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Effect of Tin Addition on Process of Secondary Recrystallization of Fe-3%Si

Shozaburo Nakasuma, Kunihide Taxkasamma and Jiro Harase

Synopsis

: In order to clarify the effect of tin addition on the secondary recrystallization of Fe-3%S5i, the behavior of grain growth

during secondarily recrystallizing annealing was investigated by SEM-ECC-ECP method. Tin addition accelerates
remarkably (110) [001]-oriented secondary recrystallization. Tin is confirmed to segregate on the grain boundary of the
tin-added specimen. The (110) [001] grain is approximately in the £ 9 coincidence orientation in relation to the {111}
<112> grain, close to which the main orientation is located in primary matrix of the specimen. It is considered that the
relative migration rate of 3 9 coincidence boundaries comparing with other ones is increased through the tin segregation.
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Table 1. Experimental procedures.

(1) Melting : 300kg vacuum furnace— 50kg ingots.
(2) Slab making : 1250°C X 60min.—> 40mmi(t).
3) Hot rolling :
{Heating> 1350°C X90min.
<{Rolling> 40 — 2.3mm(t), by 6 passes, 1300— 1100°C, in 20s.
<Cooling> 1100 — 550°C in shower, in 5s. 550°C — RT in air.
(4) Hot-band annealing : 1120°C X 120s, — air cool to 900°C,
— 100°C water quenching.
(5) Cold rolling : 2.3 — 0.30mm(t). Aging ; 250°C X 10min X 5times
(after reduced equivalently in ratio).
(6) Primary recrystallization annealing : 75vol%H,+25vol2 N,
dew point 63°C.
850°C < 210s.
(7) Separator coating : 95mass%MgO+5mass% Ti0,.
(8) Secondary recrystallization annealing:
Atmosphere ; Ar
Heating ratio ; 30°C/h.
Extraction Temperature ; 900, 925, 950, 975, 1000, 1025
1050, 1100°C
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Fig. 1. Grain sizes after primary recrystallization
annealing (1/6 Xt, image analysis).
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Fig. 2. Segregation of solute elements on grain
boundary in specimen B before secondary
recrystallization annealing.
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Fig. 4. Locations of visible grains and invisible near-
Goss-oriented grains confirmed by SEM-
ECC-ECP method (1/6 Xt).
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Fig. 5. Examples of large grains, a huge grain and
their orientations in specimens B (with Sn)
(1/6 xt, SEM-ECC-ECP).
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Fig. 6. Orientations and average diameters of large
grains and huge grains in specimens A (1/6 X
t, SEM-ECC-ECP).
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(1/6 Xt, SEM-ECC-ECP).
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