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Properties and Mechanism of Larch with Wood-dowel Rotation Welding
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Abstract ; In order to study the pullout resistance properties and reaction mechanism of wood-dowel rotation
welding, this paper discussed the effects of different pre-drilling diameters and difference between
hammered method. Larch was selected as the research object and was compared with European spruce
welding substrate. The chemical mechanism of the wood-dowel and joint interface was studied by FTIR.
The test results indicated that the larch showed higher pullout resistance strength and stiffness than Euro-
pean spruce. The different pre-drilling diameters had little effect on the pullout resistance of larch sub-
strate, but a significant impact on European spruce. Application of wood-dowel rotation welding could
greatly improve the pullout resistant strength of the joint. The larch substrate increased by 416 % , while
European spruce increased by 177%. FTIR analysis indicated that heat degradation of cellulose, hemicellu-
lose and lignin ocurred during the process of wood-dowel welding by high-speed rotation finally it formed a
high-strength weld interface.
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Fig. 1 Wood-dowel rotation welding drawing
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Fig. 3 Pullout resistance test fixture drawing
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Table 1 The pullout resistance of welded joints and hammered joints
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Fig. 4 Effects of different specimens on the stiffness
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BEAURIN

B 6 ARHERMREERIK
Fig. 6 Wood-dowel surface smooth and transparent

2.3 BEARASIFEERE B KR EX
tb

SR P A R 8 B 7 1 A AR 4 i (BRI L AT
PR BN [ 75 20 3 1R 2 45 10 B 17 4k 5 (3R
DB 10 mm ELARAHE BLHE B BUEG LAR X O 7.5
mm (¥ 2 FEERT L R T 7K AL 5 A 15 2 A BT 47 K R

JE 0. 454 kN, BRI = AZ 5242 0,36 kKN, 1 R
A T 2 422 7 SIS % I 8 5 B A5 381 | 0 P 9K 5
JE 0 2,345 KNL BRI = 42 0. 998 kN, X5
ARMETE 5 JR 3 07 sAR LE L 2 Fh 3R A R 3 AT
KAF R PThL PR B <R MEE G IR 82, 22
THAE B RN 2ok R v AHE R A 1A L e AR
B A TE U B Rl RS S BT AE R AT S hr 4
TR SR A HE IS b FLBE 22 18] (9 5 e 2 42 ) ke it
FLfEH .

@7.5/10 O8.5/12 W9.5/12
307 2.712
2.508

2.5 b 2345 7 —
G20} 1.856

i 1.545
w1l

K 0.998
g L.O T

0.5

0.0

# A BR A2
B7 AEBEFLEIHAKEENRIE

Fig. 7 Effects of different diameters of holes on the

pullout resistance
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Fig.8 Effects of different diameters of holes on the stiffness
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hammered joints
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