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Intermediate phases formed on Fe/Zn-5mass% Al couple

by

Yasuo Uchiyama*, Hisao Shibata**, Keiichi Hara***

Masayuki Hasaka* and Hideto Koga*

Fe/Zn-5mass% Al alloy diffusion couple was heated to 375°C for 72 and 96h. The structures of the

intermediate phases formed were determined by X-ray microanalysis and X-ray diffraction techniques.

These structures were compared with those formed on Fe-Zn and Fe-Al bearing Zn systems. The

results obtained are as follows.
(1)
(2)
a Zn-rich phase.
3)

regarded as an inhibiting layer do not found.
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Five intermediate phases were found in the diffused layer.

These phases are a I'-Fe;Zny,, a I';-FesZn,,, an Al bearing ¢,-FeZn,,, a Zn bearing §-FeAl,, and

A ¢-FeZn,; which is formed first of all in the case of Fe-Zn system and a 6-Fe,Als which is

D—=DOTH5.
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Fig.1 Phase diagram of Al-Zn system.
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Fe diffused layer Zn-5%A1

Intensity(arbitrary unit)

Distance

Fig.2 Structure of diffused layer formed on Fe/Zn-5mass% Al couple annealed at
375°C for 96h, and Fe, Zn and Al concentration profiles. Intermediate phases
are numbered as shown in this figure.
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Fig. 3  Structures of X-ray diffracted planes. Each number represents the phase

shown in Fig. 1.

4. #

I CICT2hFMI B X V'O6RFEI R+ L 72 Fe/Zn
-5mass% Al & SILHOTICTERL S N7 IRBUB i3 5
DOEYENHERT 5, s 5 DobEwHEEX
M4 270774 =12k b Fe, ZnBXUAIE
B D57 & iz XRREHTEE BV THEE L 72,

b SKENCTTEE S L 2 EEWHIC D WL T S 1R
BE s o728, Fe-Zn F, Fe-Al #& % Zn RIZ
DLTORRL L L OB - Bath o THEHES
%, ZDOHOD Zn-5mass% Al EEENTFEK & 412 MH 1k
I -FesZn, M TH 5. X 512, ZDOFHD Zn-5mass? Al
E&ANCIF Al 25T 6-FeZnyy, Zn % &> FeAl, (Fe
(AlZn) ;) #HD3EE < . Zn % & FeAl;#H & Zn-5mass%
AlE& 0O IE, AlAKT % Zn-rich #iTH 3,

o

L Lids, FeZnRTRICHERENS €
~FeZn, fi® % \2 13 Fe-Al # &t Zn % THIEIH & 2
25N T3 g-FeAlARRHR S Lz,

& £ X B
(D #z 1, JEsC—ER @ &EFEELAM, 33 (10)
(1982), 440,

(2) J.C.Zoccola, H. E. Townsend, A. R. Borzillo, J.
B. Horton: ASTM Spec. Tech. Publ.,(646) (1978), 165

(3) A. A. Hershman: “Proc. of 7th Intern. Conf. on
Hot Dip Galvanizing”, (1967), 189.

(4) HEFA, WILKS, Z=HERE, HESE | RIF
KA THEHgesRS, 7 (7) (1976), 79.

(5) G. F. Bastin, F. J. J. van Loo, G. D. Rieck: Z.



86 Fe/Zn-5mass% Al #LEU 2R & 1 2 BRI EWE

Table 1 X-ray diffraction data obtained
from Fe/Zn-5% Al couple annealed at
375°Cfor 72h. (surface and surface+

5th layer)
d(A) 1 Zn Al
1.2200 6 * Table 3 X-ray diffraction data obtained
1.2414 18 * from Fe/Zn-5% Al couple annealed at
1.3317 200 * 375°C for 72h. (3rd layer and others)
1.3456 255 | x 4(A) I 70 61 T
1.4306 20 *
1.6894 170 * 1.2236 12
9.0039 5 1.2311 13 *
- 2.0230 16 . ES 1.2339 1
2.0915 2640 % 12449 Lz o
2.1555 10 L2494 )
2.1461 9 L2654 10
2.3064 445 * 1.2746 1 *
2.3353 36 * 1.2798 18 *
2.4826 840 * 1.2981 16
1.3020 15
3.3572 4 1.3126 11 %
1.3432 13 *
1.4981 10 *
1.5994 11 * *
1.6900 12 *
1.7420 11 *
1.7712 11 *
1.8158 14 * *
Table 2 X-ray diffraction data obtained 1.8451 19 % %
from Fe/Zn-5% Al couple annealed at 1.9148 : «
~ 375°C for 72h. (4th layer and others) .
1.9466 14
d(A) I Zn FeAl; 1.9803 16 *
1.2431 38 * 1.9897 25 *
1.3320 52 2.0022 10 *
1.3463 110 * 2.0615 20 *
1.4417 7 * 2.0947 252 * * *
1.4457 7 2.1348 390 * *
1.6916 73 * 2.1592 30 * *
2.0166 24 * 2.1902 65 *
2.0407 14 * 2.1943 76 *
2.0499 14 *® 2.2025 - 92 *
2.0935 1040 * 2.3075 44 *
2.3089 298 * 2.3463 16 * *
2.4876 1630 * 2.3666 21 *
3.2690 8 * 2.4124 20 * *
3.3390 12 * 2.4213 21 *
3.3485 11 * 2.4886 278 * *
3.5462 25 * 2.5218 20 * *
3.8273 8 * 3.2143 16
3.9829 * 3.3669 11
4.0149 11 * 3.8225 12
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Table 4 X-ray diffraction data obtained
from Fe/Zn-5% Al couple annealed at
375°C for 72h. (Ist layer and others)

d(A) 1 T, others
1.2148 6

1.2242 12

1.2613 6

1.2721 16

1.2968 10

1.3001 10

1.3160 8 *
1.3440 5 *
1.3556 5

1.3786 4 *
1.4060 5 *
1.5010 5 *
1.5267 5 *
1.5938 4 *
1.6752 4 *
1.7335 5

1.7672 8 *
1.8149 5 *
1.8398 11 *
1.8897 11 *
1.9201 10 *
1.9774 18 *
2.0329 23 * Fe
2.0814 60 *
2.1238 210 *
2.1867 60 *
2.2023 20 *
2.3480 20 *
2.4111 33 *
2.5293 8 *
2.6070 6 *
2.7509 5 *
2.8553 6 *
3.0133 4 *
3.3756 13
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