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Study on Composite Effect of Physical and Mechanical Properties of
Poplar Wood-fiberglass Panel
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Abstract: Three different types of composite panels, representing different uses, were made using
Poplar (Populus tomentosa Carr. triploid clone) and fiberglass as the primary raw materials and PF
resin as the adhesive. Compared with common particleboard made with Poplar and PF resin, the
physical and mechanical properties results indicated that the denmsity (o), modulus of rupture
(MOR), and modulus of elasticity (MOE) of the panels all improved. However, moisture content
(MC) and internal bond (IB) strength both dropped slightly, while thickness swell (7'S) was
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mixed with some specimens having results above the standard and others below.
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FEAN FXREEMTIRUE HTRES AR
2% ~4%. WIERLENE 1, WELERL N &
ZRNE 2,pH EME N 6. 11,

%1 BEBHE
Tab. 1 Screening distributions of Poplar particles %

G F1 "4/+8  —8/+14  —14/%20
sk 1.3 14.5 23.6 18.5
s 1.3 14.7 23.9 18.7

L] —20/+30 —30/+40 —40 #H
SR 27.0 8.3 5.7 98. 9
94 {8 27.3 8.4 5.8 100

22 QEHLERS
Tab.2 Chemical composition of Poplar particles %

% 42X SH8K AX 1%NOHHHY X-Bady

__;3_! 52. 24 86.36 18.51 20. 05 3.53
BWAE BANLE 251, HBALERAHEE

AWERGRN  ENRBAEL AP RAERHER
THBIR 50~80 mm, FEAERAH SIO,, &
R12%. REAERABEERIER 3.

23 WETMBATRG AR RIERNE

Tab.3 The sizes and properties of common

fiberglass with alkali

BAAE BARARER/m BE =B BEGHRK)/om

RS 889 2 S4 om g/m? BE &1
EZ-1 6 6 0.16 150 30 30
EZ-2 6 6 0.38 380 20 20

B R A VL A EERAN.
THKE BEHBREBIMNZBETWRGR K.
# 2~17 mm, % 1~2. 5 mm,pH 3 5. 5 £ 4, L ¥
B4 W 4.
24 TEHRRUEERS
_ Tab.4 The chemical composition of flax %

KA #okiidy E-Mamy AR ERE  £H5%X
3.60 2. 66 1.70  20.07 17.95 48.46

BRA  RAJLAk K BN-1 5K # PF g
B. FEYLER:BERSE 39%~41%, KB 20
C)0.35~0.45 Pa » s, M 1.15~1.19 g/cm®, 5
BRI <0. 1%, 27289 >60 d,

BikM RAIAKBZ-1 SRR, TEH
b ¥ BEH 30% ,pH K 8~9,

RELAHENBZ-2 AHKKEH,. TEHRENE
Be. ZEEFKELH

R BZ-3 JbkkEH,, TEHEELN.E
TEHBRMAKRE.

REHRE ZOAISL-01 B # 4/ #l,UM-200
FAR & 7K 3200 5 X, FTR250 U %8 4 $ B bl , PQ-2
RWE#E, QD B EHL, MN-4 BT 1 %A R,
DF82-2 B #ASk X T IR A %5 .
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1.2.1 ZHET SHEEZAFEBR.ZHEHE
W K- B WA R R AR SRR E R ®R
HH=MALER,a. F-W-F.EZARMHKG) L
T&IN—ZB A %A (B 1a);b. W-F-W-F-W.7&
AEHBBRENHUREZZEECREE N —R 3 H
“ YA (B 1b) sc. C-W-C. Bl 48 VI3 85 4F 4 42 F1 7 Bk
BEARUEE —-SHHAHTRE EANRES
MRERARE ARHUEEIARE SR

(A 1c), R} 300 mm X 300 mmX12 mm,
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B1 BRAE-BRULEEHB=ZHESTER
Fig.1 Structural schematic of wood-fiberglass panel
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1.2.3 HEETRBRENEKHE

ARUEEKE 2% ~4%, ERBEKE 4%;3t
BHERE0.75 g/em®; fE BB (46 10%0 5 1R 3E & K R
10%~12% ; BIEEF 1. 8 MPa, B i) 30 s; W E R E
3.5 MPa,f/E 1. 5 MPa(— B BE 4 1. 5 MPa),

B 98 4 4 5 PR BT 200~250 CHA P4t 3 h, 3
B AL & C-W-C WA BRMMAEREN
180 C,EIBBMA KL B E R 20% (FE PF W8
FIMA 2Y%REAEN); R/ S BRI =0.35/
0.65; %R 1%.
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a. F-W-F A4 4H BEE M GUE) =230
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~290 g/m? , W EBE T=140~170 C,ERf 8] ¢
=180~300 s, REALHEAMAR M, =0~2%;

b. W-F-W-F-W HA%H BOEFEMBEE Me:
O =40~80 g/m?, ERE T =170~190 C, HYE
A} £ =300~420 s, RIEAIMAR My=0~2%;

c. C-W-CHEEH HUBBEAELZWMAR
Fa=15%~25%, EHRBMAR M,=10%~30% ,
ERE T=170~190 C, KR @ t=360~480 s,
1.2.5 WREHRAINETE SRESHSREREHR
(PrEN 300-94) 7 ¥E 1 B 2L %€ 1A 45 W B A5 #E (GB/T
4897-92 BIXH) X PF @ 7ER AR, W & # ph 98 B
(MOR) . BB (MOE) . RZ5 &R (1B) MK L BE
BB (TS) s R B 7K R(MC) MR (o) fEX a2 &
—EE . AR (AOETRE:

_(EABRWE MR —PF &8 0 Y h ¥ AR )

PF 3B QI LR 71 % ¥ BB 3R X 100%
1.2.6 HBHEIT RAERXR L GHEHR
RUOW HRARRABREENTEERARAXR
MEZEBRXRHAGIN,

2 GR545%

RERRERRERANN RERENE LS
ﬁﬂf}[uj:

a. F-W-F.: Mpr G ) =290 g/m?,T=155 C,t
=180 s,M,=2%;

b, W-F-W-F-W. Mpr () =80 g/m?, T =

180 C,t=300s,M,=2%;

c. C-W-C: F4=25%,M,=20%;T =170 C,t
=480 s,

RALRTIZHEEZAROYENEHEBAR
5) 35 B B i Bk 3t 4 52 [ @l B AR (PrEN 300-940SB/
OPRERR,THEIIBREHAPRE ., ZHEARS
¥EEOH PF QB R WE 2B BEAES,
HETERHE SR OXORE 6.

2S5 EEH-ENALTSBHHEENEER
Tab.5 Properties test result of Poplar
wood-fiberglass panel

o MC TS IB  MOR MOE

wHRE g/em® % % MPa MPa GPa

WEBHAPFRIZER 0.75 8.20 7.12 0.94 24.50 2.83

F-WFR&4HK 0.83- 6.90 6.90 0.87 54.43 5.00

W-F-W-F-WX&#| 0.84 7.04 10.00 0.73 36.41 3.54

C-W-C &R 0.83 7.60 9.60 0.86 40.82 4.10
2.1 BE

RIGERER ZHARFERESRNFEE LB
HWT 10.67%.12.00% M 10.67% ., BETEFHEE

R TEH-HAALNEGEHMENSNT
Tab. 6 Composite effect of Poplar wood-fiberglass panel %

HEGHH Ap AMC  ATS AIB AMOR AMOE

F-W-F +10.67 —15.85 —3.09 —7.45 +122.16+76.68
W-F-W-F-W +12.00 —14.15 +40.45 —22.34 +48.61 +25.09
C-w-C +10.67 —7.32 +34.83 —8.51 +66.6]1 +44.49

AAREMHEREMYNERERERY R, LEY
2.0 g/ecm®, mMHEAMEER  AMESGHENEEBLU
B, F5b, WAKBREREE /N B AL MK
HEHRRE, THRBHAESERN 20.07%, &K
FRHBH SR, ERE SRS ES %
A AmEERBREAKTFHEROTVILERH,
BMABBAEEMTRBE ASREEEN.
2.2 FHKAE

ME6PEH . ZHAGERXAGRNEKES
PIREMET 15.85%.14. 15%M 7. 2% . HEHRFER
HTHEBARERENYR, BXCHE FEHYE;
MERBREIE —ERM SIO,, XEHBHIA
FEAHME IREK RERKSBEEH . REEKR
& KRR,
2.3 BKEERKR

EMHAERE SR TS BHRE WA, 2
BIA—3.09% ., +40. 45% F1 +34. 83% (F 6). FIfE
MERREBIEMHINEYW. —F T, KBETE
HHMAZE W PF WA BE L, SBESRILAKR
BB 7 MR, K R BB B B3 s 55 — 5, AR B
BAEGRHB KIS EABMERHBI ERZEHK
MR AKEERKETRE, Xt F-W-F 414, %% PF
HEBAERBELERMOERE,HR T KHFAR
SRS 8 TS TH; X W-F-W-F-W Z &1,
HTFRBARAAERMHRA MEESE , A8
BB K HARBUIE, - TS #n;%F C-W-C
HAW - BTERBEEREK LK, EHER
WG HRE, N LR A LR THEE, Bk
BABMUEKBEARARUEBRESWERE, SHBRE
MEERABREERES, BNERB L TREAER
Wi PF BB, C-W-C EERE TS #n.
2.4 REARE

EHA5EXEAMHMW IBH, ﬁEUF&{&T
7.45%.22. 34 % 1 8. 51 % (5% 6) . X & B oy B 3 45 4
REZHEREAY A SO (FE 10 HRWIERS
Y, HREPE WEELRONEEEE BARE
H&HBE(—OH) , B & KI, 5 PF ®IgH™

(F#% 19 R)
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4R, AHEHMBELBE HREARKE
Bim, BRELBE IR DA WA KG K, HEHNK
KGR AT B K B3 R B K, 4 51 2 A
BB B R BOK BT 12.4% . BABRKE
30 A0 T R b R R AL FAE B KM TR AR
HHERKRK TR, X EHRBELEEAMARRDE
B AT QLRI BEREA X, X R E X T
BRMHHBRILRRTHERE.

e L RBRRER, i TRBCEBIF T AHH
BRI, HER BT HREH W LUK
Hip—EARRRE, RBORMBERRE T 24, 10
TR R K B TR B R R | T
FRZ WA AR KRYME. X8RNSR E
HR—EET . BEEENAHHTRESENEEY
HETE . Bk, & ETAESENERYMET
RATRBR B HAETRBALE, THELTRIR
B iEl

3 £

AMEHBEAHEEEEEFRBINARRERENHR
E.NIEERH R RERREHE.

1) BB B AR b 4 B BE b S LR S S IR
BR.

2) BBELABFAMPHBREYHHREF 2
i :
) MPABEAMNEERK, XRATHER
Z HES N, b B Rk B 3, TR R

FE R TEL PN EPSE LT SR LTS FIE
HHARETFTTHE, ELATEESHE.
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AR FERES NG F B THBAERRR
M4 HER, S RELRTEWB PF IR E
EMEERBHZSLEREAESHE BBAE
“MTRBEARUEREEENLERNERE HEB
THREAS AMEWT ETRAEENPFRHE
1, B IB BF1K. ,
2.5 BESREMBMEKE

ME 6 PFHESH, =MAAGERAT SN MOR
MMOEBERKBEMNRE, X-EHTHEBESEELFH
HrihiERERE, 542 10 p LTFH A5 1. 0X10° MPa,
5p PIFiX 2. 4X10* MPa, K K#8 3 T & # X R 418
MERAERGEENM; R, ERAENHERE
WIEHARTESHBE,A0 7X10° MPa, 544544
W, REENMN 1/3, ERNER AR WBRMHR .
A5 BTFTERBREREE/N EHEREHE, U RH
BARSERMUREBEREARTYREEEEZEL,
B E AWM MOR M MOE WA #RE.

3 i

DRAFZRBRBENTZSERF N =BG E
HHSEBAER KR, KA B R E I k3t
0 75 A7 (PrEN 300-940SB/4) bR B R, W[ ¥ X T
BEWHBER.

DE5RFE=HEEOH PF AIERMEL, =f4E
ERREARNDBEAEERNESRUR Lo K
10. 67%~12.00% ; AMOR % 48. 61%~122.16%;
AMOE Y7 25.09%~76.68% ;BN GHREMTK
TR, A\IBR—17. 45%~—22.34%, AMC H—
7.32%~—15.85%; ATS }—3.09%~40.45% .
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