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Abstract: Mechanical and rheological properties of poly(butylene terephthalate) (PBT) samples prepared through extru-
sion and injection with 0.2~0.8 wt% of the polymeric and monomeric carbodiimide were estimated. To evaluate the effect
of anti-hydrolysis due to carbodiimide type and content, PCT and USCAR CLASS III test were estimated. The initial
carboxyl end group contents were decreased with increasing the level of carbodiimide of both types, and their mechanical
and rheological behaviors were similar. In a hot and humid environment for a long-time reliability properties, both prop-
erties at relatively high carbodiimide contents were constantly maintained with the increase of time and cycle time.The
polymer type was slightly superior to the monomer. In the glass fiber reinforced A class PBT and recyclePBT, the reten-
tion ratio of PBT added to 0.8 wt% carbodiimide was higher than that of PBT without carbodiimide in a hot and humid
environment.
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Scheme 1 Molecular structure of (a) polymeric carbodiimide; (b)
monomeric carbodiimide.
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Scheme 2. Anti-hydrolysis mechanism of monomeric carbodiimide.
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Carbodiimide®] &/} g3l WE Poly(butylene terephthalate)(PBT)S] W73l A 613

Table 1. Types and Contents of Carbodiimide

Sample

designation PBT P-AH* M-AH’ Stabilizer  Total
P-00 99.8 - - 0.2 100.0
P-01 99.6 0.2 - 0.2 100.0
P-02 99.3 0.5 - 0.2 100.0
P-03 99.0 0.8 - 0.2 100.0
P-04 99.6 - 0.2 0.2 100.0
P-05 99.3 - 0.5 0.2 100.0
P-06 99.0 - 0.8 0.2 100.0

“Polymeric carbodiimide. “Monomeric carbodiimide.
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Figure 1. Inherent viscosity vs. type and contents of carbodiimide.
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Figure 2. Concentration of carboxylic end groups as function of
type and content of carbodiimide.
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Figure 3. Shear viscosity curves for the contents of polymeric car-
bodiimide.
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Figure 4. Shear viscosity curves for the contents of monomeric car-
bodiimide.
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Figure 5. Concentration of carboxylic end groups according to the
aging time of PCT (121, 100% RH).
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Figure 6. Tensile strengths vs. the aging time of PCT (121, 100%
RH) according to the content of polymeric carbodiimide.
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Figure 7. Tensile strengths vs. the aging time of PCT (121, 100%
RH) with the content of monomeric carbodiimide.
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Figure 8. Notched izod strengths vs. the aging time of PCT (121,
100% RH) with the content of polymeric carbodiimide.
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Figure 9. Notched izod strengths vs. the aging time of PCT (121,
100% RH) with the content of monomeric carbodiimide.
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Figure 10. Flexural strengths vs. the aging time of PCT (121, 100%
RH) with the content of polymeric carbodiimide.
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Figure 11. Flexural strengths vs. the aging time of PCT (121, 100%
RH) with the content of monomeric carbodiimide.
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Table 2. Recipe of Glass Fiber Reinforced PBT with
Carbodiimide

dez?;ng ':ieon PBT Glass fiber M-AH Stabilizer  Total
P-21 84.6 15.0 - 0.4 100.0
P-22 83.8 15.0 0.8 0.4 100.0
P-23 83.8" 15.0 0.8 0.4 100.0

“Recycled PBT which has been compounded by extruder before use.
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Figure 15. Tensile strengths for the aging time of PCT (121, 100%
RH) for GF reinforced PBT.
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Figure 16. Notched izod impact strengths for the aging time of PCT
(121, 100% RH) for GF reinforced PBT.
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Figure 17. Flexural strengths for the aging time of PCT (121, 100%
RH) for GF reinforced PBT.
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Figure 18. Tensile strengths for the cycle number of US-CAR

CLASS III test condition for GF reinforced PBT. Figure 20. Notched izod impact strengths for the cycle number of
US-CAR CLASS 1II for GF reinforced PBT.
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Figure 19. Elongation at break for the cycle number of US-CAR Figure 21. Flexural strengths for the cycle number of US-CAR
CLASS III test condition for GF reinforced PBT. CLASS 1II test condition for GF reinforced PBT.
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