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Effects of Sample Thickness and Cutting Angle
on Shear Strength Parallel to Grain

WANG You-hong!, FEI Ben-hua’, WANG Chuan-gui', XU Bin', KE Shu-hua'
(1. School of Forestry & Landscape Architecture, Anhui Agricultural University, Hefei 230036, Anhui, China;
2. Beijing Forestry Machinery Research Institute of State Forestry Administration, Beijing 100029, China)

Abstract: Shear strengths of small clear-wood specimens from Chinese Fir and Seguin chestnut
were tested according to Chinese ISO 3347 and American ASTM 143 standards. The objective was
to examine the effect of sample thickness and cutting angle on the shear strengths. Analysis of
variance showed that there was no significant difference in the shear strength between the different
sample thicknesses for both species. However, the result of t-test indicated that the cutting angle
had considerable effect on the shear strength. The results provide references for revising the

existing standard method of testing shear strength parallel to the grain for wood.
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Fig. 1 Sample with different thickness
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Fig. 2 Sample with different cutting angle
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Tab.1 Effect of thickness on the shear strength parallel

to the grain for Chinese Fir samples
T anm VL wex 51OPE P
25 39 7.28 1.412 0.194 19.396 5. 328
20 7.26 1.904 0.317 26.226 8.740
20 83 7.26 1.904 0.317 26.226 8.740
15 6.72 1.617 0.236 24.063 7.018
25 100 7.28 1,412 0.194 19.396 5.328
15 6.72 1.617 0.236 24.063 7.018
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Tab.2 Analysis of variance on thickness effect for Chinese Fir samples

M1 AT, BB R R B 38 0, SOy
BRERBESY K, BIEIEEBE.

LEARREEE 510 25,20 mm B, AL
BYIRAFFRIK T 0. 02 MPa, BRiE Y 0. 27 % ; B4 20,
15 mm B, MRS HTBY 38 FEREMK T 0. 54 MPa, [
H9 7.44%; YRR 25,15 mm [, WS H YR B RE
fET 0.56 MPa, f&igik 7. 69%,{H7E 0. 05 KF L2
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Tab.3 Effect of the shear strength parallel to the grain

for Seguin chestnut samples
T ane T e G2 YR B0
25 141 12. 17 1.966 0.240 16.112 3.937
20 12.19 12.19 2.323 0.270 19. 040
20 147 12.19 2.323  0.270 19.040 4.427
15 12. 58 1.760 0.206 13.972 3.271
25 140 12,17 1.966 0.240 16.112 3.937
15 12. 58 1.760 0.206 13.972 3.271

F RS 25,20 mm B, HIWSHIB R
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B /mm YR /mm R /mm 25 mme{@/h 315 mm,
BRI 25 20 20 15 25 1
5 2.2 EREAAESTMSTUEY R E
T 7.28 7.26 7.26 6.72 7.28 6.72
FaE 199370 3.62357 3.62357 261344 199370 261344 W
AN 53 36 36 47 53 47 EARRBEFEGRA S 5K 90"
AHTE 2.649 39 3.049 92 2.284 60 106°40" B} » X o7 M 250 45 B 38 555 3%
G 0.058 90 1.381 74 1.833 15
P(T<p) BR 0.476 58 0.085 43 0.034 91 3.94 MPa, # i i 3% 118.62%; %ﬁ
t BEGR 1. 662 56 1.663 88 1. 660 55 WEETEBR A 4518 90°F1 106°40
P(T<0) W& 0.953 17 0.170 85 0. 069 82 MRS BY 2% F 00 5. 80 MPa, 1§
to.0s TUEIG R 1.987 61 1.989 69 1. 984 47 R 0
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Tab. 4 Analysis of variance on thickness effect for Seguin chestnut samples

3 &
1 EE 451k 25,20 mm,

— RSN /mm RAEE/mm  _ RAEE/mm 20,15 mm, 25,15 mm & 3 H
BRI 25 20 20 15 25 15 0. 05 7k
FHE 1217 1219 12.19  12.58 12.17  12.58 AFF T, 2 O Fr&
F 3.86280 5.39574  5.39574 3.09876  3.86280 3.098 76 t BB, R R R B M43 T iR X A
M O L o ___ 18 MRS REERRRE.
SHFE 4. 667 87 4.255 17 3.464 17
t %t 0.078 94 1.134 97 1.317 81 2 Eiﬂi‘ﬁﬂéﬁﬁoﬁ. *2**'}
P(T<H) %8 0. 468 60 0.129 13 0.094 88 FERFEFEGR AR 90" 106°40
t BRIESR 1. 655 89 1. 655 43 1. 655 97 i, 7 0.01,0.05,0. 001 K¥ 2
PT<O MR 0.937 20 0. 258 26 0.189 75
t0.0s NG F 1.977 18 1. 976 46 1.977 30 L% EF ‘E%E&i% °
ERBER ERFRE ERFEF ERREF 3) EHARE GB 1937-91
CARBH RS B 58 B R 18 5 ¥ )
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Tab.5 Analysis of variance on the effect of the cutting angles

- Bk 0 ¥R

BRI 90° 106°40’ 90° 106°40’
¥y 3.31952 7.25620 6.40180 12.1940
FE 2.93044 3.62357 1.55820 5.39574

TME 33 36 72 74

BHEE 3.292 52 3.503 62

=L o 67 144

t %t © ~9.002 21 —18. 693 60
to.05 SR IS F 1. 996 01* 1. 976 58*
to.o R IR 2.651 22+ 2.610 40**
2o, 001 SR 57 3. 441 75*** 3. 359 37***
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