2.4 FUFPIFMEAWERVSIRFFILOFRE
HESHOEE LMK

NEE FEHFERER
#E H3

2.4.1 @UBIC

FEERY A I FiIE#%, BREGCEL-BEEMBL LTRETRE{OFTHFTAVLATY

b, LL, BORRIHEVENS ITMA THEESCEFER LR 2FHEAE L, JVEE
AR —HEPBERIND LR, FFREILEFLARICILBLEEINLILEoT, SDL)
LEREFRLTHELELTILY FHHVRIESLIHDH, HICHY 4 I FTIINREDORY 7 3
FEBPERBERICEIBIAZ LT LY FIE BRI O LEL LN LY,

—~HA. FEER) A I Fid, 43 FROSMTEGFERCES W THFHOTNER LS FHRER
EEEDRFL, 43I FERGEFETA LI L DAN - HEMOURELMLIELNZ I EFALN
TWER, LELRBEORRIBELSTFEIEET LTV FRAESFCOVWTRINL DMK
RHPFTVHEAPICSNTELTZOMASLEL R > T2

FITARAETH, HOCHEHE L ORESBIUTTL Y FiZow THREF#EE LI oW TRET
L. RWTEOAY vy MEEASPMDA)BLUNT—T7 2= LT 7 3 V(PDA)DH & H5E2BERAY
4 3 F(PIPMDAPDA)DE 7 2= VHA I FEDT LY FBLUHERIZOVTERAS I FMLEGLEB

ERE. DERRERORRIIOVWTRET 5%

(a) (b) (c)

Figure 1. Schematic diagram of polyimide polymer blends and copolymers.
(a) phase-separated molecules, (b) well-dispersed molecules, (c)
copolymer.
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Figure 2. Thermal and Mechanical Properties of the Films on Polyimide Blends
and Copolymers

' Polyimide Blend Copolymer
Ts Tge = - Tge
Density Pe > Pe
TE.C belowTg 0] < e
Elongation above Tg Es < Ec
Modulus(without drawing) Esn d Ec
Modulus (with drawing) Es > Ec
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PI(PMDA/PDA)/PI(BPDA/PDA).(5:5) blend PI(BPDA; PDA/PMDA/PDA, 5:5) Copolymer

Figure 3. Chemlcal structures and symbols of polylmlde blends and the
corresponding copolymers.

Figure 4. Film Preparation and Thermal Imidizotion Conditions.
Film preparation: PAA solution{ 10wt% ) were cast on to-.gloss plate
.at 50°C in the air flow
of a clean room bench.
After removal, the films were imidized thermally.
Thermal Imidization Condition:
Step: 150°C,1h-200°C, 1h-250 °C,2h-330°C,2h-400 C,1h-450°C, Imin
in vocuum
Rapid: 400°C,1h or 450 °C,1min-400°C,1h in vacuum
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Table 1,

Physical and Mechanical Properties of Polymer Systems Studied.

 Polyimide: PI(PMDA/PDA)

Imidization Condn, Step Step50 Rapids0
Tensile Modulus, GPo 7.1 8.6 9.9
Density, g/cm? 1.5246  1.5266 1.54

Polyimide: PI(BPDA/PDA)

Imidization Condn, Step Ropid330 400 450 500
Tensile Modulus, GPa 6.3 6.9 8,5 8.2 7.7
Density, g/cm> 1.us68  1.4676  1.4777

Table 2

Tensile Mechanical Properties of Copolymers.
Tensile Modulus  Strength Elongation

Conditions
GPa GPa b4
Step 6.9 0.3 31.3
2.4.4 HRELEE® " Repld 4.3 0.1 7.0
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(a) Stp imidization (b) rapid imidization (C) with cold drawing
Figure 8. Copolyimide. P{BPDA:PDA/PMDA/PDA)
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