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The Influence of Height to Diameter and Span to Diameter Ratios on the Test Precision of

Compressive and Bending Properties of Vitex negundo Twigs

GAO Jing, ZHANG Xiao-yan, LU Guo-xin, CHENG Yue, AN Sheng-zu

(Key Lab of Forest Resources and Forest Protect of Hebei Province, Agricultural University of Hebei, Baoding, Hebei 071000, China)

Abstract : In order to research the test methods on axial compressive and bending properties of Vitex negun-

do twigs, mechanical properties, such as axial compressive and bending strength, maximum bending de-

flection and modulus of elasticity were tested. The results indicated best height to diameter ratio was 1. 5.

The compressive strength decreased with the increase of diameter. The bending strength values could meet

the test accuracy when span to diameter ratios were 8, 10, and 12. Increasing trends were observed on of

variation coefficient and accuracy index with span to diameter ratio. The bending strength decreased and

the maximum bending deflection increased with the increase of diameter. The modulus of elasticity in-

creased with span to diameter ratio, but decreased with the increase of diameter.

Key words:Vitexr negundo twig; height to diameter ratio; span to diameter ratio; compressive strength;

bending strength
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Table 1 Compressive strength values of different height-diameter ratios

. B 5
e L - — — - - -
FEA /A~ F-#){H/MPa bR 22 FrifE R 22 55 RE % HEW A B/ %
1.5 30 61.54 5.33 0.97 9.19 3.35
2.0 30 66. 82 7.33 1.34 11.63 4.25
2.5 30 52.83 5.44 0.99 10. 91 3.98

T I R B SR S KRRy 13,206, R I (E R e SR KR 1206 RISE .
2.1.2 FBRZREXHRRHELGLER%T S M SAMIUREECR M & 58 A F . IF B AR &
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2.0.2.5 WAL SR BE Z 18] FR R 22, A8 S R B M AP R RUST K, i T T 2 B A 4 ) AT 3 B
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Table 2 Compressive strength values of diameter 8 mm in different height-diameter ratios

B I
A - - _ N
FEA /A~ F-#){ /MPa bR 2% PR 2 5 R E % WEH 8%/ %
1.5 10 69.07 2.12 0.67 3.26 2.06
2.0 10 75.57 6.32 1.99 8. 86 5.61
2.5 10 59.48 3.28 1. 04 5.85 3.71
®3 HEEIOmm AESERETHRERESIT
Table 3 Compressive strength values of diameter 10 mm in different height-diameter ratios
Pt e i
ﬁﬁé tt ey — v — - " ) - 2}
A /A F-#51{8 /MPa T e 22 o o 1% 22 R ZRE/ % WA %
1.5 10 58.31 1.28 0.4 2.32 1.47
2.0 10 64.98 2.21 0.69 3.59 2.27
2.5 10 52.53 1.29 0.41 2.62 1. 66
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Table 4 Compressive strength values of diameter 12 mm in different height-diameter ratios

. BU 5
AR - — — - - -
FEA /A F-#16/MPa PR 25 i 1% 22 A5 RE/ % WA %
1.5 10 57.03 1. 60 0.51 2.98 1. 89
2.0 10 59. 54 2.61 0.83 4. 66 2.95
2.5 10 46,11 1.62 0.51 3. 69 2.33
®5 AABESENRNEEESITENSEAKEHEE
Table 5 Values of bending strength and maximum bending deflection in different height-diameter ratios
3 Bi 45 0
iz ia — — - - —
A /A F¥1ME/MPa bR 22 b iR 2 WRRE/ Y WERIEEY Y KA B T/ mm
8 30 162. 40 12.07 1.91 7.79 2.46 8. 90
10 30 157.78 12.15 2.22 8.07 2.95 9.41
12 30 145. 23 11. 24 2.05 8. 11 2.96 10. 45

2.2.2 FIAZRETAMERRG G EREH S B FEE S LAY R IO A2 598 B/ e S
A MREEAR 6.8.10 mm B SRR BT A s BE I BREENG O, (RIS BE ELAR B R R A5 BT O EE I/ . B
GERMEAT IR 6~3R 8. AURRWL RS RAH BN,
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Table 6 Values of bending strength and maximum bending deflection of diameter 6 mm in different height-diameter ratios

N PO 9
%[%LK > — v v ) s ) - ae
FEAR /A T/ MPa e 22 B v R 22 ERARB/ % WERIERL/ Y O BT (E/ mm
8 10 172. 37 6.17 1.95 3.75 2.37 6. 62
10 10 167. 61 5.49 1.74 3.44 2.17 7.15
12 10 158. 35 3.87 1.22 2.56 1.62 7.77

®7T HEESmm ARERLHNNETRERTTENR AT HIRE

Table 7 Values of bending strength and maximum bending deflection of diameter 8 mm in different height-diameter ratios

N L
5 b - -
FEA /A ¥ {E /MPa bR o o 15 22 SRR/ % WEMAREY Y KA R T/ mm
8 10 170. 71 2.68 0. 85 1. 64 1.04 9.43
10 10 164.63 3.31 1.05 2.11 1. 33 9.98
12 10 145.79 5.49 1.73 3. 94 2.49 11. 23
8 HEEIOUmm ARESENRERERITENSEATHEEE
Table 8 Values of bending strength and maximum bending deflection of diameter 10 mm in different height-diameter ratios
i LA I
P — — -
FEA /A ¥ {H /MPa bR 2 PRl iR 2% ARRE/ % WEWIREY % RKE P E T E/ mm
8 10 144.13 4.57 1. 45 3.33 2.10 10. 66
10 10 141. 10 4. 20 1.33 3.12 1.97 11.11
12 10 131. 54 2.49 0.79 1.99 1. 26 12. 36
23 EBESbtXMAERTEERENF M A B4R A 8,910 mm X 07 1) 5L 4 A o (L 2% o [
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Table 9 Values of modulus elasticity in different
spans and diameters GPa
Ef/mm
5 /mm

8 9 10
160 11. 44 7.71 6.22
240 12. 21 9.10 8.29
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