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Microstructure of Fe-'Ti B composite coating prepared by
laser cladding
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Abstract: In-situ precipitating Fe-T +B composite coating was fabricated on 45* steel surface by laser cladding with
optimal laser parameters and coating compositions. A certain amount of metastable phases differing from the stable
phases were obtained through laser surface modification which deviates from the equilibrium state. The microstruc-
ture of the coating was studied by X-ray diffractometry( XRD) and transmission electron microscopy( TEM). The
results show that the coating mainly contains Fe:B(Fe3;B)/ ®¢Fe and TiB2(TiB)/ aFe low melting point eutectic or

divorced eutectic presenting block, strip, granular and wadding shape. The in-situ eutectic phases and the matrix

have a certain optimal orientation relationship as they precipitate. T he faint dislocation tangle lies at the interface be-

tween the matrix and the irrsitu precipitating phases.
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Fig. 1 XRD pattern of coating surface
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Fig. 2 Morphology of FesB/ & Fe eutectic structure and wadding-like TiB and corresponding SADP
(a) —BF-TEM; (b), (c), (d) —SADP of FesB in different angle with zone axis of [011], [012], [013], respectively
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Table 1 Contrasting of d and 2 0 obtained from SADP of FesB and XRD measurement

d/nm 20/ ()
Index
M easured Calculated Standard M easured Calculated

020 0. 336 0. 333 0. 332 26. 45 26. 74
200 0. 274 0. 269 0. 272 32 57 33. 27
210 0. 252 0. 248 0. 252 35. 82 36 19
211 0. 219 0 214 0. 218 41. 21 4219
220 0. 212 0. 209 0. 210 4252 43. 25
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Fig. 3 SADP of large region above eutectic structure in Fig. 2(a) and

corresponding DF-TEM of strong and faint spots
(a) —SADP of certain region in Fig. 2(a); (b) —DF-TEM of strong spot; (c¢) DF-TEM of faint spot
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Table 2 Contrasting of measured, calculated and standard values of d and 2 0 of &Fe and TiB

d/nm 20/ (%)
Phase Index
M easured Calculated Standard M easured Calculated
110 0. 204 0. 203 0. 202 44. 3 44. 60
aFe 200 0. 147 0. 14 0. 143 66. 8 66. 76
211 0 12 0 115 0. 117 84. 06 84. 11
020 0. 153 0. 149 0. 152 61 57 62 26
TiB 021 0 14 0 14 0. 136 66 34 66. 76
303 0. 124 0 121 0 122 78 37 79. 08
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Fig. 4 Morphology of little block-like and granular FesB dispersing in

@ Fe matrix and corresponding SADP
(a) —BF-TEM of FesB in matrix; (b) —SADP of matrix and Fe;B
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Fig. 5 Morphology of diamond phase in-situ precipitated from

gray & Fe matrix and corresponding SADP
(a) —BF-TEM of diamond phase; (b) —SADP of precipitated phase
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Table 3 Contrasting of measured, calculated and standard values of d and 2 0 of TiB:

d/ nm 20/(°)
Index
M easured Calculated Standard M easured Calculated
100 0. 264 0. 259 0. 262 33. 89 34. 60
101 0. 204 0 198 0. 204 44. 98 45. 79
110 0. 154 0 153 0. 152 60. 27 60. 46

Kl6 oFe kb —MarhHES&H SADP

Fig. 6 Morphology of another precipitated phase in @¢Fe matrix and corresponding SADP
(a) —BF-TEM of precipitated phase; (b) —SADP of matrix and above phase
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Table 4 Contrasting of measured, calculated and standard values of d and 2 0 of Fe:B

d/nm 20(°)
Index
M easured Calculated Standard M easured Calculated
002 0. 214 0. 211 0. 212 4252 42 823 82
022 0. 163 0. 164 0 163 56. 36 56. 028 89
123 0. 121 0. 118 0 12 79. 37 81. 505 38
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