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Abstract; The effects of density, resin content and hot-pressing temperature on mechanical properties of
reconsolidated square material of cotton stalk were investigated by single factor test. The result showed
that modulus of elasticity, bending strength and compression strength of cotton stalk reconsolidated square
material gradually increased with the increase of density (0.5 g/em’, 0.6 g/cm’ and 0.7 g/cm’) and
resin content (8% , 10% and 12% ) during the range of experiment. With the hot-pressing temperature
rising, these mechanical properties increased initially (from 160°C to 180°C ) and then decreased ({from
180°C to 200°C ). At other technology condition being equal, the mechanical properties of cotton stalk
reconsolidated square material used phenol-formaldehyde ( PF) were obviously superior to those used the
melamine modified urea-formaldehyde ( MUF). The mechanical properties of cotton stalk reconsolidated
square material with density of 0. 7 g/cm’ could be equivalent to mature wood of plantation grown poplar.
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Fig.1 Technical process of preparation of

reconsolidated square material of cotton stalk
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Fig.2  Cotton-stalk bunch after scrimming

T ) = 2R U e o JOR 1 ( MU ) ARTZK 5 19
I (PF) FEAE SRS 75, MUF it 3% 125 B I R ek 48
AR B0 50% , pH {E R 7.5 ~ 8.0, K
0.075 Pa-s(20°C , F[F]) ;PF g EEFAEE A1, AT
EL60% ,pH {E 4 8.5 ~9. 0, K 0. 125 Pa-s,

[ AR FH S AL, 2 B 2, FH o MUF [ 44
JrHE ) 1. 5% , K Ak TA FRA 7 A,
2.1.2 K&

DU HUEHL IR QD — 100 Y 9 1 H P 56 TR
PLECE AL, PURE LA LR et ekt 46
B R SRS, IR 0 )7 5 42 il R G 3R Sl T
J& 2 DA IR R 4R B T SR B S, bR AR
FRCK PR R AR B TR R, BRI 3 s,

/2
1 '/z

| P ) 5

A : I A -6
4

j‘k" =

8 [//‘

1 A
9 A-A4

B3 a0 A P A TR LA 48 7R K

Fig.3  Structure sketch of four-side hot pressing

machine used in experiment
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Fig.4 Reconsolidated square material of

cotton-stalk glued with MUF
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Tab.1 Influence of density on mechanical properties of cotton-stalk reconsolidated square
material glued with MUF and PF

B g YU s AR R/ MPa YU TR E / MPa ISR S5/ MPa
/grem ™3 MUF J5#F PF Jrkt MUF J5#f PF Ji MUF J7## PF Jrkt
0.5 5177.80 6612.93 44.71 48.61 21.15 25.78
: (100.22) (68.31) (3.17) (4.10) (2.28) (2.56)
0.6 6 606. 99 7 632.89 52.09 56.77 28.19 32.36
: (172.98) (95.65) (0.99) (1.57) (3.84) (1.69)
0.7 7 641. 04 8 672.72 62.79 73.29 39.34 46.01
: (204. 48) (56.34) (1.57) (2.40) (2.07) (0.91)
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Tab.2 Influence of resin content on mechanical properties of cotton-stalk reconsolidated

square material glued with UF and PF

T P LR L/ MPa PUE IR/ MPa NS B/ MPa

R MUF J5 b PF 7 bt MUF J7 b PF Ji bt MUF J7 1 PF 7 b

. 7101. 20 7716. 38 55.84 65.37 33.57 39.93
(214.89) (98.61) (4.05) (3.40) (3.18) (3.60)

o 7641.04 8672.72 62.79 73.29 39.34 46.01
(204. 48) 56.34 (1.57) (2.40) (2.07) (0.91)

b 7951. 54 8955. 05 65.91 77.66 41.05 49. 14
(383.70) (39.91) (3.62) (3.70) (3.59) (2.21)
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Tab.3 Influence of hot-pressing temperature on mechanical properties of cotton-stalk

reconsolidated square material glued with MUF and PF

SRR U A i/ MPa PUAS 3 B/ MPa G £ 58 S/ MPa
PR MUF I8 p——— MUF J5 5 PF Jitt MUF J5 #4 PF Jitt
160 7207. 86 7621.99 57. 60 64. 30 32.52 40. 35
(158.82) (205.41) (2.42) (3.77) (1.19) (1.65)
180 7 641. 04 8 672.72 62.76 73.29 39.34 46.01
(204.48) (56.34) (1.57) (2.40) (2.07) (0.91)
200 7 003. 28 8275. 41 51.55 58.02 35. 66 42. 46
(64.73) (64.73) (1.95) (3.60) (0.99) (2.16)
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Tab.4 Performance comparison between cotton-stalk
reconsolidated square material and plantation grown wood
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PF AT B2 5 bF 0.700  8672.72  73.29 46.01
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