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Effect of Mechanical Vibration on Microstructure and Properties of
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Abstract: The Ni-base composite cladding layer was prepared on 35CrMoV alloy surface by laser cladding technology by
means of convection generated by external mechanical vibration. The microstructure of the laser cladding layer and the
evolution of carbide precipitates were analyzed by means of optical microscopy and scanning electron microscopy, and the
segregation of elements was analyzed by energy dispersive spectrometer in scanning electron microscopy. At the same time,
the hardness changes of the cladding layer under the action of vibration and convection were analyzed by microhardness
tester. The results show that mechanical vibration can cause microstructure refinement, dendrite fragmentation and carbide
precipitation refinement of the cladding layer, and vibration convection can make the coarse dendrite structure become fine

needle structure, and the element distribution of the cladding layer is relatively uniform, and the mechanical properties of

the cladding layer are improved.
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Tab.1 Chemical composition of 35CrMoV alloy plate

Elements C Si Mn Cr

\Y P S Cu Ni

35CrMoV  0.30~0.38  0.17~0.37  0.40~0.70  0.80~1.10

0.15~0.25

0.10~0.20 =<0.035 <0.035 =0.030 <0.030

= 2 Ni-WC L ZER S wl%
Tab.2 Chemical composition of Ni-WC

Elements Ni w C Cr Si Fe

Ni-WC Bal 57.3 2.45 2.36 1.11 0.12
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Fig.1 SEM images of powder
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Fig.2 Morphology of cladding layer under different vibration

frequencies
22 HHMERHN BB LR BEREEEEMRE

skl

Bl 3 B i At LAk I 2 -5 it i AL B i 2l e
WO B 2 1) D FE IR TR Pl B 3(a) T, Y
A AL AR S, A 2 Y R R R 43 S Ok
91.3 wm F1 31.3 wm, Yl AL Zh 0, 45 3 2 1
B FE AR EE 43 5] 4 118.7 wm A1 13.3 um, WA 3(b)

P 3 A TCHR SR TR e 0 )22 14 5 L R X e
Fig.3 Comparison of width and depth of laser cladding layers
with and without vibration
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Fig.4 Microstructure of laser cladding layer with and without vibration
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Fig.5 SEM image of laser cladding layer with and without vibration
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Fig.6 Schematic diagram and simulation of dendrite evolution under vibrational convection
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Fig.7 EDS area scan image of laser cladding layer with and without vibration
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