT500ThH
%, BIEE, 77K, 98K, 128K i X U298K DIREETFT
bhi,

2. HEE I URRE &

2.1 B ¥
AFMIEES.999% D Zn FEM HEME RS A — FITA
hERBEF Y HAVT, FH0.2MPa 0 N,# 28
BRFT, BT Y v o~ vBERL D BEEEYRE X
Bz, RREERT.0X10 %0 s}, R EMBE2E
T23X17X300mn* D AR, REH 0001 FHH 25
(1100) FFic =/4rad V-1 HAT, BED 1EOH
E {1120) ETH %, {LETW R X OfLEFEIC L -
THREDHIK, K& 2B S hicisig, E 0.2MPa
D N, # Ah623K, 86.4Ks (24h) BEgiA X4, Bl
ERITELTER I, ROV 14 X1213i1F15X 15X
20111!113'@@’)'/{'_0
BREGNOBESS» b 2 @oRA v oLt 1E
L, EBEESTARMS I OGN BEREEARY
i, BRNBEOBLZI (1120) HETh=y 5ty
MR RIS, RAY (000D Bt - THGAN,
FTAEZBELT (00D HEo=yFvE 5 FBEORT
W, BEETROEM T AERENOBE E L, &
BEDT R MHIDO=» ¢ o MEER, (1120FELECE
BIRLIDOMNT ~ 9 X10%m™?, (000DELTEEIA
7-BEL 2 X10%em 2D BETH - =,

2.2 EBHE

MR, EUETHEE2.5~5.7X107% A v R }
e RIS (B~ 2757 1S-2000) % FH 1T
bhic, 7= FeAOR/MEER 00IMPa ©5 -1,

Load Axis

{00011

t%m&/

>L\<E“

ﬁﬂo{

2

L1120y

Fig. 1 Crystallographic orientation and geometry
of test specimens. The load axis is inclined
at about z/4 radian to the (0001) to (1100)
direction. The directions (2110) and (1210)
are the active glide directions for the basal
glide deformation.
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Fig. 2 Change in resolved shear stress At produced by increasing the strain rate by a factor of
10 plotted against the shear stress 7 corresponding to higher strain rate, (2) at 77 K, (b)
98 K, (c) 128 K, (d) 298 K. The arrows indicate the points where relations of Az versus

7 depart from linearity.
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Fig. 3 Same as Figure 2, at 298K. The forest dis-
locations which hinder basal dislocations
from moving across the glide planes were
induced in this specimen befor testing.
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Fig. 4 Resolved shear stress-shear strain curves for
single crystals of zinc tested over the temper-
ature range 77 to 298K.
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Fig. 5 Log-log plot of activation volume V versus shear strain y.
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Fig. 6 Etch pits densities on (0001) and (1120)
versus compressive stress along the (1120]
axis.

@ etch pits density in glide bands on (0001).
O mean density of etch pits on (0001).
A etch pits density in glide bands on (1120).
A mean density of etch pits on (1120).
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