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BCC Metals
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O Some important BodCentered Cubic (BCC) metals:

Referencel

Iron (Fe): Engineering materials

Tungsten (W): High hardness, Electrical conductor
Molybdenum (Mo): Withstands extreme temperature
Niobium (Nb): Superconducting magnets, Superalloys
Tantalum (Ta): Electronic components, Superalloys
Vanadium (V): Alloys

Chromium (Cr): Corrosion resistance


http://en.wikipedia.org/wiki/Main_Page

BCC Metal Propertles
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Physical Based Constitutive Equatic

O Material responds to external tractions by
Dislocation generation and motion
(most important carriers of plastic deformation in metals)
Mechanical twinning
Phase transformation
Fracture (microcracking, failure, delamination)
Viscous glide of polymer chains and shear zones in glasses
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Experimental Results
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O The rate of work hardening increases for
decreasing temperature
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BCC Slip Systems

[111]

Slip Plane Slip Plane Slip Plane
{110} {112} {123}

(110) [111] (112) [111] (123) [111] (123) [111]
(110) [111] (121) [111] (132) [111] (132) [111]
(110) [111] (211) [111] (312) [111] (312) [111]
(110) [111] (112) [111] (321) [111] (321) [111]
(101) [111] (121) [111] (213) [111] (213) [111]
(101) [111] (211) [111] (231) [111] (231) [111]
(101) [111] (112) [111] (123) [111] (123) [111]
(101) [111] (121) [111] (132) [111] (132) [111]
(011) [111] (211) [111] (312) [111] (312) [111]
(011) [111] (112) [111] (312) [111] (321) [111]
(011) [111] (121) [111] (213) [111] (213) [111]
(011) [111] (211) [111] (231) [111] (231) [111]

Y. Tang, E. M. Bringa, B. A. Remington, M. A. Meyers, Acta Mat. (2010). Imprint
n-H&il,NI%98 h a n |

M.

A.

Meyers

and

K.

K.

Chawl

a,

CS

2(110)+(101)=(321)

Behavi



Asymmetry in Dislocation Glide

O Core dislocation structure: ¥2[111] screw dislocation

O Maximum resolved shear stress plane (MRS§R))is

a 005 , . , r ] r | ' l _|\/|O T T T T
Mo | ! Z 1000)- I
I -
-,
0.04 —;’/.\. : 12 i
' - : | £ 800 1l
v I B
- 003 (28l \, 1012)| .3
o \I‘\_\ | = 600 ]
2 w012 £ (101) slip
S o B 4 =
02 I - g ¥ 400 0
| 10 tension
1 S -
: 9
slip (011) slip | (TO1) slip ;
L I 2 B %80
0 1 . I | . I 1 1 20 1 s 1 1 I L Ls -
-0.04 -0.02 b 002 . 004 0 100 200 300 400 50(
Compressmn t/C,, Tension T [K]

R. Groger, A. G. Bailey, V. Vitek, Acta Mater. 56 (2008) 5401
R. Groger, A. G. Bailey, V. Vitek, Acta Mater. 56 (2008) 5426
Vitek and Paidar, in fiDislocation in Solidso, Vol



Barriers to Dislocation Motion
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Dislocation Movement
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Dislocation Movement

BCC Molybdenum (Mo)
Uniaxial stress applied along the [001] axis
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stress

N

50 MPa 200 MPa 1000 MPa

Stress (MPa)

M. Rhee, D. Lassila, V. V. Bulatoy, L. Hsiung, and T. D. Rubia, Philo. Mag. Lett. Vol. 81 (2001) 595

v



