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Abstract High carbon Fe-based alloy with various C contents is deposited by laser cladding technology. Optical

microscope (OM), X-ray diffraction (XRD), scanning electron microscope (SEM) with energy dispersive

spectrometer ( EDS). microhardness tester and electrochemical workstation are used to investigate the

microstructure, phase, carbide morphology and composition distribution, microhardness and corrosion resistance of

the cladding. The results show that the microstructure of high carbon Fe-based alloy is uniformed and compacted.

With 2.5% C (mass fraction) in the cladding, the microstructure consists of primary y-Fe with columnar dendrite
morphology and inter-dendrite M;C; carbide. With 4.5% C in the cladding, the microstructure consists of primary
M; C; carbide with equiaxed dendrite morphology and eutectic (M;C; + y-Fe). With the content of C increasing. the
average microhardness of the cladding increases from 913. 96 HV to 1421. 54 HV. Meanwhile, the corrosion

resistance of the cladding is improved.
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Table 1 Chemical compositions of laser cladding

powder (mass fraction, %)

Elements C Cr Si Mn Fe
Sample A 2.5 27 0.4 1.5 Bal.
Sample B 4.5 27 0.4 1.5 Bal.
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(a) 2.5% C; (b) 4.5% C
Fig. 1 Microstructures of high C Fe-based laser claddings. (a) 2.5% C; (b) 4.5% C
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Fig. 2 Phase mass fraction versus temperature curve of Fe-Cr-C alloy. (a) 2.5% C; (b) 4.5% C
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Fig. 3 XRD of high C Fe-based laser claddings
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Fig. 4 Morphology of M;C, carbide in laser claddings. (a) 2.5% C; (b) 4.5% C
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Table 2 EDS analysis of M; C; carbide (atoms fraction, %)

Elements C Cr Mn Fe Si

Sample A 39.73 17.64  1.25  40.40  0.98

Sample B 36. 64 28. 66 1.23 32.90 0.58
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Fig. 5 Microhardness distribution of laser claddings
3.5 1RE R
6 A [l ik 2 o 9 e i BRI S 0 2 AE T
WA ECN 3.5 %01 NaCl i 8+ i) 2l o A7 1 £k il 2%
Hifk#s 85 £ 3, —BiMis. kEGEHET
S A TP T ol B R A TR
P JZ W : Fe—>Fe*™ +2e , @D
BB R . (1/2)0,+H,04+2e —>20H ", (2)
MR : 2Fe+ 0, +2H, O—>2F*" +40H —
2Fe(OH), v » (3
ML 6 AT DL H L Bkl AL 50 B 2

JE PRI (—0.57 V) L ol 2. 5% IR T2 1)
JE A7 (—0. 59 VORE T 0.02 V., H#E b v 3 2%
JE(1.95 pA/em?®) AT BT FEAR . 22 B FLTR ok 1 22 00
FEWER 2. 50 MG EZ. 45463 3 LN,
Cr & ®8m mwA M, C, BIaib oA Fl 42 7 &
WA IO 2 2 i plte . W) B IRSE 38 5 o A
M)A M, Cs B e Ak 9 /0 1 TR 4 44 A 325 s 1 #L
TES B ol s A 53— 5 T T ) AR T el e

-3.0r

-3.5r
= -4.0r

I/(A /cm?
dod oA
(o =1

o 3
— -6.0 : : = 2.5% C
o 0,
_65L i 4.5% C
-7.0 . . s , .
-08 -0.7 -06 -05 -04 -0.3
Potential

6 JAA 2B H ARk Al
Fig. 6 Potentiodynamic curves of laser claddings
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Table 3 Electrochemical parameters

Parameters 2.5% C 4.5% C
Corrosion current
X 1.97 1.95
density /(pA/cm®)
Corrosion potential /V —0.59 —0.57
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