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Plastic Anisotropy of Aluminum and 5052Alloy

Yoshioc KATO, Mototaro SATO and Masataka FUKUI

The r-values of polycrystalline aggregates taken from the textured sheet cut in
seven directions from the rolling direction of 90% cold reduction sheet were determi-
ned by a method of tensile deformation, The theoretical calculation of the r-values
using the maximum resolved shear stress was made for the slip on the {111} <110
systems,

On the single crystals, the r-values obtained from the tension test and that cal-
culated showed good agreement, but the experimental r-values of the polycrystals in
whose texture two preferred crystallographic orientations (112)[111] and (110) [112]
existed simultaneously were a little different from the calculated ones. The r—values of
the polycrystal sheet were changed by cutting angles ; the 45-deg, specimen had the
highest maximum value, The applied slip system for theoretical calculation was found

to be also satisfactory by observing traces of the slip band.
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Fig. 1 Orientation for typical specimen. No.1 rff0.04 No.18 rff0.80 No.17 rffi+oo

Photo, 1 Fracture section of specimen,
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Fig.3 Shape and size of specimen, IR T 300°C, 24hr, 50524 &I
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Fig.4 Orientation of specimen,
(a) pole of specimen surface. (b) axis of specimen,
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Table 1 Chemical composition,

Si Fe Cu Mn Mg Cr Zn Al

Si+Fe=0.45] 0.10 0.10 2.4 0.2 0.2 R.
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Fig.5 Relation between (x-y-z) and (X-Y-Z).
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Table 3 Experimental results,

No. orientation experirmental r-values calculated gi?esxillgth

surface axis 10% 209% mean r-value | kg /mms
1 177 732 0.041 0.041 0.041 0.104 5.85
3 1310 552 0.041 | 0.044 | 0.043 0.044 5.96
4 1610 1052 0.008 | 0.008 | 0.008 0. 005 5.80
5 144 432 0. 008 0. 008 0.008 0. 024 6,87
6 124 | 1013 0.643 | 0.638 ! 0.641 0. 680 4.69
7 234 i 23141 0.400 | 0.400 { 0. 400 4,752 5.53
9 013 B 0. 064 [ 0.045 | 0.055 0. 454 4.83
10 3414 3618 [ 1.299 ) 1.520 | 1.310 1.453 4.93
11 4511 § 951 i 1.298 } 1.580 | 1.439 1.812 6.06
12 144 ] 421 0.223 | 0.152 | 0.188 0.122 4.17
14 058 085 7.242 | 4.708 | 5.975 5.933 5.87
16 023 932 0.059 | 0054 | 0,057 0.014 4.96
17 111 123 oo | oo oo oo 6.76
18 001 700 0.791 j 0.805 | 0.798 1 4.34
20 112 132 0. 869 y 0.850 | 0.860 0.714 5.80
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Fig.6 (111) pole figure for the rolling Fig.7 (111) pole figure for the rolling
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angle, and calculation values for necking angle.
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