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Study on the Prediction of the Work-Energy to the Maximum

Load and Impact Bending Energy from the Bending Properties’
Jae— Kyung Cha®

ABSTRACT

This research investigates the bending properties to predict the work-energy to maximum
load and impact bending energy from static bending and impact bending test. Specimens
were prepared from lumber made of thinning crop-trees. Matched specimens were used for
MC 12% and green moisture specimens to measure the effect of moisture content on the
absorbed energy from static and impact bending tests. The bending properties such as MOE,
MOR, etc. is a good predictor to investigate the work-energy and work-energy per unit
volume from static bending and impact bending test. The impact bending energy is increased
with increasing moisture content. However, the work to maximum load from static bending
test is increasing with increasing the MC only for higher density species.

Keywords: Work-energy to the maximum load, impact bending energy, static bending test,

impact bending test, moisture content.
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Table 1. Average and standard deviation of specific gravities for impact and static bending
wood samples

ut

— Mo 2

=

3 l

Samples Basic specific gravity
Larix kaempferi Carr. 0.54(0.052")
Pinus koraiensis Sieb. et Zucc 0.36(0.030)
Pinus rigida Mill. 0.46(0.030)
Castanea crenata Sieb. et Zucc 0.72(0.032)

+Sample standard deviation

Table 2. Comparison of average and standard deviation of maximum absorption energies
determined by direct integration and Pmax ® Dma/2 from the static bending test

Maximum absorption energy(kgf * cm)

Samples Total(A) Frax * Dmax/2 Relative

(B) changes(B/A, %)
Larix kaempferi 129% 102.1 (24.2%) 80.8 (15.8) 79.1
Carr. Green 110.3 (46.3) 78.3 (24.4) 71.0
Pinus koraiensis 12% 457 (11.5) 39.2 (6.4) 85.8
Sieb. et Zucc. Green 41.8 (9.4) 289 (6.2) 69.1
Pinus rigida Mil 129 88.3 (23.3) 67.5 (155) 76.4
' Green 54.8 (19.7) 36.9 (11.8) 67.3
Castanea crenata 12% 129.5 (39.0) 104.6 (28.4) 80.8
Sieb. et Zucc. Green 176.5 (48.7) 130.1 (33.9) 73.7
Overall 129 92.5 (38.2) 73.3 (29.2) 79.2
Green 98.3 (64.3) 70.0 (45.6) 71.2

* Sample standard deviation
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Table 3. Average and standard deviation of adjusted work/energy to maximum load

Maximum absorption energy(kgf * cm)

Samples 129%(A) Green(B) Relative
changes(B/A %)
Larix kaempferi Carr. 129.0(32.0%) 138.1(65.4) 7.1
Pinus koraiensis Sieb. et Zucc 61.0(11.4) 50.5(11.1) -17.2
Pinus rigida Mill. 110.4(29.7) 65.5(23.3) -40.7
Castanea crenata Sieb. et Zucc 155.8(45.8) 200.9(57.6) 28.9
Overall 115.3(46.3) 116.2(75.3) 0.8

+ Sample standard deviation

Table 4. Average and standard deviation of adjusted impact bending energies

Maximum absorption energy(kgf * ¢cm)
Samples 12%(A) Green(B) changglsa(%‘/lg %)
Larix kaempferi Carr. 236.0(99.4%) 270.2(35.1) 145
Pinus koraiensis Sieb. et 89.3(19.6) 121.0(23.3) 355
Pinus rigida Mill. 123.5(51.4) 192.6(63.4) 56.0
Castanea crenata Sieb. et 455.8(105.8) 493.2(145.5) 82
Overall 226.2(163.2) 275.3(169.0) 217

*Sample standard deviation
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Table 5. Average and standard deviation of maximum absorption energies per volumes
from static bending test

Maximum absorption energy(kgf * cm/cm’)
Samples . . MOR? Relative

static bending(A) SMOE changes(A/B)
Larix kaempferi 12% 1.54(0.38%*) 5.81(0.94) 0.27
Carr. green 1.64(0.78) 4.22(1.06) 0.39
Pinus koraiensis 129 0.74(0.14) 2.73(0.24) 0.27
Sieb. et Zucc green 0.60(0.13) 1.24(0.22) 0.48
. .. . 12% 1.31(0.35) 4.50(0.76) 0.29
Pinus rigida Mill. = 0.78(0.28) 1.55(0.30) 0.50
Castanea crenata 12% 1.88(0.54) 7.59(1.43) 0.25
Sieb. et Zucc green 2.39(0.69) 6.60(1.17) 0.36
Overall 12% 1.37(0.55) 5.18(1.99) 0.26
green 1.38(0.90) 3.50(2.33) 0.39

* Sample standard deviation

Table 6. Average and standard deviation of maximum absorption energies per volumes
from impact bending test

Maximum absorption energy(kgf * cm/cm®)

Samples impact MOR? Relative
bending(A) 2MOE changes(A/B)
Larix kaempferi 12% 2.46(1.04%) 5.81(0.94) 0.42
Carr. green 2.81(0.37) 4.22(1.06) 0.67
Pinus koraiensis 12% 0.93(0.20) 2.73(0.24) 0.34
Sieb. et Zuce green 1.26(0.24) 1.24(0.22) 1.02
. . . . 12% 1.29(0.54) 4.50(0.76) 0.29
Pinus rigida Mill. > o 2.01(0.66) T155(0.30) 1.30
Castanea crenata 12% 4.75(1.10) 7.59(1.43) 0.63
Sieb. et Zucc green 5.14(1.52) 6.60(1.17) 0.78
Overall 129 2.36(1.70) 5.18(1.99) 0.46
green 2.87(1.76) 3.50(2.33) 0.82

* Sample standard deviation
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