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Surface Heating Method Using Hot Jet Impingement
for Improving Transcription of Nano-Pattern
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Abstract
In this paper, a mold temperature control method for injection molding is proposed. The inner surface of mold is

locally heated by jet impingement to improve pattern transcription. Heating by hot jet is completed while the mold is open.

An experimental system that realizes the proposed idea has been built, which includes mold, nozzle assembly and heater.

Actual injection molding process including the proposed heating procedure has been conducted to verify the validity of

the method. The process has been done for several conditions with different jet temperatures and duration of heating. The

results from different conditions are compared.
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o,
Shd
o
2
L

g
i
T
H
i
W
rlo
\J
kY
e N
« R
z

-
o X

yo oy & ol K

T e of

£
-+
AN i
ol
Moo XL o 1l
D
ofo

D)
2
= i
o
2L
z
o

W
N
ol o
ﬂ g
=Y
3o
v
Ut
o PNl
o g
N o
ENY

p AL = §
3] 2o Ay

{o
U
>
4

o
o
+
ot

T, o
e 0

-

o3
O
LEEE

44g ww o
CRRRE SR
23 ek mekA
du 4As AFse Fo
S7h Wold Aew oy
% % Aoz A7uw e 338
= 7229 4YAA4 FEe 2w}
447 344 3¢ eER st B
o '
=

stejo] w]Fzlo] dojdnt o]E s
P

il
1% o

e
X oop ook X flo X

o
e
ox
>
iUk
I
- Olr

2
o
=)

O
O
)

of

o
(2o

rE do o
:o(:'s

4 exg ¥/ 237 94 T =
AlgAAwSt e Al A DA

WAAR A4t egn 584480, sunkkim@snut.ac.kr

A Ay 7leEe] TS AU

I2FEE @A M FEHAA EHsta dE
371424 RHCM(Rapid Heat Cycle Molding)[1],
MmSH[2~3], & 7HER[4], LFHA/TEH(5),
AL EHYR[6], B2 [7)5°] 28 #EA A
o Z2FYEL2 FHEWULREE WEA JIEstn
WzshE dEWHeEs UeEwdEd, 2u3H
9 EYE FUHAR USEA, 4=l AA,
Uxii®e] 754, ASAEE Ax, 2904y
AE A&, Solid Skin Structural Form A}EA E &

, TR EHEGAEY A B4

2,

ox 2,

>

Z
F AelE BY 2% F Hold A%E A
|} ®Bek ol mloja @ BRI AlEo M &
5 EAZE #dsle dx AR

o) A=, AAO(Anodic Aluminum Oxide) “}
E FF AAMNE A7ja diFEAEA

T
&

BN EBX/M 163 M1E, 2007H/9



Cylinder

Solenold valve

Flexcible tube
Heater

00
00

Mass flow controller

Hot gas.

Vertical Injection Molding Machine (Motem M60AV)

(@)

Fig. 1 (a) Schematic representations of heating system using hot-jet impingement, (b) Heater and nozzle assembly,

(c) Heating the mold surfaces
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Fig. 2 Mold design of (a)upper and (b)lower plate and locations of 9 thermocouples
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(a)
(d) 250°C, (¢) 280°C and (f) 330°C
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(e)
Fig. 3 (a) SEM image of AAO stamper and SEM images of transcribed surface with hot jet of (b)180°C, (c) 210°C,
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Table 1 Test cases and measured temperatures

Case 1 Case 2 Case 3 Case 4 Case 5
Power Input(W) 1382 2755 3432 4368
Nozzle Air Temp.(°C) 180 250 280 330
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