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Start-up flow behavior and higher order structure of thermotropic liquid crystal polymers
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To better understand and control the processing of thermotropic liquid crystalline polymers (TLCPs), we have

investigated the response of such a copolymer to the start-up of steady shear flow at several shear rates. At 310°C,

i.e., in the liquid crystalline state, the shear stress growth coefficient exhibited two stress overshoots. The first

overshoot occurred at the same strain independent of the shear rate whereas the second overshoot shifted towards

larger strains until saturation upon increasing the shear rate. In order to probe the higher order structure, we

performed small angle x-ray scattering (SAXS) measurements on rapidly quenched samples subjected to different

strains and observed a 90° rotation in the SAXS pattern upon crossing the second overshoot.
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Fig.1 Composition of HBA /HNA random copolyester
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Fig.2 Complex viscosity |n*| and steady

viscosity 1 at 310°C.
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Fig.3 Evolution of reduced shear stress by
first stress peak during start-up flow at various

strain rates and 310°C.
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Fig.4 2D SAXS profile of start-up flow at
3.0 s~tand 310°C
23 3k

1) Gou, T., Harrison, G.M., Ogale, A.A. ;Polym.
Eng. Sci. 45, 187(2005)



