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Fig. 1. Schematic view of the mICP jet set-up.
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mICP jet.

5 mm

]

K3 (MTIEM) SRR E iRy
Fig. 3. (color online) Spherical-cap-like copper depo-

sition.

KRS ICP S5 8 7 AR, 38 H TARAE R
TIPS S, AR5 & ARG h mT R R B
IR0 X, TCP & & 1R 5 ICP 46 & 1 4E
A TAR R R — B0, SR, i RS R4i/h, ICP
A B T AR IR E AR N R Y, BT AL
FIRY TN T R R ) B8RO0 T L A R N A 45 55
TR RE BT R A AR, JFAE—E IS

SN S B TR ARSEE. FUAI T B AR N T T
THUR A (R HSA BB R, TR 55 88 1R P PR I v
A 43 A7 AR e e AR [0 X AR A TR T
S5 AR R Y RO AT R AR iR 22 T R A A
A 4 B 1 M i 1 AT DRSS, I R EICP 1A

145201-2


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 12 ZF R Acta Phys. Sin.

Vol. 65, No. 14 (2016) 145201

FE R 7 W ate =7 N [ 570 (@ e e 7 e ]
VIR PE. AR — AN E B X A 2 (R S5 Th e
TN B T P AR TR B AR 1O R S A IR
g T, 5% 8 T —4E B RS DAFAEE IR K
Z I8,
73/2
D* psieKe’

X p HEMIEM, e NHETFIRER, n. AT
FE, Ko oM TRl E SR, 76 HAl S 5OR 28 115
T, DA B R R R A B T LR ST
ICP JE. {(Hil FAESLER TPl T Hmiiiok, &
BT TARTE R A4, A IX 355 P L 1] 17
fllJ8 S DATL 2, {75 LT 1) RE R A B AU AR B 4
BRI MR DR, AR R A B R AT
LT B 1) 55 28 T4k, TOP &5 B8 PR G R AL RE T
AR SRR B R PR AV TR

B4 7 H B T Ui 0 3R T % 30,
B4 (a) NARAFERES, B4 (b) & Wb 40 B 4T BE.
A DLE B, ARG AT JE G R R T O RS, /)
(Y RIOREAE LN HCK RUBE, 328 /N1 4 A J0RE ) K/,
XA AEIE B T PURR R FE A (0 5401k, 2R 8
A S5 B AR R N . R R R R AT

(a)

K4 SEM FUIBIRITES  (a) RELLEL (b) &5t
FTEEAb 2
Fig. 4. SEM image of the deposition surface: (a) Pre-

liminary sample; (b) polished sample.
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Fig. 5. XRD pattern of the deposition.
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Application of inductively coupled microplasma jet on
rapid manufacturing”

Zhang Yi-Chuan Yang Kuan Li Huan Zhu Xiao-Dong!

(Department of Modern Physics, University of Science and Technology of China, Hefei 230026, China)

( Received 20 March 2016; revised manuscript received 3 May 2016 )

Abstract

Metal rapid manufacture has received great attention in recent decades. Energy source with high power density is
requisite for the metal deposition. Atmospheric pressure inductively coupled microplasma jet is commonly characterized
by high temperatures, which is one of excellent candidates for metal rapid manufacture on a micro scale.

In this paper, we investigate the microplasma jet driven by a 150 MHz very-high-frequency power supply at at-
mospheric pressure. A microplasma of 3 cm in length and about 3 mm in diameter can be produced at 90 W power
applied, with gas temperatures above one thousand degree centigrade. The jet length rises first, and then decreases by
increasing gas flow rate, showing a transition from laminar flow to turbulence. The jet length also increases by enhancing
applied power, but then keeps a maximum value with further increasing power, which is attributed to the attainment of
equilibrium between the energy absorption and losses in the transport process in plasma.

Copper powders are carried by the argon flowing into plasma, and melted fast by the microjet. An alumina ceramic
plate is used as a substrate, which is set on the substrate holder with a precisely controlled X-Y-Z manipulator. A copper
spherical cap with 2 mm in diameter and a column with 1 cm in height are fabricated in a few seconds, respectively,
on the alumina ceramic substrate. The Cu spherical cap is characterized by scanning electron microscopy. Particles
obtained on the sample surface are far smaller than the source powders, indicating a melting process of copper powders
in plasma, as well as high gas temperature exceeding the melting point of copper. The weak peak of Cuz410 is present
besides strong copper diffraction lines in X-ray diffraction pattern, suggesting that the weak oxidation happens during

rapid fabrication.

Keywords: inductively coupled microplasma jet, micro-size, rapid manufacturing

PACS: 52.25.-b, 52.40.Hf, 52.50.Qt, 52.75.Hn DOI: 10.7498/aps.65.145201
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