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Cladding Angle Model and Variation Law of Fe-Based Coating
Fabricated by Mechanical Vibration Assisted Laser Cladding
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Abstract Febb alloy coating is fabricated on 45 steel surface through laser cladding assisted mechanical
vibration process. The geometry morphology of cladding coating is observed by optical microscrope. Utilizing
AutoCAD, geometry parameters of cladding coating height, width and cladding angle are marked to explore the
effects of laser specific energy, amplitude and frequency of mechanical vibration on cladding angle. By means
of second-order polynomial of response surface analysis method, a function model being able to express the
relationship among cladding angle, laser specific energy, amplitude and frequency is established. Results show
that the cladding angle of laser cladding coating is greater when combined with mechanical vibration. Provided
with the same laser specific energy and amplitude of vibration, the cladding angle under frequency of 200 Hz is
larger than the one with frequency of 100 Hz, and the cladding angle reaches the minimum value when the
amplitude is 0.10 mm. The calculated value of cladding angle using the least squares function models is
superior to the existing geometry model by being closer to the actual measurement result.
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Fig.2 Geometric model of laser cladding coating
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Fig.3 Relationship between contact angle and surface tension
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Fig.4 (a) Without mechanical vibration and (b) with mechanical vibration (4=0.05 mm ./=200 Hz) macro morphologies of overlap coating
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Table 1 Processing parameters and measured values

Processing parameters Geometric parameters of cladding layer
Sample No. Measured Height of coating ~ Width of coating ~ Theoretical angle
Almm f/Hz  EJ/(]-mm™)

angle (o)) /(°) (H) /mm (W) /mm (a;) /(%)
1 0.05 100 75.41 140.46 6.128 1.379 131.54
2 0.05 200 75.41 146.89 6.096 1.321 133.17
3 0.05 100 83.02 140.17 6.092 1.336 133.17
4 0.05 200 83.02 145.78 6.032 1.185 137.10
5 0.05 100 92.21 142.40 6.326 1.281 135.90
6 0.05 200 92.21 144.83 6.107 1.361 131.95
7 0.10 100 75.41 131.66 6.036 1.201 136.60
8 0.10 200 75.41 141.04 6.062 1.186 137.26
9 0.10 100 83.02 138.15 5.988 1.246 134.81
10 0.10 200 83.02 139.94 6.023 1.204 136.42
11 0.10 100 92.21 127.89 5.899 1.565 124.10
12 0.10 200 92.21 129.63 6.031 1.515 126.65
13 0.15 100 75.41 142.66 5914 1.350 130.92
14 0.15 200 75.41 144.94 5.776 1.149 136.61
15 0.15 100 83.02 139.78 5.772 1.393 128.47
16 0.15 200 83.02 140.16 5.741 1.288 131.67
17 0.15 100 92.21 130.41 6.019 1.312 132.89
18 0.15 200 92.21 132.95 5.875 1.420 128.40
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Fig.6 Cladding angle value of actual measurement, function and model calculation
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