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Plastic Deformation Mechanisms in a Titanium
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Table 1. Principal glide planes observed for hcp

elements which exist in solid form at atmospheric

pressurel),

/ Principal Principal
Element c/a slip plane slip plane
(at RT) b b P
a cta

Be 1.568 Basal 1122
Ho 1.570 Prism
Er 1.570 Prism
Y 1.571 Prism
Dy 1.573 Prism
Hf 1.581 Prism
Tb 1.581 Basal
Ru 1.582 Prism }
Ti 1.587 Prism 1101
Gd 1.590 Prism B
Zr 1.593 Prism 1101
Re 1.615 Basal R
Mg 1.624 Basal 1122
Co 1.628 Basal 1nzz
Zn 1.856 Basal 122
Cd 1.886 - Basal 1122
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Fig. 1. Variation of twinning shear with the axial
ratio. For the seven hexagonal metals, a filled

symbol indicates that the twin mode is an active
mode”.
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Fig. 2. Orientation dependence of plastic de-

formation mode in titanium at room temperature®.
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Fig. 3. Contours of the Schmid factors for (0110) [2110] slip system (a), (1102)[1101] (b), (1212)

[1213] (c) and (1211)[1216] (d) twinning systems.
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1010 Table 2. Orientation dependence of the operative
920 2110 twinning systems in tension or compression® cou-
pled to Fig. 5.
1121 5111 Twinning system Tension Compression
0110 ~ 1100 - -
122 011 fa112 (1102)[1101] OAB ABGH
042 (1102)[1101] 0CD CDGH
(0112)[0111] ODF DFGH
o, 1123 5113 5104 (0112)[0111] OBE BEGH
012> Bige~ 1102 (1012){1011] OFG FGH
. 1128 i (1012)[1011] OEG EGH
1210 —~ — — —o0— 1210
1211 1212 1213 121600013276 1233 212 1211 _ -
(1122)[1123] FGH OFH
(1122)[1123] CGH OCH
(2112)[2113] DFGH ODF
(2112)[2113] BCGH OBC
(1212)[1213] ABGH OAB
(1212)[1213] DEGH ODE
(1121)[ 126) OFH FGH
(1i21)[1126] OCH CGH
(2111)[2116) OCB BCGH
(2111)(2116] ODF DFGH
! (1211)[1216] 0AB ABGH
1610 (1211)[1216] ODE DEGH
@ : Plane-normal O : Direction
Fig. 4. Twinning systems in titanium. 120
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Fig. 5. Stereographic triangle indicating orienta-
tion dependence of the operative twinning systems®
coupled to Table 2.
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Fig. 6. Temperature dependence of CRSS for

primary prismatic slip in titanium
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Fig. 7. Orientation dependence of the CRSS
(MPa) for primary prismatic slip in titanium with
3270 mol ppm 0%V,
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Fig. 8. Concentration dependence of yield stress
in titanium binary alloys at room temperature??,
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Fig. 10. Aluminium concentration dependence of
CRSS for primary prismatic slip?®.
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Fig. 11. Temperature dependence of CRSS for
primary prismatic slip in titanium with the three
impurity concentrations®V,
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Fig. 12. Grain size dependence of tensile prop-
erties in titanium®”.
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