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Abstract

We usually acquire the functions that'we want from the specimen of the
microstructure by the size, geometric structure, and the relationship of the
structural position which we design. For widely broadening the creative
functions of microstructures’ specimens, it is very important to possess the
concept and the technology of how to change and control the composition of
superstructure of the microstructures’ specimens.

Within the commonly used range of the industrial temperature, this thesis
will investigate the relationship of parameter’s changes of the mold’s
temperature, injection pressure and holding pressure between the filling and
the composition of microstructures’ superstructure with an Optical Microscope,
a Polarized Optical Microscope and a Cryo High Resolution Transmission
Electron Microscope.

Experimental results indicate that there is a dividing line between 70°C ~80
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‘C of the mold’s temperature which is used to decide whether the filling of
plastic microstructures is excellent or not. When the temperature is lower than
the line, a higher injection pressure should be settled in order to get better
quality of microstructures. The base-plate of the injection molded by PP part
with microstructures is composed of three types of superstructure which are
formed from the lateral surface to the interior: the surface layer, the middle
layer, and the core layer. The proportion of each thickness of these three types
of layers in a cross section is about 1:2:4. The mold’s temperature is one of the
most important factors to decide whether the crystal in the microstructures can
be formed or not. We could enhance the crystallization of the microstructures
by increasing the mold’s temperature. Furthermore, there would be an
amorphous superstructure of the microstructure’s composition in the condition
of the lower mold’s temperature.:Although higher injection pressure can
improve the filling of microstructure, it also weakens the growth of the
spherulites. Besides, increasing holding pressure not only improves the growth
of the crystal superstructure in the.core layer of the microstructure’s base-plat,

but also advances the mechanical ‘characteristic of the microstructures.
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(1) dvig @B 1 80~200KV o
(2) A F 12000X~1,500,000X o
(3) %1§# : Point image +0:23 nm ; Lattice image : 0.14 nm o
4) rE A A A S X 30T LY #iht30°
ERE T NE
(1)  Link ISIS 300 Energy Dispersive X-ray Analyzer (EDS) (it
£ 4044 ) -
(2)  Gatan Cryo-Transfer Specimen Holder °
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F 3-1 FEHF* h1 f2E 14 [30] -

Engineering Plastics PMMA PP
Tensile strength (MPa) 47~77 21~40
Hardness ( Rockwell ) M8&5~105 R50~110
Heat conductivity (Wm-1 0.50 0.28
C-1)
Thermal expansion ( *10-5 5.0~9.0 11.0
C-1)
Heat resistance 60~93 88~115
( continuous) (°C)
% 32" RCA jF-A4FR
No. | jfrixinfe2 3R il | Fiep 2 p e
Vi =% #ic
1 DI water R ik T =& 2 "$ < B
=
2 H,SO,+H,0,(3:1) | 120°C 10min 3% B
3 DI water 2R L R {5*?%‘ ¥
bR
4 HF+H,0 (1:50) g 10~15sec L R4 F i
5 DI water FE | O mETE | AuATER
%R
6 NH,OH+H,0,+ 75°C 10min 2 "{rf particle 1«
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H,O (1:4:20) EIRGT s S
ir& B+
7 DI water 3R wie T =X 3 AR I g
R
8 HCI+ H,0,+H,0 75°C 10min =3 “f 1A *% &
(1:1:6) A+
9 DI water %8 e e itE
R
10 | HF+H,O (1:50) TR 10~15sec 4 ",fi iﬁﬁ?
YA A 2 AR
3 K
11 DI water FR | rrTEx | ApATHE
Bk
% 3-37R % B
No. AR RS S p e
1 HMDS # & 90°C CRECN LR el i
2 i 23°C WAk PR RIAL
3 S fE % T 1000rpm TNy 1R
4 % 95°C ~ 120sec 3 ",f S LR |
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% 3-4 R inse

No. AR B A2 S p e
1 b1 115°C ~ 120sec /ﬁ“,f B T
2 2 g 23°C e Bl AR AL T
3 g 60°C 2RI ke
4 &7 60°C 45 A AT R
5 A 115°C ~ 120sec HAav kiR
% 3-5 A a5 BEAH .
7 ¥ i B
Bt A L mm 22
;; BLIEOR - il e cm’ 30
= B X ‘I’ R4 MPa 232
B & BHLE cm’/s 78
Bx B4 F kN 30
g KW 13.7
£ ol A ton 50
g‘: Bt GO AR mm 350
~ B FFHCE mm 525
<~ FEFHAE L mm 270x270
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