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Difference in Wood Physical and Mechanical Properties of Five Kinds of Eucalyptus

ZHANG Pei-jian,SHANG Xiu-hua, WU Zhi-hua”
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Abstract: In order to provide references for understanding the wood variation rules of different Eucalyptus
species and improving the utilization efficiency, differences in wood physical and mechanical properties of
five kinds of juvenile woods were analyzed. Samples of 5 Eucalyptus timbers were collected from South
China Experimental Nursery in Zhanjiang, Guangdong, including E. camaldulensis (2. 5, and 4-year-old) ,
E. urophylla X E. grandis (2. 5-year-old) ,clone L-9 and M-11 of E. urophylla X E. tereticornis (6-year-old
). The wood density (basic density,air-dry density, absolute-dry density) , air-dry (radial, tangential, vol-
ume) shrinkage rate and absolute-dry (radial,tangential,volume) shrinkage rate,and mechanical properties
including bending strength, modulus of elasticity of bending, shear strength,compressive strength, hardness

(tangential,radial,end) were measured according to the national standards. The differences and variations
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were analyzed by SPSS,Excel,DPS and other data analysis software. There was no significant difference in
the wood basic density among 5 timbers, but significant differences in other physical and mechanical indexes
were observed. The basic density,the air-dry density.and the total dry density ranged from 0. 344 to 0. 558,
0.373 to 0. 665,and 0. 380 to 0. 664 g/cm?®,respectively,with little variations. The air-drying shrinkage rate
varied greatly with an order of 2. 5-year-old E. camaldulensis™4-year-old E. camaldulensis™>1.-9>M-11>
E. urophylla X E. grandis,and the radial shrinkage rate varied most significantly. The shrinkage increased
with stand age,which indicated that the older Eucalyptus timber was easy to crack. There were also signifi-
cant differences in mechanical properties. Wood density of all five timbers was positively correlated with di-
ameter hardness and end hardness, which indicated that the higher the wood density,the higher the wood
hardness. From the view of wood density, Eucalyptus woods could be used as materials to make paper pulp
and fiber board. The values of Eucalyptus wood physical and mechanical properties increased with age. Ac-
cording to the classification standard of wood physical and mechanical indexes, the wood density of five Eu-
calyptus timbers was in low grade; the dry shrinkage rates of E. camaldulensis,E. urophylla X E. grandis,
L-9 and M-11 were in grade [ , [I-1ll . IV ,and IV ,respectively. The bending strength and modulus of ben-
ding elasticity of five timbers were fitted into grade [l ; the shear strength belonged to grade V ; and the

hardness of end surface belonged to grade [II.

Key words: Eucalyptus; juvenile wood; wood physical properties; wood mechanical properties
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Table 1 Basic information of different kinds Eucalyptus stands
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CA22 9.4 8.1 L-19 18.2 14
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DHI15 10.9 7.2 M-15 18.5 14.5
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Fig. 1 Statistical analysis of density of different kinds

of Eucalyptus
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Table 2 Statistical analysis of physical and mechanical properties of different kinds of Eucalyptus
2.5 4 ke AR R 25 MEERE R 6 4FE L9 6 4 M-11
b L T
HARBE/ (g em™3)  0.440£0.03ab 5. 65 0. 4440, 02ab 5.73 0.428+0.03b 8.01 0.460=0. 02ab 4,41 0.4447+0.03a 6.81
ST#E/(ge em™3)  0.50340.03b 2.79 0.5320.03a 6.29 0.4940. 04b 8.97 0.543%0.02a 3.99 0.5240. 04a 6.89
ATHE/ (g em™3)  0.48840.03b 3. 40 0.513+0. 03ab 6. 42 0.482+0, 04b 9.37 0.525+0. 02ab 4,60 0.504+0. 04a 7.93
rESTHHR/ 1.92£0.47¢ 24,48 3.7640. 760a 20.22 2.8940.27h 35.29 3.1540. 38a 12.06 3.4540. 58ab 16. 81
Hi T TR/ % 4.4340. 56¢ 12. 64 6.11+1.48a 24,17 4,000, 66c 16.50 5.3240. 66b 12.41 5.5340. 80ab 14,47
KBS T THR/ Y% 6.26+0. 83c 13.26 9.796+1.05a 10.71 6,89+ 1. 13¢ 16. 40 8.4140.95b 11.30 8.79+1.30b 14.79
R 2T T 4R/ % 3.44%0.76b 22,09 5.32%1.04a 19. 56 1.50+1.22a 27.11 5.00£0. 64a 12.80 5.0440.67a 13.29
A E S e R 6.4240. 89b 13. 86 8.18+1.41b 17.19 6.3940. 65a 10.17 7.8940.50a 6.34 7.6740.49a 6.39
KBAET TR/ % 9.83+0.71d 7.22 13,4340, 90a 6.73 10,95+ 1, 51c 13.79 12.76+ 1. 03ab 8,07 12.48+1,03b 8.25
STESTH 2. 440, 65a 26. 64 1.75+0. 73b 41,60 1.5540. 56b 36.13 1.70+0. 19b 11.18 1.62+.021b 12.96
LTERTH 1.9840. 60a 30.30 1.63+0.58b 12.79 1.5040. 36b 24.00 1.59+0. 14b 8.81 1.54+0.15b 9.74
L7538 FE / MPa 67.65+9.48b 1401 68.718+8.79b 12.49 58.98+13. Tdb 23.030  88.61+13.69a 15.45 83.03+11. 64a 14,02
A RRE/MPa 6011, 10+3, 64b 11,12 6226.93+750.81b 35,46  5740.25+1377.3c  23.99  9399.6+1282.79a  13.65  9407.47+958,05a  10.18
Wi Y13 ¥ / MPa 27.94+3. 64a 13.03  21.5842.72b 12. 61 22,4+ 14,07h 18.17  27.8243.89% 13.98 28.09+5.52a 19.65
IS4 F 3 FE / MPa 18. 7845, 84c¢ 11,97 43.00+1.40d 3.25 10,345, 03d 12.46  58.9843.73a 6.32 55.3043.76b 6. 80
% it 0 2858. 78+ 189. 96b 6.65 3121.69+463.87a  16.63  2756.84+319.71b  11.60 3268.30+515.83a  15.78  3393.72+388.92a  11.46
T B 3275.16+347.95bc  10.62 3538.99+484.29b  14.68  3150.784309.51c 9.82  3580.81+462.7h 12.92  3931.85+377.85a 9.61
o5 T 5598, 724530, 72a 9.48 5708.27+932.27a  16.33  4609.41+374,94b 8.13  6084.19+1050.86a  17.27  6137.97+667.58a  10.88
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Table 3 Relationships between density and main mechanical properties of different kinds of Eucalyptus
ik <F & B A 9 g i i S
I I SR B2 (28T R ETNAT 95y fifi JiE fifi ir [Tl
FEA % 0.825" 0.983* * 0.174 0.375** 0.236 0.446* * 0. 184 0.297" 0.483" *
KTEE 0.870** 0.460**  0.551** 0.275* 0.645* " 0.264 0.320* 0.385* "
ETHE 0.235 0.421** 0.226 0.498" * 0.242 0.332" 0.488*
YL o 0.774% " 0.327* 0.591*~ 0.212 0.241 0.321*
U B 0.421% > 0.744" " 0.267 0.338" 0.503" *
gy B2 0.337* 0.018 0.274 0. 287"
IS4 e 5 0.569"* 0.508** 0.660"
5 T T 0.737%* 0.378"
A3 T 0.440**
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