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INTRODUCTION 

Zinc alloys with low contents of Pb and Cd (up to 0.5% each) 
are important in metallurgical practice, for example, as mate
rial for dry-battery cans. 

The plastic deformation of a given technological process 
produces a characteristic texture that: 

I) introduces or changes the orientation dependence of the 
macroscopical properties of the material/1,2/, and 

2) reflects in its intensity and symmetry the main features 
of the deformation process/3,4/. 

The present paper is mainly related with the second of these 
questions. The influence of rolling conditions on the resulting 
texture is studied for the mentioned zinc alloys and pertinent 
technological recommendations are therefore given. 

EXPERIHENTS 

Three commercial samples were delivered 'by the Cuban manu
tacturer YAKA. ~amp1es were two-pnase po1ycrysta1s. 1ne over
whelming majority of the material '-99Z) was built up of zinc 
crystals with Cd atoms in solid solution. The second minorarity 
phase was practically Pb in the form of small crystals dispersed 
in the Zn matrix. These Pb crystallites act as an internal lub-
ricant during the plastic deformation. 

Samples were cold-rolled to a final 70% degree of deforma
tion. In sample I the process was done in three steps, while 
in samples 2 and 3 the reduction was obtained in a sinele pass. 
Furthermore, in all but the first sample a small asymmetry of 
the rolling process was introduced by breaking in I~ the paral
lelism of the driving cylinders. 

The so-deformed samples were subjected to semiquantitative 
X-ray and quantitative neutron texture analyses to determine 
the effect of the introduced pert4rbations. 

Neutron experiments were performed by angle dispersive dif
fraction at the RFR reactor of CINR Rossendorf. Full pole fi
gures (triclinic sample symmetry) were measured for the Bragg 
reflections (0002), (IOJO), and ~lOll). The neutron wave-length 
was 0.14516 nm. The scan of the considered hemisphere was done 
with constant polar and azimuthal steps of 60, The elaboration 
of experimental data was perf~rmed on the PDP 11/70 computer 
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Fig.1. (0002) pole figure 
for sample 1 (neutrons). 
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Fig.3. (0002) pole figure 
for sample 3 (neutrons). 
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Fig.5. (10l0) pole figure 
for sample 2 (neutrons). 
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Fig.2. (0002) pole figure 
for sample 2 (neutrons). 
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Fig.4. (10]0) pole figure 
for sample 1 (neutrons). 
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Fig.6. (10IO) pole figure 
for sample 3 (neutrons). 

of the Neutron Physics Laboratory, JINR, Dubna, By means of 
the program STEREO rough data were corrected for absorption, 
irradiated volume, scale and transmission-reflection calib
ration according to the prescriptions described in/3/. Norma
lized pole figures so-obtained are presented in Figs.l-9. In 
these RD and TD are, respectively, the so--called rolling and 
transverse directions. The intensity value I corresponds to 
random distribution of crystal orientations. 

X-ray measurements were done on theTZ26 texture goniometer 
installed on the HZG-4/A(VEB Freiberger Prazionsmechanik) 
diffractometer at TU Dresden. The purpose of the X-ray study 
was to detect possible inhomogeneities of the texture, so only 
relative intensities were of interest. Due to the high absorp
tion of X-rays by condensed matter, only the reflection confi
guration was adopted, thus giving the central peak of the pole 
figures. Figures 10-12 show the (lOll) pole figures of the 
studied samples. These drawings are representative of the ef
fect that is discussed below. 

DISCUSSION AND RECOMMENDATIONS 

Plastic deformation of hcp alloys (with axial ratio c/a 
larger than vJ, as is the case for Zn) goes through the fol
lowing fundamental glide and twinning systems/3,5/. 
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For cold rolling the combination of basal glide and twinning 
systems plays the fundamental role. In compression any glide 
plane tends to become parallel to the compression plane. If 
a crystallite is unfavourably oriented for slip on its basal 
plane, then twinning occurs, as described in/6/, thus allowing 
basal glide to operate in the twinned part. For hot rolling the 
prismatic and pyramidal glide systems become more active, thus 
increasing the plasticity and correspondingly changing the tex-· 
ture. 

The experimental pole figures with highest intensities are 
in the (0002). This corresponds to the preferent slip on the 
basal planes. 

From the drawings it is apparent that the crystal orienta
tion of sample I is the most intense and has a differentiating 
tendency to possess orthorhombic symmetry. This means that the 
formation of texture in sample I was progressive and symmet
ric. Each new rolling pass further sharpened the developing 
orthorhombic texture, till the final result of Figs.l,4 and 7. 
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Fig.?. (lOll) pole figure 
for sample 1 (neutrons). 
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Fig.ll. (lOll) pole figure 
for sample 2 (X-rays). 
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Fig.B. (lOll) pole figure 
for sample 2 (neutrons). 

Fig.9. (lOll) pole figure 
for sample 3 (neutrons). 

Fig.lO. (lOll) pole figure 
for sample 1 (X-rays). 
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Fig.12. (lOll) pole figure 
for sample 3 (X-rays). 
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On the other hand the textures of samples 2 and 3 grew abrupt
ly and dispersely, as due to their characteristic rolling pro
cesses. 
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The mechanical treatment of samples 2 and 3 seems to produce 
an additional €ffect of non-uniformity between surface and volume 
textures. This is seen by comparison of the volume texture ob
tained by neutron diffraction and the surface texture measured 
by X-rays (Figs.I0-12). In samples I and 3 the surface texture 
is practically the same as the volume texture, but in sample 2 
the surface texture is the strongest among the considered ones. 
This is an interesting result, that is worth further investi
gate, as it may in principle give the possibility to control 
the relation between surface and volume properties by means of 
a suitable texture gradient. 

As to the selection of a deformation process for standard 
technological applications, where symmetry and reproducibility 
of the polycrystal structure and properties is demanded, the 
results of the present work recommend that of sample I. 
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EeT~b ' M., ~yeHTeC n., To6Hm H. 
TeKCTYPHOe HCCneAOBaHHe ycnOBHH npoKaTKH 
~HHKOBb~ cnnaBOB 

E14-85-473 

HccneAyeTcR BnHHHHe ycnoBHH npoKaTKH Ha TeKCTYPY ~HHKo
Bb~ cnnaBOB c HH3KHM coAepJKaHHeM Pb H Cd. 3KcnepHMeHTbl npoBo
AHnHCb Ha TeKCTYPHPOBaHHb~ o6pa3~ax C pa3n~HOH CTeneHbiD 
06JKaTHR C ITOMOl\lbiD HeHTpOHOB H peHTreHOBCKHX n)"'ei1. I1pH 3TOM 
non)"'eHbl nomiuie nonrocHbJe qmrypbl /TpHKnHHHaR CHMJ>!eTpHH/ AnH 
06'beMHOli TeKCTypbl C ITOMOI'\biD He:i':TpOHOB H HenonHbJe ITOniDCHbJe qm
rypb! /MOHOKnHHHaR CHMMeTpHR/ AnH ITOBepXHOCTHOII TeKCTypbl 
C ITOMOmbiD peHTreHOBCKHX n)"'eH. ~H3~eCKaR HHTepnpeTa~HR 
nonyl.!eHHb~ pe3ynbTaTO~ npOBOAHTCR Ha OCHOBe MeXaHH3MOB CKOnb

JKeHHR H ABOHHHKOBaHHR, a TaKJKe OC06eHHOCTeH H3)"'aeMb~ npo
~eCCOB npoKaTKH. YcTaHOBneHbl HaH6onee ITOAXOARmHe CITOC06bl 
MeXaH~eCKOH o6pa60TKH AnR TeXHOnor~eCKHX ~eneH. 

Pa6oTa BbiiTOnHeHa B Da6opaTOPHH HeHTpOHHOH ¢H3HKH QKqH, 

Coo6~eHHe 06beAHHeHHOro HHCTHTyTa RAep~X HCcneAOBaHHA. ny6Ha 1985 
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The influence of rolling conditions on the texture of 
zinc alloys with low contents of Pb and Cd is studied. The 
textur.e of samples with different rolling rl'ductions and 
symmetries are measured with neutrons and X-rays. Complete 
(triclinic symmetry) pole figures are obtained by neutrons 
for volume texture and incomplete (monoclinic symmetry) pole 
figures with X-rays for surface texture. The physical inter
pretation of the obtained data is given on the basis of the 
activity of glide and twinning systems and the peculiarities 
of the considered rolling processes. The suitab{lity of the 
studied mechanical treatments for technological purposes is 
clarified. 

The investigation has been performed at the Laboratory 
of Neutron Physics, JINR . 
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