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Effect of Thermosetting-Resin Impregnated Paper Lamination
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Abstract: Ultra-thin fiberboard is a recently developed high-density fiberboard with a thickness less than
1.5 mm. Owing to its thin thickness, good flexibility and high added value, it is widely used in the field of

decorative wood-based panels and decorative materials. However, severe warping often occurs after ultra-
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thin fiberboards have been coated with melamine impregnated paper, which limits its practical
application. Based on industrial production conditions, this study investigated the effects of ultra-thin
fiberboard thickness (0.8~1.5 mm), resin content of melamine-resin impregnated paper (111.8%~
167.4%), hot-pressing parameters (time, temperature, and pressure), and post-treatment (combined water
spray and high-pressure treatment) on the flatness of decorated ultra-thin fiberboard with melamine-resin
impregnated paper. Within the experimental scope, the flatness value decreased as fiberboard thickness
increased, reaching the optimal value of 37.65 mm/m at a thickness of 1.5 mm. In contrast, the flatness
increased with increasing resin content, with the optimal value of 185.88 mm/m obtained at a resin
content of 111.8%. Among the hot-pressing parameters, temperature had the most significant effect on
flatness. Under the conditions of 10 s duration, 190 °C temperature, and 2 MPa pressure, the optimum
flatness value was 214.71 mm/m. Analysis by X-ray computed tomography and profile density
measurement indicated that asymmetric density and stress differences between the upper and lower
surfaces of the decorated ultra-thin fiberboard were the main causes of warping; the profile densities of
the uncoated and coated surfaces were 860 and 1250 kg/m?, respectively. After the combined water-
spraying and high-pressure post-treatment was applied, these density and stress differences between the
two surfaces were effectively reduced, and the flatness value decreased from 221.57 mm/m to 72.35 mm/m,
indicating a marked alleviation of warping. This study provides practical process guidance for
manufacturing decorated ultra-thin fiberboard with optimal flatness.

Key words: decorated ultra-thin fiberboard; thermosetting-resin impregnated paper; flatness; hot

pressing; post-treatment process
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Fig.1 Preparation process of decorated ultra-thin fiberboard with thermosetting-resin impregnated paper
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Tab.1 Physical and chemical parameters of melamine-

resin impregnated paper
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Tab.2 Factors and levels of hot-pressing process

KV ARJERESs BEJEIRZC  CHIEEJI/MPa DZEH

1 10 190 2.0
2 14 200 24
3 18 210 2.8
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Fig.2 Flatness test method for decorated
ultra-thin fiberboard
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Fig.3 Specimens of decorated ultra-thin fiberboard for
profile density testing
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Fig.4 Flatness values and samples of decorated ultra-thin fiberboards with different thickness substrates
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Fig.5 Flatness values and samples of decorated ultra-thin fiberboards with impregnated paper of different resin contents
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Fig.7 Effect of hot-pressing parameters on the flatness of
decorated ultra-thin fiberboard
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Fig.8 Flatness values and samples of decorated ultra-thin fiberboards subjected to different post-treatments

R T AT AR, FLP R FE 43 0] T B3 82.75 mm/m
A172.35 mm/m. £ [F] b B 1 417 TR 7 4T 4 fi A
BT RBP4 67%, il
FE P2 B A9 B 005 o 31X 0] 8 A2 P[] Adh 7K g ik
A DL B G b 5 HOSE g AR T ) £F AR N A2 3, 10X
S8 1 T 68 Ve 2 AR AR R (R L g o A, FFad I s R AR
IS 753 AT NN AY, A e R T AT 4 A T e R
AT s I ] Ak 38 2 A8 ke A T 7 Y 4T A At ot ) A
AMFE

DN HE— SR T S A T TS K T AT 4 A
PN R 2 AR 4 A RS, SR X2k CT 20 3 30
WOMZER . W9 BN, PR Ab B R 5 R A 41 4
SER A A, 0 S5 AL RN 2 S B T A5 4R AR
PERE T . XL 9ay b A LLUKIL, KREd 5 b
(10 1 TR 7 T 4 Al b R T B ORI
[ Ach B S5, A T T A A BE 4 AT A 4T
JeH R R EER N, 53 FRR LR % E
ZE 5o IX AT BE S BT /K Ik R e s Ak B 24 4k R
1, TRIE K 20 F IR AR Y SN 4% 5, I8
PORE B R AR SRR ) 2, S T 4F
YER IR Sy 51 A FEH, ARG, 18
EUEAERH N SE, BN T M EHE SRR, S5
CyIIES €
2.5 L) skbRA AL

g BRTGN, EEAEAR R IR AR AR
IR B 40T T 25 0 o oF i T 8 V8 £ 4 AR 1) P
HERE PR LR, T R AR A ) K Bk 5 R ) P T
AEEET DL R SRR . BTk, L)

SR AL
a KA

K

HHEE. B4
b 1 B AL A

E9 FAEIZRIEIREEEFERMULEN
Fig.9 Microstructure of decorated ultra-thin fiberboards
before and after post treatment
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