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Abstract: To address the issue of insufficient dimensional stability in thin solid wood flooring for ground
heating system, which can lead to problems such as seam separation, warping, cracking, and buckling due
to changes in environmental humidity, this study focuses on Pometia pinnata wood. The research

employs pressurized heat treatment methods at 230 °C, 240 ° C, and 250 ° C to modify the wood,
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subsequently fabricating thin solid wood flooring for ground heating system. The linear swelling, anti-
swelling efficiency, coating performance, wet-resistant, and heat-resistant dimensional stability are
evaluated. The results indicated that with increasing treatment temperature, the equilibrium moisture
content and water absorption of the specimens gradually decreased(P<0.05), while the linear swelling
under moisture and water absorption conditions decreased and the volumetric anti-swelling efficiency
increased(P<0.05). For Pometia pinnata wood treated at 250 °C. the volumetric anti-swelling efficiency
under moisture and water absorption were 59.29% and 33.69%, respectively. The modulus of rupture and
modulus of elasticity were 111.45 MPa and 11.58 GPa, representing decreases of 9.47%(P<0.05) and
2.11% (p>0.05)relative to the control group. At 230 °C, 240 °C, and 250 °C, the wet-resistant dimensional
stability (length/width swelling) of the flooring was 0.02%/0.16%, 0.02%/0.14%, and 0.01%/0.09%,
respectively. The heat-resistant dimensional stability (length/width shrinkage) was 0.08%/0.34%, 0.06%/
0.34%, and 0.03%/0.21%, respectively. Both wet-resistant and heat-resistant dimensional stability were
significantly improved compared to the control (P<0.05). The thermal conductivity efficiency reached
11 °C-h™! in all groups. The dimensional stability and thermal conductivity met the requirements of GB/T
35913-2018 "Technical requirements of solid wood flooring for ground with heating system" and GB/T
41547-2022 "Wood-based flooring for underfloor heating" for solid wood flooring for ground with
heating system. In addition, the coating adhesion, hardness, and wear resistance met the premium-grade
requirements of GB/T 15036-2018 "Solid wood flooring-Part 1: Technical requirements".

Key words: thin solid wood flooring for ground heating system; pressurized heat treatment;

dimensional stability; thermal conductivity; Pometia pinnata

XX E

FEAETT X, IR o AATTAE 3 v 7 2255
JE R B ARY, [l BUACHE S0 a] RS A
DR H 28 EAL, AR AE— Pkt m] fE A B
PRI RGP B 2 me . BUmsRE LE . L5
WA, #0Z HFmAae®. Har, Wi b
PR SR - B A 3R AR A B2 1) TR S 22 O 15~
18 mm™ . BK [ & L AE S B B Hh 2 5 i SRz Bl
JAS AR R B A 8 0 45 () R, ] It AN R T R
AT IR R, TR IR AR, fE
MR BR AR AT AR A, ARG R S Je T A
24 J5 B, XA — R AR 16 AR R L A
SERY PRI, IO O TR, LA, MR
IR FHY S A I AR 39 A AL 3 AT LI AR B R, BRI
MEAE A, SO EN A, HEA S
HIT15 REJRHE AR LR A R e 73K

SR, FEHRIRINIE T, 38R SR dR b
MO R R e MEEE R B e X BRI N il
W FEBN, 320 AR AR IR 52 0 SEARBURR, UN
B AR M2 K B g WA 4 K T E 7 R L T SR
AN, NI AL PR PRI, D9 fRIEF Y

AR A KR T 5 AR IR KA E I, R EOR
B AR . TR [E A TR
FEH R W B TR B v, SRR o) kAR R T
G, M= AE B AE . Ml BT RS AT, N
JR R Wi 9 B3 1) 8, AR 4 b E GB/T 35913-2018
CHi R R FH SEA Hi AR 4 AR ISR ), 38 W i R g
SEARHR B 7K FR AR HITE 5%~9% . KBEEL NG,
PRI AH OV B 2 T, SR MR A IR AR
Oy KR BRI AR T, 1 7= AR e e 5% i) o2,
52 IR R RE R A 158 () 52 ), e 25 SIC R AR A BB R
MR 251 N B SR AE — e FEFE b 32 BIRR B9,

9 fifE 1 T A S A b AR E R P 2R 8 RS AR
SEMEA R, A D BN R M AT R AR E 1k
k. BTIRESER I, SRA 220 °C~270 °C [ & i
HIEIME T KEE AW (Populus tomentosa) 34T
AbER, IR0 T2 SEIUR A R i Fe B A
HRE E, BERERSTREN, U H AR
EEAT AR i P A e A W AT, fE AR
fitth b, AHFFEIE IR (Pometia pinnata) {EH
RN SR FRBEC ZMNHT LA, H



5 XX

JE RIS 0 Ak B R b R B T S A Hb AR B ) o 5 3

R R S ER S FKIEERR+FEE, £
TR SFAT T By P A BRI T 4R e B0
FMMERR R, RHH 230~250 °C #4 R iE0) 7 e R ik
AT INEE, IR e 2 BRSO 12 mm ) 7 2 S
SRR SEARHIAR , 73 Bir Ak B 78 e IR AR A R
SPREETES J1sArERE . WERYE . AR A R SRR
R PRSI, 0o 7 R e SR I ) S AR S AR ) I
VERE T AR 92 RO A2 e PEREAT R4, 9 HLAE
b SRR 58 (14 L FH B (R 24K B

1 #REE%
1.1 IR K

TR AM, FHEAEHILNITE, ST
& 4 0.68+0.03 g/em?®, ] U6 5 7K N 10%~13%
FH VLt A A A IR 2 JHERL o A R A 4 Bt
AL SUEAHT B G R RERE (anZ 8OR g
BEAT 3% o B HUERE RS 9 500 mm () <160
mm (8) x12mm (5%), L9 N44H, HHek,
Hodr—2H Ry IR A o[RBT 500 mm (Zh) x
160 mm (f£) x15mm (5%) A1 500 mm (L) x
160 mm (482) x17mm (5%) AT SHEHEEN R .
1.2 5w &

AMER T BRI (M9060) . i R
(LE-6170-B) . 1= fik i #2 #4 ik 56 A (PL404A-
150H) . JiRE/124R ML (UTM 5504) . B #E
% AM-IV) . #E WAL (TG209F D) £ B il JiE
134 (TP700-64) « 37 & S 41 4 7 8 il B2
(Zeiss Sigma 300). X 4 & ¥y K A7 4 4 (ULTI-
MAIV) . fi B 28 6 - 27 &) W U % 3% 4% (TEN-
SOR27). X (DSA100 HP) %,

1.3 Tk
1.3.1 T

SR A w5 1 T J 2 30 AR 0 e R 14T T8
WMRNFIR, NG TR R, Hhn
T MR HEAT IR TR, DAOg/INE 2 5 3R R 2 TA] Y
TR, (RIS, e Y Y S AR 1 Bk
B Z 53R E M S KRR, N )R
A
1.3.2 HuL RN E Tk

TR RE, TIEET O B 1L,

R1 12mmEBEERAMFHRIZ

Table 1 Drying schedule for 12 mm Pometia pinnata wood
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Fig.1 Core temperature of Pometia pinnata wood as a

function of time during pressurized heat treatment at 230 °
C
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P I I ZEAN R I 0.05%, A B3k B W - iy
W& PSS, BN EREE S T ) B RST,
FH CARAE R 2 A1 B RS A2 4K

WK R A vl b, Rl 2 2R T
FEFARA, BRI R SR P IR & )
ZAHEIL0.05%. BJE, WERIFERE. ZFAM
Ty BRI RS w4, ARIE AR R4 TOIRES
5 W A A7 R S R ZRCIR 3 1) o = R RS AR A
THE R 5K R RoE . P& KSR
(equilibrium moisture content, EMC). W /K3% (wa-
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i 1% B DRI, A 1 A B A
M6
1.5 4iitorthr

AT HRAS 0 S2 6 K0 45 R ) SPSS 3 A4 34T
Gt . SAEABIEUIME £ b ER R, BE
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PR T2 2P 4 R K RURALD . 55 — I BB TR
IR N 250~330 °C, L EHR LN 60%. 7RI
FEEIL 250 °CHF, FF S P46 HBLR Z M E K,
FUH SRR B DL B R AE T R, 1
AW B, PR EERFHERES, HLEREN
FIEFEL K 2> FEAM AN, 580 &R
Ky AR AR E e R L TR B
1M 7E 330~450 °C Gl Y, #BEMN LA 2 N+



6 AMt R EEA

XX E

S, TG AT B 250 °C ) #AAb B G FE BE 98 75 £R
FEARM AFR 2 MR R, R o 40 2 SR % I AR 5
KK 23230 °C. 240 °C F1250 °C Fu kb3 7

4 10.0
100

REBREE %

100 200 300 400 500 600
BE /°C

50 r—1.0

FEHEEE | %oC

1=2.0

min Ji5, AR R P A E 5 BN 1.16%
1.72% F12.47%, A [E) il FE FRAb BE XS AR 5 & 45 2%
FHEZEXH (P<0.05),

3.0{b C
£ 25

5 2.0
§15
0
s

0.5
0.0

230°C

240°C 250°C

E2 FRRMESALCIERTHREMZEAMLIEFHRERE

Fig.2 TG/DTG analysis of untreated Pometia pinnata wood and mass loss of wood after pressurized heat treatment
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Fig.3 Equilibrium moisture content and water absorption of Pometia pinnata wood before and after pressurized heat treat-
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Fig. 4 Radial, tangential, and volumetric swelling, and anti-swelling efficiency of Pometia pinnata wood before and after
pressurized heat treatment
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Fig. 5 Mechanical properties of Pometia pinnata wood be-
fore and after pressurized heat treatment
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Fig. 6 Microstructure of Pometia pinnata wood before and after pressurized heat treatment
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Fig. 7 Surface wettability of Pometia pinnata wood before and after pressurized heat treatment
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Fig. 8 Chemical composition and structure of Pometia pinnata wood before and after pressurized heat treatment
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Fig. 9 XRD spectra and relative crystallinity of Pometia pinnata wood before and after pressurized heat treatment
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Table 3 Thermal dimensional stability of Pometia pinnata

thin solid wood flooring for ground heating system

KE KBRS MR SKEM%
Ctrl 0.10+0.024a 0.67+0.031a 6.78+0.63a
230°C 0.08+0.008b 0.34+0.058b 6.33+0.22b
240°C 0.06+0.014c 0.34+0.020b 6.12+0.28bc
250°C 0.03+0.008d 0.21£0.026¢ 5.71£0.11c
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Table 2 Moisture-related dimensional stability of Pometia

pinnata thin solid wood flooring for ground heating system

KE KEBKEN  REWKEY%  GkE%
Ctrl 0.06+0.006a 0.41£0.017a 6.78+1.01a
230°C 0.02+0.003b 0.16+0.014b 6.33+0.45b
240°C 0.02+0.004b 0.14+0.011¢c 6.1240.64bc
250°C 0.01+0.001c 0.09+0.007d 5.71+0.21¢
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Table 4 Thermal conductivity of Pometia pinnata thin sol-

id wood flooring for ground heating system
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Table S Surface coatings of Pometia pinnata thin solid

wood flooring for ground heating system

HH I 1552 TH LS54 B AL/
Ctrl 0% SH 0.20+0.011a
230°C 0% SH 0.20+0.014a
240°C 0% SH 0.20+0.010a
250°C 0% SH 0.20+0.005a
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