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Temperature dependence of critical resolved shear stress using without making

large single crystalline specimens
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In this study, the temperature dependence of critical resolved shear stress
(CRSS) for each slip system in Ti-6Al1-4V was clarified relatively by measuring the slip bands after
plastic deformation. The results show that, at the strain rates used in this study, not only the
prismatic plane, which is conventionally known, but also the basal plane is active at temperatures
below 225 K. The prismatic slip is also active high at temperatures below 225 K. The results of the
inverse analysis using the finite element method showed that the slip deformation in single crystals
is localised so that the plastic deformation starts at higher indentation loads in bending than

those expected from CRSS.




x 10 st

1000F e AR

Q“.’ "x - | —
= 800 . !
~ . |
S u 1
bh 600 "1‘ : EE#—;—'\
R T
¥2 400 !
K .
g 200} i
ol o T
0 100 200 300 400 500 600 700
o} BE, T/K
1 380K 1 o
a Ti-6Al-4V [1]
CRSS
Ti-6A1-4V
1213 K 7.2 ks 978 K 10.8 ks
Imm 8 mmx 2 mm 5
0.05
CRSS CRSS Fe-Si EBSD
2
1 8000u m? 77K
66% o 32% a +B3
56% 38% 3% 3%
225K 26.4% 69% o
31% o +B 53% 41% 6%
550K 51% 90% o 10% o +B
, 22%, 24%, 53% 33%
1
550K
Ti-6Al1-4V 77K 550K <c+a> 77K 100%
<cta> 550K <cta>
6.9%
77K 0.2-0.4
0.4
0.4
77 K CRSS



CRSS CRSS

225K 77K
0.4
225K
CRSS CRSS . 550K
0.3 0.4
0.3
0.4
0.3
550K CRSS
77K Ti-6Al CRSS
Ti-6Al-4V a
a +p
Ti-6Al-4V a /B a a+p
<1120>a //<111>B {0001}a //{110}p Burgers
a B
a B
Ti-6Al-4V CRSS
1
(o (%)
(%) (%) (%)
77K 33 37 25 3 19 13 - 56 38 3
225K 26.4 46.8 18.7 31 6.3 22 31 53.1 40.7 6.2
550 K 51 224 225 44.8 - 17 8.6 224 24.2 534
CRSS
CRSS
CRSS
3
CRSS
CRSS 3
CRSS
( )

[1] M. Tanaka, Y. Hayashi, Y. Okuyama, T. Morikawa, K. Higashida, Mater. Trans. 60 (2019) 80-85.
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