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50 M

Grinding Interval 

on standard bits

25.000 M

Monthly drill 

meters per jumbo

5 Jumbos

Drill fleet in mine 

development

11.250 
LESS BIT CHANGES PER YEAR*

A SAFER CHOICE

Changing drill bit is a safety hazard

Bits with longer bit life improve the safety 

underground

Copyright Susanne Norgren 

Sandvik

https://www.rocktechnology.sandvik/en/campaigns/powercarbide-gc81-and-sh70/







SENTIO: Integrated Sensors and Adaptive Technology for 
Sustainable Products and Manufacturing

Funded by Vinnova, Swedish industry, 
and Academia

Combine excellence across disciplines, 

TRL levels and industrial sectors.

Areas of impact, examples:

160 million plate heat exchangers & 

40 million machine tools in use 

daily





Degradation of Polycrystalline Cubic Boron Nitride
Tool material failure and protection for new material design

PcBN wear scar at vc = 400 m/min
Scanning TEM (STEM-HAADF) image of 

crater lamella
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Atom Probe Tomography (APT) 
analysis of the TiCN binder

• Diffusional dissolution of superhard cBN

• Preferential dissolution of nitrogen (C) from the binder

• Optimized Ti(C,N) binder balancing diffusion and oxidation

• In-operando formation of Tool Protection Layer (TPL) of (Ti,Cr,Nb)N and Al2O3

Results of in-situ chemical interaction under HPHT 

synchrotron beamline at SOLEIL



TiAlN

WC/Co

Tool surface

Ofentse A. Makgae et al.
Visualising Microstructural Dynamics of Titanium Aluminium Nitride Coatings Under Variable-Temperature Oxidation
Appl. Surf. Sci. 618 (2023) 156625

10 μm 

10 μm 

10 μm 

FIB sample prep.

Lund ETEM1

ETEM2 under 

planning 

WISE RTP!

Example: Ti0.56Al0.44N
Heated from 600 to 1000 °C in O2

In situ nanoscale structural characterization

Complementary compositional analysis

500 nm

Al

Ti



henrik.pedersen@liu.se

- New Reactor design for sustainability

• Low vacuum volume 

• Low thermal budget

• Gas recirculation or capture
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Collaboration with

With inspiration from spatial-ALDIn silico design by CFD
Single plate inline reactor







L. Toller-Nordström et al

28

International Journal of Refractory Metals and Hard Materials, Volume 128, April 2025, 

New material systems 
– modelling

L Toller-Nordström, et al  Materials Characterization 155, 2019
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