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Table 1  Effects of absorbed dose on graft ratio and density of polar wood
RISGRIE /kGy RBINE /h R /% R/ g-em”
Absorbed dose Impregnation time Graft ratio Density
0 0 - 0.45
15 8 28.00 0.58
24 93.56 0.94
48 66.22 0.75
20 8 65.11 0.74
24 131.33 1.04
48 119.78 0.99
25 8 77.78 0.80
24 144.00 1.10
48 108.44 0.94

22 REFEMRBGIIEXNEARNFEENSE
kil
K EdEm A SPSS Bft, RAMKRTT %=
IIMTIE, 5 R N (8] FIRSCFFI B ) A 2 5 A A
SUPURIRIE, P RGP E AT T
R 2 P ESTRIR, SRR GUN [E ARG A
p<0.05 7K1 E XS AR NRALHT e 55 4494 0 2 5 o

3 I EST R AFERRE TE p<0.01 /K-F
X AP 5 E (Modulus of rupture, MOR) A .
FHRC; ANFERGR EAE p<0.05 /KF EX AT
SRR W, IREIN AN . R 4 T E
ST IR, AR G [ ARG S AE p<0.05 7K
XA FPEREE (Modulus of elasticity, MOE) 1%
HRELW.

R 2 RBGHIEN B ARIRSUE 38 5 2= 5 i

Table 2 Variance analysis of arrange grain compressive strength of polar wood vs. absorbed dose

IR H ¥I7 M7 EE WEM
Source Degree of freedom  Mean square F Significance
RIEAEAY 4 40.716 8.910 *
Corrected model

U 1 15775.360 3452.291 ok
Intercept

RIS IE] /h 2 40.444 8.851 *
Impregnation time

W& / kGy 2 40.987 8.970 *
Absorbed dose

%7  Error 4 4.570 - -

M1t Total 9 - . i
KIESGE  Corrected total 8 . . i

VE: ek, 7F0.001 KPEE; %, 1£0.05 KPR,
Note: *** significant at the level of 0.001; *, significant at 0.05.
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Table 3 Variance analysis of MOR of polar wood vs. absorbed dose

b H 1 H7 iWE ) 2
Source Degree of freedom Mean square F Significance
BIERA  Corrected model 4 1406.271 19.817 ok
. Intercept 1 147743.116 2081.965 ok
2T E  Impregnation time / h 2 2099.267 29.582 o
WU E: Absorbed dose / kGy 2 713.276 10.051 *
wZ%  Error 4 70.963 . -
St Total 9 - - -
BIESTT  Corrected total 8 - ;
TE: o, £E 0,001 KSR+, 72 0.01 KFRZE; ¥ £ 0.05 KPR,
Note: ***, significant at the level of 0.001; **, significant at 0.01; *, significant at 0.05.
&4 BB ENHARGS AR T Z T
Table 4 Variance analysis of MOE of polar wood vs. absorbed dose
b H 1 ¥1J7 HITEE nEM
Source Degree of freedom Mean square F Significance
BIIEAEAY  Corrected model 4 14168124.619 11.937 *
S Intercept 1 9.239x10° 778.384 R
VRIS Impregnation time / h 2 8767638.118 7.387 *
WL USGFIE Absorbed dose / kGy 2 19568611.120 16.487 *
w#%  Error 4 1186937.711 y -
Bt Total 9 - - -
8

RIEMTE  Corrected total

M R, 7E0.001 KR *, 7E 0.05 KR,

Note: *** significant at the level of 0.001; *, significant at 0.05.
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Fig.1 Arrange grain compressive strength of polar wood vs.
absorbed doses
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Fig.3 MOE of polar vs. absorbed doses
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Fig.4 Transverse section of untreated material
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Fig.5 Transverse section of treated material
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Fig.6 Tangential section of untreated material
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Fig.7 Tangential section of treated material
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Fig.8 Tangential section of treated material
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Effects of gamma-ray irradiation graft on mechanical properties of polar wood

WANG Chuangui

CHEN Meiling ZHANG Shuangyan WU Heng

DONG Honggan WANG Xiang PEI Yunwen
(School of Forestry and Landscape Architecture, Anhui Agricultural University, Hefei 230036, China)

ABSTRACT The polar wood impregnated with monomer MMA at room temperature and atmospheric pressure was

irradiated by ®°Co y-rays. The effects of impregnation time and absorbed dose on mechanical properties of polar wood

were investigated, and the changes of wood section before and after irradiation were charactered by ESEM. The

results showed that the compressive strength of arrange grain, MOR and MOE increased by 72.3%, 72%, and 42.5%,

respectively, when the impregnation time was 48 h and the absorbed dose 20 kGy. The polar cell wall is full of

polymer and forms obvious granular polymer after irradiation and the mechanical properties are improved greatly.

KEYWORDS y-ray, Irradiation graft, Polar wood, MMA, Mechanical properties
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