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Fe-Al-Si-Ni magnetic films with a thickness of 1 pm were deposited on crystallized-glass
substrates by rf magnetron sputtering, and the changes in magnetic properties and micCroscopic
structural changes in the films due to the annealing were investigated. The films annealed at 500C
exhibit excellent soft magnetic properties as for recording head materials. Furthermore, the films with

high saturation magnetic-flux densities of 1.48 T were obtained.

It was found through conversion

electron Méssbauer spectroscopy that the disorder structure of o-type in as-sputtered films transforms

into the ordered structure consisting of a mixture of B2-and DO,-types at the temperature of 500C.
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Fig.1 Schematic diagram of the CEMS system.
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Fig.2 Coercive force Hc(@) and effective permeability

B(O) for Fe-Al-Si-Ni
various temperatures.
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Fig.3 Saturation magnetic flux density Bms For
Fe-Al-Si-Ni(Q) and Fe-Al-Si(@®) films annealed
at various temperatures.
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Fig.5 Conversion electron Mossbauer spectra for
Fe-Al-Si-Ni  films  annealed at  various
temperatures.
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Fig.6 Conversion electron Mossbauer spectra  for

Fe-Al-Si films annealed at various temperatures.
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at 500°C. The fitting was carried out under the
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Tablel Values of internal magnetic field Hi, isomer
shift 1.S.and population of various Fe-sites in
Mossbauer spectra at room temperature for
Fe-Al-Si-Ni  films  annealed at  various
temperatures for 1 h.

Annealing { Nearest Hi 1S. Population r

C) neighbor | (kOs) (mmys) (%) (mmis)
atom

As-depo. |7Fe,6Fe. 291.4 0.059 2468 0.439
5Fe,6Fe 2678 0.070 37.29 0.487
5Ee.d4Fe 2445 0.102 18.67 0.439
4Fe 2228 0.153 8.89 0.323
aFe 1914 0.169 1044 0.474

300°C-th |8Fe 3065 0.042 11.42 0.505
8Fe,7Fe 2629 0.052 1437 0.461
6Fe,5Fe 2703 0058 3244 0.502
SFe,4Fe 2399 0.114 11.87 0431
aFe 2245 0.173 830 0.368
4Fe 185.4 0228 2156 0571

400°C-1h |7Fe-1Ni,8Fe| 3223 0013 997 0417
8Fe 3014 0.036 2124 0.436
6Fe 2813 0.038 2024 0431
5Fe 2619 0.091 14.46 0.565
5Fe 4Fe 238.1 0.143 1594 0.387
4Fe 195.9 0214 18.13 0.556

500°C-1h | 7Fe-1Ni,8Fe| 314.3 0.088 2197 0418
8Fe 2992 0.094 16.46 0354
6Fe 2878 0.106 1626 0.387
5Fe 2525 0.193 13089 0.390
5Fe,4Fe 2378 0232 997 0.387
aFe 2032 0268 2223 0.387

700°C-1h |7Fe-1Ni,8Fe| 3157 -0.027 2526 0414
gFe 2950 -0.007 31.00 0.496
5Fe 2539 0072 19.05 0.459
5Fe,4Fe 2382 0.167 728 0.397
4Fe 2040 0.169 17.38 0.456
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Fig.15 Effect of Ni content on saturation magnetic flux

density Bms for 20 at.%(Al,Si)-bal. Fe films
annealed at 500C for 1 h.
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