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Effect of Isocyanate Resin Content on Properties of High-Density Fiberboards
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Abstract: In this study, high-density fiberboards were made of poplar fiber and isocyanate resin. The
effect of resin content on the properties of fiberboards was explored. The results showed that the
mechanical properties and water resistance of fiberboards gradually increase with increasing of the resin
content from 3% to 10%. When the resin content ration reached 10%, the performance of fiberboard
exhibited the optimum performances. Moreover, with the further increase of the resin content, the
mechanical properties and water resistance of the fiberboards decreased gradually. Because the
isocyanate group can react with the water in the fiberboard, then release CO, during high-temperature
curing, it was easy to produce lots of bubbles in the fiberboards, thus reducing the strength of physical and
mechanical properties. When the resin content of MDI was 3%, the physical and mechanical properties of
the high-density fiberboard met the requirements for general purpose high-density fiberboard in GB/T
31765—2015 "High Density Fiberboard "; the resin content of MDI was 6%, the physical and

mechanical properties of high-density fiberboard were better than the performance requirements for high-
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humid high-density fiberboard in GB/T 31765—2015. It was recommended to select a suitable content of

resin according to the application of the isocyanate glue high-density fiberboard.

Key words: high-density fiberboard; isocyanate resin; resin content; mechanical properties; water

resistance

FURIE N NIEREE e —, EERA
Fomfb AR AR . R B4 R
PP AR S AR R 2 AR AR 7 32 R IR g
PR AT ER A A BRI TR R R, A7 AE R R I
[ ) . GB/T 39598—2021 {3 4% R H % B i
=N ERE N AB R EIER) M GB/T 39600—
2021 CNIEBR B il b PR RS TR 40 200 A AR
MR G, P FWH BN S L, TN
BRI T A

JC I 2T A AR T2 L2 48 il N JC 1 fi 83 AN it i fie
T, HAEIN A B S R S IR AR 7= B £ 4
PR, i RS R R AL HE /R (MDD Jie
KEFEAR. A E MR, MDI K AE 56
] Ak F b, ARG E H 2ok B S WU s A
(-NCO) 1 FZEEA-NCO 5 2] 4E 1 —OH .
RITE A5, RFBRRA R &, 7 itk ge R AT
WA SR, AR TR N . B
AT, 7 SRR B I R0 7 A1 AR R A 5 3 AR v AR At
JefE, MMHBETZ. FEAN, REFER. 1
TR AR A S T AR A 1 B 1) 51l

S R i B v 5 P 4T A AR G vy ik L T I 1)
Ferl, AN AHAE =N KA LRSI, & w] P
WRAEIRE NG AP RIS, XX £F 48R
(PERESRE tH 1 B v B SR o M it 2 A2 4 R A
Mgt EEN T A, (B SR E A ZE T 7S
TR IR 5 27 4 Th 7K 2 R AR IR BRI CO,, MR &
R, BRI CO %, 5 5lERMTEIE . RIIHR
TR IR AR &, BN M RE OIS 4T 4
BRI S R0 B Al

1 #REE%
1.1 MK

WA (Populus spp.) #4E, 4M. &K=
9.5%, KJEFEHAAE0.3~2.5 mm, £ 54
B 1) 80%; ELAR FE I AGAE 0.05~0.3 pm, 25
LFYE BRI 90%; KARH <4.5 I £F 4 b 245 4

JR B 25%; KARLE <8.5 FI<<I5(ILf4E, 435k
212 52 5T 1R 50% A 75%

REENE (MDD JFhF, Tolksh, SMNE. £7
PR, DL ORI R R R IR (MDI) N 2 2 5
Bl B 275 mPass(25 °C). AR, o#ra, Jbig
I .

1.2 (A&

FEEZHL(DRAIS FTR 250 %), £F 45524 0 B A%
(Fiber Cam100) . 9 4ifi L 7 % i 5 (SEMD (S-
4800)~ HLFJifehi JIHL (CMT-4104) %5
1.3 SR IR M v % FE A 4R ) %

FAHERNR EHERAL, R GEEZE T
H TR BB (0 MDI IS (g = my=1 © 5D Jiti i 5]
REFAER T, BE T E 0N 3% 6% 10%-
15%- 20%. Rt 20 4 F TR fE R R S, AL
TUETE AR, FEINRIENL R . AR 4R B
[l 9 250 mm>250 mm, J& & % i 7£ (7.0£0.5) mm,
P E B FEN(900+50) kg/m?, FUEIRFE A 190 °C,
JEISTE] 1 mm/mine BFZHIRES S5 AR & 2P0, R
Je MR IR B R (900420) kg/m® 1 3 BRAR A4 34T
a1
1.4 PEREMNR

DD ORISR K SEM SR A #48  Avom 45
M AT AL

2) WE ) Re . WK P8 GB/T 17657—2013
CON I BR B2 i THD N 328 A AL 1 RE R B8 ) AR
AR NS G R AT . SRR R AR OK
JE LRI 2 AN K 2, IR AR L 6 N 20 1
PHIME . 45 FA%IE GB/T 31765—2015 (& % 4
YRR ATV

2 #ER5TE
2.1 AW EE A

AN Tr) it i 2 o) % v B R 4 A T S B A R
K H SEM & ik A [ it i & % AR 1)l 0 &5 44
T 1.



42 AMt R EEA

368

<
- i
R\ 7
- "
7
i3
. A
[ v N
o
| 3

- )
ol

RSB AL SN, §

T
LIS ot ”—"“4

a~F4 B % 5 H A&
3% 6%. 10%. 15%.
20%- 25%¢h &5 B
R 8 AR .

=5

4 5 B A 1501
E1 RERREERSEESHERNSSYEMMNENS
Fig.1 Pictures and microstructures of isocyanate high-
density fiberboards
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Fig.2 Water absorption and thickness swelling of
isocyanate high-density fiberboards
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Tab.1 Significance analysis of resin content on thickness

swelling and water absorption of isocyanate high-density

fiberboards
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Fig.3 Bending properties of isocyanate high-density
fiberboards
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strength of isocyanate high-density fiberboards

Eiztun MR (3%~15%) it & (3%~20%)
Pearson A 51 0.364" 0.243
?; g 35 2 P UL 0.048 0.195
N 24 30

MR 2T, MR AE 3%~15% L A AE L
I, it R R i A i R R ) 25 KT 0 0,048,
/NT0.05, 15 B L Ve PR e S R o e 8 P LA I
FHVER

1B 2 it g B 7E 3%~20% Z [A) AR AL I, L 2%
PEKSF 290195, KT-0.05, 2 B it fig & 0 6 it o
FERIFEME AR 2 o RO I ik 31 20% I, BT
(R th 5 5 KR BRI

2) WEHIRE

S IR T v 3 T 2T AR A I PN 4 R DA A
WK 2 h A S A omEENREIR, W 4R,

54

4

M % 458 £ /MPa

0 3 6 10 15 20
R &/ %
4 REMRERSBEETHERNAESRE
Fig.4 Internal bending strength of isocyanate high-
density fiberboards
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