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Abstract : Fe-5.7%A1-1.125Cr-0.5%Si damping alloys containing 025C and 0.12%C were
heat-treated at 800°C for an hour and then cooled by using some different methods. The
damping behaviors of these alloys were observed by optical micrescopy, X-ray diffraction
and a specific damping capacity(SDC) test. Effect of cooling method on microstructures
and the internal stresses of these alloys were negligible while the damping capacity of these
alloys was considefably deteriorated by water quenching. The (200) texture was mainly de-
veloped by water quenching while the (110) texture by furnace cooling. These results were
interpreted by the magnetization behaviors of the ferromagnetic a ferrite. The easy axis of
magnetization in {100) direction means that (100> axis has more 180° magnetic domain
walls than 90° ones. Thus, 180° magnetic domain walls were more formed by water
quenching, which deteriorated the damping capacity of these alloys. Consequently, the
amount of magnetic domain walls giving good damping capacity became less so that the
damping capacity was poor in water quenching.
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Fig. 1. Dimensions of a damping test specimen.
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Fig. 2. Schematic diagram for SDC measuring apparatus.
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Fig. 3. Strain dependence of SDC values of Fe-5.7A1-1.1Cr-0.5Si and Fe-5.7A1-1.1Cr-0.55i-0.12C annealed for

lhour at 800C by various cooling methods.
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Fig. 4. Effect of cooling methods on maximum SDC

(SDCra) of Fe-5.7A1-1.1Cr .58i and Fe-5.7A1-1.1Cr-0.
58i-0.12C.
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Fe-5.7A1-1.1Cr-0.551

Fig. 5. Optical micrographs of Fe-5.7A1-1.1Cr-0.58i and Fe-5.7A1-1.1Cr-0.58i-0.12C annealed for 1 hour at 800C
by various cooling methods : (a) water quenching (b) furnace cooling (c) water quenching -+ furnace cooling.
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Fig. 6. X-ray diffraction patterns of Fe5.7Al-1.1Cr-0.58i and Fe-5.7Al-1.1Cr-0.58i-0.12C annealed for1 hour
at 800 by various cooling methods : (a) water quenching (b) furnace cooling (c) water quenching +furnace

cooling.
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Table 1. Texture coefficients of reflection planes of various heat treated alloys.

heat reflection plane (10*)
alloy

treatment 110(100) 200(20) 211(30) 220(10) 310(12)

wQ* 1.33 2.39 0.42 0.48 0.38

Fe-5.7A1-1.1Cr-0.581 FC* 2.06 0.85 0.76 0.37 0.95

WQ+FC* 211 0.42 0.74 1.02 0.71

wQ 1.01 1.65 1.38 0.28 0.68

Fe-5.7A1-1.1Cr0.5810.12C FC 1.27 1.07 0.72 0.98 0.95

WQ+FC 1.66 0.54 1.14 0.90 0.76

* 1. Relative intensity of random(powder) specimen.

* 2. 800°C x1 hr X water quencjong.
* 3, 800C X 1 hr X furnace cooling.

* 4, 8007 x 1 hr X water quenching + 8007 X 1 hr X furnace cooling.

3.0
—@— carbon contained alloy
25 |. —Q~— no carbon alloy
200 ©
5]
£ 20} o— ©
[
3 (200) N
% 15} /
8 (110} O | T
g 10 o e .
5
3 O\\
F o5l o]
0.0 1 1 L
waQ FC WQ+FC

Fig. 7. Effect of cooling methods on texture coeffic-
ients of (111) and (200) for Fe-5.7A1-1.1Cr-0.58i and
Fe-5.7A1-1.1Cr .58 0.12C.
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