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Abstract: To address the insufficient dimensional stability of thin solid wood flooring for ground heating
system, including gaps, warping, cracking, and cupping caused by changes in ambient humidity. 12 mm
thick Pometia pinnata wood was used as the material, pressure heat treatment was carried out at 230 °C,

240 °C, and 250 °C for 7 min to modify the wood, which was then fabricated into thin solid wood flooring
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for ground heating system. The mass loss rate, chemical structure changes, surface wettability,
dimensional stability, and mechanical properties of the wood, as well as the dimensional stability, thermal
conductivity, and coating properties of the flooring, were evaluated. The results showed that pressure heat
treatment had only a minimal effect on the mass loss rate of the wood, with the mass loss rate remaining
below 2.47% even at 250 °C. Pressurized heat treatment significantly reduced the equilibrium moisture
content, water absorption, and swelling rate of the wood (P<0.05), and these values decreased with
increasing treatment temperature. This was attributed to the reduction in hydrophilic functional groups
and moisture adsorption sites, as well as the increase in cellulose crystallinity induced by pressure heat
treatment. In addition, pressure heat treatment at different temperatures caused varying degrees of
microscopic damage to the cell walls, but had little effect on the mechanical properties of the wood.
Compared with the control group, the test flooring exhibited significantly improved moisture-resistant
and heat-resistant dimensional stability (P< 0.05), meeting the requirements of the Chinese Standard
GB/T 35913—2018 “Technical requirements of solid wood flooring for ground with heating system” .
The thermal conductivity reached 11 °© C-h™, satisfying the technical requirements of the Chinese
Standard GB/T 41547—2022 “Wood-based flooring for underfloor heating” . The coating adhesion,
hardness, and wear resistance showed no significant differences from those of the control group and met
the premium-grade requirements specified in the Chinese Standard GB/T 15036—2018 “Solid wood
flooring-Part 1: Technical requirements” .

Key words: thin solid wood flooring; ground heating system; Pometia pinnata wood; pressure heat

treatment; dimensional stability; thermal conductivity

FEALTTHLIX, MR BR & NATTAE T h 75 255 8

eI, MNIMTRZMAfE FHIERE. Bk, JyfRiEMY

LR RN, B B 20 7T R 8K R A3 R
M H i AL, AR —Fh e thnl i B, A
HRIGFME I AR B amE L R K
M, )2 AT a A R, B, Wik
M SRR FH SEA AR A H S O 15~18 mme BEK
5 JEEAE S B 2 P 25 ) i SR8 i AR AR R A
BEINAE ] R, (R AN T R R 55 1R T
ARG, TR RORY . £ R R AL
FEA,  HVBRGE H R A S e B 14 10 228 05 20, 31X
FE— e AR BE R T 0T AR S R (R 2 R,
MO SR AL T AR o MR IR FH SO M A v AL
T LA AR AT, FEARAS RLANIZ S A, 2
Bl AL AL, HERF & A0 BE R HE AR A fR
IR TR o

PRI, FEHCRIRIAET N, R SCR MR b
O ROT R e E B R e X BRI i
W FEBN 32 AR AR IR 52 0 SRR, N
R M2 K B g WA 4 8 T RE T BORL OT SR

MR /R R BEZEHIEREEW KRR EN, TEAR
M EA AR . T AR A T et
FEHRBE TR IR EE T, SRR &) R A R T4
M= B 4% R BT RAE B IET . Sy v iR B
Wi B R, MR AR ME GB/T 35913—2018 (=K
% FH SEAHI AR F52 AR B SR ), I8 K b SR FH S A
R B 7K R4 1 AE 5% B & b X A -1 5 7K
Z . REEFELE NG, WSS EA S,
SER Hi AR TE IR I e R R 5 R AR R R IR AR T
72 A AT HE A (] 100, 57 b SR IR R R PR S A 2
VTR SR R A R I S R S AE — e R
2 B RE,

R e R 8 8 S R b AR T iR R B 358 R () R~
FoE M I R, A B AR AT R e e e
BT HIRE T, SR 220~270 °C I in T #Aih B 6t
EEM (Populus tomentosa) HEATALEE, I 42
AR RS R v, Ul BRI A R VR AT R M
N S = A S BT R R UL P ND 1 S T . o A



60 AMt R EEA

40

(Pometia pinnata) RMAENHEFEN G F I IRA
MESR T IZ B T SRR, (HE a4
TEEE. RKEERAFEE, EIRETNXNT
BTt SN o RT3 W Rt o
K 230~250 °C I AR BN 12 mm J7 & R AR AR
M EAT BALFE, R L 1) 26 B R I P 3 3 SR
HAR o3 A A A B G A R IR A A RS AR e e A 2
A RE TR ], 3 Xop b AR PR TS AR 8 R~ R e
P AR REME R AT VR, A HAEHR
I P85 Hh 1 R SR AR A2 A

1 #REE®
1.1 M K

FHRAM, mEHEMEHILAE, KT
% 04 0.68+0.03 g/em?®, 146 5 7K 2 A 10%~13%,
FH T VL A A A PR 2 )4 A o 77 32 70 €0 A A
SUEARITE, FICZEEr. s S5 uE R iR
FHOAFE N ST A 500 mm (L) x160 mm () x
12mm (53%2), o Nad, Fhet, Hb 14K
X REA

JKEE S @ N/KEUVE, BT H AR A
FRAFSEME, JEE R N 100~200 mPass, [HZ S
J#91 000~2 000 mPass.
1.2 5 R&

KM i T RS0 A . (IR IR Al 56 46
T R AL (LE-6170-B) < /3 fg 11 2 R 56 ML
(UTM 5504) . REEFEAC OM-1V) . #EHE 3HrX
(TG209F1) . £ B&iEFE il %A (TP700-64). Ik
SR T B (Zeiss Sigma 300) . X 5 288
KATHAL (ULTIMAIV) | A8 B8 46 2T 71 6 1 X
(TENSOR27). Vi 7r#ri (DSA100 HP) .
1.3 W55k
131 AMT#E KM &R T8 S50 565 %
IRAM AT T THRTZH TR, NEESRT
FEd R PR AR TR, B SN 3 e IR KA AT AR
i, NS B S R EZ E R EZE, [,
WA TR AEELE, BRREEERE
VEIKEEBRRE, AN N LT 7= A
132 HFOEERENE KETEERE, TE
FET5 M A BATAL, RS AR T AL,

#z1 2mmBEERAMFRIE

Tab.1 Drying schedule for 12 mm Pometia pinnata wood
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Fig.1 Core temperature of Pometia pinnata wood during

pressure heat treatment at 230 °C
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Fig.2 TG/DTG analysis of untreated Pometia pinnata wood and mass loss of wood after pressure heat treatment
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Fig.3 Chemical composition and structure of Pometia pinnata wood before and after pressure heat treatment
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Fig.4 XRD spectra and relative crystallinity of Pometia pinnata wood before and after pressure heat treatment
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Fig.5 Surface wettability of Pometia pinnata wood before and after pressure heat treatment
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Fig.6 Equilibrium moisture content and water absorption of Pometia pinnata wood before and

after pressure heat treatment
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Fig.7 Radial, tangential, and volumetric swelling, and anti-swelling efficiency of Pometia pinnata wood

before and after pressure heat treatment
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Fig.8 Mechanical properties of Pometia pinnata wood
before and after pressure heat treatment
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Fig. 9 Microstructure of Pometia pinnata wood before and after pressure heat treatment
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Tab.2 Thermal dimensional stability of Pometia pinnata

wood flooring

Ctrl 0.10+0.024a 0.67+0.031a 6.78+0.63a
230 0.08+0.008b 0.34+0.058b 6.33+0.22b
240 0.06+0.014¢ 0.34+0.020b 6.12+0.28bc
250 0.03+0.008d 0.21£0.026¢ 5.71+0.11¢

M 2 % (P<0.05), B A& &b BRI B 0 F v i BRI
DRI, A b 3 W] S5 38 2 T b R B ) 76 28 S K b Al
TE R B T I RS AR e 1 o R 0T R ZH B 1)
i 4R i 4 ] s e PR 3 2 GB/T 35913—2018 1)
B, H AR EE R (R AR e MR AR .
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Tab.3 Moisture-related dimensional stability of Pometia

pinnata wood flooring

Ctrl 0.06+0.006a 0.41+0.017a 6.78+1.01a
230 0.02+0.003b 0.16+0.014b 6.33+0.45b
240 0.02+0.004b 0.14+0.011c¢ 6.12+0.64bc
250 0.01+0.001c 0.09+0.007d 5.71+0.21¢
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Tab.4 Surface coatings of Pometia pinnata wood flooring

Ctrl 0% 5H 0.20+0.011a

230 0% SH 0.20+0.014a

240 0% SH 0.20+0.010a

250 0% 5H 0.20+0.005a
3 g

1 LL12 mm JEF R RAM N TS %, KA
230. 240 F1250 °C jifi i1 0.68 MPa J /7 4b ¥ 7 min ]
I #Ab 3 7 vE 0 Fo ot AR ISP 5K e
WS AR 7K K 28 2 25 PR AIK (P<0.05), HBEH At
TR B IR 4G 0 S A A . FAb B 0T 4 i
K EE [ > g AR, RAM RS AR E
PRI E BRI 0 AL 5] A i BE A [ 2
FE BRSO, AR A (1) 77 5 R R R M AN (i 2
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0.05), FHRLAEIYILF] 11 °Ch', T2 E M AN
S RE T & GB/T 35913—2018 ( Hb 1 FH sz A
AR A R BSR ) A GB/T 41547—2022 (Hb %18 H
AKRBTHIAR Y PIER . HOARERAE P & Sk B0 2% 1
JE N 5H, BEHEN0.20g, B4 GB/T 15036—
2018 (SEARHIREEARZR) R4 MEK.
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