R R R R
?ﬁ,%%,ﬂﬁﬁ,%%&,%%%,hmﬁ 1B, Tk

Research Progress of Timber Tribology

YU Bo, YAN Qi, ZHAO Jingke, MA Xiaofeng, CAI Meirong, DUAN Yanjun, WU Gensheng, LUO Zhenyang

TELR I BE View online: https:/doi.org/10.16078/j.tribology.2023249

AR RSB H =
Articles you may be interested in
R R R R

Research Progress on Tribology of Electrical Contact Materials
JEE AR . 2019, 39(5): 656  hitps://doi.org/10.16078/j.tribology.2019025

BEEMBERSFENRRHERERE
Research Advances and Prospective on Tribological Properties of Energetic Materials

2R . 2023, 43(10): 1222 hitps://doi.org/10.16078/j.tribology.2023044

BIRBEZEFMRHERE
Research Progress of Cryogenic Tribology

JEE fg2 42447 2023, 43(9): 1083 htps://doi.org/10.16078/;.tribology.2022173

RaOEEZEFHRER
Progress of Oral Tribology in Food
JEE AR 2019, 39(1): 118 hitps://doi.org/10.16078/j.tribology.2018058

M= R A B EEE T R R
Advances in Tribology of Aero—Engine Materials
2R . 2023, 43(10): 1099  hitps://doi.org/10.16078/j.tribology.2023226

KEMBERAXS, REESHILEER


http://www.tribology.com.cn
http://www.tribology.com.cn/article/doi/10.16078/j.tribology.2023249
http://www.tribology.com.cn/article/doi/10.16078/j.tribology.2019025
http://www.tribology.com.cn/article/doi/10.16078/j.tribology.2019025
http://www.tribology.com.cn/article/doi/10.16078/j.tribology.2023044
http://www.tribology.com.cn/article/doi/10.16078/j.tribology.2023044
http://www.tribology.com.cn/article/doi/10.16078/j.tribology.2022173
http://www.tribology.com.cn/article/doi/10.16078/j.tribology.2022173
http://www.tribology.com.cn/article/doi/10.16078/j.tribology.2018058
http://www.tribology.com.cn/article/doi/10.16078/j.tribology.2018058
http://www.tribology.com.cn/article/doi/10.16078/j.tribology.2023226
http://www.tribology.com.cn/article/doi/10.16078/j.tribology.2023226

Fast B3 PR S S (RS0 Vol45 No3
2025 3 H Tribology Mar, 2025

T, =YL, BT, Dhiveld, e, BT, (WRAE, BARY. AR BPRHEEEA0T ST BE (D). B2 2R OR300, 2025, 45(3):
475-490. YU Bo, YAN Qi, ZHAO Jingke, MA Xiaofeng, CAI Meirong, DUAN Yanjun, WU Gensheng, LUO Zhenyang.
Research Progress of Timber Tribology[J]. Tribology, 2025, 45(3): 475—490. DOI: 10.16078/j.tribology.2023249

KRB B F 5T R

TR B BRTAT, LEE | RER, BATH BARAT, TR
(1. B MO K2 B4R, YTL95 B A 210037
2. JH & Je AR S R ailiE L R S0 =, LR & 2640065
3. MR AR R 2 WU T TR 22 BE, 1195 AT 210037;
4. B MO R 5 BPRRNS 5 TR AR, Y195 FE 5t 210037;
5. UMLK 2 MUFR = A 256 A P PRk S 7 I TRE A 0, Y75 K 210037)

W OE AN RARTT A TR RBAMEEAA TS LRI TR AR SRR s, B 2T R R 2
(0 LR SR, L6 D0 TR AR, AT ) 368 81 Y B S 4% il R ) 240 T e B L AR, BN SRR A
MRLEE 22T e T R0 TAE. ASCR A BT AR RH A BR 54 A B2 A0 77524 P, 0 b 7 2 it 3 I
B L2560 BEBR VR RE I RS, ZRIR T A UM R DG BES 22 M RRZE A I L AR TAE, KIEATIAE ST
N|& ¥ NEiE75 5 N ) AP 79 ei NI % S X =T S N v = L N AR S T Y ey ol T AR R T
Fo S T AT R B S HIF 0 R A7AE 1 10 R, 6 A B A Aol JBE 5 25 (16 2 SR 7T 7 v A L 2.

X KM R TR, B BTN

hE 422 TH117.1; TH145.9; TS65 RRFRRSAD: A NEHRS: 1004-0595(2025)03-0475-16

Research Progress of Timber Tribology

YU Bo'?, YAN Qi3, ZHAO Jingke4, MA Xiaofengl, CAI Meirongz,
DUAN Yanjun’, WU Gensheng”’, LUO Zhenyang"~

(1. College of Science, Nanjing Forestry University, Jiangsu Nanjing 210037, China;
2. Shandong Laboratory of Yantai Advanced Materials and Green Manufacturing, Shandong Yantai 264006, China;
3. College of Mechanical & Electrical Engineering, Nanjing Forestry University, Jiangsu Nanjing 210037, China;
4. College of Material Science & Engineering, Nanjing Forestry University, Jiangsu Nanjing 210037, China;
5. National-Provincial Joint Engineering Research Center of Electromechanical Product Packaging with Biomaterials,
Nanjing Forestry University, Jiangsu Nanjing, 210037, China)
Abstract: Owning sustainable properties, natural wood materials with the environmental-friendly performance can offer
numerous advantages at the low cost for fabrication and maintenance in many engineering fields. Recently, natural wood

materials have attracted great attention for a wide range of renewability due to biodegradability and multifunctionality.
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However, due to the tribological phenomena during the processing and the utilization, the advanced applications of
natural wood materials are still challenged. Owing to the anisotropic structure, natural wood materials exhibit non-linear
characteristics in mechanic performance. So many researchers have focused on the complex relationship between the
hierarchically porous structure and mechanic property. From the perspective of wood processing, the development in
engineering application might benefit from the tribological research.

It has been found that the natural wood’s tribological performance have been influenced by its physical properties,
chemical components and processing parameters. In terms of physical properties of wood, timber’s tribological
performance have been affected by the water content of the wood, the texture direction and the roughness on wood
surface. From the point of view of chemical component, both modified wood and wood extractive might improve the
friction-reduction and wear-resistance. As far as the processing parameters are concerned, the sliding velocity between
the friction pairs, the temperature at the friction interface and the applied loads could make an impact on timber’s
tribological behavior. The positive consequence from processing parameters obviously can promote the technical level
of wood industry.

Recent progress on the tribology of timber is presented in various application scenarios. The diversified timber
tribology has been developed with the sustained progress of industrial technology. In the traditional wood processing,
cutting technique is still important. So timber tribology is meaningful for the utilization and preservation of cutting tools.
For the mortise-tenon connection in civil engineering, static friction force plays an important role to stabilize the wood
construction. With the rising of intelligent household industries, timber tribology has been taken into account at the
design stage. The friction wood welding technique has been exploited to connect the different wood components. Wood-
plastic composites and wood ceramic have also been investigated to improve tribological performance.

Recently, diverse kind of modified wood-based materials and techniques have attracted the researcher’s attention
due to their multifunction. The potential applications of high strength materials, transparent materials for light
management, thermal interface materials and structural materials in engineering have been presented. The disadvantages
of timber tribological research have been also concerned. The preliminary prospect on the research of timber tribology

has been carried out.
Key words: wood materials; processing property; tribology; wear behavior
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Fig. 1 Schematic of hierarchical composite structure of wood
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Fig. 2 Schematic of grain direction and sliding direction
when the grain directions of two specimens are (a) both

perpendicular to the sliding direction, (b) both parallel to the

sliding direction and (c) perpendicular to each other™
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Table 1 Variation of interfacial temperature and friction coefficient in wood friction process

1451

Stage Temperature/ °C

The variation of the friction coefficients with the temperature during the friction process

In the initial stage, the friction coefficient sharply with the increasing temperature, and then the moisture evaporation from

the tribological interfaces lead to the slope of increasing temperature and friction coefficient slows down, the wood surface

The friction coefficient keeps stable, and the temperature of tribological interface ascends linearly

The friction coefficient becomes higher due to the decomposition of cell wall; there are lubrication phenomena between the

1 25~140

becomes smooth
2 140~320
3 320~380

tribological mates
4 420~440
5 440
6 440~25

The achievement of the maximal temperature leads to an equilibrium of temperature as well as the friction force
The equilibrium of the friction force maintains until termination of the frictional movement

The specimen has been cooled, and this process leads to the completion of the connection
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Fig. 5 Mechanism of microtextured carbide
for cutting wood™
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