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Identification of the Fe-Zn Intermetallic Phases by TEM

Moon Hi Honc, Takeharu Karoand Hiroyasu Saka

Synopsis : A series map of selected area electron diffraction patterns (SADPs) and the microstructure criteria for the intermetallic
phases in the Fe-Zn system, i.e., T'(Fe;Zn;o-bee), I'y (FeZn, or FesZny,—foc), i (FeZn,-superlattice hexagonal), éip
(FeZn,o~hexagonal) and ¢&(FeZn,s-base centered monoclinic) were investigated by transmission electron microscopy
(TEM). Following results are obtained : (1) A series of SADPs are very powerful handy-tools to identify each of the
intermetallic phases in the Fe-Zn system. (2) Each of the intermetallic phases shows a characteristic microstructure
such as dislocations, antiphase domain boundaries (APB) and stacking faults (SF).
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Fig. 2. Examples of X-ray diffraction patterns;

obtained in the I' phase (a), I'; phase(b), dip

Fig. 1. The Fe-Zn system phase diagram according ]
phase(c) and & phase(d) in the Fe-Zn system.

to Ghoniem et al." and Hong et al.®

Table 1. Indexing of the X-ray diffraction patterns.

No dm*  d for T'(A) dm* d for "'y (A) dn* d for §1(A) dm* d for ¢ (A)
1 2.602  2.584(222) 2.391  2.402(642) 2.521  2.526(233) 2. 763 2.769(221)
2 2.406  2.392(321) 2.332  2.341(731,533) 2.483  2.491(235) 2.556 2. 558(401)
3 2.123  2.1100330, 411) 2.189  2.197(733)3 2.442  2.45000411) 2.508 2.511(221)
4 1.919  1.908(332> 2.171  2.183(820. 644> 2.396 2.401(143) 2.438 2.442(%21)
5 1. 837 1.827(422) 2.111  2.120(660, 822) 2.344  2.344(146) 2.246 2. 248(131)
6 1. 765  1.755(431, 510) 2.067  2.077(751, 555) 2.198 2.199(503) 2.184 2.188(321)
T | oo oo oo 1.966  1.975(911, 753) 2:193  2.195(154) 2.170 2. 174131
8 | ceeesee e 1.897  1.915(664) 2.158  2.160(1412) 2.153  2.160(312)
L I R 1.828 1.836(844) 2.134  2.136(330) 2.121  2.123(421D
10 ] oo oo o oo ool e e e e e e 2.121  2.122(3215) 2.109 2. 113202
| O A N T I S I I 2.092  2.095(241> 2.082 2.085(022>
12 ] o v e o e e oo ] c e e e 2.077  2.071¢0510) 2.055 2.057(510)
L R I A 2.041  2.041€0511) 1.983  1.986(122)
R I I R B 1.990 1.994(249) 1.895  1.900¢42D
151 o6 e o L B 1. 882  1.882(1510) 1.784 1. 787(132)
B e .. . 1.863  1.864(2414) | « v o e o o .

*)

measured value of d-spacing(A)
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Fig. 3. A series map of diffraction patterns according to the unit
stereographic triangle(bcc) obtained in the I" phase.

Fig. 4. A series map of diffraction patterns according to the unit
stereographic triangle(fcc) obtained in the T'; phase.
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Fig. 5. A series map of diffraction patterns according to the unit stereo-
graphic triangle (hexagonal) obtained in the ¢;, phase.
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Fig. 6. A series map of diffraction patterns according to the six unit stereographic triangles (base
centered monoclinic) obtained in the & phase.

Fig. 7. Typical microstructures obtained in the I' phase (a), T"; phase (b), d&p
phase (c) and ¢ phase (d) in the Fe-Zn system.
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