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In order to realize the mechanical properties optimization of bamboo plywood form, the quadratic response
surface model of process parameter and mechanical properties: i-e- modulus of rupture ( MOR) and modulus
of elasticity ( MOE)in both parallel and perpendicular directions of bamboo plywood form was set up using
orthogonal experiment and numerical simulation- Based on the response surface model, multi-objective
optimization of mechanical properties of bamboo plywood form was carried out by the Pareto genetic algorithm
and 10 Pareto solutions were obtained. Comparing the 10 Pareto solutions with the initial value mechanical
properties, the results showed that the MOR values in parallel and perpendicular directions increased by
12.80% and 14.75%, respectively ;while the MOE values increased by 14. 11% and 8.59% respectively -
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T/C(x1) tlmin(x2) PIMPa(xs) GI%(x1) WY (x5)

125.0(0.862) 10.0(0.556) 2.0(0.667) 5.0(0.625)  6.0(0.500)
135.0(0.931) 14.0(0.778) 2.5(0.833) 6.5(0.813)  9.0(0.750)
145.0(1.000) 18.0(1.000) 3.0(1.000) 8.0(1.000) 12.0(1.000)
155.0(1.069) 22.0(1.222) 3.5(1.167) 9.5(1.188) 15.0(1.250)
165.0(1.138) 26.0(1.444) 4.0(1.333) 11.0(1.375) 18.0(1.500)
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FIGURE 1 Structure of the mat
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TABLE 2 Ly (5 ) orthogonal experiment results of mechanical properties of bamboo plywood form
R LTZSHUKHE J12EPERE
x1 x2 x3 x4 x5 y1/MPa yz/MPa yg/CPa yq/GPa
1 1 1 1 1 1 69.16 53.78 5.63 4.24
2 1 2 2 2 2 82.98 64.00 6.52 4.79
3 1 3 3 3 3 90.78 76.31 7.22 5.62
4 1 4 4 4 4 93.13 74.65 7.65 5.72
5 1 5 5 5 ) 96.54 78.20 8.85 5.78
6 2 1 3 2 4 78.30 65.69 6.73 5.24
7 2 2 4 3 ) 85.72 71.34 6.95 5.39
8 2 3 5 4 1 101.32 80.18 8.26 5.70
9 2 4 1 5 2 94.31 77.64 7.75 6.44
10 2 5 2 1 3 86.77 65.14 6.99 6.00
11 3 1 5 3 2 98.80 79.39 8.01 6.00
12 3 2 1 4 3 86.82 70.27 7.32 5.56
13 3 3 2 5 4 91.56 75.84 7.62 5.74
14 3 4 3 1 5 85.85 64.62 7.13 5.66
15 3 5 4 2 1 100.87 79.47 8.38 6.21
16 4 1 2 4 ) 85.74 73.39 7.72 5.49
17 4 2 3 5 1 98.52 78.64 7.82 6.02
18 4 3 4 1 2 101.04 74.99 7.83 6.25
19 4 4 5 2 3 108. 36 83.44 8.55 6.83
20 4 5 1 3 4 94.25 71.15 8.19 5.94
21 5 1 4 5 3 108.68 89.86 8.73 6.52
22 ) 2 5 1 4 102.22 80.92 8.27 6.51
23 ) 3 1 2 ) 84.85 61.98 7.18 5.76
24 5 4 2 3 1 95.10 71.06 8.10 6.10
25 ) 5 3 4 2 108.71 82.66 8.95 6.77
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FIGURE 2 Multi-objective optimization processing
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TABLE 5 10 Pareto solutions
} Wi R (T LB H) Wit A br ()2 P
F5 o . 0, 0
T/°C t/min PI/MPa 6% wl% y1/MPa yz/MPa yx/GPa yq/GPa
1 156.5 19.8 3.6 8.0 6.7 107.32 83.50 8.65 6.13
2 163.7 17.6 4.0 8.9 16.9 112.52 90.88 8.73 6.29
3 162.1 12.3 4.0 8.6 17.7 105.92 89.17 8.46 6.16
4 163.6 11.8 4.0 8.7 15.4 109.75 91.17 8.72 6.39
5 163.9 10.3 3.8 10.0 15.5 107.52 90.47 8.98 6.34
6 163.3 17.6 4.0 8.9 15.7 113.57 91.19 8.80 6.41
7 163.1 24.6 3.8 9.9 15.5 115.89 90.71 9.25 6.48
8 163.6 17.7 4.0 8.7 15.4 113.69 90.96 8.81 6.44
9 153.7 17.7 4.0 8.8 16.6 106.47 86.15 8.33 6.12
10 159.0 24.5 4.0 8.8 17.2 112.06 88.02 9.02 6.28
EIN LR 145.0 18.0 3.0 8.0 12.0 97.93 77.75 7.66 5.80




55 6 3

WA 2 KA ¢ T R TR AR TR 14 A7 JBE 5 AR BREAR 0 P RE AL 1K 107

4.4 Pareto fEDH

72 5 1 10 /™ Pareto ffAY 1T H bREYIIH B 3K 3
A ER, EURAS AT & AR JG/T 156 — 20041 fig i
AEEK, B IRTFH 10 4 Pareto fi# 5 )46
B 1A PERE I T L, &I ) 2 YERR R bR 3 B AN
R AP . AT B BRI 1 e it 5 B A K
BE RN 18.34%, /S % K 8.15%, 10 4~
Pareto ff FH4RE T 12.8020 ; A7 i & BB 1f)
MR, B KR & R o 17.28%0, /N R R N
7.39%,10 4 Pareto R TIRE T U. 5% ik &
BRBHRIN S B, Je KA i Ry 208600, /)
"EERN 8.86%0, 10 A Pareto fift V- ¥ 42 &
LA T s A e AR BEAR A 1 B A B B R R B R
S 11.86%%, f/MEE 2R K 5.40%, 10 4 Pareto f&F-
iR T 8.59%,

ST

ASSOM Y IR e A5 BUREAS i i KU (5
B IR R B E . T TES RO
REFRFRAY i me 1. T AR, R ] Pareto 3 1% 3725 17E
TZ ARSRACKIR, F a5 2] T Pareto fSE, 7E/E
7SR S AT AR BLAH 7 26 1 AR AT Y A T
W IR, HBEU B AN R A Bt F AR b TR

it BIR ¥R TR Pareto f# WIRERH THE S

PSR AL 7 o 0 PR RE A D AE » AT SEBAT

A AR )RR Db i

2 £ ¥ #

(1] X3, FRUEL 7= S Ra s v me i i A A vk A 56 15 1 (1]
BUR 515 . 2005(7) , 34-36.

[2] Bz AK-ATA AR T 2% [M]- e at. o E ARl
At 2002.

[3] fH0g, b DLe 5% Bt BF 55 41 A e & AR 00 b 5 B2
( MOR) FUSEYERL R ( MOE) [J]- B HT AR 1994(3) . 13-15.

[47] ehtl AR AE £ . JGITIS6— 2004 o f A R 360
RTAATWARHELT I B AR [S]- AL - o [ bR of i R
2004.

[5] Eigse, AREER G5 T 1 LR A i BE A 12 i 488 1
(AR I 17 0 1254, 2003, 20(3) 6165,

[ 6] RefRid, Frabfl. JTma W T i i B 75 B A LBl A it
[J]. ScBeelk 4722 . 2005, 19( 1), 104-108.

[ 7] GIOVANNI T.LUCIANO B The optimization of gas turbine engine
design by genetic algorithms [R]- Huntsville, Alabama. AIAA.
2000.

[8] DEB K. An efficient constraint handling method for genetic
algorithms [J].  Computer Methods in Applied Mechanics and
Engineering » 2000, 186,311-338.

(TR FLE)

BT P EM B E)

(P EARLHT)RZETH I SRE TP HATARLK Ay AR LET FALRA AN LB
R HFT Py, KA 225 HEA R RGBT 54 SOL T B R AR LRT TGS HW . F
AR RER LT OB, SRS LT HF B HFEFEOAE S A E ALK

AR ARG K AMHFHLNS.

AFIRAEEAE IR LIERAIT Fo S £ HH AT BCEEHR]

FRFHRAL LKL BT GARBTFALANEIERAHR, AP —ERERAR B, FEFEAHF
B PE#A RSN SR RFFERRERREAH LB B R,

(P EARLHE )P 5 A ISSN7232( B FrAr-fif 4 45 ) (CNLI-2729/S (B A 4 —ik 4 Badh 5 ),
A T80 T, A 24 180 4, wp KK F A 827201, B K3 vf ¥ TiTH, KITEAF|6E, BT ELE

LR EURFI| G B3R K,

B LT BIR R F L AL D FATHRLKSF

®R 45 . 100083

w4 . 010-62338090

7o %4845 P 4k http ./ /journal - bifu - edu- en/jy/
W, i 47 ;liuxiaoling@bjfu- edu-cn



