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Experimental study on mechanical behavior of modified
fast-growing poplar
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Abstract: Fast-growing poplar has been widely planted in China. For the poor mechanical properties and
large deformation of the timber, its application is greatly restricted. Modified fast growing poplar
specimens with different plate thicknesses of 5, 10, 15, 20 mm, radial direction and chord direction),
under different parameters were tested in this paper. The tests indicate that the failure gradually began by
the single oblique section,then the horizontal crinkling failure occurs, finally to the double curvature failure
and the single plate bending failure with gradual decrease of the plate thickness. In the compressive test of
the modified specimens with different thicknesses, the mechanical properties of the modified specimens are
improved greatly compared with the control specimens, the compressive strength, the peak compressive
strain and the elastic modulus of the specimens increase significantly with decrease of the plate thickness.

In the compression test of different texture combination modified specimens, the mechanical properties of
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chord and chord texture combination specimens are the best, followed by radial and radial texture

combination specimens, and the lowest is chord and radial texture combination specimens. At the same

time, the compressive strength, peak compressive strain and modulus of elasticity are significantly higher

than those of the control specimens, and the compressive strength and modulus of elasticity of the modified

specimens are lower than those of the control specimens.

Keywords: modify; fast-growing poplar; mechanical properties; compressive strength;experimental study
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Table 1 Test scheme of fast-growing poplar specimens with

different plate thicknesses

%5 W R /mm 3T R KRR
Y100-(1~5) 100 100X 100X 100 &L 5
XX20-(1~5) 20 i 1n) it 5
XX15-(1~5) 15 U] i &5 5
XX10-(1~5) 10 i 1n) M £ 5
XX05-(1~5) 5 5 1n) i ¢ 5
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Fig. 1 The paste sketch of different specimens (unit: mm)
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Table 2 Test scheme of fast-growing poplar specimens with

different texture
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Table 3 Summary of test data for water content %

5 aokx % RS
1 11. 56 6 12.73
9 11. 96 7 12.13
3 12.27 8 12. 40
4 12.53 9 12.72
5 13.14 10 12.43
R AL 12.39
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Fig. 4 The Compression diagram of specimen
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Fig. 7 The failure diagram of specimen XX15-1~XX15-5
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Fig. 10 The failure diagram of specimen SSXX-10
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Fig. 12 The failure diagram of specimen SSXJ-10
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Fig. 13  The failure diagram of specimen SHXX-10
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Fig. 14 The failure model of specimen SHJJ-10
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Fig. 15 The failure model of specimen SHXJ-10
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Table 4 Test Data of control specimens and modified

5.1

specimens with different plate thickness

B RAFPURSRE/MPa WE(EERIAE/ % iR L YE A/ MPa
Y100-1 24,91 3.07 1014
Y100-2 25.14 3.07 1500
Y100-3 24.05 3.07 1 360
Y100-4 19. 74 5.02 1 200
Y100-5 20. 34 3. 04 1526
¥ E 22. 84 3.58 1320
XX20-1 23.50 3.44 1315
XX20-2 23.08 4.06 1443
XX20-3 23. 47 4.95 1379
XX20-4 26. 14 3.37 1315
XX20-5 21.48 3.35 1508
R LIEN 23.53 3.83 1392
XX15-1 25.09 4.05 1489
XX15-2 23.82 5.16 1491
XX15-3 22.95 3.30 1254
XX15-4 24. 65 5.24 1388
XX15-5 29. 56 4.49 1485
Rk 25. 21 4.45 1421
XX10-1 27.14 4.26 1637
XX10-2 28. 40 4.54 1563
XX10-3 28. 23 4.08 1628
XX10-4 25. 47 4.29 1502
XX10-5 29. 45 4.01 1 600
R LIEN 27.74 4. 24 1586

11

FAROF % O %41 %
gk

G RCEVURIREE /MPa W {E RIS/ % R E TR / MPa
XX05-1 37.03 3.99 1 686
XX05-2 36. 54 3.13 1725
XX05-3 33.18 2.88 1905
XX05-4 34.18 4,02 1821
XX05-5 34.53 4.06 1708

-1 {E 35. 09 3. 64 1769
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Fig. 16 The Compressive strength curve of specimens
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Fig. 17 The relationship between different plate thickness

and specimen deformation rate
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Table 5 Compression performance parameters of specimens

with parallel texture and parallel texture

i KPFPURIRE /MPa W E R RAE /0 X AR S E R/ MPa

SSXX10-1 26.2 3.42 1 846
SSXX10-2 28.9 3.69 1654
SSXX10-3 27.4 4.11 1602
SSXX10-4 33.1 4.53 1758
SSXX10-5 30. 4 4. 85 1605
¥ 29.2 4.12 1692
SSJJ10-1 24.5 3.82 1445
SSJJ10-2 26.8 4.07 1333
SSJJ10-3 22.2 3.47 1371
SSJJ10-4 27.3 4.02 1366
SSJJ10-5 33.9 4.61 1574
- ME 26.9 4. 00 1418
SSXJ10-1 26.5 4.94 1373
SSXJ10-2 27.7 4.59 1291
SSXJ10-3 21.4 3.37 1547
SSXJ10-4 24.5 3.94 1350
SSXJ10-5 25.1 4,24 1334

A 25.0 4,22 1379
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Fig. 19 The histogram of mechanical properties parameters for specimens with different textures directions under straight grain bonding
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