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Table 1 Mechanical properties of pure POM, POM/TPU (85/15), and POM/POE (85/15) blends

R/ (k] em ™) P58 & / MPa Wi e/ %
POM 5.1 61.5 25.5
POM/TPU (85/15) 9.0 49.0 61.1
POM/POE (85/15) 5.3 45.0 19. 4
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Figure 1 SEM micrographs of the injection molded samples for pure POM, POM/TPU (85/15), and
POM/POE (85/15) blends at different amplifications
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Figure 2 Morphology of pure POM, POM/TPU (85/15), POM/POE (85/15) blends under

phase contrast microscope at 180°C
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Figure 3 Variation of storage modulus G' and loss modulus G” (a), and complex viscosity \1/* |

(b) during Frequency sweeps at 180°C for POM, POM/TPU (85/15), POM/POE (85/15) blends
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Figure 4 Spherulite growth of pure POM, POM/TPU (85/15), and POM/POE (85/15) blends during

isothermal crystallization at the temperature of 152°C under polarized microscope
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Figure 5 Crystallization micrographs of pure POM (under both phase contrast and polarized fields) .
POM/TPU (85/15), and POM/POE (85/15) blends (under polarized field) during non-isothermal
crystallization quenched form molten states at 180°C to room temperature at the cooling rate of 30°C /min.

The yellow circles are voids formed during crystallization
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Figure 6 Unconfined crystallization micrographs of pure POM under phase contrast (a) and polarized fields (b, c)
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Figure 7 DSC heating and cooling scans at the rate of 10°C /min (a), and integrated heat flow versus time

during isothermal crystallization at 152°C (b) for pure POM, POM/TPU (85/15), and POM/POE (85/15) blends
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Influence of Blending Elastomers on the Crystallization Behavior and

Mechanical Properties of Polyoxymethylene

LIU Gang', LUO Huan', ZHOU Chen-ting' , ZHANG Yin-ling® , LIANG Wen-bin*,
NIU Yan-hua'* , LI Guang-xian'”
(1. College of Polymer Science and Engineering »State Key Laboratory of Polymer Materials Engineering »
Sichuan University » Chengdu 610065, China; 2. Per formance Material Center , National Institute of
Cleanand-low-carbon Energy (NICE), Beijing 102209, China)

Abstract:In order to improve the toughness of polyoxymethylene (POM), two elastomers, namely thermoplastic
polyurethane ( TPU) and polyolefin elastomer (POE, ethylene-octane copolymer), were blended. The influence of
crystallization behavior and microstructure evolution on the mechanical properties of pure POM, POM/TPU (85/15) and
POM/POE (85/15) blends were examined. Large size spherulites of pure POM was found under polarizing microscope and
a large number of micron-scale voids exist on the fracture surface of pure POM, which might be the main contribution to its
poor notch impact strength. The voids as the defects of the material tend to form at the edge of the spherulites during the
cooling or at the late stage of isothermal crystallization. Blending of the elastomers could significantly accelerate the
crystallization rate of POM while reducing the size of the spherulites, which will reduce the number of voids and thus
improve the toughness. For POM/TPU 85/15 blend, good compatibility between the two components and the large number
of fine crystals coherently determine its significantly improved toughness and better tensile strength. While the poor
compatibility between POM and POE with the interface restricted spherulite morphology make it exhibits discounted
mechanical properties.

Key words: Polyoxymethylene; Elastomers; Toughening; Crystallization behavior; Mechanical properties
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