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Effects of B,C and Ti Contents on Structure and Property of
Laser Cladding Fe-Cr-Ni-Si Alloy Coatings
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Abstract The Fe-based coatings with different compositions are produced on 45# steel by laser cladding
technology, and the structure and property are analyzed. The results show that the cross section is composed of
cladding coating, heat affected zone and the matrix after laser treatment. and the interface between cladding coating
and the matrix is metallurgical bonding. The laser cladding coating is composed of columnar crystal, a little columnar
crystal and fine dendrite, fine dendrite and carbides of type M;; C; from the bottom to surface. X-ray diffration results
show that the content of austenite decreases and the content of martensite increases with the increment of BAC and
Ti, while the microhardness and corrosion resistance are improved. However, when the Ti content reaches 4.5% ,
the structure changes obviously. Which is composed of a little cellular dendrite, fine dendrite and dendrite with plum
blossom shape from the bottom to surface, and the hardness and corrosion resistance are best.
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Fig. 1 Microstructure of the matrix
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Table 1  Composition of SD-Fe35 powder (mass fraction, %)

C Cr Ni Mn Mo

Si B \Y% w Fe

0. 44 13.39 5.5 0. 337 1.41

3.26 0.196 0.047 0. 335 Balance
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Table 2 Powder proportion for laser cladding

(mass fraction, %)

Samples Mo-Fe B,C Ti powder SD-Fe35
Bl 1 0.5 1.5 97
B2 1 1 3 95
B3 1 1.5 4.5 93
B4 0 0 0 100
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Fig. 2 Macroscopic morphologies of Fe-based

laser cladding
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Fig. 3 XRD patterns of Fe-based laser cladding coatings.
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Fig. 4 Microstructure of laser cladding coating (B4).
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Fig. 5 Microstructure of Fe-based laser cladding coating (B3).

(b) JEHB; (o) HFHE; (b THH

(a) Cross-section pattern; (b) bottom region;

(c¢) middle region; (d) upper region

1203008-3



H |

# ot

50 et B P AR T A UM R R 1) SR AR A . B
PR LORIE B A 3G, AL 2R B — iy A
AR R A LI 5 (b)) ], i B 35 %) 24 282 348 K L 4 /N g A
PRAR A 5 T 1 1) TG B S8 24 K T o) P AR S A 7 A, L b
B AN/ AR AR LR 5o ] BT 2 B TR ES 58 4>
/N AR AR AR A SR AL L 5(dD ],

B3 Sl FE R A% SEM BR B s . K i B AL
Yrildh S i, Bk e 2 ok - i LIl 6
(a) ], B 6(h) Rk br &I, & Sk ik v 32 %
A Cr.TiFe R L% 3, RIFE 7 TEM
GEALATHN, AR AL O M, Co B, TN R,
TIEE R R T Tiok & = 5A%, H B, C 78 % 4 fig
AR R AR B AR DRI TR e B R N R AR i THC B
TiB, S84k A9 - 1 & 25 B M. Cs BB ) 43 A1 T K%
anlal . 5 3 Al LA BT E Ti.CroNi St % TR
(#9751 il A R R A A R B T [ SR AR AR T

(@) :

K6 SIS . () SEM B K ;(b) figik
Fig. 6 Intergranular carbide. (a) SEM micrographs;

(b) energy spectrum

0.22 um

7 I RN M, Co BURALY)
() TEM 5 (b) i BE A
Fig. 7 M,;C; carbide in the cladding layer.
(a) TEM micrographs; (b) diffractive spot
# 3 IABZ AR SR o T 4 R
(B4, Y0
Table 3 Energy spectrum analysis results of different

points in the cladding layer (mass fraction, %)

Position Si Ti Cr Fe Ni
2.35 14.88 74.72 6.34
2.58 0.80 9.46 79.72 7.44

Intergranular 1.71

Transgranular
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Fig. 8 Hardness curves of different Fe-based

cladding coatings
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Fig. 9 Polarization curves of different Fe-based

cladding coatings
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Table 4 Corrosion parameters of laser cladding coatings

Samples Low/(puA/cm®) Ecore/mV
45 % steel 10.213 —0.914
Bl 4. 049 —0.52
B2 2.521 —0.370
B3 0.1428 —0. 286
B4 1.178 —0.327
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