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AlFe;Cg s phase in diffusion layers of hot dip aluminized steel
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Abstract: The aluminized coating on 20 carbons steel was prepared by hot dip aluminizing method at 740 °C. After the
coating diffusion treatment at 850 “C for 4 h, the microstructure of the interface between the diffusion layers and steel
substrate was determined by scanning electronic microscopy and X-ray diffractometry, and the lattice orientation relation
between constituent phases was analyzed by transmission electron microscopy. The formation mechanisms of Fe;AlC s
phase were also discussed. The results indicate that Fe;Al, FeAl and needle-like AlFe;Cy s phase with lattice constant of
0.377 nm exist between the diffusion layers and steel substrate. In addition, the lattice orientation relation between
AlFe;Co s and FesAl is (220)Fe3A1 //(Tll)AlFe3C0_5 > [ITO]Fe3Al //[ng]AquCw'

Key words: hot dip aluminizing; diffusion layer; AlFe;C, s phase; crystallography

FEANM RIS 02 T EAR 2, i R e
BRNPGR IS IR i ) B2 B N 1Y)
PURAL S PUBR ORI BB AEVERE, ©)F N T4l
(AN s e R s A 1110 7 e L2 F 1]
e R RESE B LR B R A A R i e BRI, VR
FHRBHR ORI BEAT T KRBT BT
AN 1) BB RGNS, TS B2

IR I3 N, nIHKIXTFE] o #H. FesAl, FeAl. FeAl,.
Fe,Als Bl ¥E AR BAL & A 2) AA SR BEHS S,
B2 R Z MG 4241 R Z HH AL FI FeAl; Al
Y, Ha)2H FeAls MZb R FeAl ALK, 44
AL S, 5 BUZ AR RS R R A B 4R S5 AR T
LA 1) R A N a Al Fes Al FeAl.FeAl, Al Fe,Als
2 VAR AL S ARNO B ERIR Fes AL HHREB M o

EEWE: 4 HESSOT B I H (0423023500); 1T F5 4 14 AARL 2564 W BY IR H (0511021600); 345 BT AR V1 X118 Bh 15T H (040221)

Igis B#A: 2007-02-04; EiTHHEA: 2007-06-25

BITEE: Kk M, TR, s BiE: 0379-65928195; E-mail: weizhang57@163.com



17 455 10 1

ik, A PNRBEEREIY EUZ ) AlFesCos A 1633

AHI) iy T4 B2 28R A0 A, B HIRAE o AH AR
Kobayashi Fl Yakou!"'fE R IR, K54
1323 K il FH 1 h J5, 3RAFRIEN FeAls, H
20 FeAl, $H=)200 Fe;Al KIS . BITCig e
ARSI S A B (G2 AR, it
JEEEARZ R AR A Fes AL AH, A R &
LSS NENA AR 2 (T HUZ ) B R ST 4 5 R A B
B EYM . AC/E# IS SEM. TEM #1 XRD
FEREIL T 4 HAL B S R B R AN R AR ]
(YA, R I B 5 2 R 22 18] IR IR A
AlFesCos #l, 1M IFAE FesAl Al 1T AlFesCos AN
PELE FesAl K, WUHFFUR B /R il T AR o el
HUZ IR TE WL A R .

Ak, BARCA Al-Fe-C = JCAHEBFIT L
RHoE, HF ¢ HRAT 0.3%0% R4 H0) 1)
Al-Fe-C =J0EE ARSI S H Kl . BN
AlFe;Cos 71 I RIRIF 1 Al-Fe-C =J0H & MBI
UESEHAFAE I e, (H L AT 28 . R,
A SCAEE R HOR AN HUZ 1 AlFesCo s FHIFE %
JE RIBEAT 4347

(S

BRI R R 20 B, RS R 30 mm X 20 mm
X3 mm. HERPEEOE SN 0.5%F RS

LR R85 WAL fS, 75 740 CIIH
TR A IR IRAE 3 min, HUP A4, SRIGHE 850 C
(2R AL B 4 he EERE TR, BEYA AL,

H ISM=5610LV Y414 s B 0T U2 B S T W
%%, 1 X, Pert MPD Pro % X SR ATiHX ey U2
EiRAAZ A . ]l CM200 #0933 5 1 S 4
X R S A A0 P AT S AR EAT 404, AR
H 160 kV.

TEM RAFEIHIE VAR el T 12
@ EUE A 7 P E 0.5 mm EAHE BRI
PR PR HGR P Y BUZ R — e, 4R s &
50~60 pm %o AR JE Ao EAR 3 mm 1R, i
AT T, B2 30iE 5 L FE

2 RS

21 HEEEEAARRTER
AR AR AR T U B 5 97 12 B 1Y

HAUBHIE 1 Fros. W, 2y iieH)s, 37
HUZ 3 /2. BAOMNRBEER, B KA.
BANZ TS B R IEHTAR K RSN Z o IRINERIHEAR
IR BUEEGR I Z o )2 22 8] K S ETEE A
7, BPRR. B 2 P oA d BUR AN SRR
MBI ATLVE W, KANR SRR Sz A
ORI, e o) A R HRAT GEL R A8 1
Fes Al M) [ B AT g o 132 HARIRAE SV BUR
HLA Ko

Outer
surface
layer

' | Subsurface
¢ layer

Transition
layer

50 um

Bl 20 AR HERRELZE 850 CHHLALHE 4 h 59 L
R R 22U 5

Fig.1 SEM micrograph of diffusion layers of steel 20
aluminized at 850 ‘C for4 h
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Fig.2 Micrograph of subsurface layer of hot dip aluminizing

steel after diffusion treatment
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Fig.3 XRD pattern of surface of specimen after wearing

down 250 pm
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Table 1  Analysis results of X-ray diffraction on surface of specimen after wearing down 200 um

Fe;AlY AlFe;Cy5” FeAl?

d/nm"

d/nm hkl 11, d/nm hkl yan dinm hkl yan
0.378 4 - - - 0.3770 (100) 18 - - -
0.218 5 - - - 02177 (111) 100 - - -
0.205 2 0.205 6 (220) 100 - - 0.2048  (110) 100
0.1890 - - - 0.188 5 (200) 47 - - -
0.1456 0.145 4 (400) 15 - - 0.1447  (200) 14
0.133 7 - - - 0.133 7 (220) 18 - - -
0.118 5 0.118 7 (422) 29 - - 0.1182  (211) 25
0.113 8 - - - 0.1137 (311) 13 - - -
0.109 0 - - - 0.108 8 (222) 4 - - -
0.102 5 0.102 7 (440) 10 - - 0.1024  (220) 8

1) Measured value; 2) Data from JCPDS.
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Fig.4 TEM micrograph and SAD pattern of diffusion layers
in 230-280 um from surface: (a) TEM micrograph; (b) SAD
patterns of [110]zone of Fe;Al and [123]zone of AlFe;Cys;

(¢), (d) Schematic index diagrams in Fig.4(b)
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