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Study on Technics Parameter of Wheat Stalk/ Polystyeren Composites

Xu Min  Wang Keqi
( Key Laboratory of Bio-Based Material Science and Technology of Mnistry of Education , Notheast Forestry University — Harbin 150040)

Abstract: Wheat stalk and recycled polystyrene( PS) were used as raw material to hot press composite . Such as hot- pressing

cycle time , density of composite, and ratio of PS to adhesive content, were considered to effect composite properties by

orthogonal experimental design and factors . Results showed that those factors made different effects . On the basis of available

data , optimized process condition was confirmed: Hot press time of 7 min, hot te mperature of 190 C, PS proportion of 35 % ,

and the amount of 3 %, were a better combination when board density was 0.6 gecm™> or 0.65 g*cm” > ,the resulted composite

meet the require ment of national standard.
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1, 4 ~ 40 . 14 %, R
( ,1989) .
1.1.2 1
(PS), Tab.1 The classifying value of wheat stalk shaving
s 40
+4 +8 ~4 +16~8 +20~16 +40~20 - 40
s 40 i Screen mesh
1.1.3 Proportion/ % 3.4 4.6 41.4 19.4 19.6 11.6
(MDI) ,
1.1.4 S R 200 C
1.2
1.2.1 MDI , , s 5
PS s . s .
s 10 mm. s (Xu et
al ., 2004) .
— N B B B B B B
/
1.2.2 9
s Tab.2 Levels of the experiment factors
, 185 C
Levels Hot press time/ min ~ Density/( g*cm™>) Polystyrene proportion/ %
0
4.5 % 1 5 0.5 0
, 2 7 0. 60 25
3 9 0.65 40
3
1.2.3
Tab.3 The orthogonal array
L)( 33 ) ) o Hot press time/ min Density/ (g*cm™ ) Polystyrene proportion/ %
23 No.
‘ Level No. Value Level No. Value Level No. Value
1.2.4 1 1 5 1 0.55 1 0
(GB/T 4897.1 - 4897.7 - 2 1 5 2 0. 60 2 25
2003) , ( IB) N 3 1 5 3 0.65 3 40
4 2 7 1 0.55 2 25
(MOR) . ( MOE) .2 h 5 2 7 2 0. 60 3 40
(2 hTS) . ( MC) 6 2 7 3 0.65 1 0
, 7 3 9 1 0.55 3 40
6 8 3 9 2 0.60 1 0
9 3 9 3 0.65 2 25
1.2.5
1.2.6
s 4,
2



69

4

Tab 4

Level of experiment factors

Experiment factors

Polystyrene proportion/ %

Hot press te mperature/ C

Adhesive amount/ %

25
30
35

185
190
195

Fixation factors

Hot press te mperature :190 C

Polystryrene proportion :30 %

Polystryrene proportion :30 %

Density :0. 6 gecm™ 3

Density :0. 6 g*cm™ >

Density :0. 6 gecm™ 3

2 Hot press time :7 min Hot press time :7 min Hot press time :7 min
3 Adhesive amount :3.5 % Adhesive amount :3.5 % Hot press te mperature :190 C
5
Tab.5 Results of the orthogonal experiment
2h
No. 1B/ MPa MOR/ MPa MOE/ MPa 2 hTS % MO %
1 0.17 18.22 1 864.33 4.04 4.81
2 0.30 21.49 1 807.02 2.08 2.51
3 0.23 19.58 2 206.02 1.14 1.48
4 0.24 18.65 1 971.91 7.24 1.60
5 0.54 20. 49 1 935.11 3.52 1.39
6 0.29 25.91 2 936. 60 7.43 2.89
7 0.26 13.88 575.39 4.53 1.10
8 0.22 20.15 2 266. 86 5.46 1.52
9 0.42 26.73 2 764.30 3.30 0.30
, 6 k
—x Tab.6 The k of the change factors
P
6, Average k Level Time/ min  Density/(g*cm™*)  Proportion/ %
7. k1 0.24 0.25 0.23
R B/ MPa k2 0.39 0.35 0.34
k3 0.28 0.31 0.35
N k1 19.76 16.92 21.43
; , MOR/ MPs k2 21.82 20. 84 22.29
. k3 20.34 24.07 18.12
’ K 2.59 6.06 5.75
> 2h 2h TS % k2 6.06 3.69 4.21
k3 5.11 4.02 3.80
. k1 2.94 2.56 3.07
’ MC % k2 1.95 1.80 1.56
° k3 1.12 1.65 1.39
2.1
7 @©
Tab.7 The variance analysis and significance influence
8. 8 2h
Experiment factors 1B/ MPa MOR/ MPa 2h TS % MO %
’ 0.53 2.66 9.38"" 4.89"
5 > Hot press time
R Density 1.54 24.78"" 4.78" 1.39
; * * *
0.42 7.14 4.01 5.06

Polystyrene proportion
Foo5(2,11) =3.98

Fo.q(2,11) =7.21

®**. * .
: . :

* :Significant . The same below .

. **: Extremly significant,
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8 9
Tab.8 The variance analysis of polystyrene proportion Tab.9 The variance analysis of hot press temperature
2h 2h
Polystyrene 1B/ MP. MOR/ MP. MO % Hot press 1B/ MP. MOR/ MP. MO %
a a a a
proportion/ % ’ 2h TS % te mpe mture/ C ’ 2h TS %
25 0.49 32.76 4.17 2.50 185 0.55 34.22 2.25 2.30
30 0.53 34.22 2.25 1.41 190 0.75 43.05 0.72 1.46
35 0.60 37.70 2.23 1.30 195 0.66 34.78 1.44 1.40
F 5.82° 0.10 0.94 6.02° F 5.83" 30.82"" 1.09 1.08
2.2
9 o 9 b
,190 C . 185 C 190 C,
s A s ) s
; 195 C s s
b 9 b b
b b ° 9
R 185 C 190 C, , 190 C ;
195 C o 185 C 190 C , s ,
9 b ; 195 OC b b
9 )
9 b 9 b
2.3
10
Tab.10 The variance analysis of adhesive amount
10. 10 : 2 h
Adhesive amount/ % 1B/ MPa MOR/ MPa MO % 2hTY %
’ ’ 4.5 0.83 39.06 0.65 1.30
’ 3.5 0.78 37.33 1.74 1.50
o 2.5 0.53 32.14 1.49 1.80
F 5.64" 1.14 1.12 0.98
2.4
11
4 Tab.11 Optimized parameter of technics
11 .
2.5 Hot press Polystyrene Hot press Adhesive Density/
time/ min proportion/ % te mperature/ 'C amount/ % (geem™?)
11 ? 7 35 190 3.5 0.6
b
s 12,
12
0.6 Tab.12 Validated testing results
. s 2h 24 h
. 0.65 gecm 2 . -3
gecm g Density/ (g*cm™ ) 1B/ MPa MOR/ MPa  M{ % 2h TS % 24 h TY %
, , 0. 60 0. 40 20.33 1.07 2.11 5.32
0.65 0.42 20.43 1.02 2.01 4.07

(GB/ T 4897.1 - 4897.7 - 2003)”
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