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Tab-1  The relation among porosities: densities of wood and the percent of impregnating

Porosity/% The volumn of cell/ % Density/q-cm_° The percent of impreqnatinq/%

81 19 0.3 110
74 26 0.4 102
64 36 0.5 89
61 39 0.6 85
55 45 0.7 78
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T BT IRE,

FRATESE T LA MMA - St/UPE #) ZTCIR AR R DRI £ MMA - St/UPE {1545 81k (
WA 2), FEMMA M5, ARA—FMRIFAIR G 5 St AH R A3, Tl &K, R
& 2 3 A (R R B 2R AW 2K, XA 5 WPC TR U ki 22 FI 2R TB
A BE. T St/UPE (RBUR 4 R &/, UPE LAHIE, BA& ML, Wik, 31TRHA MMA 5
St/UPE ZTCIRGIKA.

M MMA FEXHE AR FR 0 B AL AR S AR s R (L3 3) AT L. FliE MMA
40 FEAL BT SR AR TR R B ER) MMA O 3090447,

Tab-2  The properties of some monomers and resin solution”!

Monomers and resin  Boiling point Viscosity The heat of polymeration The shrinking rate of
/C /pa- s /kJ.L ! polymeration/%
MMA 101 5.8X10* 027 22.6
St 145 7.8X1071 607 14.8
St:AN(6.4) 833 17.9
UPE.St(1.1) 1—2X10"2 335 9.6

Tab-3  The influence of MMA consumption on the curing dose of impregnating solution

MMA Y curing dose/kGy The shrinking rate of polymeration/%
100 25 22.6
50 37 17.5
30 50 12.7
0 =100 9.9

2.3 St/UPE LbiRt iR it aER 2R

M St S ARIEERME S T4k E  EAMUA BB EYE, T HIEE. WS T
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BAG, HAMSEE., (B St flE 2, MRS OR AL, MR AR &L, i FE S
ANE B G P A AR AT B AR5, AR K, 55— 5 T [ AL B AR RS 4
KosSt B MRRBOR BERK IZ T e, B S (M IR E LR 58 4, M AAERRAIL, & 4
AL, St/UPE W #ii7E 15/35—20/30,
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Tab- 4 The influence of St/UPE ratio on the properties of impregnating solution

After curing

Before curing

St/UPE o . The time of gelating The shrinking rate Softenining
viscosity (25°C) /Pa-s Jmin of volume(D/ % point/C
10/40 2.03X10"? 19 7.0 87
15/35 1.25X10 2 12 8.4 91
20/30 7.5X10°3 13 9.0 110
25/25 3.6X10° 15 10.1 115
30/20 2.5%X107° 17 10.9 118

Phe method of testing refer to SH0588—94
2.4 BREHXERENFM

TEHARIRIZ Bt o HARIR & 7K B3 T R IBT AT ) R 5T B[] | iR B2 3476 AN [ R 2 1 5
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FREfA R B TR, A SLg E A EEEHIAE 0. 08—0.09MPa,

Tab-5  The percentage of impregnation under different tightness vacuum

A

Vacuum/MPa The percentage of impreqnating/ %
0.05 55.3
0.07 67.4
0.08 82.7
0.09 102.5

2.5 RWFIEXT WPC HEERI SN

2.5.1 BRMAENESHGAEENY 0 BRIH EX B EWEAR(PLY) B L2k
6, M7 6 T L, 7EFR S0 B ARORAS A 00 TS - Bl R TR B A B, SR I L PL 0 A R
A B R AIG s Ja g0 & BB 50k Gy J5 . PL 203 NAS 28 . R Wil T 524,

Tab-6  The influence of total absorbed dose on the percentage of polymer loating

No- Total dose/kGy T he percentage of impreqnainq/% PL/ % Un " curing rate/ %0
1 10 50.1 9.9 80.2
2 30 49.1 20.7 57.8
3 50 48.9 45.9 6.1
4 80 56.4 56.0 0.7
5 100 51.3 51.0 0.4

Note: The ratio of absorbed dose is 1OkGy/h in table 6
2.5.2 BRAFESELSDGEEGY R RIGHHERX PLOREI L 7, WK 7 AT
s 24 S0 B AT I, 5 ) B 1 BT R) P BTG PR e B A S G, PL 0 4R

Tab-7  The influence of dose rate on the percentage of polymer loating

No- Dose rate/kGy - h ! The percentage of impreqnatinq/% PL/ % Un " curing rate/ Y0
1 1 56.5 39.7 29.7
2 5 51.3 48.3 5.8
3 10 49.7 47.3 4.8
4 15 49.3 47 4.7
S 18 54.0 53.3 1.3

Note: Total absorbed dose is =50 kGy in table 7
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Tab-8  The average of water absorption and density of WPC floor

Water absorption/ %

Pl\io% © i Il I Average Water absorption Before ashsorption B

value decreasing rate water average density/q-cm
0 102 103 77.9 72.0 88.7 0.61
22.5 52.7 51.3 42.9 41.1 47.0 47.0 0.67
47.5 36.2 38.9 36.9 32.1 36.0 599.4 0.87
62.5 23.7 29.9 29.7 25.6 27.2 69.3 0.94
77.5 21.4 22.5 23.1 21.7 22.1 75.1 1.01
102.5 19.9 18.6 19.5 17.9 19.0 78.6 1.05
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Fig-1 The relation between the water absorption and the percentage

of polymer loating
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Tab-9 The swelling of WPC floor
The swellinq/%

PL/% 1 Il Il I\ Average value The swelling decreasing value
0 20.1 19.4 18.2 19.2 19.2

47.5 14.8 13.2 16.5 14.4 14.7 23.4

62.5 11.4 12.2 12.1 11.3 11.8 38.5

77.5 8.1 9.8 9.9 8.9 9.2 52.1

102.5 6.2 6.4 6.6 7.1 6.6 65.6
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Tab-10  Antishrink efficiencies of WPC floor

Antishrink effciencies/ %0

PL/% 1 Il I vV Average value
47.5 26.4 31.9 29.0 24.6 23.0
62.5 43.3 37.5 33.5 40.8 38.7
77.5 59.7 49.5 45.6 53.4 52.1
102.5 69.1 67.0 63.7 62.8 65.7

2.8 BB A
LI - AR LB ORI )T (WT 20) 4160 4. MMA 30.St/UPE 20/30. BA/PEG 7/
3, TMPTA 10,
2.9 REEaMtiiRitaE
ARG S HRYERE WA 11, R L1 AT UL, ASEsy WPC Mt 553t i (9 A B T P
P 3%, phil R 3.7 4%, SR e 56. TV, W 1.8 £, KU, WPC HUARBE B AL
o RS HAR 5 R AR T S | 5 BB SR

Tab-11  The properties of birch WPC floor and raw lumber

Unit WPC floor H(P)M Raw lumber Standard GB T 15036, 1—6—94
Wearing value/mm 0.02 0.08 <0.11
Impact indentation/mm 0.15 0.71 <0.40
Hardness/N.mm 91 32 =30
Density/q-cm * 1.05 0.67
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(2) #it MMA .St/ UPE HAISEHR Bl tERE A B 5E, B E T AL L TTiRA
TR Bk MMA .St/ UPE (9 AERC He 2y 30,20/30,

(3) ZTCIR A IR TR R AR B RYE [E Jy 10— 15k Gy /b, IR & >W£y

(4) ASSLEGHI 5 WPC IARYERE SR WPC LAY SEA AR AR LE , i BE VAR =5 3 1%, wh s [k
AR 3.7 A% WA R 1 8 1%, /KA 78. 620, IR KR A 65. 6/,#}%&$7b 65.7%,
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STUDY ON THE PREPARATION OF WOOD
PLASTIC COMPOSITE FLOOR BY USING RADIATION METHOD

ZHOU Hong WU Ling NIE Yang ZHOU Dezhong DENG Huachuan DU Yunwu
( Sichuan Province Institute of Nuclear Technology Application, Chengdu 610066)

ABSTRACT  WPC making method that Sichuan birch was impregnated into compound so-
lution mainly consisted of MMA and St/ UPE then polymerized by using oy rays is introduced -
Some factors such as the porosity and the density of raw lumber; the condition of impregnation af -
fected the impregnation of WPC were studied- The effects of the MMA St /UPE contents in im~
pregnation solution, the absorbed dose and the polymer loating of WPC were also studied- WPC
made by above optimum selection have excellent properties in comparison with its raw lumber: its
abrasion resistence, impact indentation was respectively improved by three times. 3.7 times- its
water absorption and the swelling of wood was respectively reduced by 78.6 percent and 65. 6
percent» and antishrink efficiencies was 65.7 percent -

KEYWORDS  Wood plastic composite; Absorbed dose, Composite impregnating solution

Polymer loating: Antishrink efficicencies
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