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Abstract. The Fe-based amorphous coating was prepared by detonation sprayed and the coating was insulated at 300, 400
and 500 C, respectively. Then the influence mechanism of the holding temperatures on the nanoindentation creep behavior
of the amorphous coating was studied. The experimental results show that heat treatment can significantly reduce the
porosity of the coating, make the coating structure more compact, and therefore have a higher microhardness; compared
with the low temperature heat treatment at 300 C, the iron-based amorphous coating after heat treatment at 500 Chas a
denser structure and a more uniform hardness distribution, making the creep stress index significantly increased from 15.4
of the initial coating to 36.7, indicating that heat treatment can significantly increase the creep resistance of the Fe-based

amorphous coating.
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Tab.1 Detonation spray parameters
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Fig.1 Cross section microstructure and surface morphology of Fe-based amorphous coating sample
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Fig.2 XRD patterns of Fe-based amorphous coatings before and
after heat treatment at different temperatures
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Fig.3 SEM image of Fe-based amorphous coating after heat treatment at different temperatures

PR EWT IR A R IE IR JZ S 316L IR R A R
UF IR 2E G B WA A R 3 5 IR B LR B
) 46 1R 2 1 0.95% 43 5 Bk /h 2= 0.90% (300 C ) |
0.80% (400 ‘C)F1 0.55%(500 'C), X EEREH T
BT R A R A B RS ARSI E Y
Ji - A AR HOZ MR 4D TR 2 T LB T EL,
23 $EFESEHEOEREES T

&l 4 S AN R BE R A7 B B RS R AR S TR )2
AR T 1% 4 [ 0 A Bl 3 0 38 A A, BRI U
JZ B 359 S R B Y K F 670 HV,, ., Rl #1Ak B
FERIIEM, W2 A LS M, LB U] R
1%, 75 % 2 R A0 T Sk R R I S 39 AR EE A 4R

URJZ,500 CHAE B1R Ui J= 09 - 24 5 el 58 3 i ==
850

1

700+ ) S—

N
wn
<

iR
—=—300 CHib# ik )=
[ ——400 CHub IR )=
—— 500 CHAE B .
0 30 60 90 120 150 180
2 55 W) PE B /um
[ 4 SRR SR 2 A [ BE T BAAh S A A T Bl et
vaxiil

Fig.4 Cross-section microhardness distribution of Fe-based

amorphous coating after heat treatment at different temperatures
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Fig.5 Load displacement curve and creep displacement curve of nanoindentation of Fe-based amorphous coating after heat treatment at
different temperatures
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Fig.6 The relationship between nanoindentation creep strain rate and load and creep stress exponent of Fe-based amorphous coatings
after heat treatment at different temperatures
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