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Comparison Analysis on Properties of Fire-Retardant Plywood
Made with Eucalyptus and Poplar Wood

HU La, CHEN Zhi-lin, FU Feng

(Research Institute of Wood Industry, Chinese Academy of Forestry;
Key Laboratory of Wood Science and Technology of State Forestry Administration, Beijing 100091, China)

Abstract;  Eucalyptus and Poplar veneers, impregnated with a phosphorus-nitrogen-boron fire
retardant solution, were used to make five-ply fire-retardant plywood, respectively. Physical,
mechanical and fire-retardant properties were investigated. The results showed that bonding
strength of both kinds of fire-retardant plywood could meet the Chinese National Standard GB/T
9846-2004 requirement for [J-level plywood. Fire-retardant plywood made with eucalyptus wood
showed better modulus of elasticity (MOE) and modulus of rupture (MOR), better fire-retardant

properties, longer time to ignition and lower peak to heat release rate than fire-retardant plywood

made with poplar wood.
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1 HEfnAZx
1.1 JEhst

D k4 B E # (Eucalyptus urophylla X
grandis) B,k BT P s K (Populus) B4R, W B
MACRBE SR ). SR ST R B MR B 1. 72
mm. A B 1. 75 mm; FKEK 8% ~12%, i H
300 mm X 300 mm,

2) BN BEEINE AR B — 8k
BERE AWML R R 1,42 ¢ 4.25 ¢ 1 3#1TRC
il » BB R ST H0A 109,20 YRy A TR

3) BEF =REESEREMNE (MUF), %
F¥ 183 mPa-s,pH {H 8. 44, Bk &8 57%, 7 K .
L2 AREE

PN TR F ARV HRERA; FTT 4
EERINE.

L3 HBHE

1) BHARAL3E

BREFAETRRERERA, MRS K &4
T EARBARBZREG AR BB RL 6%, N FR
AR ML MR AR, EARE SN 20% H
10 20 FIBELAATR] , 43 51112 B AL A A AR A BAR

W BRI E 50 °C, ARBEE M ALK S,
RE 6 h, UGS T 7 d, BURK & KRN 104,
HREBIEARMHARERBEO R E, 5K
8.38%H 7. 422,

2) AR &

RESWFERE=TE, RAFTRE, REME
B 200 g/m?, BRik 20~30 min, RERERE 115
‘C.JE} 1.2 MPa, &f[d] 1 min/mm, E# 5 BEE4
. LAIRFMRA B R B S BAG AR S WRER
. BHER 3 KRR, FEET. 74~7. 92 mm,
L4 PEEek

1) #&4% GB/T 9846-2004¢ B A 4R )il & IR AR 19

BKE FE AR KB LY/T 1738-2008¢ 5L
o 44

AE G AR PR AR, B AR 50 7%% i1 38 B (MOR)
M E (MOE) ; 4k 4% GB/T 17657-2013¢ A&
B A SR A BRI B VA TR

2) #iE GB/T 16172-2007 ¢ & S H B 3 B B
AW IR KPR B FE T3 50 kW/m?,
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2.1 YE A

FEABHARIBE & 4R A4 A BELAR B A AR 4 4 28 2
HERENIAZ R, W 1.
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BELARR & B IR ) SRt
Tab.1 Properties of fire-retardant plywood
made with Eucalyptus and Poplar respectively

Lot BARAR BAB A
o Xt i Tnssl Xt B R

K/ 7.92(0.74) 8.96(1.17) 7.66(0.72)  8.59(0. 94)
K¥EE/ 622.13 675. 06 493. 51 522. 98

(kg - m™3) (2.85) (1.39) (3.65) (1.59)
BAmE  L25A 0.82C L17A 0.91B
/MPa (2.07) (5.48) (3.94) (6. 84)
51.9 A 45.0 AB 38.9B 42.6 AB

MOR/MPa
(13. 40) (20. 70) 3.72) (3.26)
5.60 AB 5.73 A 4.09 C 4.64 BC

MOE/GPa

(11.03) (7.20) (3.07) (15. 82)
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TR X R AR R B 2 R A B

4 HE AR S KEHE T ~I%TEEN,
BARRFBHAR I SR &K B LRI B %
J2 GB/T 9846-2004 1 6% ~14 % HER .
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Fig.2 Fire growth propensity of samples based on
prediction model of flame spread index

&3 BRAEMERESEMGAERE SR FSI BNE
Tab. 3 FSI of fire-retardant plyweod made with
Eucalyptus and Poplar respectively

BAR  AHB HRR#E{H/ THR ; FS]
HEEXER BE/s (kWem™2) (Ml-m?)
BARME 21 257.90 56.06  0.321  >>200
AR 18 108. 80 15.22  0.015  30.61
BASE 17 345.52 44.98  0.458  >>200
BAES 13 121. 46 21.32  0.083  41.93

ASTM E 84 {k# FSIEX B 54 B MR
%43 T R (FSI25), I % (26<CFSICT75), M4 (76
<FSI<200) . HE 2 F13R 3 PEIETT A, RALFH K
BB SR A R A AR, FST{EYEE 200, BHAR
BER T 4% ; M REAR AL IR R AR S A AR &
Mt FSI 4 BIMEZ 30. 61 F1 41. 93, HEH MR H:fEY
RE T RER; BakRBEMR I & i FSIEER, FH

3 &g
1) ] P8 U 5 BEAR AP ) 45 e ke R SRR ARG
AN A BRI A AR FLBR = 9 BE A & K R 2

o 46 o

GB/T 9846-2004 E 3k ; MOR #1 MOE % & LY/T
1738-2008 3K , °] F T HbAREE M A AR 7

2) MR AR A A R A A HRR
#1 THR KIgR#{K B REFA B4R 5 .

3) FRFIAE LL , K BRI A 4R 19 MOR . MOE
B SRR K, HRR 0 1%, KIGHEEEE
P AR, A& FERE S B B YERE.

) AEEHE— SR TZE , EWE S
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