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Nonbasal Dislocations in Zinc Single Crystals

Nobuo MIKURIYA and Kishio MOCHINAGA

Department of Physics
(Received September 11, 1972)

The measurement of dislocation density on the {1212} <1123>> slip system

had been made in zinc single crystals stressed at room temperature in compres-
sion along the (0001) axis. Etch pit observations on (0001) surface indicate that
the average dislocation density increases linearly with shear strain up to 1.6X
10-¢ cm/cm. The mean free path of {1212} <1123> slip dislocations was deduced
from the relation for etch pit density vs. shear strain, and the value of 8l¢ was

obtained for the dislocations in one specimen and the value of 234z in another

specimen.

Small angle tilt boundaries formed by the dislocations of {1010}

<1120> slip system, were observed in as-grown zinc single crystals.
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Fig. 1 Nonbasal slip planes and directions
in h.c.p. crystals.
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Fig. 2 Resolved shear stress vs. shear
strain in comprssion along (00017,
zinc sinlge crystal at room tem-

perature.

(e) 1.6x10"4cm/cm strain.

(a) no strain. (d) 3.6x1(=¢m/cm strain.

Fig. 3 Typical areas of specimens strained in compression along (00017, (0001)

surface,
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Fig. 4 An example of slip bands formed
on a (1120) surface at compressive

stress along (0001].
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Fig. 5 Etch pit density on (0001) surface

vs. shear strain.
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(a) Etch pits at the dislocations that
make up the three grain boundaries

in zinc single crystal, (0001) surface.
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(b) Dislocation model of Fig. 6 (a). The
three grain boundaries are formed by
the dislocations of {1010} <1120>>,

prismatic slip dislocations.

Fig. 6 Three grain boundaries that meet
along a line (normal to the figure).

i
T

~3
=1

245 (1972)

f1=0+0y (3)
T AHBBAERSL L s i g1, —IRIcE R 0 41
B L EBRIERD - - 27 br kxR b L
o R 2 oIzt 0=b/k 7o 4 BIFRAGE LT R
bAl, ERIEE o TR 0=pb XD, HEEM
B OA 122oWTUERIG R 28— #= 2L 2 | D
X X% becos30® & LCHATHIEL . X = CEE
IV B o1/ 2=potps &7 DB (Fif0 ORI
p2=5.9, pa=4.9 I\ 51T IFMESH

01=12.2,

BlEoE%4.5 Fig, 6 (@) @=20F5L 7V X ais
friz k » CHEEZh, BIgEhaxcy#1y 2O
fir & BRI & O FIZHIET L0 E#EL S, 7Y ZLE
fARERIZ S T Bl ST 5 Z LG ShTw
AH D oS a S IR R ER A X
NicbDThHS 5,

vV # -1

Zn BifEH o (0001] 5 MR CIEME T o A 2,
2RET I o FTRDFOIEROMAEA (0001) @l
Ty F Ly P CHE LT, HANOTA1L6X1074 25
¥ GIRAEEII O A L STERAICENT 5. 2 O
Bt 0720 - 0fiHAclid 20 il 5+ 2 AL 0T
HERTEF—EThA o L amL, B ALiTonT
I3 81y, BB Ao 1T OWTIE 234y 7 B EAME B
BE Lo oG e shiz » # y + OFH
ELWGETNL, 70 XA+ bEfiz k- TR EhD
MEASER L E L EIIE XD,

2 % X W

1) Pz £EmE 10, No. 3 (1564) 91.

2) H. S. Rosenbaum: Acta Met.,9 (1961) 742.

3) P. B. Price: Phil. Mag., 5 (1960) 873.

4) K., H. Adams, R. C. Blish and T. Vreel-
and, Jr: Mater. Sci. Eng., 2 (1967) 201.

5) J. ]. Gilman: Trans, AIME., 206 (1956) 1326.

6) K. H. Adams and T. Vreeland, Jr.:Trans.
AIME., 242 (1968). 132.

7) P. P. Shinha and P. A. Beck: J. appl.
phys., 33 (1962) 625.

8) H. S. Rosenbaum and M. M. Saffeen: J.
appl. phys.. 32 (1961) 1866.

9) N. Mikuriya and M. Ohkohchi: Japan J.
appl. phys.. 6 (1967) 1141.

10) H. J. Levinstein and W. H. Robinson: The

Relation between the Structure and



78 Bulletin of Nagoya Institute of Technology Vol. 24 (1972)

Mechanical properties of Metals, Her phys., 30 (1959) 129.

Majesty’s Stationary Office (1963) 179. 13) N. Mikuriya and U. Sugiki: to be publi-
11) F. W. Young, Jr.: J. appl. phys., 33 (1962) shed.

963. 14) Bz EKN, =8B wiidk (B7E), BARLE

12) W. G. Johnstone and J.J. Gilman: J. appl. FOkE, A, (1971).



