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A Comprehensive Review of Triboinformatics and the Advancements Achieved

Through Machine Learning in Tribology Research
Abstract

There is a diverse range of data related to tribological properties and features, scattered across various formats such as scientific articles,
technical documents, and databases. This data can be utilized to address complex tribological issues, including examining the relationship
between the structure and properties of materials on surfaces under friction and wear. Triboinformatics, by merging tribology and informatics,
focuses on leveraging knowledge and analytical tools to investigate tribological problems. Machine learning, a subset of artificial intelligence,
offers powerful tools for analyzing complex data and uncovering multidimensional relationships between data. This can enhance our
understanding of tribological properties and processes. In this article, we first explain the concept of triboinformatics, and then briefly review
the primary machine learning algorithms used by researchers to analyze tribological data. Following this, we examine research conducted in
the field of triboinformatics. These studies have employed machine learning tools to link factors such as the chemical composition of materials,
manufacturing processes, or mechanical properties with tribological properties, particularly wear rate and friction coefficient. The results
reported in these studies demonstrate machine learning's capability to predict tribological properties with accuracies of up to approximately
90%. Such accuracies underscore the potential of machine learning in advancing tribology knowledge and addressing complex issues in this

field.
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4 Semi-supervised learning
® Reinforcement learning
6 Decision tree

oedle 5500 ¥
Slasly annsi 5 b ol 4 il S5
Sy 5 Sl Jo gl aesls 5148 505 oLl (glaib
oo alie lajls, L,nl 5 auS e eslinad 5 Slee
Coao o DT T YT s s 1 Sl
23sal slresls 35S0 b it 5 Slolons
5008 Gileang L Jde 5 Shes widlS Slo 25
DVET 3550wl b 1t Glaesls o i 2Uls
Laests 51 s3bs e (3515 5 Jald cetle (s S5 [VE]
Siladie s shien S 5 535 Glapa, S b
Goslpaar Jold ile 6 :S5b 635 SO oo o
Glaoa=la b bl agstadie daosls (g 3lwesbel sl
a5 b 3luesly 5 st e Sl a1 L5
Cow 6,800 4 il (S50 NA] el Ju
sheaseians 6 S5k B Oy 55k ol
G s I s e S
Loolyen 350y glaesls ol cou (5550
SSob Al 3 U s gl e )l Jde s ab g o sla s =
Sl e sty 1 eslinad b oz Sl 355 plonl
Ansn i3sel L O 5 038 sl stuaih b O g S
Ly Ose30 laesls assame b Lds laesls Wl b
S esliad Lol e 6,86l S e e
Gladts g S5 s, 5 Gluaib slann; S
Sk ey ol o3 s wees L Gt
53 5 33l e wnS Slaesly po i 4 gduailb
SSE 5 Mz duares G ol )
5ok apde odlial jaiie glaes S 4 laosls
53 3 e gl 5 S oLl ool O

O dde (Ghay el oo sl S S (63, slaesls

! Mean absolute error
2 Supervised learning
8 Unsupervised learning
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4 Overfitting
® Gradient boosting
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2 Ensemble learning
% Bagging
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4 Backpropagation
5 Feedforward
6 k-nearest neighbors
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! Support vector machine
2 Hyperpalne
3 Artificial neural network
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! Plasma transfer arc welding
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