Scientific
Research

K/
0’ .

* 0.0
e

Microstructure and Properties Research of
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Abstract: RE-containing FeMnCrNiAIBSi/CrsC, coatings were prepared on 20 steel substrate by high
velocity arc spraying. Microstructure and properties of the coatings were studied by means of optical
microscope, microhardness tester, scanning electron microscope and energy dispersion spectrum. The results
show that FeMnCrNiAIBSi/CrsC, coatings characteristically consisted of successive layers contained solid
solution phases, oxide phases and few pores. Compared with the coating which doesn’t contain RE,
RE-containing FeMnCrNiAIBSi/CrsC, coating has the higher bond strength, cohesive strength,
microhardness and high-temperature oxidation resistance. Both the two coatings have relatively excellent
thermal shock resistance.

Keywords: high velocity arc spraying; RE-containing FeMnCrNiAIBSi/Cr;C, coating; high-temperature
oxidation resistance; thermal shock resistance
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Table 1. Composition of the cored wires (wt%)
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Coatings Mn Cr CrsC; NiAl  NiAl, FeSi FeSiRe FeB
C1 40 14 20 0 20 1 0 5
C2 30 14 20 20 0 0 6 10
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Figure 1. Schematic diagram of cohesive strength sample

1 ARBEREEHTEE

WEPUIAGEPERE I R IR 2R
FEZ12 0.3mm, KRR hily i s 800°C, Bl
PR 15min, AR JEHCH RS, HCE T K R 2
7o W R AT IR E R R TR, vk S 1

o
2 R5i41ie
2.1 EERHELER

B 2 g P e J2 6 T AR T AR ZH 21 . Hh 1] 2(a)
i) I, PR EIS S R AH (B R sk A BT
)~ A E Rk B FTs) FALBR (i E Sk C
P i, WIZHSBAEE, MR, C2 )2
HIAAMN X FFLER 20 T CLIR 2, C2 RILH R4
F B ERS . mE 20)Ad) T LLE L, PIFRE
(R AR TR Ay AR ) 2 AN R, SRR R
AR N R K e R R R 1EKs 22 A Ak s R 2, P
SR E AR IR BB, 1 A & <A %Ak
BN/ N i s 1) TR, b ) A LRk e
TR ML RUE R, R ZERAE R RS R
AP, AL, C2 BRZMALA
LB BT CL i), HEZEEREE: Q)i
PERIGESEIVER : C2 Jleor & e mi i) Ni B Si,
AFTE 5, A3 S I Ni-Cr-B-Si &4 sk, H
FIRGF W e RIS s BT, WEiRE
EH i o — Ui R A5 TR O B B R (R D

978-1-935068-41-9 © 2010 SciRes.



,ogi* Scientific
#%% Research

(a) C1 R ERRE200

(b) C1 #BHEIE =200

(d) C2 #BHEmE =200

Figure 2. Surface and cross-section metallographic structures of
FeMnCrNiAIBSi/Cr;C, coatings (x200)
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Table 2. Microhardness of C1 and C2 coatings
R2.CILMC2 ARBRBEEMRER

Test regions in Microhardness of C1 Microhardness of C2

Fig.2 coating/HV, 1 coating/HVo 1
Region A 340 393
Region B 458 482
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Table 3. Bond strength and Cohesive strength of C1 1 C2
coatings
F3.CLM C2 ARLERERMNIREE
Coatings Bond strength/Mpa Cohesive strength/Mpa
C1l 8.5 188.3
C2 10.8 246.6
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Figure 3. Isothermal oxidation kinetics curves of

FeMnCrNiAIBSi/Cr3C2 coatings and 20 steel

at 800°C
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Figure 4. Morphologies of coatings after oxidation for 100h at
800°C
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Table 4. EDS results of A and B in Fig.4(a)(b)
4. B 4(a)() A & B KKy EDS 47
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