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Preparation Condition Optimization of Corn Stalk Fiber Cushioning Material
ZHU Lin, LIU Zhuang » AN LI-juan, CHANG Jiang , LIN Jing, WANG Jun, SUN Zhi-hui

(Harbin University of Commerce, Harbin 150028, China)

Abstract: Plackett-Burman (PB) design and central composite design (CCD) were combined to optimize 11

technological parameters for preparation of corn stalk fiber cushioning materials. PB design and analysis showed

that the three key factors, fiber granularity, fiber content and adhesive content are significant for preparation of

corn stalk fiber cushioning material. CCD design and response surface analysis showed that the optimal prepara-

tion conditions is fiber granularity 224. 62, fiber volume fraction 22. 78% and adhesive mass fraction 35% ; the

strength of the prepared material is 1. 758 MPa.

Key words: corn stalk fibers; Plackett-Burman; central composite design; cushioning; optimization
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Tab.1 Levels of different factors with Plackett-Burman design
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A B C D E F G H ] K L

L 80 20 1 5 6 10 90 15 8 2 100

H 200 80 4 15 24 35 120 30 48 8 150
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W 2,
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Tab.2 The level of each factors with central composite design
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Tab.3 Results of Plackett-Burman experiment design
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Tab.4 The result of preparation parameter analysis

ISk A B C D E F G H J K L
HEEE Y Y N N N Y N N N N N
i) AR 0.38 —0.15 0.088 0.057 —0.062 0.15 —0.023 0.051 0.0052 0.058 0.049
-7 Al 0.43 0.07  0.023 0.0097 0.012  0.07 0.0015 0.007 9 0.00008 0.010 0.007 2

Contribution

67.27 10. 85 3.58 1. 50 1. 80 10. 85 0.24 1.23 0.012 1.55 1.11
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Tab.5 Variance analyses of regression model equation
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Tab.6 Variance analysis of CCD design
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Fig. 1 Three-dimensional surface and contour graphics of fiber

and adhesive content mutual influence on the strength
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Fig. 2 Three-dimensional surface and contour graphics of fiber

granularity and adhesive content mutual influence on the strength
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