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ABSTRACT TEM was applied to analyze the ordering and microstructure of Fe-6.55i alloys
treated by high temperature rolling, mid-temperature rolling, and annealing after rolling respectively.
The effect of ordered phases and microstructure on the brittleness of the alloy at room temperature was
discussed. The results showed that although the microstructure, as well as the size and morphology
of the ordered phases in Fe—6.53i alloys varied with different kinds of treatment, the ordered phases
persisted in each alloy, and high stress concentration existed in the alloy after mid—temperature rolling.
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Table 1 Rolling and heat treatment process of Fe—6.551 alloy

Smelting method

High temperature rolling Mid-temperature rolling

Heat—treatment after rolling

Start rolling at 1100

to about 3 mm thickness

Arc furnace

Vacuum electromagnetic  Start rolling at 1000 T

induction furnace to about 2 mm thickuess

Start rolling at 700 C

to 1 mm thickness

730 C, 140 min, air cooling

/ 800 €, 300 min. furnace cooling

{c)

1 BEHESHERE (011 B TiHiEREiRESR

Fig.1 [011) zone diffraction patterns of Fe—6.58i samples and the indexing result, showing occurence of ordering

for each treated sample
sample  (d) 1000 C rolled +annealed sample
where the stars are the superlattice spots

(2} 700 T rolled sample

{b) 1000 T rolled sample {c} 70 T rolied+annealed
{e} indexing of [011] diffraction pattern for D0z phase,
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Fig.2 TEM images of anti-phase domain of B2 phase
under § = [100]g, tow-beam condition in differ-
ent samples treated
(a) 700 C rolled sample (b) 100G T rolled sam-
ple (c) 700 T rolled4annealed sample (d} 1040
€ rolled+annealed sample
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Fig.3 Dislocations in different samples

{a] TOO ¥ rolled sample (b} 700 T
rolled+annealed sample, showing recrystallization
induced small angle grain boundaries
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Fig.4 The experimental phase diagram of Fe-Si system 1)
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