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Table 1 Chemical composition of Ni-alloy powder

Chemical composition (wt- %)
Ni Cr B Si Fe C
Ni-alloy | bal 15 4.0 5.8 12 0.73

Powder

Table 2 Laser parameters used in this study

Laser power P (W) Beam diameter D (mm) Scanning speed ¥V (mm/s)
700~1000 2~5 2~14
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Fig. 1 Schematic illustration for calculating the E AAEO FF
dilution of a molten pool R = (w/2)* 4+ (R, — hy)?
(a) typical shape of a molten pool Ry = (W*/4 + k2 /(2ky)
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R—J‘@k,ﬁ-ﬁﬁﬁé‘liﬁﬁﬁﬂﬁbﬂﬁm Fig. 2 Relationship between specific energy (P/Di") and
ARBBETARENRA. B2 . 2BWH-E dilution of a molten pool in the laser cladded TiN-
ﬁ'mﬁg ’ Eﬁﬁ I‘ﬁ]ﬂﬁe Eil :Pﬁffill]ﬁﬁﬂ‘lﬁ‘f ----; Values measured by optical grid-microscopy

’-ﬂ‘: 1~10 pm Zrﬁ] o ﬂﬁmcpxﬁl Eﬁmwﬁﬂﬁ ~———; Values calculated according to the formula (1)
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reinforced coating

Fig. 3 Microstructural characteristics of laser cladding regions (P = 1000 W, I’ = 6 mm/s and D = 2. 5 mm)
(a} bonding zone; (b), (¢) distribution of unmolten TiN particles in the cladded layer

Fig. 4 TEM morphologies of primary dendrites and interdendritic regions in the cladded layer
(P=1000W,V = 6mm/sand D = 2. 5 mm)
(a) ptimary dendrites of y -Nij (b) eutectics at interdendritic regions
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Fig. 5 Morphology of resolidified TilN particles Fig. 6 Distribution of microhardness in the TiN-
in the cladded layer reinforced coating and Ni-alloy coating
(P=1000W,1"=6mm/sand D = 2. 5 mm) (P=1000W,V =6mm/sand D = 2. 5 mm)
(a) SEM photograph; (b) line compositional distribution of Ti @ 0% TxN +70% Ni-alloy; O Ni-alloy

Table 3 EDAX results of laser cladding reglons corresponding to the locations indicated in Fig. 3 (a)

Alloy element content (wt-%)
Locations of Measurement
Ni Cr Si Fe U]
a . Primary dendrite 72.1 5.5 7.0 13:3 2.1
b» | Bonding zone 62.1 12. 8 5.6 19. 0 0.5
¢ . Heart affected zone 1. 4 0 0.3 58. 3
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Fig. 7 Wear volume and wear rate of the laser cladded layer
(P=1000W,V =6mm/sand D = 2. 5 mm)
(a) wear volume; (b) wear rate. O, V. 30% TiN+V.70% Ni-alioy; @; Ni-alloy; A; Substrate
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Laser Cladding of a Wear-resistant TiN,/Ni-base Alloy
Composite Coating

Ouyang Jiahu Pei Yutao Lei Tingquan Zhou Yu
(Department of Metals and Tecknology, Harbin Institute of Tecknology, Harbin 150001)

Abstract; A 2 kW CO, laser was employed to clad a TiNp/Ni-alloy composite coating on
steel 1045, The microstructure and sliding wear property of the cladded layer were
analyzed. The dilution of the TiNg- reinfored coating under different laser processing
conditions was discussed. The cladded layer exhibits TiN particles, y -Ni primary dendrites
and the eutectics of y -Ni + (Fe, Cr),; (CB);s in the interdendritic regions. High density
dislocations in y -Ni primary dendrites and a large amounts of stacking-fault within (Fe,
Cr )23 (CB)s phase are observed. Partial dissolution appearing on the edges of original TiN
particulates and their regrowth in the form of independent fine dendrites during
resolidification are found in the cladding region. The addition of TiN particulates into Ni-
alloy coating greatly improves the wear resistance of the composite coating by increasing the
microhardness without distinctly increasing the friction coefficient of the composite
coating.

Key words TiN particles, laser cladding, wear-resistant coating





