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Tab. 2 Single factor test design table
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Fig.2 Schematic diagram of mechanical curve of cut tobacco springback characteristics
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Fig.3 Effect of pre measurement speed on the measurement results
of cut tobacco springback characteristics
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Tab.5 Central group design scheme and measurement results
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14 10 2 15 7.83
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Tab.6 Mathematical variance analysis of response value model
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Fig.9 Contour diagram and response surface diagram of the influence of compression time and pre measurement speed on the measurement

results of cut tobacco springback characteristics
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Fig.10 Contour diagram and response surface diagram of the influence of springback holding time and pre-test speed on the measurement
results of cut tobacco springback characteristics
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Fig.11 Contour diagram and response surface diagram of the influence of compression time and springback holding time on the
measurement results of cut tobacco springback characteristics
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Tab.7 Precision of method

SEIG T A SC5 51 B SEE 51 C
8:00 7.34 6.93 7.10
10:00 7.23 7.27 7.19
12:00 7.17 7.62 7.14
14:00 7.02 7.06 6.97
16:00 7.53 6.89 7.21
18:00 7.39 7.50 7.41
F{E 7.28 7.21 7.17
RSD/% 2.46 4.20 2.02
SOFME 7.22
= RSD/% 2.93
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Fig.12 springback characteristics of cut tobacco of different brands
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Establishment and parameter optimization of a method for detecting springback characteristics
of cut tobacco

LI Xiao', LI Jinfeng', GUO Pengwei', HE Zixi', WEI Xuhe', SUN Mi’, WANG Haoyu?, JI Xiaonan®’

1 Shool of Food and Biological Engineering, Zhengzhou University of Light Industry, Zhengzhou 450001,China;
2 Technology Center,China Tobacco Henan Industrial Co., Ltd, Zhengzhou 450000, China

Abstract: [Background] This study aims to solve the problem that physical indicators such as cut tobacco filling value and elasticity
cannot comprehensively and truly reflect the impact of cut tobacco springback on cigarette quality during rolling. [Methods] A set of
testing methods for the springback characteristics of cut tobacco were established and tested by texture analyzer, and the repeatability and
difference of the methods were verified. Through single factor and response surface optimization, the best test parameters were determined,
and such method was used to explore the influence of different cut tobacco structures on springback characteristics. [Results] (1) By
analyzing the process of cut tobacco compression and springback in the process of cigarette rolling, the springback characteristic P of cut
tobacco is defined as the ability of the compressed cut tobacco bundle to rebound to a fixed diameter. (2) The best conditions for the texture
analyzer to measure the springback characteristics of cut tobacco are list as follow: the probe model was A/BE-d45 round plate probe, the
pre measurement speed was 12mm/s, the measurement speed was 6mm/s, the trigger force was 4g, the springback speed was 1mm/s, the
compression time was 2s, and the springback holding time was 15s. The inter day and intra day precision of this method were less than 4.20%
and 2.93%, respectively. (3) The springback characteristics of cut tobacco are affected by the structure of cut tobacco. The longer the size of
cut tobacco, the greater the springback characteristics of cut tobacco. [Conclusion] This characterization method is scientific and feasible,
which has good precision, and can accurately measure the springback characteristics of cut tobacco. Reasonable cut tobacco structure can
ensure the resilience of cut tobacco, maintain the fullness of cigarette filling, and improve product quality.

Keywords: cut tobacco; texture analyzer; springback characteristics; response surface; cut tobacco structure
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