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    The growth process of lamellar crystals and the effects of the crystallization process on 
the mechanical properties have been studied. Herein, we propose the strategy for visualizing 
the polymer crystallization or neck-initiation in uniaxial tensile deformation with 
quantitative evaluation of mechanical stress by using a mechanochromic probe, called 
tetraarylsuccinonitrile (TASN, Fig. 1a), [1-4] generating radicals with yellow fluorescence 
triggered by homolytic cleavage at the central C–C bond in response to mechanical stress. 
In this work, poly(e-caprolactone)s (PCLs) with TASN in the center of the structure are 
synthesized by ring-opening polymerization initiated by TASN derivatives. Their primary 
structures are selected as linear or star, named as L-PCL or S-PCL (Fig. 1a).  
    The visualization of the polymer crystallization or neck-initiation in uniaxial tensile 
deformation was studied by confocal fluorescence microscope observations. As shown in 
Fig. 1b, spherulites of L-PCL grew from the amorphous part from the beginning of 
isothermal crystallization. As shown in Fig. 1c, spherulites of S-PCL were oriented to 
stretched direction and emit yellow fluorescence in uniaxial tensile tests. Through electron 
paramagnetic resonance (EPR) measurements in isothermal crystallization or uniaxial 
tensile deformation, the dissociation ratio of TASN moiety was increased as the molecular 
weight or the number of arm-PCLs increased. It could indicate (1) an increase of TASN 
moiety as the tie molecule with increasing molecular weight and (2) a large difference in the 
number of ‘active’ TASN moiety due to the difference in the formation of lamellar layers. 

 
Fig 1. a) Chemical structure of tetraarylsuccinonitrile (TASN) derivative and schematic image of 
TASN-containing linear polycaprolactone (L-PCL) and star polycaprolactone (S-PCL). b) 
Microscopic image of L-PCL after isothermal crystallization.[5] c) Microscopic image of S-PCL 
after uniaxial tensile test.  
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