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Mechanical Properties of Zelkova Serrata Makino in Accelerated Weathering Test
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Abstract: This study was carried out to analyze the effects on mechanical properties of deterio-
rated wood member by outdoor condition. The surface color, mechanical properties and struc-
tural stability of traditional wooden structures, exposed in water and UV, could be changeable.
For the purpose, accelerated weathering test based on outdoor condition was carried out. The
weathering time levels were composed 0, 500, 1000, 1,500 and 2,000 hours and mechanical
properties were evaluated on each specimen according to weathering time level. Bending proper-
ties were decreased on weathering but recovered after 1,000 hours. Fatigue and impact strength
were decreased to 1,000 hours and did not changed since then. Abrasion resistance was mini-
mized in 1,000 hours. This results could be utilized for effectively stability management of tra-

ditional wooden structures and members.
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Fig. 1. Machine for Accelerated Weathering Test.
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Fig. 2. Testing Machine (Bending, Fatigue, Impact. abrasion resistance).
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Table 1. Static Bending Properties (Unit : N/mm®)
0 hours 500 hours 1,000 hours 1,500 hours 2,000 hours
Average 74.55 71.60 49.28 61.56 69.35
Bending Strength S.D. 14.34 13.13 8.84 5.08 6.03
Ratio 1 0.96 0.66 0.83 0.93
Average 5,792.41 4,499.40 3,575.69 4,346.69 5,643.31
MOE S.D. 1,358.92 863.17 841.40 726.74 812.60
Ratio 1 0.78 0.62 0.75 0.97
] o Average 47.13 4348 29.14 33.41 45.63
Proportional Limit S.D. 8.86 8.23 6.36 512 5.89
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Ratio 1 0.92 0.62 0.71 0.89
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Fig. 3. Static Bending Properties.
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Table 2. Fatigue Performance
0 hours 500 hours 1,000 hours 1,500 hours 2,000 hours
Fatigue Average 265 476 464 311 301
Cycle S.D. 192 354 368 661 581
(numbers) Ratio 1 1.79 1.75 1.17 113
Maximum Average 4.89 8.66 10.93 5.03 5.56
Displacement S.D. 3.09 0.5 58.20 2.75 3.15
(mm) Ratio 1 1.77 223 1.03 1.14
Table 3. Impact Strength Properties (Unit : kJ/m’)
0 hours 500 hours 1,000 hours 1,500 hours 2,000 hours
Average 95.97 58.13 69.66 91.83 93.72
S.D. 43.33 32.03 22.31 43.44 39.51
Ratio 1 0.61 0.72 0.95 0.97
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Fig. 4. Fatigue Performance.
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Fig. 5. Impact Strength Properties.

o 2% = = ACEE 17%, FEUA 3%)S
Tejehd A2) AT A Yol

4.2 =

2 Q7 23 23 st Aol ZHe] wet
A2 B e gashel, B WY AR 55 o
3 27]91 10004179 713 2, 71 o|F AR
298 A9 12 Ao A9 A U

F7bpetE|x), A 26 A Al 4 %, 2015

0 1000 1500 2000
Weathering times (hours)

o|7} wj$ I}, g3t 7] 100X 7R 22 4
Sk S 951t FAASHA ol o) st
AL Uehgon, 32 el 3¢ dst 23
of uret Ml Ate]o] Agte] ofstEAY A vt

B2 5ol AskES o 4 A, Yohnwe

© 100047k W TP sk ATE Ao 2
M‘zit}.

B A Agtld 5 ¢f7] 24 wE
Aop7h Mol wet HrAow st Ase
L Aoz oy YA, o wal AA A7k
o] AsHE © oAk kAt aw\go}x] orL A

B7HE L, 53] o Adse

o= = 2 1,000A|7F ©]
F BEHe A & 4 ook

2ope] 2o a2 A B Sut 29
Aol A wFEEE A% wst 5 Yoby 54
gro] @al wWeke] 7)%2o] @ 4 girk FR% AL



e

=2

A 435} g

L o] o5tz EA 397

Table 4. Abrasion Resistance Properties (Unit : g/m’)
0 hours 500 hours 1,000 hours 1,500 hours 2,000 hours
Average 26.24 34.05 26.35 30.56 31.67
S.D. 3.01 4.14 2.60 4.93 4.82
Ratio 1 1.30 1.00 1.16 1.20
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