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Research on Microstructure and High Temperature Resistance
of Iron-based Superalloy Coatings by TIG Overlaying
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(1.School of Material Science and Engineering, Wuhan University of Technology, Wuhan 430070,China; 2. Guangdong
Shunde Eakong Technology Corporation Limited, Foshan 528318, China)

Abstract ; The overlaying céatings with the basic composition of iron-based superalloy GH2135 were prepared on Q235
steel substrate by TIG overlaying. The microstructure, tempering resistance and high temperature oxidation resistance of the
coatings were studied. The results show that that the microstructure of the coating is composed of dendrites y—Fe (Cr, Ni, etc.)
solid solution and intergranular a —Fe. The intermetallic compound precipitates, and a few special carbides appear in grain
boundaries. Unlike H13 steel, the hardness of the orthogonal group layer increases with the increase of tempering temperature.
After 700 ‘C high temperature tempering, the hardness (346 HVO.1) of 1A coating is largest in the orthogonal group.
Compared with the basic formula cladding 10 J and H13 steel, the 1A coating's hardness increases respectively about 50 and
82 HVO.1. 11K coating's hardness (349 HVO.1) is higher than that of 1A coating,then the tempering resistance is optimum.
The 11 K coating shows the excellent high temperature oxidation resistance, and its oxidation mass per unit area is merely 1/8,
1/3 of H13 steel at 600 and 700 ‘C oxidation experiments , respectively.
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Tab.1 Chemical composition of basic formula
10J powder(wt%)

C Cr Ni w Mo Al Ti B Fe

0.08 15 345 1.95 1.95 2.4 23 10015 &8
X2 TIGEREXRRAENIETSH
Tab.2 TIG cladding orthogonal test scheme
and process parameters
No i 4k 9 22 Bl HE k¥ P
B4 (wi%)| Cr(wt%) | W(wt%) Mo(wt%)
1A | gosc | 15(1) | 2(1) | 2D TZE5%. Mkh
— ’ W 1=110~120 A, IR 3 3
2B | 30.0Ni 15(1) 4(2) 3(2) % v=60~80 mm/ min, 5
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Tab.3 The elements content of microstructure of 1A and 10J coatings in different zones (wt%)

(b) 10] 7 = (BEI)

=22 X 35 B C Al Ti v Cr Fe Ni Nb Mo w
[aE=E 0.00 0.00 111 1.58 0.46 12.32 | 5801 | 22.69 0.16 1.56 2.13
ARBERKREAR 0.00 0.00 1.03 1.23 046 | 1241 | 5800 | 2294 | 024 1.60 2.1
BRGFFEKGHL | 0.00 0.00 1.08 0.78 0.31 1224 | 60.77 | 21.49 | 0.0 1.26 2.07

. CRARBEREHSLA | 0.00 0.00 L11 1.08 035 12.16 | 59.98 | 21.61 0.00 1.46 2.25
D R B & 0.00 2.19 0.82 1.55 045 | 1219 | 5796 | 2166 | 025 1.41 1.54

E X BBk 48 0.00 2.69 1.42 5.87 0.45 994 | 4517 | 23.02 | 4.63 291 3.91

g2kl 0.00 0.00 131 177 - 11.60 | 5536 | 24.97 - 1.68 1.95
ARBHAKGHAR 0.00 | 0.00 1.24 1.39 - 11.95 | 5622 | 25.46 - 1.78 1.96
BXGARKEHHE | 0.00 0.00 1.28 1.80 - 11.98 | 56.79 | 25.31 - 1.39 145

o CREBERKREHL | 0.00 0.00 131 1.58 - 11.96 | 56.78 | 25.43 - 1.41 1.53
D REBEMIL 0.00 2.56 0.92 1.85 - 970 | 5643 | 25.26 - 1.59 1.68
EXBGaFRaH 0.00 2.81 1.41 5.52 - 9.85 4723 | 2791 - 237 2.90
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Fig.2 XRD patterns of 1A and 10J coatings
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Fig.3 Microhardness of orthogonal coatings at low temperature
tempering and factor-level influence curves
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Fig.4 Surface microhardness of the orthogonal group coating
after different temperatures' temperingand their factor-level
influence curves of hardness of the coating after 700 C
tempering
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Fig.5 Microhardness of the optimized formula 11K and
relevant coatings after 600 “C and 700 C
high temperature tempering
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