ESRLE KR BITHH Vol. 38 No.3
2020 F 6 B Light Industry Machinery Jun. 2020

(GRS - &it] DOI: 10. 3969/j. issn. 1005-2895.2020. 03. 006

MREERAY/ SRR ENE BRI a5
4%, DR, HiEs

(LT RBEAXF MATRSR, EiEF 201620)

H EATRIPARALN SRR, R AEA A KB AR R F RS KA L 6 s A4y A 4k 64 S0
AMEABEMA, ERRA2EATHE 2 HRR LR E, @il e F LM LSBT B B ) UL 8 R A8 4E
RIEAT FAE ; F) A 48 X FL Y 2 800 CiBE F A2 35 h Xﬂ'ﬂﬂ%ﬂ%%ﬁékﬁﬁm%ﬂ&%%‘,i#gut)‘éﬁﬁﬁﬂu A
A X S EATHAL 2246 8 F 2 A A AU A R RS . HREAVBEELSFEMENRIFHEELES L
S ALF I BTG FAm CryC, 0905 B (Cl) 22K & AR & %éﬂﬁk A VO 6k E(C2) B4 % 6y & IRAH
e Bk dh, P Cl a9tk B C2 B A4 m0 34  REELEANR, 2 ALK ENSERAAEAR T4
AT HRRGII, LA CL 69 WA E B AT B Rk, B o A ShAACE B E L C2 /s, CrégimNA
F) TR A A% FE 0 BAE Cr, 0, , ML R ARG I L, MRS T A RS20 ZRALE,

X @ LR E A RAS; B AARE HRRAKE

FE 4 FE . TG115;TH140. 7 SCERFRRRAD : A SCE S 110052895 (2020 ) 03-0028-05

High Temperature Oxidation Resistance of Carbide/Cobalt
Based Coatings by Laser Cladding
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Abstract:In order to improve the high temperature oxidation resistance of invar alloy, two different kinds of composite
coatings were prepared on invar alloy surface by using fiber laser with different combination of nano-sized carbide and
cobalt powder as cladding materials. The microstructure and phase composition of the cladding layer were characterized
by SEM and EDS, and the high temperature oxidation experiments of the base metal and the cladding layer were carried
out at 800 °C for 35 h using a box-type resistance furnace. The oxide layer components of invar alloy and coatings were
characterized by XRD, SEM and EDS respectively. The results show that the cladding layers have good metallurgical
bonding with the base metal and no obvious defects such as pore. The coating with Cr;C, is mainly composed of cellular
and columnar crystals, while the coating with VC contains more fishbone dendrites and feather dendrites. The coating
structure of coating added with Cr; C, is more fine and uniform than that of VC, and the interface is more obvious.
Compared with the invar alloy, the high temperature oxidation resistance of the two composite coatings has been greatly
improved , especially the sample added with Cr;C,. The thickness of the internal oxide layer of the coatings is obviously
smaller than that of the base metal, and the thickness of both internal oxide layer and external oxide layer of the coating
added with Cr;C, is also smaller than that of the coating with VC. The addition of Cr is beneficial to the formation of a
dense oxide layer Cr,0, at the interface, which hinders the diffusion of oxygen to the matrix and greatly improves the
high temperature oxidation resistance of invar alloy.
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Microstructure of invar alloy

Table 1  Chemical composition of substrate
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Table 2 Laser cladding processing parameters
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Figure 3 SX2-5-12 box-type resistance furnace
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Figure 4 Macroscopic morphology of sample C1
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Figure 5 Microstructure of two groups of

cladding layer and interface
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claddings of specimens
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Table 3 EDS analysis of chemical composition for

locations labeled in figure 6
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Images of typical microstructures in
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HFFE S C A Cr Fe Co Ni W
I 1.06 - 10.08 25.46 23.86 14.80 24.64

¢l I 131 - 4.12 28.13 26.00 26.94 13.50
m 0.34 - 4.65 14.62 13.62 10.93  10.40
V 1.20 1.07 - 37.81 19.42 27.93 12.57

@2 V 1.29 1.67 - 36.15  16.07 32.21 12.61
VI 0.31 14.76 - 18.13  6.02  9.88 15.51
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Figure 7 Relationship between mass gain per

unit area of samples and invar substrate with time
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Figure 9 SEM images of oxide layer cross section of base metal and samples
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Figure 8 XRD patterns of samples and invar alloy
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Table 4 EDS analysis of chemical composition for locations labeled in figure 9
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