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Effect of Manufacture Technology on Properties of Corn Straw Particleboard

Made with Sodium Silicate/Phenolic Resins

REN Wei-bin, LI Chun-feng, LIU Yu, LIU Ming-li, CUI Xin
(Materials Science and Engineering College of Beihua University, Jilin 132000, Jilin, China)

Abstract: Corn straw particleboard samples were manufactured with sodium silicate/phenolic resins.
Effects of the resin consumption, hot pressing temperature and pressing time on physical and mechanical
properties of the samples were then investigated.

24h-thickness swelling (TS) property of the samples presented a decrease trend while modulus of rupture
(MOR), modulus of elasticity (MOE) and internal bond strength (IB) of the samples showed increased and
then decreased tendency, with increased resin consumption, hot pressing temperature and hot pressing time.
Optimized manufacturing parameters were 17% of resin consumption, 180 °‘C of hot pressing
temperature, and 20 s/mm of hot pressing time. The TS and mechanical properties of the board samples
could meet the requirements of GB/T 4897-2015 for P2 type.
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1) EXRFEFaTE: K 15~25mm, % 3~5 mm,
EIKEN 3%. Bl

WAk BERER 7 IE) WA H 24 h BOKEE K%
(24hTS). FFHIEE (MOR). i E (MOE).
WEERE (IB). 218 GB/T 4897-2015 (fll7£4R)
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Tab.2 Mechanical properties and range analysis of corn
straw particleboard samples

TS/ MOR/ MOE/ IB/

WS 4 B % MPa GPa MPa
2) By (PF) MABEL: FE 110 mP-s, EE&EE
1 1 1 1 789 84 134 030
B 43%, pH1E 10, 4N, 2 1 2 2 701 129 221 032
3) B RERRWN, RRIBE, FE 27 mPs, 3 1 3 3 756 156 261 057
E 448 39%, pH 14 12. NN 4 2 1 2 689 189 314  0.67
12 RBWE 5 2 2 3 741 123 209 081
B o 6 2 3 1 795 147 257 044
ABENT NI, APUERA, ARG T
N > Par
Bl BERARH 7 aRBAE. 8 3 2 1 692 112 187 025
1.3 ¥ HE 9 3 3 2 789 126 211 026
BABATHITFOAL, HERMA PF W 37 w748 728 758
100 (15 B LLiR-2 AT, %15 BB 80 mPa-s; pg 2O TLTR et e
(k& 41%, pH{E 11. x» 729 780 734
R 019 069 032
AR AR b, %3 Lo (3°) EXRK. # w123 116 114
EESBE RN 3.5MPa, ERHBRE (4). IERE xn 153 124 148
‘ , MOR A>C>B A:B,C;
(B). JERE] (C) ZHIAR B+ X R4 AR B2 n o 106 143 119
FHES5KERLE 1. R 47 27 34
205 193 192
#1 HRERSKT ™
x; 260 205 248
Tab.l Experiment factors and levels MOE A>C>B A;B;C;
x; 177 243 201
KE R 083 050 056
Hx 1 2 3 x 040 033 030
A HRB/% 16 17 18 x, 064 041 041
B MERE/C 170 180 190 B 02 os1 osa T AP
C HJEWE/ (s'mm™) 16 20 24 R 042 018 024

FEFFRITER AR 80 B AR B ¥R 0.7 glem’,
KAHEILES K, #RETRAUEE S KR
10%, FIH%e. AR A 310 mmx310 mmx15
mm, MR FAHE 3 RER
1.4 HREENR

288 GB/T 17657-2013 { AR K it A ik 3

21 IR TEETHSW
D HERE PEERREEM, TS 2ZER/M
#%, MOR. MOE 1 IB 245 RN .
BEERR RN, TS ZEgm, X&HEAS
BENESERFPREEFFR EHERESRE RMNK
EL BRI, TG B 6 75 A bt 22 18] 3% 132 B0 5 0 %
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FEA s TRIRST , By B AR i [ 1 B8 A 7845, 4 15K (1 MOR
MOE #1 IB 5 3I5E . 456 7 IR iR 1 1 5E K AV RETH
HERE, EIAEEERN 180 C.

3) UERTTE]  BEEHUER R PIEK, TS 2546R
N KHI#ES, MOR #1 MOE 2Mx#ES, IB
NE—EMnas.

PJERTE Y 16 s/mm B, T ARBRMKIMWA,
SRR ER AT ABN; FEERERRZEK,
JREFH TR [ A SZ T 78 43, #GARR B TS B, #H5 MOR
1 MOE 3¥in; #JEiEE— P EK, SERBFaE
R ZEHE, MOR fl MOE Rk, &ZZ&E R4S
MEZRR, BAHERMHAERER 20 s/mm.
22 RiFR%

WA RA. 8. A BEURRRE
RHGZAEE, BERRITESE N: BRKE 17%-
HIERE 180 C. HJEHRTE 20 s/mm.
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Tab.3 Properties of board samples manufactured with
optimized technology

iR SERRARE A GB/T 4897-2015 ARAEIR{E

TS/% 6.21 5.36 <8.0
MOR/MPa 17.60 15.90 =11.0
MOE/GPa 291 2.39 =16

IB/MPa 0.62 0.68 20.35
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