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Abstract

In this study, some specified mechanical and rheological properties of PMMA
sheet with 2 mm thickness under the temperature range of 50~160°C were conducted
via the experiment of compression, stress relaxation, and creep tests. The specific heat,
thermal conductivity coefficient and dynamic mechanical modulus were also measured
and established. Based on the measured results, it was found that the compression

elastic modulus, which decreases with increasing test temperature, especially decreases

significantly when temperature higher than 140°C. From the DMA test, the glass

transition temperature is approximately 102°C. Meanwhile, from the result of internal

friction tan o slightly higher than 1, and have the tendency of stable, can conclude that
140°C is the suitable imprint temperature for PMMA material. Alternatively, the values
of specific heat and thermal conductivity coefficient were 2 J/g'C (in the range of
120~150°C) and 0.3858 W/mK (25°C), it can provided the investigation of mass
transfer in the future. Through the systematic research of various properties for the
PMMA sheet, it can beneficial to the simulation and molded guideline of the hot

embossing technology for the academia and the manufactures.
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# - ~PMMA f L (Zencatee 2 7 # &)

4% PIGRIE P BRI ¥ ik
TR ASTM D 792 g/em’ 1.19
ENH R ASTM D 785 R Scale 93
SLELREN e S ASTM D 570 % 0.3
PR ASTM D 638 kg/em® 730
W E ASTM D 638 % 4.0
Helt 3 B ASTM D 790 kg/em® 1,100
B i%ttﬁ”ﬁ“z ASTM D 790 kg/cm’ 35,000
B 55 K ASTM D 256 | kg* cm/em 1.6
R 455 R ASTM D 695 kg/cm® 880
BDIE e ASTMD 696 | cmemC | 6:0%10°
BELY ppayg | L83 keem’ | ASTMD 648 C %
4.6 kg/lem® | ASTM D 648 T 105
% = ~ PMMA T 45 LR S5 i3 s 6 12
P BB
x L 35 mm
ER 2 mm
B igi4iE R 1 mm/min
R iE R 45 A 1.1 mm
W R R 50~160C
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22~ PMMA = 4 P o 4 3 sk if 2

7 P e
oy L 35 mm
N 2 mm
U LA 1 mm/min
A 4 4 15kN ~ 20 kN ~ 25 kN
LS PR E R R 100~150C
T % # [F] 10.1%~20.4%
Eiab pr 360 )
. ~ PMMA T {5 L B 3 % 1 2
3 P e
N L 35 mm
B R 2 mm
R &5 4% 3% R 1 mm/min
H LA 25kN
LS PERE R R 100~150C
s % 4 7 14.2%~49.8%
BT 600 #)
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237 “PMMA £ 8RB T2 "B

# 5 AR (C) g (J/gC)
120 1.946
125 1.981
130 2.004
PMMA 135 2.019
140 2.031
145 2.049
150 2.074
a CH; ™) a CH; ™
| |
CH,=C o 1e <—CIH— C—--
I | — > !
C—0—CH; C—0—CH;
| I
0 o n
— - - — -

Bl- ~ PMMA 2z 4c 2 B & F 5[2]

42



KR AIRTE 4
PMMA 4+ F - B 2 B 2 47 3

Bl ~ HEE ¥ R4S (MTS810)

Bl= ~ # 448 4 47 ik PERKIN ELMER DMA 7¢

43



FRIAIFTER 5= Lw )

PMMA 4+ F - B 2 B 2 47 3

Bz ~ 7 £ #4 £ 4 45 %(DSC) (PERKIN ELMER Pyris 1)

Stress(MPa)
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Compress(MPa)
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3. . 110°C
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2 -
1
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50 0 50 100 150 200 250 300 350 400
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()i 44 15KN 2 54 o %
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3 -
2
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T T T T T T T T T T T T T T T T 1
-50 0 50 100 150 200 250 300 350 400
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Compress(MPa)
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Modulus(MPa)

— T r 1 T T T 1T T T T T T T T 1T T 1
0 50 100 150 200 250 300 350 400

Time(s)

()44 25kN 2 Jis+ & &

Bl ~ BB E%Rd R

Creep Test(25kN)
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T T T
200 300 400 500
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2.00E+009 —

loss modulus
storage modulus
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1.00E+009
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0.00E+000

—— 1 + 1 1 1 - 1 " 1 " 1 " T 1T 1
20 40 60 80 100 120 140 160 180 200 220

Temperature(°C)

B~ ~ PMMA 7 DMA v &

4.0
g'gz —— PMMA Specific heat curve

3.4 Conductivity Coeffiient(0.3858W/mK,25°C)
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