TR, A A MRS AR SRR 1Y g 2 v BE T 0 AG T 63

GEHEERBRMAN I ZEHETREN

THL FA#4 K x %k &
(MR K 258 T2 Be, MR IE 150028)

WE DK HEER A KL e T s A ik i o9 KR BARA XAE, 32 A 3 AP 3k 3h LA 5 2l
KA SRR, S REEZB MM REAFEDIO-03 BT =L T ZRRAHSHEUEEST, MR T ik a3
ks RN R TG Y a, 2T 3HRERM DS BB EE L HSERETOEX R, ZREY, o

Bk ARG 45 3 1R A ARAT 095 R, JF BLIRSD B AR AR M) ok 1E A R AR M R L 25 MG SR AR AT R AR

KR ik ABEASMH RAiED

ARG MEE RS S AR M A4 (8K
) IR G 5 A AL TR A Y — b T B 45 A B
LR R AW RAGR L0 RN G R A L5
T AR 5 R AT B R AT [TSOR] L B  L R
P i S8 i S D0 AL, DR B 3z B N TR S, TEAE A
W IBCAR P PN A st A S A A, R S R A S A
AR o AR, L 2 i R0 0 A8 1k S I T A
T M BB 25 R G SR R R A B, A M
Tl 2 1 SR AR AR 0 A AR R TR R s
WA 1 45 T e BUEE M BRAE 0 i % R
Yy 55 0 A LT YR ] 3 04 A5 1 9K SR A G AR
AN SR HCPE RE AR TR B IR A, 3220 AR f5 DA 5
A3, X w38 U R B SR R R ) o
‘I.,_IFHJ .

TEIEJL ARk, FofiR I 77 % T AR B A9 HEZE |
SEITIE . AR BSREAR  JE SARAA T) E E RE Y
— AN A bR, 2N TC AR A T A ke R
U SR 235 e 40 500 A SRR ) S A R L 58 R 0 i e
TCAGUAG I 4 75 3 SR HE 5 3R A5, A (ELRE 5737 45 Kk 19
JERA ARG 4, T EL, 45 R 98 AR AR A Ry 45 4
BB AT AS BERE ROR He o 2B N AN A% 1% W9\ 1wl
IR A M IRl 3 Bl TSI 5 kA I 1A S AR B
Je AR B SRR B4 B 265 T AR, AR 4 5 1 A4
RSB P 2x D790 -3 Arifi, 18 FH = i Al S5 vk I
FHAR TR (Y S SRR AR . I 24 AR BB AR
A Bl A R R T A A A O, 5k
0T Bl | 2 A R R AR S R B R, LA
K3 Bl JCARAS I J5 ik 2 7 1 FH T 45 4 g 9 R S AR B
i g AP REAG I
1 #MR5ITZ
1.1 &fFmL

W5 v R 4 [T s g 8 B 3R M ISR T A

HERURET HEPUET

Wy IR VB TH — R [l IR A, AL 4 2 W IR IE— A
BT 34t FE AR IOl KA F T EH LR =
FRBEE FE LML TS s 555 A 0o 5 0.1 .2 1
3 A BB, TR L K SF 4 0 Y R
By 91h 60% Fl40% .

HRAE D790 - 3 FrdfE, Kr 3 Fh A BB i VE L
200 mm x 30 mm x 7. mm A3 2, A R s 1
JToN o FFRR S v 225K, K A 0 14 A A G R
(65 £5) % i FEH (20 = 2) °CHYEEHIFE N A7 24
h,

RRRERARRKT
eSS astasisce

RS

&1 3 bR S Y AR A

1.2 Rk

ARG T 5 — 17 LA AS B 0l e 0k 5 1 4 5 A
8 P20 S 452, R A7 A A0 A 6 A, P
TATM AR} B0 58 B P T W B ) 2 e 2
BEFRN S AR L 4% 3 6 BRI R 35 T S R
8 P RS AR T LR A, 3R B
ESHEAT AT Ak R, A b Ak S A Ak i
YRR ) 2 YRR I

(1) Yhif fL v

3 2o I A A5 1 B A SR R (B, ) R
P AL R (v) WARE (1) L(2)

E =pv (1)

= ORIEVLAE H AR L4 W H (1 C201014)
W fi H 1:2011-01-06



64 TR SR R T

2011 4R, 4539 %, 453

v = 1/T (2)
o IR 1 %
l B K
T—— 75 P AL R i e [a]
(2) G PR3k
T 2k G 1) B S A A B S PR (E,) TR
P (3) i

Ev= p(—)° (n=123..) (3)

n

K f——F PSR

(3) it PR vk

a5t PR S AR (£ ) 2l T A A i 3 R
e AR AR T 4 2 (H), 4R 0 A A
TERE T 34 BE 1Y 0. 224 fi54b, 33 N7 B AH Y T 8
MR RGN A PR B R 2 B R
DR AE B 25 Dl L i AR e A B A, SR R F— A A
K E B

(4) FRrIE LI

HE 4 D790 — 3 s o 45 1) 5 A L ( E,)
AR GE(4) 75

3

L m

By =405 (4)
4bh
rp L—— i PR R
m——HN B I W 2 B e 1
bR 1 B 5

h——1 R
2 HRIMTR
2.1 HKIEHH

F 1 G 3 PR SR B () Bl 2 S AR R A
PPERTE RS . SR 1 AT LLE 2, 0 s A Xk
SIARRE 58 B LA — S BN SRR o NIk L ) A5
B A PR B E S % FROR Rt sl 245 5 AR 1 2K
5 KA, D\ 114k o 0 A5 ) S A i B, o 000 L R
Pk AR S S i & £, E 40T £
E, Z 18], I L, % F6 52 560 00 75 A9 3 vk A5 8 E, B00(E B
AN HJFEEEANR: (1) i i X 90 % 1% 17 K A5 1 sh
A LA B R R AN, S G ) IR R Sl iR Ak A
) ) 28 L P R 2 ) K, T X e A L AR 1 52
Wil fe Ko (2) ol 2 5Pk AR a4 R B B A 1 E
P L A i S e A e 1 S R B, PR L, sh A
B A B R T H S AR . (3) brifE
27 AL TE & 0. 008 ~ 0. 12 GPa, 7% 5 2 B34/
TF2% , PR, Jr 0 A5 1 25 b B5 0 B A A s RS

p
o
F1 AEMERXGHZ BEREEEI
it H i R | E, £y £ By
- 0 10.067 | 7.458 | 7.976 | 5.285
i 1 100168 | 7.715 | 8.243 | 6.238
sPa 2 10.298 | 8.023 | 8.559 | 7.450
- 0 0.008 | 0.020 | 0.023 | 0.095
bl I 0-011 | 0.023 | 0.026 | 0.012
sPa 2 0.011 | 0,021 | 0.026 | 0.120
. 0 0.11 | 0.27 | 0.29 | 1.80
AR 3
R I 0.11 | 0.30 | 031 | 1.93
‘ 2 0.11 | 0.27 | 0.30 | 1.6l

2.2 AEERMSH

(1) Ev Al Ey 2Z [0 A P

&2 & E,FE, Z 81 [ il 2, v ) 2
AN E =0.1E, +9.54, R, =0.805 >Ris.005( 13 4>
AR 220 0.05 MAIDCRE) = 0.514, I, E, Al
Ey Z 0145 AR 5 A4 RH OGP, T PR 2 75 0 ) A% 95 B 1] i
S W AR I AR BE

9.0
Ep=10.01E, 95.492

8.0 -

70 -

6.0

E/ GPa

5.0

40 1 1 1 |
10.0 10.1 10.2 10.3 10.4
E, /GPa

X— 2R s & — 1A SRR 0— TN
K2 E,fE, 2 Ja) e 05 il 22
(2) E, Al E, 2 8] 40 64k
& 3 & E, FlE, Z [0 [T il 2, At I 2
R H:E, =0.27E, +6.03, R, =0.710 >R, o5 =
0.514, K, E, F1 E, 2Z (8] A7 5 0m %) A OC o, 5
PR 2 i o 1) T 2RI 38 6 A 2 e 1 b et 1 4 A

e
8.5 -
X
Ep=377Ep 22.309
75 F
£ 2 _ A
5 R™ =0.5047
~ 65 L
&
55 +¢
4.5

7.2 7.4 7.6 7.8 8.0 8.2
E, /GPa

K= 2R 3 & — VA& A, o— JChNsE
3 Ep il E g 2Z 8]y ] )5 il 28
(3) E,Fl E, 22 [8] /A0 K
Kl 4 & E M E,2Z [80 ) B il 28, PR R



TR, A A MRS AR SRR 1Y g 2 v BE T 0 AG T 65

AN E, =0.271E, +6.551, R, =0.783 >R, , 45 =
0.514, AL, E, N E, Z 0] B77 8858 09 A Pk, H R
PR A 2 il ol A T R0 2R B s il b ek A 3 AR 1 o

85 -
Ep=3.6867E, 24.151 x
75 +
<
[=9
O 65+
~
55}
55+
4.5 L L L L |
7.8 8.0 8.2 8.4 8.6 8.8

E,; /GPa
K= 2B s A — 1A IaRAT; o— Jehnsi i
B4 B, R E, 2 [ B [0

3 #ig
(1) XFF A 09I sh J K I SE 5, s A& ok
B TAH N RS S, B E >E > E,
> Ey; NS Fxt E, gm0, X E, fE, 5% WK,
Xy 57 W) e 5 N8R A7 i 6% 3 R B8 AR A A 5
(2) 3 Fhiz3h JCHd A 3 1) 2l 2 A £ 5 A
7 P 2 A M AR e 2 ) 5L A R A O T HL, 3
2B U5 i 230 Uk — 4% 2R, 1 I 1 SR A 5 T i
R BCE AR . AR, X A A bk

] lb

B Rt — S SE

(3) 45 3 T4 RGP 0 15 7 P
PO i, DR IR, 95 50 6 4540 0 R 6 A 33 £
RS BE B JC5 W BB 10 25 A

& %

[ 1]  Bakraji E H, Salman N. Properties of wood-plastic composites:
Effect of inorganic additives[ J] . Radiation Physics and Chemis—
try, 2003, 66( 1) : 49 - 53.

[2] Nzokou P, Freed J, Kamdem D P. Relationship between non de—
structive and static modulus of elasticity of commercial wood plastic
composites[ C] . Holzals Roh-unk Werkstoff, 2006, 64:90 - 93.

[3] Yang Xiaoyang, Amano T, Ishimaru Y, et al. Application of mo—
dal analysis by transfer function to nondestructive testing of wood II
[ J]. Wood Science,2003,49(1):140 —144.

[4] Hu Yingcheng, Nakao T, Nakai T, et al. Dynamic properties of
three types of wood-based composites[ J]. Journal of Wood Sci-
ence,2005,51(2):7 - 12.

[5] WISE . AW A G0 R 3 S R TEBE T D] .
kK%, 2004.

[6] Cheng Fangchao, Hu Yingcheng. Dynamic properties and nonde—

Wy ORI 7R b Ak

structive testing of finger ioint poplarlumber [ C]. International

Symposium on Test and Measurement, China, 2009:1899.
(71  Wahn, M X, ERCE, 55, S0 MR 45 R R 2 0 BRI i
REEWETE )] . A F, 1995,12(4) 199 - 105.

NONDESTRUCTIVE TESTING ON MECHANICAL PROPERTIES OF STRENGTHENED

WOOD-PLASTICS PLATES
Yu Guiwen, Li Danting, Chang Jiang, Li Jing

( College of Light Industry, Harbin University of Commerce, Harbin 150028, China)

ABSTRACT Three vibration nondestructive testing( NDT) methods were used on the plates with stiffener and without, which

were made of recycled high-density polyethylene and poplar fibers.

The values of dynamic Young’s modulus of all specimens were

measured by three different NDT methods on a FFT system, and the static modulus of elasticity( MOE) were measured by three-point

bending test according to the ASTM standard D 790 — 03. The variability of the dynamic Young's modulus of the specimens with stiffen—

er and without obtained by three NDT methods were analyzed, and the correlativity was also estimated between the dynamic Young's

modulus and the static MOE of the same specimens. These results suggest that the intensity of the plates could be enhanced by stiffen—

ers, and the three NDT methods could be appropriate to estimate the dynamic Young's modulus of the plates with stiffener and without.
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