
Idris Babatunde Akintunde, Emmanuel Efemena Lindsay, Eyitayo Olatunde Olakanmi ,

Raghupatruni Ventaka Satya Prasad, Annelize Botes, Sisa Lesley Pityana, Samuel Skhosane

& Tshephang Motimedi

151 Accesses 1 Citation Explore all metrics 

Highlights

The consolidated composite coatings formed excellent metallurgical bonding with

the substrate. • Titanium Carbide (TiC) particles were evenly distributed in the

Log in

Menu Search Cart

Home The International Journal of Advanced Manufacturing Technology Article

Formulation of hybrid-carbide reinforced AISI-
4340 wear-resistant composite coatings for
remanufacturing of conical picks used in coal
mining by laser cladding
ORIGINAL ARTICLE Published: 26 January 2026

Volume 142, pages 5677–5699, (2026) Cite this article

Save article View saved research

Aims and scope

Submit manuscript

The International Journal of
Advanced Manufacturing
Technology

4/23/26, 11:13 AM Formulation of hybrid-carbide reinforced AISI-4340 wear-resistant composite coatings for remanufacturing of conical picks us…

https://link.springer.com/article/10.1007/s00170-025-17284-y 1/30

https://link.springer.com/article/10.1007/s00170-025-17284-y/metrics
https://link.springer.com/article/10.1007/s00170-025-17284-y/metrics
https://link.springer.com/
https://idp.springer.com/auth/personal/springernature?redirect_uri=https://link.springer.com/article/10.1007/s00170-025-17284-y
javascript:;
javascript:;
https://order.springer.com/public/cart
https://link.springer.com/
https://link.springer.com/journal/170
https://link.springer.com/article/10.1007/s00170-025-17284-y/save-research?_csrf=PzcQ6suur2mJKvp4OvHl_iEUzo5PRVJQ
https://link.springer.com/saved-research
https://link.springer.com/journal/170/aims-and-scope
https://www.editorialmanager.com/jamt/default.aspx
https://link.springer.com/journal/170


consolidated coating, while the particles of Tungsten Carbide (WC) distinctly settled

at the bottom of the clad due to their high density.

The microstructures of Titanium Carbide-Silicon Carbide (TiC-SiC) coatings

revealed minimal defects compared to Tungsten Carbide-Silicon Carbide (WC-SiC)

coatings.

The microhardness and abrasive wear resistance of TiC-SiC reinforced AISI-4340

composite coatings are higher than WC-SiC reinforced coatings.

Abstract

The presence of quartz (1100-HV ) hardness in coal seams results in premature failure

of conical picks in the continuous miner (CM) cutter during underground coal mining.

This requires that picks are remanufactured with materials that have improved wear

resistance, which can withstand quartz. Processability of two laser-cladded hybrid-

carbide (WC-SiC and TiC-SiC) reinforced AISI-4340 composite coatings was studied to

identify an appropriate material for remanufacturing worn picks with particular attention

paid to their microstructural evolution, performance, and costs. WC-SiC reinforced

composites were characterised with defective fusion, cracks, and serrations within the

clad microstructure, while the morphologies of TiC-SiC reinforced coatings revealed

minimal porosity and cracks without serrations. Furthermore, the microhardness of TiC-

SiC coatings is between 1102 and 2753 HV , compared to WC-SiC coatings with a

microhardness range between 1066 and 1365 HV . Higher microhardness values of TiC-

SiC coatings are attributed to the larger TiC particles retained, compared with the

minimal quantity of WC retained particles that settled at the bottom of the coatings. In

addition, TiC-SiC coatings have improved wear resistance with a volume loss of 33 mm3

as compared to 71 mm3 for WC-SiC coatings. Comparative analysis of the performance

and cost indices of hybrid composites with those of TiC-AISI 4340 and WC-AISI 4340

composites suggests that the hybrid TiC-SiC reinforced AISI-4340 composite performs

best at a lower cost. Hybrid TiC-SiC reinforced AISI-4340 composite is hereby

recommended as a cheaper remanufacturing material for restoring damaged CM’s picks

to as new in performance or reinforcing newly purchased picks to prolong their service

life during coal mining.
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