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Calculation Model for »-value of Commercially Pure Titanium Sheet
Osamu AKISUE and Koji KisHIDA

Synopsis :

A calculation model for predicting the plastic strain ratio (r-value) of commercially pure titanium sheet
with hcp structure is developed. It is assumed that the sheet deforms only by basal, prism and pyramidal
slips and not by twinning at the early stage of tension test. From consideration of the relative values of
the critical resolved shear stresses (CRSS) for the three slip planes which are also affected by the intersti-
tial impurity, in this model the CRSS is expressed by the critical Schmid factor of each slip plane. Ac-
cording to this model, the effects of slip planes and interstitial elements on the r—values can be evaluated.

The r—values of three kinds of titanium sheets, which had different amounts of oxygen, were measured

and compared with the calculated r—values from this model. The observed and calculated values showed

a good agreement.
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Fig. 1. Relation between coordinate system of
hcp crystal and specimen orientation.
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Fig. 3. Effect of critical Schmid factor (M,.) on
calculated r-value of titanium sheet with texture

of (0001) 4= (90-8) °[1010].

Table 1. Chemical composition of titanium
sheet studied.

(wt%).
O N C H Fe
0. 0475 0. 0063 0. 0023 0. 0046 0. 040
B 0. 0844 0. 0157 0. 0084 0. 0007 0. 042
0.1943 0. 0109 0. 0037 0. 0025 0. 034
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specimen A specimen B specimen C ideal orientation

(0002)pole figure

R.D.

(1010)pole figure

Tensile direction

Photo. 1.

o (0002):(90—p)°L1120]
o (0002):(90—B)°L1010]

Fig. 4. (0002) and (1010) pole figures of specimen A, B and C.
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Tensile strains

A B G
RD 209 17% 17%
45° 18% 129% 13%
TD 12% 10% 11%

Microstructures of tensile specimens deformed to nearly equal to uniform strains.
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