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ABSTRACT: The work aims to promote the recycling of packaging waste paper, save natural resources and protect the
ecological environment, as well as study the static cushioning performance of the product based on the optimization of the
formula of waste paper fiber foaming products, and perform curve fitting. With waste corrugated paperboard and micro-
wave heating foaming technology, the effects of type and proportion of foaming agent and the amounts of glycerol
and calcium carbonate on properties of foaming products of waste paper fiber were investigated by orthogonal test. Based
on this, the optimum formula of waste paper fiber foaming products was determined. The static compression test of the
material sample was carried out with the best formula, the static cushioning performance of the material sample was in-
vestigated, and the curve fitting was performed with Matlab. The optimized formulation of waste paper fiber foaming
products was determined: the mass ratio of oven dry waste paper pulp, sodium bicarbonate, foaming agent H, starch, pol-
yvinyl alcohol, glycerol, calcium carbonate and borax was about 32 : 3:1:0.9:0.6:4:4.5:0.2. When the mini-
mum cushioning coefficient was about 5, the cushioning performance was better. The static compression curve of the ma-
terial sample was fitted with tangent and hyperbolic tangent function equation. The residual sum of squares of the equa-
tion was 0.000 451, which had high precision. After optimizing the formula, the foaming products of waste paper fiber
have better static cushioning performance, and the static compression curve can be fitted well by the function equation.
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Tab.1 Three common inorganic foaming agents

LiEN SRR/ C P AEAUE A/ (mLg )

TR 40~120 CO,, NH; 233
iR = 5% 36~60 CO,, NH; 393
kiR =4 40~65 CO,, NH; 133
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Tab.2 Three common organic foaming agents
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Tab.3 Formula optimization orthogonal experimental
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Tab.4 Statistics of formula optimization orthogonal test results
gty — R . T
KK R OBRRES RIEMER HE/ (gem) SRR/ (J-em™) BRAXINLE (Yo

1 1 1 1 1.043 0.1831 0.1696 8.56
2 1 2 2 1.175 0.1743 0.1570 8.97
3 1 3 3 1.104 0.1866 0.1521 8.69
4 2 1 2 1.612 0.0947 0.1238 11.06
5 2 2 3 1.574 0.0921 0.0973 10.38
6 2 3 1 1.529 0.1144 0.0843 11.73
7 3 1 3 1.393 0.1182 0.1247 11.58
8 3 2 1 1.463 0.1130 0.1153 10.97
9 3 3 2 1.428 0.1218 0.1083 11.61
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Fig.3 Static compression test of samples
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Tab.7 Polynomial fitting static stress-strain curve
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Fig.7 Polynomial fitting liner static stress-strain curve
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Fig.8 Tangent and hyperbolic tangent function fitting curve
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