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Continuous Measurement of Fe Content in Galvannealed Coating
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Synopsis :

The measuring method of Fe content and coating weight of galvannealed steel sheet has
been developed using diffractometer which has a parallel beam optical system. Many
peaks of diffracted X-rays which show §1(103), I'(633), n(004), a-Fe(200) and so on have
been found in the range of 2 0 =90° ~150° (by Cr-K ). Intensities of these peaks, i.e.,
101,11",In are closely related to Fe content, and I o -FO has a very close correlation
with coating weight. Two calibration curves for Fe content and coating weight, which
have been regression analyzed using 1I' and Ia-FO as variables, give the higher
measuring accuracy by mean-square errors of 0.6% for Fe content and 2.5g/m2 for

coating weight.
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Synopsis:

T'he measuring method of Fe content and coating weight of galvan-
nealed steel sheet has been developed using diffractometer which has a
parallel beam optical system. Many peaks of diffracted X-rays which
show 8,(103), T'(633), »(004), a-Fe(200) and 50 on have been found
in the range of 20=90°~150° (by Cr-Ka).

pealss, i.e., L, Ly, I, are closely related to Fe content, and Li.p, has

Intensities of these

a very close correlation with coating weight. Two calibration curves
for Fe content and coating weight, which have been regression ana-
lyzed using 1y and T, p, as variables, give the higher measuring ac-
curacy by mean-square errors of 0.69% for Fe content and 2.5 g/m®

for coating weight.
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Table 1 Fe-Zn intermetallic compounds and the physical pro-

perties
Intermet. ; | p .
compound ! - 4
| | i 7
Chemical e o . -
tormula - Fe;Zng FeZny Fednys Zn
Crystal . . .
structure b.c.c. h.c.p. mienocl. h.c.p.
Zn (wi%) 720 | 8805 05 804 5 100
"Number of T ) -
atomic per ha 5008 28 2
__tniveell S S
e | @=12.80 | a=13.63 =2.606
Lattice BO60 c—p76 | b=TuBL |y gug
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Fig. 1 Dependence of vol. 4 of Fe-Zn intermetallic compound
in coating on Fe content changed with heat degree
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Fig. 2 Variation of coating characteristics with Fe content of
galvannealed coating
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Fig. 3 Parallel beam method diffractometer

Table 2 Experimentai condition of X-ray diffraction
X-ray tube Cr-target, 3 kW, broad focus type
Filament current, voltage 70 mA, 40kV
Soller slit 1.2°, SUS 304
Filter Vanadium, 20 gm
Time censtant 0.5s
Scanning speed 2°fmin
Diffraction angle {26) 9¢)° ~150°
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Fig. 4 An example of diffraction pattern (8% Fe, 60 g/m?)
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Fig. 5 Schematic diagrams of relation between Fe content,
coating weight and intensity of diffract beams
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Table 3 Plane, diffraction angle and d-value of intermetallic

compounds
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