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Abstract

6.5wt%Si steel is widely known as an excellent magnetic material because its magnetostriction is nearly
zero. The AC magnetic properties and magnetostriction of 6.5%Si steel sheet were evaluated and compared
with those of conventional 3% Si steel sheet. In this paper, the fracture behavior of the poly crystals and single
crystals of Fe-6.5wt%Si alloy has been observed. Single crystals were prepared by Floating Zone (FZ)
method, which melts the alloy by the use of high temperature electron beam in pure argon gas condition. And
the single crystals were annealed at 500°C and 700°C respectively and tensile tested at room temperature.
According to the result, B2 phase has more good elongation than DO; phase. It was also found that the
fracture surfaces of the single crystals have hairline facets in same direction, and the facets change the

direction according to the single crystal phase.
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Table 1 Characteristics of Specimen according to
annealing and crystal structure

Type of crystal | Annealing | structure
Specimen 1 Polycrystal - -
Specimen 2 | Single crystal | 1000C/thr | (A2/«)
Specimen 3 | Single crystal | 500C/1hr | (DOy/ o))
Specimen 4 | Single crystal | 700C/l1hr | (B2/e,)
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Fig. 7 Fracture from a tensile test in Fe-6.5w1%Si

ploy crystal. (a) Broad arrows show
Cleavage steps, River patterns, @ Tilt
boundaries, and Twist boundary. (b) A
broad arrow points to tongues formed on a
cleavage fracture and a slender arrow
indicates fracture direction

Fig. 8 Fracture from a tensile test in a(A2) phase Fe-

6.5wt%Si single crystal. (a) Broad arrows
show transverse straight cracks parallel to
fracture surfaces and slender arrows indicate
fracture direction. (b) Broad arrows show
transverse straight cracks parallel to fracture
surfaces and a black broad arrow indicates
cleavage feathers and a slender arrow points
back to fracture origin
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Fig. 9 Fracture from a tensile test in &,(D03) phase Fig. 10 Fracture from a tensile test in a,(B2) phase
Fe-6.5w1%Si single crystal. (a) Broad arrows Fe-6.5w1%Si single crystal. (a) Broad arrows
show transverse straight cracks parallel to show cleavage steps and slender arrows
fracture surfaces and slender arrows indicate indicate fracture direction. (b) Broad arrows
fracture direction. (b) Broad arrows show show cleavage steps and slender arrows
transverse straight cracks to parallel at each indicate herringbone structures

other
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Table 2 The comparison of mechanical properties for different crystal types and annealing conditions
Crystal | 1 e of crystal E (GPa) o,(MPa) | O (MPa) S (%) H
structure Y s v
Specimen 1 Polycrystal 5.04 252 252 0.05 389
Specimen 2 | 1000°C annealed
53 650 671 0.57 376
(A2/a) Singlecrystal 3
Speci 3 o
peeiwlen & | 500°C anncaled 6.90 570 595 0.49 365
(DOy/ ) Singlecrystal
Speci 4 o
peeiinen ® | 700°C anncaled 5.48 565 582 0.58 348
(B2/a,) Singlecrystal

E: Young’s modulus(MPa)

0 : Elongation(%) H, : Vicker’s hardness
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