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Abstract: Four polyimides were prepared by the thermal reaction of dianhydride and diamine. Each polymer was com-
pared with their copolymers including oligosiloxane of 1 mol% and 2 mol%. Aminopropyl-ended oligosiloxane, as a
diamine comonomer was used in copolymerization and analyzed by 'H NMR. The presence of oligosiloxane resulted in
insignificant change of properties, such as thermal resistance, Young’s modulus and elongation except thermal expansion.
Thermal expansion coefficients of the four polyimides reduced as including oligosiloxane. An electric film heater was
fabricated to measure thermal resistance of the prepared polymers. The device of 1 mol% siloxane-polyimide showed
constant performance at 300 ‘C for 5 h and reproduced in 5 operation cycles. The device of 0 mol% siloxane-polyimide
was instable over 250 C.
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Figure 1. Aromatic dianhydrides and diamines for polyimide films.
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Figure 2. '"H NMR spectrum of polyimide (BPDA-PDA) with 2
mol% siloxane dissolved in DMSO-d.
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Table 1. Thermal and Mechanical Properties of the Prepared
Polyimides

Siloxane CTE' Elongation Young’s  5%wt.

PI¢ content (ppm/°C) at break  modulus loss.
@) PP (%) Gpa)  (°0)
0 57 14 1.7 384

ODPA-
ODA 1 62 8.5 3.1 390
2 58 9.4 22 377
0 30 11 2.6 379

ODPA-
PDA 1 25 10 2.6 370
2 24 8.5 2.1 372
0 46 13 2.8 398

BPDA-
ODA 1 31 12 2.6 412
2 24 12 2.5 404
0 19 11 6.1 415

BPDA-
PDA 1 2.3 2.1 5.3 425
2 2.1 2.1 53 417

“Polyimide of dianhydride and diamine chosen as monomers.
PCoefficient of thermal expansion, measured by TMA with a rate of
5 °C/min between 30 °C and 150 °C.

“Thermal gravimetric analysis.
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Figure 3. Schematic electric heater with Al-laminate and PI-binder
between polyimide sheets.
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Figure 4. A plot of surface temperature on electric heater with
increasing DC voltage and time.
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Figure 5. Long-term stability of electric heaters at high temperature.
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