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A well established unit with 35 years experience in Tribology
National and European Reference in Tribology:

A Participation in more than 120 projects (EU, nacionals y regionals) specific
around tribology

>250 contributions in reviews, congress and especialized books. 3 patents

A

A Congress Organization Collaboration: IBERTRIB, LUBMAT, World
Tribology Congress

A

Participation in several national and international associations: International
Wearcheck group, EUMAT Secretary, World Tribology Council, Materials for
Energy (EMIRI), ECP4 (Plastic and composites), CAPTECH (Materials for
defense), JTI (Biomass industries).

A team of 20 persons with accumulated experience during several years in
tribological subjects with 5 PHD in the team (8 PHD in September),

Complete laboratory with 20 tribometers, 3 potentiostat. Wide variety of
tribological problems can be dealed.

Direct Colaboration with other Units from IK4-TEKNIKER highly related to
tribology:

Maintenance

Failure diagnostics

Oil analysis

Mechanical design, sensors, robotics
Physics and Chemistry of surfaces
Laser, micro and nano machining
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Tribological Solutions available at IK4-TEKNIKER

APVD coatings

APEO coatings

A Laser surface texturing

A Laser cladding (laser melting deposition)
A Sol gel
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Home Made New testing equipments

NEED: To evaluate material capability, tribochemistry, tribodesorption and tribomechanisms under
vacuum or ultrahigh vacuum conditions, controlling their volatility (total mass loss, collected volatile
material, water regained).

WHY: Titanium is a light component, widely used in aerospace application because of their good
mechanical properties, but has bad tribological properties.

SOLUTIONS: Lubricants or lonic liquids with low volatility to work under vacuum and ultrahigh
vacuum.

HOW: Developing a protective film or tribofilm by chemical reactions surface/lubricant in the sliding
contact. Tribochemical reaction.
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Tribology oflonic Liquids

High performancdluids and additives Triborectivity

lonic liquids as Lubricants in atmospheric and vacuum conditions

Studies: lonic liquids (halogen, or

Halogen free) to lubricate Ti, Steel
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Tribology inaggresiveenvironment

Novel Maintenance Concepts Mechanical & Chemical Wear + their Synergy

Tribocorrosion
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In Off shore, Marine Environmentally friendly antifouling & anticorrosion solutions

Environmentally friendly antifouling (Tribobioadhesion) & anticorrosion solutions

Coating: Environmentally antifouling Coatings.

Solutions: Surface treatment (Roll to Roll, paints,
texturing) to reduce fuel consumption

Actions: Tq =0.5p Wa“HCmC
ATesting drag friction (reduce)

S otrico Port

ATexturing (control cell adhesion)

ACorrosion, Wear (reduce)

AAntifouling properties (tribobioadhesion)

APaint release ecotoxicity tests (minimize) Drag friction
_ _ 5,00E-03 ~
Results: Benchmarking Solutions _ 400E-03 -
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Medical Applications: hip & Knee Prosthesis

PVD Coatings and PEO coatings

Coatings: TICN coatings & PEO Coatings
Antibacterial Solutions: Silver, lodine,..
Actvities:

ATribological & tribocorrosion tests
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AFretting tests
AAntimicrobial (control bacteria tribobioadhesion)
AResults: increase of durability of hip and knee |
POy Y prosthesis, avoiding infection
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Antibacterial & tribocorrosion resistant solutions
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NovelProductdesign Manufacturing& Maintenance

Testing durability and squeal of Brakes & Clutches

Studies: Light brakes, squeal-free
& high efficient clutches
Actions:Testing & modelling
Construction of testing benches.
Interest :

A High Durability

Asbestos free pads

Control dust emissions
Resistance to fadding
Constant high friction, high efficiency

To To Do Do I

Noise reduction
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Tribology ofmechanicakcomponents Brakes& Clutches

Testing components efficiency

vsPinon Disc

BrakesquealJolie, 4Sinter
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NovelProductdesign manufacturing& Maintenance Testing components efficiency

Testing durability of gears

3 Studies: geometrical errors ( UF, UE bEp),
materials, coatings

Actions:Testing & modelling n

Interest: Durability, noise reduction 1 ( \,_H_

Sensors Signas Vil = | >~:< -
collected \ Ny L )-H-

Acelerémeters Vibration(X, Y, Z) o

Transducein the axis ofthe Wheel ~ Transmission Micropitting band Scuffing Pitting

and inthe axis ofthe pinion error ‘ -
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Torquesensor athe axisentryand  Powerloss
in the Wheel axis.

Microphone Noise
TermocouplePTF100 Temperature
Drivemotor Intensity
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Macbnium Fremare [MF3
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Studies: Lead free materials, coatings
Actions:Testing materials, lubricants
Interest:

A Durability,

A noise reduction,

A Reduce contact temperature

A Reduction of environmental impact

| EUSKO JAURLARITZA
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Journal Bearing Simulation
Temperature (°C) Thrust Washer Test Configuration
QuPb22sn disc against 5004 ring
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NovelProductdesign materials& Maintenance Testing components efficiency

Testing durability of Rolling bearings.

Studies: materials, coatings

Actions:Testing materials, lubricants
Modelling life with oil sensors

and vibrations

Interest:

A Durability, pitting, micropitting

A Vibration & noise reduction,
Boaiing s 90r e e man  ymrnng e end raling pheses

A Reduction of contact temperature

Biomon Eurobearing
Refine, Twin Control




Hightemperature tribology: Mouldswear

High Temperature resistance Materials Increase durability

Prediction of lifetime of materials at high temperature

Numerical P =1

. calculation e !

Type of failures: i I Stress Fatigue :
. —— uniaxial tests
A Thermal fatigue Aoy ‘ N (evces) = 200,640+ 189961
A Mechanical fa“gue ,- BN s Temperature Cycles 10 FRIlure me—
A Die soldering T u
A Abrasion, adhesion tnfluence:
A . -Materiol properties Thermal Fatigue Test bench
Stress corrosion -Thermal stresses

- Stress concentrators
AResults: Prediction of lifetime H

AType moulds: HPDC, PIM

ACurrent activites: Technological services, research
projects
Solutions to:

A predict lifetime of materials at high temperature
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Hightemperature tribology: EngineComponents

Light weight Materials Plasma Electroxidation Coatings for Al, Mg, Ti

Substitution of cast iron by Aluminio +PEO

Need: Weight reduction.
Material: Al, Ti, Mg. Coating: PEO

Actions:

ASamples preparation and coating application oreresistance before and aterlding
ACoating in components.

ACorrosion resistance

ATribological tests cylinder liner piston rings
oo <Ly , ATribocorrosion tests. ATSUPED  AL7S-TENRED

R1 (Kohm]
(=TS T R-ST

e Results: Benchmarking tribological solutions.
Use transport: for enhancing properties of light alloys
NADIA, NANOMAG v AUMORE, MOTORGARSBI,
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CLEANENGINE,
EREBIO

REMTRAL, EQUIMOTOR




Hightemperature tribology: EngineComponents

Pistons Coatings, biolubricants, biofuels

Need: Reduction of scuffing.
Coatings: DLC, HVOF, CrN and TiN
Actions:

ADesign of testing configuration

Al ubrication oil, oil/fuel (2 stroke engines).
ACorrosion resistance

ATribological tests cylinder liner piston rings
ATribological tests piston skirt/cylinder liner
ATribocorrosion tests.

Results: Benchmarking tribological solutions.

Triction direchion

Use: reduction of emisions, Lubricants compatible

NADIA. NANOMAG with biofuels
CLEANENGINE,
EREBIO

AUMORE, MOTORGARSBI,
REMTRAL, EQUIMOTOR
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Tribology ofsoft materials Sealsand elastomers

NovelProductdesign manufacturing& Maintenance

AU AR T

Studies: materials, coatings, texturing
Actions:Testing materials, lubricants
Modelling life with oil sensors

and vibrations

Interest:

A Durability, los friction, leakage

A Vibration & noise reduction,

A Reduction of contact temperature
A 1SO 7986: 1997.

TEST CONDITIONS
Lubricant pressure - p
Velocity -n

Time

Temperature - T
Lubrication
Stress parameter

Uy
WY EUSKO JAURLARITZA

Testing components efficiency

Testing durability of Seals and Elastomers

Accelerated life test
0.3 bar

Friction test
0.3 bar

60-480 tpm 1000 rpm

1 minute 8h/day until leakage

-50 to 120°C  -50 to 120°C
Lubricated/dry/gas

Higher pressure/rod misalignement
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Tribology ofsoft materials Antislip Floorings

NovelProductdesign manufacturing& Maintenance

»f

Testing durability of Floorings.

Studies: materials, coatings, texturing
Actions:Testing materials, coatings
Stick Slip, slippery, in water, oil,
Antimicrobial, cleaning agents
Interest:

A Durability

A Noise, stick slip

A Slippery, Comfort

A Antimicrobial

Without biocide With biocide

Testing safety

SafeSlip gl J{

—




Tribology ofsoft materials Textiles

NovelProductmaterialsdesign& quality

Testing durability and comfort of Textiles

Interest:

A Durability

A Tactile, stick slip
A Comfort

—

A Antimicrobial

]
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Studies: materials, coatings, texturing
Actions:Testing materials, coatings
Tactile, stick slip, tearing, strength,
Antimicrobial, cleaning agents

Emaitek

Testing Comfort, safety
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Absorption
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