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Microstructure evolution of intermetallic layer of
hot dip aluminized ductile cast iron

CHEN lJiang, ZHAO Jun-wen, HUANG Xing-min, CHENG Qian, HAN Jing, ZHANG Kun, DAI Guang-ze

(School of Materials Science and Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: To study the microstructure evolution of intermetallic layer of hot dip aluminized ductile cast iron and the
effect of Ni content on the microstructure of the intermetallic layer, laser confocal microscope (LCM), field emission
scanning electron microscope (FESEM) and X-ray energy dispersive spectrometer (EDS) were used to carry out the
microstructure observation and quantitative analysis of the intermetallic layer of hot dip aluminized ductile cast iron with
different hot-dip times as well as specimens with different Ni contents. The results show that the intermetallic layer
consists of a “tongue-shape” Fe,Als layer and a FeAls layer of which the thickness is much thinner than that of the former.
At the same time, graphite spheroids disperse in the outer Al topcoat and the inner Fe-Al intermetallic layer; within 0—15
min, the growth rate of the intermetallic layer approximately obeys the parabolic rate law after a short transition phase,
and the layer is thicker than 65 um after 15 min. Furthermore, the thickness of the intermetallic layer decreases from 88
to 49 um with the increase of Ni content from 0 to 1.5% (mass fraction), and the “tongue-shape” interface between the
substrate and Fe,Als phase becomes smooth. In addition, the microstructure evolution of intermetallic layer of hot dip
aluminized ductile cast iron was also discussed.
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Table 1 Chemical compositions of ductile cast iron samples

and pure aluminum

) Mass fraction/%
Specimen
Si Mn S P Ni Fe
Ductile 3.58— 1.79— 0.18— 0.013—-0.031- 0.00—
castiron 3.69 2.05 0.19 0.017 0.035 1.50
. Mass fraction/%
Specimen
Si Fe Mn Mg Zn Al
Pure
) 0.085 0.185 0.006 0.041 0.022 Bal.
aluminum
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Fig. 1 EDS spectra of hot dip aluminized ductile cast iron: (a)
Location of points for EDS spectra; (b) Spectra 1 and 3; (c)

Spectrum 2
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Fig. 2 Microstructures of aluminized layer at 750 °‘C for different hot-dip times: (a) 0.5 min; (b) 1 min; (¢) 2 min; (d) 5 min;

(e) 8 min; (f) 10 min; (g) 12 min; (h) 15 min



H23BH S Mi UL, 5. PGRIBHER SRR A e E A SN AR 1251

W, St HIAFEAE SR AR A A A7 B R A
FEEEMY, SXRFHAS T FeAls 4K MM, 7 Si
B EARMRECE JLPAE A SiEART, FeAls iEHFEE
PR, TR AR R W FeAls /2, LR
THEAA,

TiAh, BRERTERA G AT RO AT BRI IR IATMOU
AL, T ARG : —RAEHCIRA SR
MIZAT T, FeyAls (A2 138 FHL T e A8 Js R TR FL T4
A5 1) e — %€ A A BEAR S E A (] 2(h)), 1
HAEBFH ARSI A AT AL 2t 2 A 52 252 i
AR A B R O i e, X AT RE A 3 BT
WR7FepAls SEAHAE I A 1R R P2 A5 A A R i A /N )
JR; R MRS R TR, TSR 2R =
G SR R SR . (1 TR T (9 g
FUBR L 0 Bodt AR R T, 5 2 2eag i ) A A KD
SLARRORHIAE, LR, e RsEs i
REP AT SRR W B EAE B2 RIS AEREAR AL
(RO R, A SRRt 2 T 8 A B T T 5 A s
TR RE ST BN A SR Bl L AR SR R AR 2
L D, PR T SRR AT A R AN R
L%, A SRR LA D

22 KEHBHRREBEERERINE

3 I A DA S v AR £ R R T4
JEEER GBI (8] (AL £, T SRR
B 750 CRANFREIB TR N & )21 3%
JEBEIN (R AR R AN 3 . e Sz B
PRI, RAGRIS BN R T IO Ab B, 15
2 JE R I TRy MR th 2 i P 4 P o

HiE 4 aTLLRE Y, )2 R RO FAERS i 6] F

75

651

55r

Thickness/um

45

35+

25

0 4 8 12 16
t/min

3 750 C R AR R SRS T R
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hot-dip time at 750 C
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Microstructures of hot dip
aluminized ductile cast iron with different
Ni contents (mass fraction): (a) 0; (b)
0.5%; (c) 0.7%; (d) 0.9%; (e) 1.5%
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Fig. 6 Thickness of hot dip aluminized layer of ductile cast

iron with different Ni contents
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