
Accepted Manuscript

Deformation behavior of isotactic polypropylene with oriented α- and β-crystals

Yanhui Chen, Bo Xu, Haoqing Yang, Qiuyu Zhang, Zhongming Li

PII: S0167-577X(18)30315-X
DOI: https://doi.org/10.1016/j.matlet.2018.02.101
Reference: MLBLUE 23927

To appear in: Materials Letters

Received Date: 26 November 2017
Revised Date: 4 January 2018
Accepted Date: 20 February 2018

Please cite this article as: Y. Chen, B. Xu, H. Yang, Q. Zhang, Z. Li, Deformation behavior of isotactic polypropylene
with oriented α- and β-crystals, Materials Letters (2018), doi: https://doi.org/10.1016/j.matlet.2018.02.101

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.matlet.2018.02.101
https://doi.org/10.1016/j.matlet.2018.02.101


  

1 
 

Deformation behavior of isotactic polypropylene with oriented α- and β-crystals 

Yanhui Chen
a,

, Bo Xu
a
, Haoqing Yang

a
, Qiuyu Zhang

a
, Zhongming Li

b
 

a 
Department of Applied Chemistry, School of Science, Northwestern Polytechnical 

University, Xi’an 710072, China  

b 
College of Polymer Science and Engineering and State Key Laboratory of Polymer 

Materials Engineering, Sichuan University, Chengdu 610065, China 

ABSTRACT: In this work, the oriented α- and β-crystals were simultaneously 

fabricated in the iPP parts with a β-nucleating agent by means of the oscillation shear 

injection molding (OSIM) technique. The β-nucleated iPP parts demonstrated an 

interesting deformation behavior, traced by in situ synchrotron X-ray diffraction 

equipped with a uniaxial tensile apparatus. In the small strain region (6.7 %) from the 

yield point to the strain hardening point, dramatic changes in terms of the crystal 

orientation and phase transition took place. In this region, the content and orientation 

degree of oriented α-crystals kept continuously increasing. On the contrary, the 

content of oriented β-crystals was successively decreasing until they almost 

disappeared, along with their fluctuant orientation. The formation of oriented 

α-crystals was initially at the sacrifice of oriented β-crystals, and subsequently the 

unoriented crystal and amorphous phase. Our work provides a theoretic foundation for 

the application of iPP parts with oriented α- and β-crystals under loading.  
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