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Fig. 1 PCA plots of key physical properties of tobacco

leaves from different parts
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design parameters of cut tobacco samples from

Screening results of tobacco raw materials and

different production areas
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Table 2 Stress relaxation parameters of cut tobacco samples from different production areas and

determined physical indicators of corresponding finished cigarettes
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Fig. 2 Stress relaxation characteristics and curves of cut tobacco samples at different stalk positions
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Fig. 4  Stress relaxation characteristics and curves of cut tobacco samples from different production areas
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Study on characteristic laws of stress relaxation performance
of cut tobacco with different properties

LIU Youwei', WU Xiaojiong' ,ZHANG Qi*,SI Yong' ,HE Jin',LI Hui*, YAN Xiaodong'
1. Technology Center ,Shanghai Tobacco Group Co.,Ltd.,Shanghai 201315, China;
2. Zhengzhou Tobacco Research Institute of CNTC ,Zhengzhou 450001, China

Abstract ; [ Objective] To investigate the stress relaxation behavior and rheological properties of cut tobacco with
different properties. [ Methods] Cut tobacco with varied producing areas, stalk positions and cut widths, as well as
medium-diameter cigarettes processed from such cut tobacco, were adopted as the research objects. The effects of
cut tobacco properties and cigarette physical indicators on the stress relaxation performance of cut tobacco were
analyzed by determining key parameters including stress relaxation time ratio, equilibrium stress and viscosity
index, in combination with the rheological model for cut tobacco stress relaxation. [ Results] The stress relaxation
time ratio of lower cut tobacco was significantly lower than that of upper and middle cut tobacco, accompanied by
greater equilibrium stress, indicating relatively superior rheological mechanical stability. Both the elasticity and
filling capacity of cut tobacco reached the relatively optimum level at a cut width of 0. 8 mm. Significant differences
were observed in the stress relaxation performance of cut tobacco samples from different producing areas: Yunnan
samples exhibited a higher stress relaxation time ratio and softer texture, whereas Henan samples possessed a lower
stress relaxation time ratio and favorable elasticity. A strong correlation existed between equilibrium stress and
corrected closed resistance, with a correlation coefficient of 0. 81. [ Conclusion] The stress relaxation performance
of cut tobacco varies regularly with variations in producing area, stalk position and cut width. Compared with filling
value, rheological parameters including equilibrium stress can more comprehensively characterize the mechanical
properties of cut tobacco, which offers novel insights into the research on the correlation between tobacco processing
and cigarette making.

Key words: cut tobacco ;stress relaxation ;rheology ; equilibrium stress ; cigarette physical indicator
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