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On the Oriented Structure of Ionic Crystals by Growth
and Plastic Deformation

Muasaaki Yanagisawa
(H. Takagi Laboratory)

The grown up or deformed metals and alloys have fibre structures
in general, but it is very interesting to study that if the same phenomena
will take place in the irorganic compounds.

In these experiments, NaCl, KCI, KBr, KJ, AgCl, and AgBr which are
of the NaCl type, CuCl and CuBr of the ZnS type and TICl, TIBr and T1J
of the CsCl type, were melted and then cast in another pre-heated crucible
in order to form the dendrite.

In these samples, AgCl, AgBr, CuCl and CuBr have comparatively
long dendrite. According to the X-ray (Cu target) Laue photographs, it
has been found that these dentrites has a fibre structure of <112> axis.
This agrees with the fact that alkali halides which have been crystallized
from these liquid states, have ordinarily the (100) and rarely (110) or (111)
planes, and AgCl and AgBr have (111) planes.

As for plastic deformation, AgCl, AgBr TiCl, TiBr and TiJ can be
rolled, and foils of Ag(Cl or AgBr have the fibre strncture whose axis
<110> is parallel to the direction of rolling and foils of TIiCl, TIBr or
Ti1J have three fibre axes <1003 which intersects with angle 60° to each
other.

The malleabﬁity of these compounds are influenced by the process of
the preparation, and AgCl which was produced from AgNO; and HCl can
easily be rolled, though it is very difficult in the case from AgNOQO; and
KCI. It is supposed from the above fact that the reaction product KNOj
may be remained in the lattice of AgCl and keeps the structure from

slipping on the atomic plane.
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The hardness of AgCl or AgBr increases with the rate of reduction
and has a maximum point at 65~75%. When the foil of AgCl or AgBr
is annealed, they have an abnormal hardress at 100°C.

The X-ray study shows that these annealed foils bave no oriented
recrystallization structure, and TICL, TiBr and TI1J recrystaliize at room

temperature and also have no orierted structure.
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Fig. 1. AgCl cast fibre
structure whose axis is
(112)

Fig. 4. Texture of rolled
AgCl foil, whose reduction
is 99%, showing that (110)
fibre axis is parallel to the
rolling direction.

Fig. 7. Recrystallization
of AgBr kept at room
temperature for 36 hours
after rolling.
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Fig. 2. AgBr cast fibre
structure whose axis is
(1123

Fig. 5. Texture of rolled
AgBr foil, whose reduction
is 98%, showing that (110)
fibre axis is parallel to the
direction of rolling.

Fig. 8. Perfect recrystalli-
zation of AgCl by annealing
at 400°C for 30 minutes.
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Fig. 3. CuBr cast fiber
structure whose axis is
(112]

Fig. 6. Texture of rolled
TICI foil whose three axes
(100) are crossing one
another at about 60°.

Fig. 9. Beginning of recry-
stallization of AgCl by
annealing at 100°C for 120
minutes.
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No.1 | No.2 NoBlN/)IL‘NoS[No1(No?[NoS(No4

Upper surface | 12.4 117}120‘123[123 115[

11.1

Undersurface&120\114]116]110\110]11 11 ].5

’ total mean harbness 11.8) l 10.88

Hardness of casted AgCl and AgBr block.
Table 2.
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AgCl 1 AgCl 2 AgCl 3 | AgBr 1 AgBr 2
Redl;ztion Hardness Redté/ctlon [Hardre‘:“ I\eductlon‘H,irdneSQ Reductlon (Harbnesé Rebg/ction Hardness
o | 122 | o | usl o | 1s| o 11.25 0 10.5
3.6 | 14.0 9.2 133 (.8 | 123, | 47.7 | 13.0 | 3.8 12.4;
31. 15.1 | 20 13.6 | 18.5 l 12.8 | 52.7 | 14.0 13.5 13.15
67. 19.3 | 3¢.8, | 141 | 334 | 13.0,| 6l. | 15.7, | 23. 13.5
- 73. 18.4 | 46 | 151 | 39. | 13.2 | 63.5 | 14.1 38.5 13.4
79. | 16.2 | 5O. 150 | 4. | 13.3 |80, 13.7% | 52. 13.5
85. 4.8 | 585 | 169 | 53.3 | 13.3 | ol 13.1 58. 15.5
92, | 12.9 | 66 183 | 6. | 16.2; | 92 13.0 | 67.5 | 15.4
70 208 | . | 129 | 75. 12.2 |
______ 7 18.0 | 8. | 13.0 92, | 124
e 87 13.5 ] B R L
72 14.2 ]
Hardness variation of Ag(Cl and AgBr by reduction,
Table 3.
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time i ~ — time —
(min) J 100°C | 100°C | 200°C | 300°C (min) 100°C | 100°C | 290°C
0 C 12,9 12.9 12.9 12,9 0 11.7 15.5 15.5
2 ~ = ~ 12,0 T2 130 T ~ T~
5 11.6; | 12.65 | 12.4y ~ 5 ~ 141 |T131
10 ~ 2.8 | 12,05 | 12,0 8 30 [~ | <
15 1 17.0 | 13.0s ~ | 1185 10 ~ 15.3 | 12.3
20 ! ~ ~ 12.32 11.8 15. 13.5 16.8 | 12.2
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115 | 12.0 ~ ~ ~ : )
annealing.
Hardness variation of AgCl by annealing. Table 4, b,
Table 4, a.
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