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Titanium Alloy Laser Cladding Repair Technique
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Abstract: To research and development new technologies of compressor blade damage remanufacturing, an experiment of
laser cladding Ti/Cr,O3 on titanium alloy surface by CO, had been carried out. The effects of processing parameters on the
cladding layer height, dilution rate and penetration into the substrate had been examined. It is found that the dilution rate
reachs the lowest value (3.95 %) at the laser power of 1.8 kV and the scanning speed of 6 mm/s. A white narrow metallurgical
bonding zone is formatted at interface between the cladding and the substrate, about 10~20 pm. The cladding layer is
continuous, homogeneous, poreless and crackless by optimizing the technical parameters. The hardness of the cladding layer
increased obviously, the maximum is 1150 HV, the average is about 3 times of the substrate.
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Fig.1 Surface topographies of laser cladding layer (a) single

track (b) multipass lap joint
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Fig.2 SEM morphologies of cross—section of the laser
cladding layer
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Table 1 experimental determination and calculation results
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Fig.3 Influence of clad height, depth of penetration (a),

width of clad and dilution (b) by laser power
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Table 2 Experimental determination and calculation results
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Fig.4 Influence of clad height, depth of penetration (a), width

of clad and dilution (b) by scanning speed

PO HH BB AL 5 4 TRRIVRS TR 3 32 B 1 il 2 42
R, KRR, RNEARREEARL .
223 ZPAEX R ZW IR G A Z M

PA LR B R 3RS 43 3l 43 A T BB AR R
R LR MR PR AR WO
RSO AL R S, (B EE B LR &
SR G RBEER, P LA # R aER
AT S ER A B IEE, BEIRRSHAE
PN S

fERIERZ IR LS B G, St 9 AHikd,
B2 T AT Bl R eSS RIS S
TESICTE AR, . BT TR BT PR B I
JEHAE, 43 B0 B R R D T B AR
5, IFTHERRER, AR 3 PR

PO, FRRER. JREERE BRI EO6)
RESHHRTIRA, EIEE R LR REF A
Ao BAR L, KR T ERG TR EE WOL SR B
MR, AHIX SO FRRER M E 2%, HE N



64 b B X W L =

2011 4¢

% 3 XS RITESR
Table 3 Experimental determination and calculation results
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Fig.5 Microhardness distribution of the laser cladding by the

distance from surface
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