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Preparation and Application Performance of Particle Hemp Haulm Board for Cush-
ioning Packaging Material
WANG Feng-mei s MU Jun, ZHANG De-rong » LI Yuan-yuan
(Beijing Forestry University, Beijing 100083, China)
Abstract: Cushioning particle board was prepared using hemp haulm as raw material, which was the residue of
hemp fiber production. Orthogonal experiments were carried out with different density, sizing dosage, and
thickness, and performance of the particleboard was tested. The application performance of the particleboard as
cushion packaging material was analyzed. The results showed that the particleboard has the characteristics of
light mass and color when hot-pressing temperature at 175 °C and using piecewise hot-pressing process; when
the sizing dosage is 10 % , static bending strength and elastic modulus is the best; when 6>>190 N/cm?®, the par-
ticleboard has lower buffer coefficient and can substitute for EPE as cushioning packaging material.
Key words: hemp haulm; cushion packaging material; particleboard; performance
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Tab.1 Test results of performance

22 I Mgt SR 2 hWROKJEERE 24 hWOKJRERE F o B PR

/(gem*) /% /mm Mk 2=/ % Mk 2=/ %% /MPa /MPa
R 1 0.4 8 10 38.7 46.9 0. 82 242
I 2 0.4 10 14 31.5 37.3 0.41 85
3 0.4 12 20 19.3 22.3 1.72 292
R 4 0.5 8 14 39.4 46.9 1.41 256
R 5 0.5 10 20 27.7 35.9 2.91 454
X5 6 0.5 12 10 44, 4 51.6 1.86 285
7 0.6 8 20 30. 3 36.2 3.52 506
5 8 0.6 10 10 55.7 72.1 5.72 1128
5 9 0.6 12 14 42.4 50. 9 3.83 422
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Tab.2 Intuitive analysis of orthogonal experiments

2 b W K JRE JEE T i

%

R Jit ¢ 8} 3
B 1 35.500 43.333 56. 867
PIfH 2 44. 800 48. 433 45.033
¥IME 3 53.067 41. 600 31. 467
2% 17.567 6.833 25. 400

24 h WK JRE B 1 Bl

s Jit ¢ J5LBE
PiE 1 35.500 43,333 56. 867
PIfE 1 29. 833 36. 133 46, 267
PiE 2 37.167 38. 300 37.767
PIE 3 42. 800 35. 367 25.767
22 12.967 2.933 20. 500
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Tab. 4 Intuitive analysis of orthogonal experiments (MOR)

MPa
¥ 1 206. 333 334. 667 504. 000
P 2 331. 667 508. 000 254. 333
¥ 3 637.667 389. 333 417.333
e 22 431. 334 173.333 249. 667

BTERBVEFERR EMNE /NN 3. 374(BE)>1. 186
(MBARE)>0. 917(BE), BB MR R EREFH
RENRREIRMNEEBE>BRE>EE,
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Fig. 1 The range trend of the MOR of the particleboard
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Tab.5 Intuitive analysis of orthogonal experiments (MOE)

MPa
K& R Jit JB £ J& i
P 1 0.983 1.917 2. 800
PIE 2 2. 060 3.103 1.883
PIE 3 4.357 2. 470 2.717
& 3.374 1.186 0.917
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Fig. 2 The range trend of the MOE of the particleboard
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Fig. 3 The stress-strain curves of the particleboard
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Tab. 6 Intuitive analysis of orthogonal experiments (Stress)

wmEE/ MikE B N 73/
(g'm ) /% /mm (Ne+cm 2)

1 0.4 8 10 74
5 2 0.4 10 14 152
4 3 0.4 12 20 172
g 4 0.5 8 14 228
5 5 0.5 10 20 400
5 6 0.5 12 10 109
5 7 0.6 8 20 174
R 8 0.6 10 10 130
R 9 0.6 12 14 210
EPE — — — 17

I 1/(N«em %) 132.667 158,667 104. 333
I 2/(N« cm™?)  245.667 227.333 196. 667
Y 3/(N«em %) 171.333 163.667 248. 667

22 113.000 68.667 144,334
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Fig. 4 The stress range trend of the particleboard
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Tab.7 Thickness and residual stress

after being unloaded for 3 min

WE R M SRR
JEJE /mm /%
1 9.72 9.17 5. 66
R 2 14. 20 12.28 13.52
R 3 20.15 17.91 11.12
R 4 14.57 14.18 2.68
I 5 20. 91 20. 30 2.92
I 6 9.68 9.27 4,24
R 7 21.97 20. 95 4,64
i 8 9.83 9.80 0.31
5 9 14,37 14.16 1.46
EPE 50. 94 46.03 9. 64
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Fig. 5 Buffer coefficient-stress curve
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