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Effects of Toothed Tenon Types and Parameters on Properties of Finger-
Jointed Dimensional Bamboo Lumber
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Abstract: In the present study, effects of finger joint parameters including finger types, finger tenon
parameters (type I, 11, and III), and fitness ratios on the performance of finger-jointed dimensional bamboo
lumber were explored respectively. Results indicated that the mechanical properties of finger-jointed
dimensional bamboo lumber in the verticality (V) finger tenon were better than that with the horizontal (H)
tenon. In the V finger tenon, type II with 0.1 mm fitness ratio was the best finger joint parameter for
dimensional bamboo lumber. Compared with the performance of non-finger-jointed dimensional bamboo
lumber, bending and tensile properties of finger-jointed dimensional bamboo lumber performed well, which
met the physical property requirements of machine-graded panels of M 16 grade and the highest grade of
M;18 in GB/T 26899—2011. In conclusion, finger-jointed dimensional bamboo lumber has a good
application potential in structural materials.
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Fig.1 The schematic diagram of dimensional bamboo
lumber
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Fig.2 The schematic diagrams of two finger-joints
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Fig.3 The schematic diagrams of three toothed tenon types and parameters of V-finger and H-finger
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Tab.1 Specifications of three types of finger-joint knives
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Tab.2 The complete tenon numbers and adhesive areas of
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jointed dimensional bamboo lumber in different finger types
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Fig.4 Mechanical properties of finger-jointed dimensional bamboo lumber in different finger tenons
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Tab.3 MOR and MOE variance analysis of finger-jointed

dimension bamboo lumber in three toothed tenon types
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Fig.5 The bending properties of jointed dimensional
bamboo lumber in different fitness ratios
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Tab.4 MOR and MOE variance analysis for finger-jointed
dimension bamboo lumber of three types of fitness ratios
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Tab.5 Comparison of mechanical properties of

different materials

TERE  RIREETT fREETT MTEER BT o s
Eiztan Bkt ks FEHEMPT OSB D FaL)
MOE/ 11.52 10.24 12.86 8.05 12.27  14.60
MPa

MOR/ 113.80 67.35 69.44 58.46 151.80 118.60
GPa

Prhrs

F/MPa 94.47 45.02 79.60 18.41 185.00 129.90

RSB, FREETHISM I E R Pl
BRSBTS M AR LG, (R
TN 59.2%. 88.9% F147.7%, HiffithGE T FEH
% o JEI0 FEFRERAT A A4 5 F AR DL AT N
IEMR IR RE I, FEHZ S BT RS A1 LE AT OSB Fa %
MRS U RE LT, (ER T BT AVE THRA TR PR RE

R4l GB/T 26899—2011 (&K KAT) FbLI
I EETE R IRE , FRIEETT RS M P M R
AR RE > )i L ML 16 2% (FTZ5 58 % 4 63.0 MPa.
FPERIE N 16 000 MPa) AR M, 18 (FifismfE N
42.5MPa) [WELR, BAVERSSHMINE T,



52 ARG EA

B35%

3 4

D EARRIGTORE P, BB FE MR e Bz T
FUR TP B Fa SR 2, (0 3 B B SR MEHR 517 R
ST A R RE I TP R Fe e b2, & WUE
SRR F 3 B AR MESR T AR A

2) fERmEAEMERMAT, TREHE K12
mm). A N0 1 mmi, FEEAT IR 0 72
REBLLF, SRIBELIT MM B EREAHEL, MOR.
MOE Fl it $7 58 FZ 1 O B2 28 53 50l 08 59.2% 88.9% I
47.7%; U 1 e A o by 98 B 43 3 2 GB/T 26899
—2011 (M RS AR S E R )% PERE
M, 16 % A% = 2 M 18 FIEESR , B & AE N EE MM 1)
w7,

SE

[1] 645, (R, RIS, & . N LHAZACHURS b4 5 W 43 S50 75 [C). 58—
Jee 4 [ A BT RERL 22 5 BOR 2R 25, AL s AR A2 22, 2007 4
1A

[2] VRAELC. EATREARP]. TP IE % F, ZL: 201630442130.0, 2016-08-26.

[3] 5kFF. AT ACERMUE A R LR R L R M RE B FE[D]. ALt rh ARk
RHEERT TR, 2014,

[4] Mohammad M. Finger-joint process and products quality[Z].
FPInnovations Report 4016, Quebec, Canada, 2004.

[5] Janowiak J, Labosky J P, Blankenhorn P R, et al. Finger-joint strength
evaluations of three northeastern hardwoods[J]. Forest Prod J, 1993, 43
(9):23-28.

[6] JAMET, MR, TRARES 55 S IR G AV R A T REma R R (1], &
FUMPEL24R, 2014,17(3): 553-558.

ZHOU H B, SUN H L, ZHANG J Z, et al. Factors influencing strength
properties of structural glulam[J]. Journal of Building Materials, 2014,17
(3): 553-558.

[7] A, XIBRN, BT A SR A BN 2% R AR B R RE (], Aol RE
1, 1991, 16(2): 41-44.

HAO J C,LIU J R,ZHAO D, et al. Processing conditions and strength
properties of finger-joint[J]. Forestry Science & Technology, 1991, 16
(2): 41-44.

[8] Ayarkwa J, Hirashima Y, Sasaki Y. Effect of finger geometry and end
pressure on the flexural properties of finger-jointed tropical African
hardwoods[J]. Forest Prod J, 2000, 50(11/12): 53-63.

[91 B . AR R T MU K 2 I 2 AR i BB AT FT[D]. i VLA bR 27,

2018.

[10] X2 . TH RS2 T7 EA s TisE i LR &L [D]. Jbat:
MRALFL BT FE B, 2013.

[11] XPE R, 50, B e, 45 JRE SR B RO TR 5 R R 55 ).
AT HURE, 2012, 23(5): 62-67.
LIU XY, FU WY, ZHAO Z R, et al. Research status and development
trend of finger-joint technology in China[J]. Wood Processing
Machinery, 2012, 23(5): 62-67.

[12] BEW . —FT 7R ITEE E[P]. 1, 201811550360.3,2019-03-29.

[13] B2 AMIRE N TE 280 T2 HUREFET]. MolHLbL, 1993(2):
16-17.
JIA M R. Selection of tooth shape parameters and technological
parameters of wood finger-joint[J]. Forestry Machinery & Woodworking
Equipment, 1993(2): 16-17.

[14] ARZEZE, fd0d | R MEAR HE3m IR AT & L S H0 Hr[J]. dbaihalk R a2
i, 2008, 30(2): 138-142.
LIN LY, FU F. Endpressure and fitness ratio for mini-finger jointing[J].
Journal of Beijing Forestry University, 2008, 30(2): 138-142.

[15] W04, XA, TR0, 45 . G500 FH AR B v A 2 IR 2 22 0]
MlkRLE, 2016, 52(9): 107-112.
XIE L S, LIU J Q, QIAO L T, et al. Finger-jointing technique of larch
structural glued laminated timber[J]. Scientia Silvae Sinicae, 2016, 52
(9): 107-112.

[16] Z=ifgtk, £, sefh e, 55 mia s G ARZER G L2258
X FIE P RE R R[], A= Tk, 2014, 41(1): 13-18.
LI H D, WANG Z H, HUANG Z H, et al. Effects of finger-jointing
parameters on mechanical properties of dahurian larch laminate for
structural glulam[J]. China Forest Products Industry, 2014, 41(1): 13-18.

[17] Rao S, Gong M, Chuiy H, et al. Effect of end pressure on performance of
structural finger-joined lumber fabricated using a short joint profile[J].
European Journal of Wood & Wood Products, 2014, 72(1):143-145.

(18] AeJgeiy, BN 5 . (o)l MEASR BB TE[I]. MolkFHE,1994, 30(3):
259-265.
ZHU H M, BAO J F. A study on the technology of finger-jointed lumber
from thinning[J]. Scientia Silvae Sinicae,1994, 30(3): 259-265.

[19] HFEiIH . B2 5 R e ek R B2 ma 0], A4, 1990, 11(4):33-35.
ZHEN R Q. Effectss of adhesive layer thickness on bonding performance
[J]. Technology of Adhesion & Sealing,1990, 11(4):33-35.

[20] A V& FA G5 H HII& AR B CER B R BT S [D]. bt b [l pol
AT ILRE 2012

[21] FhEEE, VLPRER, XU, 55 . 758 m Qe B L 2 0wt i )], vt
PREERE 23R 2018, 33(5): 219-224.
SUN Y H, JIANG Z H, LIU H R ,et al. Finger-jointing technique of
bamboo oriented strand board[J]. Journal of Northwest Forestry
University, 2018, 33(5): 219-224.

(ALt ZAS. ™ 5



