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RE-Al Coating under Ultrasonic Vibration Field
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Abstract The hot dip RE-Al coating on A3 steel was carried out by promotion flux method. The influ-
ence of ultrasonic field on the growth of surface layer of HDA RE-Al coating has been studied by MOM
and SEM and the growth of surface layer with time has been drafted. The results show that the RE-Al
coating on A3 steel is composed of surface layer and transition layer. It has been found that the thickness
of transition layer changes with time according to a parabola rule while the change of surface layer thick-
ness dose not. There exist three stages in the growth of surface layer with hot dip time. First the thick-
ness of surface layer declines to a valley point then increases to a peak value as second stage and then
declines again to a nearly constant value in third stage. The controlling factors of the thickness change
with time are different at three stages. In first stage [ the controlling factor is solidification-remelting
of Al on Al-Fe interface and in second stage I it is soaking-solidification while in third stage is soak-
ing of melted Al into specimen surface. Under the same hot dip conditions the regularity of thickness
growth of surface layer in ultrasonic field is similar to that without ultrasonic field but the thickness of
surface layer is thinner and the surface microstructure becomes more uniform.

Key words ultrasonic vibration field hot dip RE-Al surface layer dynamics

50071066
1963- 2002-06-19 2002-12-31

Dynamics Analysis of Surface Layer Thickness Growth of Hot Dip

67 —



2003

15

Sivan V!
Al-Zn
2
33 1 a-Al
FeAl, °7
Fe, Al;
FeAl
89
3
a-Al,0; B-AlLO; a-ALO; H,0
40

1 A3

720 °C 6 min
Fig.1 Cross-section of A3 steel aluminized
at 720 °C for 6 min

@)
1
Q235 %
C0.15 S10.12 Mn 0.48 S P 0.05
50 mmx 10 mm x 10 mm
#2 mm
% Si2.5 Ce0.35
Al
45 °C 0.5 % ~1.0
% 20 ~ 30 min
710 C
800 mm/min
20
kHz 500 W
1 min
4 %
JCXA-733
20 kV
2 x 107% mA OLYMPUS-
PM3
2
2



12

6
a
2
Fig.2 SEM photograph of hot dip RE-Al with and without ultrasonic treatment
100 -
g |
wmg| w1mE | KuRm pagrin
g oef 1
!
% -
B, ® ®
EX
oul e | wuna
0 2 4 6 8 10
BENtE /min 1
3
4
Fig.3 Film thickness as function of time
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Fig.4 Fe concentration in surface layer vs HDA time
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Fig.5 Ultrasonic streams in liquid Al-alloy
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