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Introduction

University of  West Bohemia in Pilsen (UWB) - Czech Republic
Faculty of Mechanical Engineering
Regional Technological Institute (RTI) – Laboratory of the Experimental Machining

new building of RTI
11 laboratories and testing rooms
over 120 scientists and staff
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Introduction

Main research programs of RTI
Research and development of modern vehicles

and driving systems
Research and development of production machines

and their modernization
Research and development of forming technologies

Research and development of machining technologies

11 laboratories
Virtual Prototyping

Manufacturing Technology Planning
Forming Laboratory

Machining Laboratory
Laboratory of Experimental Machining - Additive Manufacturing

Experimental Methods for Mechanical Engineering
Strength and Fatigue Life Testing

Vehicle Components Testing
Mechanical Testing

Metallography
Metrology
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Introduction

Additive manufacturing

Laser micromachining
and
modification

Simulations
Material analysis

Surface monitoring

Machining

Grinding

Surface modification
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Introduction

Volume
AM

Lattice 
structure

EOS M290 - Maraging Steel (MS1)
Inconel 718
Stainless steel 316L
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Additive Manufacturing

Automotive

Medicine Mold and die

Aircraft

Cutting tools
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Additive Manufacturing

Ref.: European AM Xcellence Days 2018 – Adrian Keppler_What_does_digitalization_mean_for_Additive_Manufacturing
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Additive Manufacturing
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Additive Manufacturing

Building time: 19 hour

1 laser 2 laser 4 laser

SLM®500
500 x 280 x 365mm

SLM®800
500 x 280 x 850 mm

400 x 400 x 400 mm
EOS M 400-4&

171cm3/h

Ref.: European AM Xcellence Days 2018 – Adrian Keppler_What_does_digitalization_mean_for_Additive_Manufacturing; https://slm-solutions.com/en/products/machines/slmr800; 
https://www.renishaw.com/en/metal-additive-manufacturing-3d-printing-systems--37011 

800 x 400 x 500 mm
Concept Laser X LINE
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Powder handling
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Powder handling

Ref.: https://www.eos.info/material-management-metal?_scrivito_display_mode=view&_scrivito_workspace_id=published; Renishaw_EN-Brochure-Metal-Additive-Manufacturing-Screen.pdf
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Quality of AM
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Quality of AM

MS1

Inconel 718
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Static load

MS1 IN 718
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Dynamic load

MS1 IN 718
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Defects – pores, cracks, inclusion

MS1 IN 718
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Cutting tools
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Motivation

Requirements:
- High kinematics
- Lifetime
- Intensive cooling
- High productivity
- Durability of tools
- Variability

Lightweight rod construction

Special cooling system
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New generation

Tool diameter: 125 mm
Tool weight: 1,01 kg
(standard more than 3kg)
Special cooling system 
for rake and clearance face
High cutting stability
Higher surface quality
Usable for HSC and ultra speed machining

Patented solution
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New generation of the milling head

Workpiece: Inconel 718
Cutting speed: 60 m/min
Feed per teeth: 0,2 mm
Depth of cut: 0,23 mm
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New generation of the milling head

Workpiece: 1.4301 (ČSN 41 7241)
Cutting speed: 80, 140, 200, 280, 350 m/min
Feed per teeth: 0,15 – 0,3 mm
Depth of cut: 1 – 2 mm
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New generation of the milling head
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Ice machining
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Thank you for your attention!

Miroslav Zetek  / +420 702 091 407  /  mzetek@rti.zcu.cz
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