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Second-Order Pyramidal Glide Band in Zinc Crystals
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An experimental study has been carried out to investigate the behavier of glide dislocati-
ons on {1212}¢1213), second-order pyramidal system, in 99.999% pure zinc single crystals.
Changes in the morphology of the second-order pyramidal glide bands induced by the compres-
sive stress pulse in direction [1210] at room temperature were observed on (1010) surface
by means of etch pit technique. The results obtained were as follows. The growth rate of
glide bands decreases with longitudinal or lateral growth of these bands. The dislocation
densities in glide bands increase during the growth of bands, but at the close of the growth
these densities remain nearly constant. Some considerations are proposed for the resistance to

motion of individual dislocations in glide bands.
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Fig. 1 Crystallographic orientation of test specimens.
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Table | . Size and dislocation densities of specimens before testing
s : Specimen size Initial dislocation etch| Subboundary length
pecimen ‘ 3 i )

before testing (mm”)| pits density observed observed on (1070)

on (1070). ( 1/cm?) ( cm/cm?)

. . 4

F-1|79x88x57 72 x 10 [.O x 10
4

F-2 | 78x89x49 90 x 10 .4 x 10
. 4

G-3 |86x90x59 26 x |0 1.6 x |0
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Fig. 2 Apparatus for applying stress pulse.
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Fig. 3 Chart of load versus time recorded by X-Y
recorder.
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Fig. 4 Glide bands formed on the (1010) surface in specimen F-1,

increasing compressive stress pulse along [1210]. The compression axis is horizontal. (a)

The specimen was photographed after

r=102g/mm?,

t=0.04sec. (b) r=116g/mm? ¢=0.03sec. (c)r=129g/mm?, #=0.03sec. (d) r=146g/mm? ¢=0, Odsec. (e)
7=169g/mm?, =0, 04sec. (f) r=180g/mm?, =0, 04sec.
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Fig. 5 Longitudinal growth rate of glide bands with

increasing stress pulse for the twelve bands in
fig. 4.

(b)

Fig. 6 Glide bands formed on the (1010) surface in specimen F-2, The specimen was photographed after
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increasing compressive stress pulse along [1210]. The compression axis is horizontal. (a) r=140g/mm?
t=0, 1lsec. (b) r=157g/mm?, ¢=0,04sec. (c) r=168g/mm?, ¢=0,23sec. (d) r=182g/mm? ¢=0,07sec. (€)

r=200g/mm?2, t=0,04 sec.
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Fig. 7 Lateral growth of glide bands with increasing
stress pulse for the two bands in fig. 6,
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Fig. 8 Etch pit desity in glide bands versus compres-
sive stress along the [1210] axis. During the
growth of a glide band, the dislocation dersity
increases within the band. The dislocation density
remains nearly constant within the glide band at
the close of the growth,

VNI, XY RELIEHETRERSFT LAV FLDY
AV FHOBRMBEIMEL,
ZhOOBRERMD, AV FORERDOEILIZ AV
P DME %« DERLOEEI O IER EHRL, BRRFOV
FPRIZE\TIE, {8~ OB S E Y G EEEANT
bhTwbd0rBbhs,

3.4 ZXEITRYEMEE

REt G-3 X Table 1 wiRLAX 5K, 47 vV
FY)—DBELEVRHTH T, TXNDAVIFORIF
HOBEIY, 7Yy Ao BEENRLIE
LIERSAED, M bhicibhesit+50Thv 4
THIHI, FCHELT VY FrREELE, $HD
TR AV FRDOWT=y FE¥y FFIOMBRRD, =
BERXETR DB X 5 BB OFREE OB Y JIE
L7z, v=143g/mm? DIEH A 2% 0.33 $EMz =
LERELL BEOCTRY v VO ISERTICOWT,
EHRRIX 5. 1~14.2p OFECH 7, FIHER 9.64
TH B, $\T r=169g/mm? DL A% 0. 04
Bz ich, BHEOAY FiXZO@aRIkKRL, FioH
LWwAV FSRELLER, ThHLOEED 10EMY &
S TCHIELAERRIL 7.6~11L Tp@Ed b, Fi5
fEL 9.2¢ THotc, 9.2~9, 64 OEMEE CHET ST



226 Bulletin of Nagoya Institute of Technology Vol. 28 (1976)

RO ELY, BRSO 2AKOEBMAECH AT HCHE
TRIETNE, ©,=Gb/8x (l—v)h® DX LEETS & 6lg
/mm? BE LD, ZORT G I ITEER, b 12553
BEMDA—H =AY PADKRE X, kTR
bR, v 3BTV v EHTHED, 143~159g/mm? DIEHH
DRTHofeZ Lid, BMEOZOBOBEIERNIOR
ﬁk,k&@@ﬁkﬁ?%ﬁ&bk%bﬁﬁﬁﬁﬁ&?
5T EETHIED,

4. ﬁ E A

SE T Zn B G (11200 FEITELEIE S 2k i
2T, EHOECRTS 2 KETTRY 3V FOREY,
Ty FEy PEZL > THRHEL, TOBRKOEED
BoMhicitote, ()TN0 3V FEBOBEI® X2, -1
v FORR EICEAT D, Q)TN v FOBEHEN
DKL, v ¥ OEORINE FHE TS, QRER
PH DY FADENERIIEINT 5, BHR¥FEILL
o3V FROEMERIZMEML R, @) v PR
LEMNOBMBETXYEREADHEL v VRIS
BEIEINE, SEOALMEILRIEHE D 2D hE
- ,

AEOERERL, 2 KERETN D BELOEHTR
T, ThEFOEBIC L bl TERT 2EHMI2E

RT3 %RBL 5, 2 KT D EBAIIRE
TROZ I S TETLBEMRBEFOHEL, Thhbk
THEM A — 7 L OREIER DD, EBERED M
kbl THIMTAENNDEZTHLES Blish &
@%zm,~0®T%kﬁ%%ﬁﬁ?b%01§6k#
zbhb,
@%lvgﬁoﬁﬁkﬂ%ﬁTéot,Kﬁﬁﬁh?
ﬁwﬁk%<¢$T6

X ®

1) R.L. Bell and R.W. Cahn: - Proc: Roy Soc. (London)
A239 (1957), 494,

Z)_ P. B. Price: Electron Microscopy and Strength of
Crysials Interscience Pub., Néw York, (1963), 41.
3) R.C. Blish I and T. Vreeland Jr.: J. Appl. Phys.,
40 (1969), 884, ’

4) R. C. Brandt, K. H. Adams and T. Vreeland, Jr.:
J. Appl. Phys., 34 (1963), 587. )

5) @HH, %, B NE D ERSRYAE 390197
5), 351. ;

6) H. G. Vanburen: Imperfectwns in Crystals, North-
Holland Pub., Amsterdam, (1961) 168, :



