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Morphology control technology of dendrite with
layer by layer guidance

WANG Gui-feng, TIAN Zong-jun, LIU Zhi-dong, SHEN Li-da, HUANG Yin-hui

(College of Mechanical and Electrical Engineering,

Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: The two-dimensional fractal growth of dendrites was transferred into interlaced growth by swinging
jet-electrodeposition. Subsequently, with layer by layer guidance in scanning and swinging jet-electrodeposition, the
dendrites were guided to interlace with each other along the scanning direction, forming three-dimensional porous tissues.
The porous tissues under different swinging numbers and step-sizes were analyzed and the controllable interlaced growth
model of dendrites was established at the same time. The result shows that the morphological evolution of porous tissues
proves the accuracy of this growth model. With a small swinging number, the neighbor dendrites are difficult to interlace
with each other. When the swinging number is relatively large the massive branches come into being at the interlaced
spots along the horizontal direction. As the step-size increases, the pores of porous tissues become larger in size. The
morphology of porous tissues is well controlled by the regulation of process parameters and control conditions.
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Fig.1 Comparison of simulation morphologies ((a), (b)) and morphologies of fractal dendrites ((b), (b)) during electrodepositing

((a), (a")) point cathode electrodepositing; ((b), (b")) fixed point jet-clectrodepositing



F21EE M

o A BURIEERIR)Z G SRR

2225

CNC |
machine
Z axis

Anode tube
Infusion pipe

Nozzle
Cathode

Electrolytic cell

substrate
Reflux pipe Flowmeter
1 |
X—7Y axis table [_ (Q\Throttle
Pump
Temperature controle unit  Liquid storage tank

B2 AR R S

Fig.2 Schematic diagram of equipment in jet-

electrodeposition
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Fig.3 Morphologies of simulation and two-dimensional dendrite with controllable interlaced growth: (a) Simulation result; (b)

Dendrite prepared by swinging jet electrodeposition; (¢) Morphology of dendrite; (d) Morphology of dendrite roots
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Fig.5 Micrograph of porous dendrites
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Fig.6 Layer by layer guidable growth model of dendrite: (a)

Step 1 and step 2 of first scanning motion; (b) End of first
scanning motion; (c) End of second scanning motion; (d) End

of several scanning motion
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Fig.7 Porous dendrites prepared under different swinging
numbers: (a) 40; (b) 50; (c) 60
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Fig.8 Micrographs of porous dendrites prepared under
different swinging numbers: (a) 40; (b) 50; (c) 60
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Fig.9 Porous dendrites prepared under different step-sizes: (a)
0.3 mm; (b) 0.5 mm; (¢) 0.7 mm
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Fig.10 Micrographs of dendrites prepared under different
step-sizes: (a) 0.3 mm; (b) 0.5 mm; (c) 0.7 mm
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