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Coating of heat-acupuncture needle using an Al,O; material to improve a heat
insulation
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In this research, heat-acupuncture needle was coated with Al-O3z by applying a plasma spray
coating method to prevent a skin burn. AlOs, which is one of the representative bioceramics,
does not have an influence on the chemical change in the body system. The ceramic coating
thickness was about 100 um. The experiments of heat conduction were performed for uncoated
needle and coated heedle. The results showed that the surface temperature of needle decreased
as the needle was coated with Al:Os. The surface temperature of uncoated needle was about
48 °C, while that of needle coated with Al.O3 was about 39 C.
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Table | Property of Al,O,

Purit;
Material | Size{(zm) | Model | Company
(%)
105 Sul
ALO; 995 | -31~+39 ulzer
SFP metco

Table 2 Thermal propetty of needle and coating material

Thermal Specific Heat
Materials Conductivity Capacity(J/g
(w/m-K) ©) i e ,
Needle Silver 419 0.234 Fig. 2 Configuration of Heat transfer experiment
Coatll?g ALO, 46 0.753 equipment
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a) Silver needle

b) Al,O; coated silver needle
Fig. 3 SEM picture of needle surface
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Table 3 Surface roughness of needle

R Sil Al,O; coated
ghn r
oughness Hve silver needle
Ra(um) 0.188 8.568
0.034

Silver needle
0.014 '

Profile(mm)
<
8
i

ALD, coated needie

Fig. 4 Surface profile of needles

o] &3t H¥
A Fo FRAAY] AHE vuwsiglth £ 3 &
AI;O3 F8 Ao & 2% Surface roug}mess-} x|

il

S vEhd Aot E"m%lﬂ Ra & #%

£ dFo) A= Surface Profiler &



ron

ISYUSSSIX M 26 H 43 pp. 114119

April 2009 / 117

Surface Profile & WERHJ I ) <
W ALO, ¥ ¥ 239 Ewe] myAel &3
F9 vlmste], A4Es] A AL BoFm gl
ool e kel 9 3ye] ARelMe gol =
gzul AL FAAA A7 weg =Y 43t

ol A% 71E A 29 ddAM A7
7he Aem QE FFER Qs ol AR

A Ao g,

33 1 M3 Fo| 2 dEx AY
2 AFdAaE ALO; AlEY 2EE s 23

3ol e HAT £ dE Ad #BE AP S

A3 FAE AdES AAFAY. 2 5= 24

22 Enu=e

o{tE

ruE:L

Ao AEH A JEe 98 A7t
ewe] BAZ UeFEn Ao Aeke seel
dde a8y AgeEa LRt LA B
obA oF 100sec °l 100CE Yz on, 257 A&
Z7H8 7k o 1000sec 7 AUEARE A9 B8
A 7EA] ek 140CE FA 84 ©o)

T st (o =Y He %%ﬂr AlLO, Hl

i =2¥ A -?94 OX]Oﬂ"i -EE 5140}
A A AFE B &l
(Edge part)@ AlEe] Z
o A& FEY FUAFEMiddle part)S
Atk ¥ syl A B mpel o)
€Y FER FUREY %Etﬂﬂa 2R3

[

Ko
s
=]
BE

] o

N

o o
o [E flo ol 2 o J[N' o i o

L
fu
o=}
=
idg]

h=
Tl 2RV EuREY 2ENY £

2
P
0,
v
fo
e}
o
N
X
i
ok
A
o3
aaad
(98]
<
&
o
«Q
N
)
ﬁ
S ol

A

A HRe} AFse FUREY 2xE 9B3
2% 43CTE 9o, F 600 sec F-8 A3
A ok 45-475CE HAGE AE &
AA SHAEA ol AAE YehiA
e S dAY, 22 9% 1ES =
Aol olof W, B &d Eorte=
°F 500sec 7HA] Z=7} 45sitirl
b4l oF 42~43C9 25E %Zlé}b
1:],. Y H &£Fe ERRd &
Aol ozl $lol A FH 24”51
Atole] AddEdE

T o
2o,
R}

nEr}oLmlonsd_'ﬁ—{wﬂ,

o

o o
>, r—[m
rIo

|

3’.9‘
2 l‘*lﬂi W o

2 12 o n@ of mh xo
2 H
=y
2
X o,
o r
i

I e
ut

o rlo
i

y

por) _ll}l'
. o o
HU -

=
A

18 50 ALO; Al

12}
R
oft
tlo
ot
Y

© b

o rlo

bt

~ +— Heatsource |
140 —

1204

1004

Temperature
3
1

80

404

20 T T T T T

Time(sec)

a) Heat source diagram

50 Silvermiddle
]
L]
T
T
2
4 Silveredge
8
E
o
ol
304
25 ; r ;
0 500 1000 1500 2000
Time(sec)
b) Heat conduction result of silver needle
50
o 45
o
2 Aly03 edge
T
2
I
[
-3
£
[
2

0 500 1000 1500 2000
Time(sec)

¢) Heat conduction result of Al,O; coated silver needle
Fig. 5 Heat source diagram & Heat conduction result
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Fig. 6 Maximum temperature of needles
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