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Effect of hot-pressing on dimensional stability of mulberry
branch reconstituted square lumber

ZHANG Jing"? ,HUANG Zhonghui',XIAO Jianping',LEI Yafang'
(1 College of Forestry s Northwest A&F University ,Yangling s Shaanxi 712100, China

(2 Shaanxi Provincial Construction Scientific Research Institute ,Xi’an,Shaanxi 710082 ,China)

Abstract ;[ Objective] This paper investigated the effects of hot-pressing technical parameters on di-
mensional stability of mulberry branch reconstituted square lumber to provide references for preparation of
mulberry branch reconstituted square lumber. [Method) Taking mulberry branch as the raw material, P-
MDI as the adhesive,and hygroscopic expansion and shrinkage expansion rates and vertical direction as e-
valuation standards,mulberry branch reconstituted square lumber was tested when relative humidity was
increased and decreased gradually between 30% —65% —85%. Then, the influences of resin content (6%,
8% ,and 10%) ,density (0.6,0.7,and 0.8 g/cm®),hot-pressing time (35,40,and 45 min) and hot-pressing
temperature (150,160,and 170 °C) on the dimensional stability of mulberry branch reconstituted square
lumber were determined through orthogonal experimental. [Result] The influences of resin content,densi-
ty,and hot-pressing time on hygroscopic expansion and shrinkage expansion rates of the anteroposterior

and vertical direction of mulberry branch reconstituted square lumber decreased as the parameters increase,
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while the influence of hot-pressing temperature decreased first and then increased. The effects of the factors

on shrinkage and hygroscopic expansion rates were in the order of density>hot-pressing temperature>>res-

in content>hot-pressing time. In the process of changing relative humidity of mulberry branch reconstitu-

ted square lumber,the hygroscopic and shrinkage expansion rates of vertical direction were less than the

anteroposterior direction with apparent directionality. Meanwhile, the shrinkage rates of anteroposterior

and vertical direction were larger than hygroscopic expansion rate, which showed hygroscopic hysteresis

phenomenon. [Conclusion) Density had the most significant effects on the dimensional stability of mulberry

branch reconstituted square lumber, while the influences of resin content, hot-pressing time and hot-press-

ing temperature were insignificant.

Key words: reconstituted square lumber of mulberry branch;hot-pressing;dimensional stability

ML Z AR EVE IR SR S A A it
BiA 30 A f R E LS /2, EAMRRZ.
RUE R B IRAE R E 00 5 - H i T RABA
FEOP N HAE TR AL B SR BHY Ik A iiE
K ZAE ORI 3 26 40 P15 000 BB 2 A A

SR 2 bR AT A SORS AT B U
Tk 228 B I A 154 i T S 1 A T 2R AR 1) 2 A
T TR AR A5 M AR IR PR it B R s T
AN TE AR AL BE AN FT LA 4EHES J7 10 - 450 58 8
TRED T ORI BEACREVE o 1T SR I T I D S
R i JUC il 5 AR AT SR AL 7 b X LG T AR AT SR AL
b5 SR ACE T M B 2R R R A A
7 B T 2 8 v T AR AT A D5 M W E T
FEBCEHE M AT

RHEERAER EAER AR E EY
BRSPS . T % A B IR 55 R 15
Wil o SRR B BA T AR 1 L 46 MR e 2 4l
AR AT B ROSE RN AR AS 2923 14 F 46 A ik » e 7=
TR P9 B 0 H T BOR B B HL i i AR T 2 R AR
T A8 o AT 7 53 0 HC ol ot 8 P oy i Y
AT AT W EA T AR IR . ARG
R rp, S 7 SRR A A AR A (T b AT
26 B s AT 51 R AR A E— 2 R i A A
Jr R o DR T S R A R A T b RO AR E
F14 728 A LA ) HC 52 o 97 T AT B 0

L BT [ 9 AP AR B HE 5 Bt RO A2
ENERIBE AL 5 E R B — L N . N3 AR
P RS R P B 2 0 8 R AT o [R] A SEE  L AR T
I 0¥ T v LA G S £ 14 A BT 4 L
S BT I ) Ao B R A 3 AR R RS RS E AT
AN R+ I [ 54 DU A 5 K SRR 5 I ] i
W A5 AN 58 42 = F 3 2 & BUlRob RO A 1k
FEHTE O (E E AT 6 T A RO R i B S

Ao HARUER K% Nugroho % AR5 R B, AT
P T8 BE AR R R B AT T R A ) ol R R
S B S A OC 1 ) L) e MR RE R W B B L TR
2 0B A PR U8 e R ATS AT PR A R A RO AR
SEME . BCEAE A3 BT I LT B Y % B R R
AR IR PN L g 22 (6] 9 56 R 6 45 3 44T A I K 7
JEE AN AR B P R I AR 4 A OG . i Y 2 IE
B B ZH AT B ROST A R P B A AR T R B T e AR
I [F1) S2E T A ST AR ARG+ L 2 W R R AR UK Oy 4 I il
=R 3 > PR IRk e e AR Y R
B AT B 2H D5 B VR JEE R JEE T 1) 1) 4 AR IR
i3 5 T AL AT AR L 2 Dy i A e A 4 L B R
JEEF) T o R TR I [0] 9 ST A T R AR . R T R
HAHM RGP RGEMERI AT IE I R WL ARTE . it AR
IR FE H A b it 5 L A T L R A A T I (] 4 35
TSRO R AT b R RsE PR, LU
AL A TT R 00 i #5052 P N AR B IE AR

R R RS DR

L1 Rmesr st

PO RA = ABETE R B O R 1 AEA R
K4k, H % 10. 35~ 16. 26 mm, % 4 % B 0. 49
g/em® R0 FH S 70y S R TR R ¥ ) E v IR 1
IR AR 5 e Crp D A BR 28 ) 48 2L L e 2 55 ) — NICO
JE BN 30.5% ~32.5% . KB B 160~240
mPa * s(Ei),
.2 RWigsE

it A W R AL o V5 b AR AR BB R 2% TR 25 rp ol
S N U T2 A5 i | 5 N N e
= th QD-100 %Y 7 [f f A 50 TR AL C i A3 A ) )
R R A A R AR P AL R MR B K2R R
Al S50 2 1 s 7S FR R AL PE AU R ARRH B R 2
BUAR N T3 56 =2 A 5 5 A3 56 3 P 300 1 3 460 s



%10

G A IR TR SRS A T b RS AR A 1 R

FRH PQ-1 BUME I AE Ui br R R
1.3 KBS BE5HZE

AT I [R] AR TR R B 4 S8 RS B L (3Y)
Je ) F 2 5 A A 3 R R KSR e n 3 1 e

T SRR 2 0 2 R VB T 2% B L AT AR
XA ST R ) T T RS0 1) A DB 58 ) AR AR

LSRRG WRERCEA W R, R ST AR S
X1 RHEBEAFHREIZEZREIZITAR
Table 1  Orthogonal experiments designed for hot-pressing process of reconstituted square lumber of mulberry branches
L aes /(g em™?) it i 4k / % Y B H] /min R IR B/ °C
No. Density Resin content Hot-pressing time Hot-pressing temperature

1 0.6 6 35 150
2 0.7 6 40 160
3 0.8 6 45 170
4 0.6 8 40 170
) 0.7 8 45 150
6 0.8 8 35 160
7 0.6 10 45 160
8 0.7 10 35 170
9 0.8 10 40 150
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Hot-pressing process of reconstituted square lumber of mulberry branches
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Fig.2 Cut plate diagram of side surface of reconstituted square lumber of mulberry branches
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Fig. 3 Test specimen of mulberry branches reconstituted

square lumber dimensional stability
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Table 2

Orthogonal experimental results of hygro-expansivity of hot-pressing process

preparation of mulberry branches reconstituted square lumber

30%RH—65%RH 65%RH—>85%RH
X5 Atzo.65/ % 2 5k Atss.s5/ % 2 Sk
No. Differential hygroscopic Differential hygroscopic
JZ FF Thickness i B Width expansion JE F Thickness 9% B Width expansion
1 1.5 1.9 1.27 3.0 3.6 1. 20
2 0.8 1.2 1. 50 2.5 3.1 1. 24
3 0.7 1.1 1.57 2.4 3.0 1.25
4 1.3 1.7 1.31 2.8 3.4 1.21
5 0.8 1.2 1. 50 2.7 3.3 1.22
6 0.6 1.0 1. 67 2.1 2.7 1. 29
7 0.8 1.2 1. 50 2.6 3.2 1.23
8 0.8 1.2 1. 50 2.6 3.2 1.23
9 0.7 1.2 1.71 2.3 3.0 1. 30

T30 %0 RH—>65 % RH .65 % RH—85 % RH 43 jil 3 /5 $ b 5 240 J5 B4 MR B2 th 30 %638 3 65 %0 Rl 65 %034 %) 85% . £ 3. A 4 [,
Note:30 % RH—>65%RH and 65 % RH—>85%RH indicate relative humidity of mulberry branch reconstituted square lumber increases from
30% to 65% and from 65% to 85% ,respectively. The same for Table 3 and Fig. 4.
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Table 3 Variance analysis and significance test on the orthogonal experimental results of hygro-expansivity of
mulberry branches reconstituted square lumber
300 RH—>65 % RH J5 B J5 [ 30 fik b 65 % RH—>80 % RH J& & J5 [f i Jik 1
2R 30 % RH—>65%RH hygro-expansivity 65 % RH—>80 % RH hygro-expansivity

of vertical direction

of vertical direction

Source of

vaiance  WEPIR g ygy g ZEECREPAR pge sy opw REN
DOF  Mean square F value : DOF  Mean square F value :
squares P value squares P value
=,
e e it 0. 281 2 0.140 1. 634 0.223 0.087 2 0.043 0.513 0. 607
Resin content
% ¥ Density 1.221 2 0.610 7.103 0. 005 1.416 2 0.708 8.382 0.003
U A
“"Eﬂjllﬂ . 0.183 2 0.091 1. 065 0. 366 0.002 2 0.001 0.013 0. 987
Hot-pressing time
B 3L
i‘iE{mg 0.427 2 0.214 2.487 0.111 0.462 2 0.231 2.737 0.092
Hot-pressing temperature
"2 Error 1.547 18 0.086 1.520 18 0.084
4 -
"'ﬁ)}‘ 25.170 27 179. 820 27
Total variance
30%RH—>65 % RH ¢ )& J5 [ 1l FE 65%RH—>80 % RH 5 J& J5 [ 1 ik ¥
N 30 % RH—65%RH hygro-expansivity 65%RH—>80%RH hygro-expansivity
5 ( of anteroposterior direction of anteroposterior direction
Source O Ay - 2 2RSS 2
variance  WEPIR gy op BEROWEPAR pwe sy opw REN
DOF  Mean square F value : DOF  Mean square F value :
squares P value squares P value
IS
hﬁ}hi 0.234 2 0.117 1. 356 0.283 0.074 2 0.037 0. 469 0.633
Resin content
%  Density 1.125 2 0.563 6.519 0. 007 1.316 2 0.658 8.343 0.003
T B
“"}j—:ﬂjlﬂj . 0.179 2 0. 089 1.034 0.376 0. 005 2 0.003 0.033 0. 968
Hot-pressing time
E U B
”E{&E 0.427 2 0.214 2.476 0.112 0.490 2 0. 245 3.103 0.070
Hot-pressing temperature
iR2% Error 1.553 18 0. 086 1. 420 18 0.079
4
‘uﬁ;‘é 48. 630 27 272.790 27
Total variance
TE:P<C0. 01 FEHILLIN 22 578 J .3 5 P<C0. 05 RN 2R BF., F5 M.

Note: P<C0. 01 indicates highly significant difference between groups; P<C0. 05 indicates significant difference between groups. The same

for Table 5.
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Fig. 4 Influence of different hot-pressing factors on hygro-expansivity of reconstituted square lumber of mulberry branches
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Table 4 Orthogonal experimental results of the shrinkage of mulberry branches reconstituted
square lumber prepared by hot-pressing process
65%RH—>30%RH 85 % RH—65%RH
e Atgs.s0/ % 5 T4 Atss.e5/ %6 25 T4
No. Differential shrinkage Differential shrinkage
J& B Thickness F& B Width expansion JEJE Thickness S8 Width expansion
1 1.8 2.3 1. 28 3.5 4.0 1.14
2 1.1 1.6 1. 45 3.0 3.6 1. 20
3 1.0 1.5 1.50 2.8 3.4 1.21
4 1.6 2.0 1. 25 3.3 3.9 1. 18
5 1.1 1.6 1. 45 3.2 3.8 1.19
6 0.9 1.4 1. 56 2.5 3.2 1.28
7 1.1 1.6 1.45 3.1 3.8 1.23
8 1.0 1.6 1. 60 3.1 3.7 1.19
9 0.9 1.5 1. 67 2.8 3.4 1. 21

E:65%RH—>30% RH .85 % RH—65 % RH 43 31| 3 7 388 5 41 Jy b4 AR X3 BE dy 65 260/ 3) 30 26 R ey 85 20 08i/N5 6590, 3 5,18 5 [l o
Note:65 % RH—>30%RH and 85 % RH—>65%RH indicate relative humidity of mulberry branch reconstituted square lumber decreases from

65% to 30% and from 85% to 65%, respectively. The same for Table 5 and Fig. 5.
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Variance analysis and significance test on orthogonal experimental results of shrinkage of

mulberry branches reconstituted square lumber

65 % RH—>30 % RH J& & J5 [f] T 45 1
65%RH—>30%RH shrinkage expansion of

vertical direction

85 % RH—>65 Y% RH J&J& J5 [ T 4
85 % RH—>65%RH shrinkage expansion of
vertical direction

Source of

vaiance  WEPIR g ygy g ZEECREPAR pge sy opw REN
DOF  Mean square F value : DOF  Mean square F value :
squares P value squares P value
=%
B 0. 362 2 0.181 2.433 0.116 0.072 2 0.036 0.505 0.612
Resin content
% Density 1. 496 2 0.748 10. 045 0.001 1.747 2 0. 874 12. 286 0. 000
G B
'{"Eﬁjllﬂ . 0. 140 2 0.070 0. 940 0.409 0.001 2 0. 000 0. 005 0.995
Hot-pressing time
i 3
i“E{mg 0.402 2 0.201 2.701 0. 094 0.436 2 0.218 3.068 0.071
Hot-pressing temperature
%% Error 1. 340 18 0.074 1. 280 18 0.071
4 -
%% 40. 490 27 251. 360 27

Total variance

65 % RH—30 % RH 9§ & J5 I6] T 4i 1
65 % RH-—>30%RH shrinkage expansion of

85%RH—>65 % RH 5 )& J5 [ T 45 FE
85 % RH—>65%RH shrinkage expansion of

Zfﬁﬂéﬂdﬁf anteroposterior direction anteroposterior direction
Source O Ay - 2 2RSS 2
variance  WEPIR gy op BEROWEPAR pwe sy opw REN
DOF  Mean square F value : DOF  Mean square F value :
squares P value squares P value
o
hﬁﬂ&i 0. 254 2 0.127 1.603 0.229 0.036 2 0.018 0. 287 0. 754
Resin content
% i Density 1.125 2 0.563 7.098 0. 005 1. 282 2 0. 641 10. 365 0.001
T B
,..J‘l'—iﬁj‘ll'ﬂ . 0.170 2 0. 085 1.070 0. 364 0. 007 2 0.003 0.054 0.948
Hot-pressing time
P I
“'f}j—:{ﬁ& 0. 356 2 0.178 2.248 0.134 0. 389 2 0.194 3. 144 0.067
Hot-pressing temperature
% # Error 1.427 18 0.079 1.113 18 0.062
=i}
8% 79.000 27 357.080 27

Total variance

AN TRV B 251 T 1 45 1 SRR 4 07 M B T A
MEREE R ILE 5, d & 5 AT LLE . S AT 4 M
B B 7 [ A RS BE 1w 1) 4 5 B R 1 8 K Uk
AN MAEXT R B 652 I /N E] 307 B M 0.6
g/cm’ Y MB] 0.7 g/cm® W, A 20 Jy MAE B8 E Ty
R SVNEN 2+ 0 1 I R T A Y S o7 N
19. 1%/ 27. 6%, JEPE 78T % B (3% fin . 43 Bh T 3%
T 66 791 5 S8 Al o 2 fh e AR TR R 22 Y T L 4
o S BB S W T A R

B &L 5 W] LA Y SRk 4 U b AE B BE O 1]
JE B 7 In] 11 T 446 6 2 Bt il JC it 1) 38 I T U/ . 24 A
X 6520 IR 4L A 30 %0 it i AN 600 41 i &
10 %0 B} o S A5 F A1 J5 M4 A 58 B2 O 1) RRE B2 5 1) Y
TY A MR 9. 2% F 15. 8%, 33 42 A Ky Bifi %5 it
JBE £ V9 10 SRR 5 R R R L 2 M o e i 42
L 2)1R2 28 7 I 7 S DN NN 2 B 1 i N G L R
W/ o YR IR 85 V0 PR Sk 65 0 B it K i
P18 T O A o T 48 R A KR BE T B

5 5o, FEAH XTI i 65 %0 IR HE R 30 Y0 i,
SN T A7 TR TE B D 1) L JEEJE O 1 ) T 46 R B

AR B [ ) B R T 90 o AR B [ ) 388 i B
U /N T B PN T A 4 P I D s DT R e SR A
TR I RS RS k. R 2 A X B R 85 V0 s/ B
65 0 B ST 21 5 bF 9 BE U ) JJRE BE 7 1) 1 T 47 2%
Wit 5 A B (1] 79 SEE 4 A D/ s FEAS (R AN
SR A D5 b B B R BE 1] 1) T 4 B
PO IR B B T S /N S R K. 2 A X B
650 %%k 30 %0 AR EE M 150 °C L TFF#] 160 C
B, SA% T 20 05 b B B ) TR B T 1) 1 T 46 2R 4 il
TR 15,420 22. 4 % oA R IR EE M 160 C LT}
) 170 CHy, F 4550 4 B4 & 11 7%0f 21, 1%,
I AH XV th 85 Y0 B AIRE 65 00 VAR IR M 150 °C
FEE 160 °CHf . S8 T 41 J5 b 58 BE 7 1) R B 5 1]
T4 R 50 B R B 7. 4 %01 9.5 %0 5 15 24 A IR B
160 “C_EFF#) 170 “CHf, 145 238 W) 43 B2 &5 6. 4 26 F
7.8% . PRI AR L X S A A O M R AR e
PESZ I 45K 2 B IR BE A 160 “C R, S5 44 1 T 4
Fd AR A — TN AR IR T R b
TSR B BB S DT 0 K SRR 2 ] 18 422 ik T AR
P m HORSHRa e Mo (H 2R Bl — e Y s L 2F



74

P JEAMB R 722 4R CB AR 4 O

5545 &

2 ST I D R 0 A R BE R ) Y B 1R AR

T 21 4 3R 00 B A 2 S b DT 51 RO R 1 ) o

40
V*'
o 3.5
5|
£ 30f *— o o
XE
g2
&3
© 20
2
A ‘\\‘
£ 154
7 '\—-\.
1.0
0.5

i1/

K=

:‘\\A

6I %IS IIO
it B B/ %

Resin content

06 07 08
/(g em™)

Density

!
35 40 45
#AH B [7)/min

Hot-pressing time Hot-pressing temperature

150 160 170
R R BE/C

¥ 30% RH— 65% RHJE ¥ 5 [1] 30% RH — 65% RH vertical direction;
-8 65%RH— 85%RHJE & J5 1 65% RH— 85% RH vertical direction;

—— 30% RH— 65% RHFE & J5 ] 30% RH — 65% RH anteroposterior direction;
B 65% RH— 85% RH% & J7 1] 65% RH— 85% RH anteroposterior direction

Kl 5 AR TR A X S E 417 B T 47 R R

Fig. 5
3 W ok

AW FE AT 5 B R A A 7 AR K R T 6
A R L B B A R R L7 B
T 6 5 T G SR N L 35 R A A3 BT 2 AT
R 5 R L R M A T 22 (R 5% AR I A
LA Y WK R BE /N R I J5 B M K R L o R Y
KA B Wang S50 A b 1 R 1
JKRIR T 3 A DR A0 520 - 0 i BE A S L0 T ) R
TS ARM BN . R S5 BT R B 7 By K B 4E
B Hs ) 2ok v A BT P i R PN A R A H ] AT
LA A 3t B o HE RO R e P . AR5 e B A
— 5 Y [ DAY AR I i ) S R R 3 ) B R L 3
A Bl T U/ AR e R R T A P T 7 A K PSR
T 2 5 T 2 D b B R AR . B e e S B
FE A B E B I 18] MR 3R A2 AR R
RSV ERSEE R A RN AT i A o)) 3
= PO I ] > PR S I E5IE S A B S A I AIAT

Wk H AT 56 TN 3 B S EE AT b R AR E
AIBIEFE 8L 22 - Il 56 T S RCHE 4 05 b ROST A A iy
FEI AR KB . A FE N S AT 2 T 1 RO R e 1k
PEFT TG B AN [A] 20 26 4 il 45 ) SR 4
J7 4 AT R A B A R R A L T EE AL
BB ROST R 1 » e B S A1 7 o RS i A2 A L
T R SRACE AL 5 M T R MR U5 i it
— S RATT R R E AT M AR AT AL
AN 2 A 5 T R 8 LA 4R g FH ) RTA T B

Influence of different hot-pressing factors on shrinkage of reconstituted square lumber of mulberry branches

.
4 &8 e

1) FE MR RS e 1 Fn T4 2 1 RALE A T MR
AR A 7 TR D5 1) TR K 5 T AR R )
TR 1] .

2)) TE WUAR AF O BE Y AR SRR 2 7 M
JE 7 1] 5 JEE B T 1) 1) T 4 2R B I R 1 L BT R N 7 3
A RUIRBCE AT M AR NS, R
AT A 22 I o 1,38, 25 T 4540
L34, BE /N F 1.5, )8 F/IMATE .

D IME T X FAL T I MR IR 5 T 45 3 1y
A ASTRVRR B S HG b RN SRR T A A K R
R E X ETES AN O N
T b (A IR 2R 5 T 45 2R 8/ it B R A B [ A
FE I BRI R S T AR A B, S
TR 2 J5 B i A6 5 T 4 4R e PR 2R 3R U AR
YR B B > PR IR B > it e > AR s E]

[ 5% 3k ]

(1] 3k B R BERk. TR R BT IRLE S AT STk (1], )77 &
A ,2011,48(1) :19-24.
Shen W, Liang G Q. Research progress on comprehensive utili-
zation of mulberry resources in China [J7]. Guangxi Sericul-
ture,2011,48(1) :19-24.

(2] /. Y BUEA M R S AT ST (D], By
W PHAL ML £ R 27,2015,

Bai L. Main performance assessment and application of biomass



%10

G A IR TR SRS A T b RS AR A 1 R 75

(3]

(4]

(5]

(6]

7]

(8]

9]

(10]

[11]

[12]

reconstituted square lumber [ D]. Yangling, Shaanxi: North-
west A&F University,2015.
AEET5. SR AL AR A 0k 2 A B AR AR TR A 1 B O 43
Br [D]. B A% 5 « WAL AR AL 2%, 2015,
Li Y X. The chemical composition and fiber morphology aanly-
sis of ramulus mori, eucommia ulmoides and tamarix ramosis-
sima [ D]. Yangling, Shaanxi: Northwest A&F University,
2015.
X304 ARBE T AR AR LA K H B RS [T, b= ol
2002,29(3):29-31.
Liu W J. Influence of wood shrinkage and swelling on solid
wood furniture design [J]. China Forest Products Industry,
2002,29(3):29-31.
FARAL T AR M T @ 1 Ik ek SE AR KRB me [T, B
VLRHE (5 B..2015(21) :267.
Wang C X. Analysis of the influence of wood shrinkage and hy-
groscopic expansion on the design of solid wood furniture []J].
Heilongjiang Science and Technology Information,2015(21) .
267.
Kudela J,Resetka M. Influence of high pressing temperature on
dimensional stability of beech wood [J]. Forestry and Wood
Technology,2011,75.:19-25.
MR ZLRAF A Ml 4 B PEREDF S (D)L INARH & - HF B K
24,2013,
Zheng P C. Preparation and performance research of based
board from kenaf stalk [ D]. Qingdao,Shandong: Qiingdao Uni-
versity,2013.
AR IR T W R AR i T o o R 2T 2 Al R ST AR E M RE B R R
[D]. M /R AR ALl 2%, 2008,
Shao L D. Study on the dimensional stability of medium density
fiber board produced by modified urea-formaldehyde resin [ D].
Harbin: Northeast Forestry University,2008.
F/NT AR RO RS E TR R e )8R i — ol gk LT .
Wi A ,2004,11(B9) :45-53.
Wang X Q. An alternative technology for the production of di-
mensional stable and decay resistant strandboard [J]. China
Wood-based Panels,2004,11(B9) :45-53.
Jl Wé e 1 A 5 H N 3 AR RSH BSE PE R TR SRR LT k™
Ak ,2000,27(6) :6-10.
Zhou X Y. The research on dimensional stability of structural
panel products in foreign country [J]. China Forest Products
Industry.2000,27(6) ;6-10.
O k. MRAF T LA A A L2 A S E R B ST (DL BV
W P AL AR MR B K27 2008,
Chen D. Studies on producing process and relative technolo-
gies of cotton stalk scrimber [ DJ]. Yangling, Shaanxi: North-
west A&.F University,2008.
Tk AL B E G B Y SO B R A% R @ AE AT
RoF R e v sz [T, ZRAE Aol K% 2 4, 2001, 29(5) - 28~
30.
Zhang X Q,Lu R S,Wang Y D. The effects of main technical

parameters on dimensional stability of poplar particleboard

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

boned with PF resin [J]. Journal of Northeast Forestry Uni-
versity,2001,29(5) :28-30.

Nugroho N, Ando N. Development of structural composite prod-
ucts made from bamboo: | . Fundamental properties of bam-
boo zephyr board [J]. Journal of Wood Science,2000,46(1) ;
68-74.

Nugroho N, Ando N. Development of structural composite prod-
ucts made from bamboo: [[ . Fundamental properties of lami-
nated bamboo lumber [J]. Journal of Wood Science,2001,47
(3):237-242.

B R SRR E AT AN B (D] R a A
Mol K2z, 2012.

Zhao Q. Impact of density and thickness on internal stress of
bamboo scrimber [ D]. Nanjing: Nanjing Forestry University,
2012.

W& BJETZAT E AR R R L. Aol HL S
AL .2012(5) :32-36.

Dai N. Effect of hot-pressing process on the properties of re-
combined bamboo boards []]. Forestry Machinery & Wood-
working Equipment,2012(5) :32-36.

Jung K H,Kim Y J,Roh J K, et al. Effect of hot-pressing time
and temperature on properties of bamboo zephyr boards []].
Journal of the Korean Wood Science and Technology,2003,31
(2):77-83.

BN ATTE M BUE TG B S A AF ST (D A
i AR BROR 2, 2014,

Mao Y Q. Study on the hot-pressing technology and quality
control of reconstituted bamboo lumber [ D]. Fuzhou: Fujian
AR.F University,2014.

BCOEGBAAN L. E LS BJE T AT I T A %
AL A HRAPEREE W UF5E [T W pg Mol B, 2011 (1)«
778-782.

He L, Zheng M S, Wang Y, et al. Influence of hot-pressing
technology on performances of prepare recombine composite
plate processed with bamboo surplus materials of processing
[J]. Jiangxi Forestry Science and Technology,2011(1);778-
782.

ik R LS LASEGHRFFE A 7 MR A
FEPEM R A LT RALEBE T . 2015(4) 1 136-139.

Zhang ] J,Song X Z,Bai L,et al. The effect of technical pa-
rameters on dimensional stability of cotton-stalk reconsolidat-
ed square material [ J]. Journal of Agricultural Mechanization
Research,2015(4) :136-139.

SR, SRR, WAL, S ARATE B s AL DR [T ], K
HLALBEFE . 2013,35(10) : 68-72.

Jing ] L,Guo K Q,Wu M F,et al. The design and experiment
of cotton stalk fluffer [J]. Journal of Agricultural Mechaniza-
tion Research, 2013,35(10) :68-72.

KZEZ WD W RFFEA M s L2 55 [T
M AL 22,2013 ,44(5) . 164-168.

Song X Z,Lei Y F,Fu F. Preparation technology and experi-

ment of reconsolidated square materials of cotton stalk [J].



76

P JEAMB R 722 4R CB AR 4 O

5545 &

(23]

[24]

[25]

[26]

[27]

(28]

Transactions of the Chinese Society for Agricultural Machin-
ery,2013,44(5) :164-168.

SYEVR .S A EAAREEAR MBI [T M7 T
1997(2):16-17.

Jin W Z,Ma Y. Experimental study on manufacturing technol-
ogy of reconstituted wood[ ]J]. China Forest Products Indus-
try,1997(2) : 16-17.

8 CRZERE Y. F R T W R R AT 5T
L1, Padb ke B 4, 2016, 31(1) - 271-275.

Bai L,Song X Z,Xiao J P, et al. Clear painting properties of
reconstituted square lumber made from mulberry branch [J].
Journal of Northwest Forestry University, 2016,31(1);271-
275.

Bl 52 T 20 7 6 7 R RO R T LA WS LD plh
Wve AL R MR K%, 2015,

Shi M M. Combing and drying technology of biomass materi-
als on reconstituted square lumber [ D]. Yangling, Shaanxi:
Northwest A&F University,2015.

KIZR MRZR YR R —F . KB E AT T 4 508 Mkt ae it o
LI] A FaF 98T, 2009, 28(3) £ 42-45.

Guan M J,Lin ] M,Zhu Y X. Shrinkage and swelling proper-
ties of recombinant bamboo [J]. Journal of Bamboo Research,
2009,28(3) :42-45.

XVWERE L H AW MDL IR HLEE R SE [J]. 1k
SRR G R 2> TR 2011.9(2) :60-63.

Liu H R,Zhou Q. Li S J.et al. Study on moisture absorption
mechanism of MDI[]J]. Chemical Propellants &. Polymeric
Materials,2011,9(2) :60-63.

B AE EALR L AR, A IR B R R AR AR R R L
[0, UMl R %2 4, 2008, 36 (4) - 22-23.

Xie L. S, Wang H Q, Li X Z, et al. Steam-injection pressing

technology of low-density thick fiberboard [J]. Journal of

[29]

[30]

[31]

[32]

[33]

[34]

Northeast Forestry University,2008,36(4) :22-23.

ORI TRELAR. B S UL I IR R R K R AT B AR
T LI ARAEAMOE 27 4%, 2012, 40(7) - 142-144.

Lu J,Zhang X Q,Zhang H J. Production technology for corn
stalk bark composite with modified isocyanate resin [J]. Jour-
nal of Northeast Forestry University,2012,40(7) :142-144,
LT BRSCTT . AR T 2R 4 SRR FAL = A LT ). AR 2 R R A
HH A ,2000,8(1) ;44-57.

Chen F G,0Ou Y F. Thermochemical liquefaction of lignocellu-
losic materials [J]. Journal of Cellulose Science and Technol-
0gy»2000,8(1) :44-57.

B OE.EIEEOCH S R G P e AR s L2
WFSE LT W b AR AR R B R 2 2 3Rk (B SRR 0, 2014, 42
(8):105-110.

Lii L,Wang Z,Guo W J,et al. Preparation process of particle-
board with solid waste from waste paper pulping [J]. Journal
of Northwest A&.F University ( Natural Science Edition),
2014,42(8):105-110.

Wang S, Winistorfer P M, Young T M, et al. Step-closing press-
ing of medium density fiberboard: Part 2. Influences on panel
performance and layer characteristics [ J]. European Journal of
Wood and Wood Products,2001,59(5):311-318.

MR R sk B K @B AR m B LD Aol B Bk
2002,16(1) .37-38.

Chen Z,Zhang H M. Exploitation on waterproof particleboard
[J]. China Forestry Science and Technology,2002,16(1):37-
38.

R TR R B AR TR LA R AR
RERYSZ MG [J]. ARBE ol 2013,27(2) 1 12-15.

Zhao R L,Feng M Z,Gao L, et al. Density and hot pressing
influences on properties of laminated bamboo sliver lumber

[J]. China Wood Industry,2013,27(2) :12-15.



