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« Sissejuhatus
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Labor ja seadmed
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1. Sissejuhatus:

Triboloogia on teadusharu, mis kasitleb detailide
hoordumist, maarimist ja kulumist.

Kulumine on hoordumisega kaasnev tahke keha pinna

jarkjarguline purunemine ja sealt materjali eraldumine

vOi pinna jaavdeformatsioonina ilmnev keha mootmete
jarkjarguline muutumine.

Kulumise tagajarjel tekib kulum, mida
iseloomustatakse sobivais pikkus-, massi- vOi
mahuuhikutes.

Jareldus:
kui on koormus ja litkumine -> siis tekib kulumine
->siis poorduge www.ttu.ee/tribo




Tootja: A Tootja: B

Hind: 10 EUR/jm - Hind: 50 EUR/jm




Meie eesmargid

Saasta raha

Arendada tooteid

Suurendada ettevote
konkurentsivoimet




2. Meie kompetentsid:

Kulumise poéhilised eriliigid

On voimalik katsetada meie laboris!!!

[Bhushan, ed. Modern tribology handbook. CRC press, 2000]
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Seadmete loetelu internetist:

www.ttu.ee/tribo

Type of wear Scheme orimage Description/ Applicable
WEAR TESTING FACILITIES at TALLINN UNIVERSITY OF TECHNOLOGY Parameters standard
e Type of wear Schem or image Dascription  Parametars | APPlicablo
Type of wear ‘Scheme or image Description/ Parameters e Gontinuous siing mode.
ot arort Blockons Eiectronic control of disk spoad Ballon Fiat and
Abrasive erosion . ' o N ock-on-Ring Auto shut-off at selected number EN 1338, Pin-on-
P — ot i
maching for natural icknass - ®
»atroom s Ton o | oot e sernmn
temperature Impacivelociy 0.80ms GosT concrete fles - argi .
2320178 GONTAOLS model FEPA gt siza 0 Fosenborg \ Hermalforee 0.1-200 N
e 4800471 Calbraton - Boulomnais marbia Servo-contraled leading
Abrasive size 0.05-1.00 mm areor wih springed susporion
At high ¥ ASTM
temperature BSEN Block-on-Ring G132-96
1520 samphs af once 60587:2007 . Siiding G99:05
20-650°C > Skding wear Disks® Sliding and
b o {room tomgerature  high (without abrasive) 52266 mm (sto0l) tretting wear Spoed 0.1 - 1000 m ASTM
jpossible o make Temperawre 20-1000°C | D4170-97
Wi inert gas 25 femperatura tesier) 02286 or 80.0 mm (ruboer. o pe P
welly ASTM Possile with inart gas. D5706
Exciation of abrasive sury & GE5 04 Univrsal D707
» Abrasion mvaiablo 861185 irbometer Frating mok
it abrative) G105.02 umT2 9 mode Froting, DN
G137-97 Siroka 0.1 -251 Sis3et
Velocily 0.1-15 m's G77-0581 (from GETR " 518342
First colision velocity 40-125m's, now Bruker) | I E— Frequancy 0.1-25 Hz
‘'sacond max 200mis ST
N % 2 Corirol of iy s st
Abrasive impact For specific L aiable s
woar (AW) Abrasive size uplo 7 mm cusiom .
‘conditions. S‘w‘y aprasie Ono samplo tost Ona sampla tost
14214 samplos at onoe
Bh;< o Aing Four-Ball method:
- , Toraws 0.1-225Nm
Cantrifugal typa slurty erosion taster mpactvelociy g Block (1-10)x(15-25)x(25-50) mm "4 Load N
oadmax 200
O A
Sdnvi et Temperatura 20— 450°C
ﬂ [ straso pario conoanvatin: () Tomporturs 20_d0°C, s
B | PSR - T3 GE504
= 610502
Sliding wear Normal forca 0 200 N G137-97
e g s with or witnout G051 Balls 05" (127mm)
Slurry erosion e 9 v ASTM abrasive Ball-on-Fiat and Pin-on Fiat
(SEW) crsemoar G75-07 Possble to siudy offect Doad-woight loading ASTM aem
! I 67304 G132-96
e | Sty fimpncing e sampics o loading sysiom inrtia 613299 FourBal Toraus maxzs Nm D2266
Toseved Syindor fomed by sampies Spead a0 - 700 pm method for oil D25%
Bt (impact angla is closa ozaro). testing & D2783
| ks Rotational frequency D472
| Typical durasan— 24 hours b et s Toasooorem potes
Fr et ey
i
30-35 samples at onca. K | = . - Loadmax 10000 N
" AUXILIARY EQUIPMENT:
B Desoription Applicable on/
Type of wear Scheme or imas Description / ‘Applicable
0 Parameters standard Type of wear ‘Scheme or image Parameters tandard Scales: A&D GR-202 (£0.01 mg); Mettler Toledo ME204 (0.1 m,
g g
pr—— Optical microscopes: Zeiss AXIOVERT 25; Zeiss Discovery.V20 both equipped with
Satlon Flat and 5 gt camera and software (Laboratory of Mechanical Testing and Metrology)
Pin.on-Flat goomotrics o Sliding wear Bal 15-30mm Scanning Electron Microscope: Hitachi TM-1000 equipped with EDS module; others are
Freiting wear kibameter Liquid media avaiable Di170.67 i Speed 20 - 500 pm Kalohax available on request.
) mothod
Fretting wear 1 Ball/ pin- 06— 10mm 613905 (o abrasive) Tpistabrasvs - Profilers: 2D Mahr Perthometer PGK120 (Gontact, Non-contact); 3D Bruker ContourGT-
Wazau SVT500 Stroka +-2.0 mm D5T07 famond pasie 1 m K0+ (Non-contact)
o e Fraavaney 0.1 40 e on Ona samp st Cutting and polishing equipment: from Strusrs and Bilhler in “Laboratory of Mechanical
arings Tomporaa 20— 150G | 518941 Testing and Metrology
518342 ; :
- Continuous sample Marking and engraving: various types
Normal forca 0 500 N ot o pot g g type:
Dead-weight loading Stuny abrasive Unicirectional For spociic
S v X custom
samplosatonsa | congiions Contact detail
oniinaol s
(vertca, horzonia) . .
Maksim Antonov, Head of “Research Laboratory of Tribology and Materials Testing”,
Suriaca faigus tasiar @
g The snergy of theimpact Ty m——— Maksim.Antonov@ttu.ee, +372 6203355
doparson 1o weght o sirass abrason i
punch mpasin,
locity (3500 mJ). pacing . o -
gss Irina Hussainova, Professor, “Department of Mechanical and Industrial Engineering’,
i timpacts 12 | ASTM mm sl
Surtace faiaue Foouaney ofmpacts 0279483 pbrasive wear composia of coramie) | For spocific irina hussainova@ttu.ee, +372 6203371
wear D3170-03 acts. Velocity 0.1-3.0 mis custom
Diametarofhe inderter and adjustable Fora 10250 N condiions
inertiavalue Impact onargy 0-19 4 biter i Kristo Karjust, Head of “Department of Mechanical and Industrial Engineering”,
Ona sampi st
Freuency 0-55 Hz kristo karjust@ttu ee, +372 6203260
Aorasivamax 1 mm
Inerta max 200 kg
Oe sample est Tallinn University of Technology: wiw.ttu.ee
School of Engineering (new it sincs 01/01/2017),
Wain slments o oadevs iy N .
’ olodiy 001 mis Department of Mechanical and Industrial Engineering (new it sinco 01/01/2017)
Dby Bocekalonn W En d 9 -
Toodrmswress o | 145252004 Research Laboratory of Tribology and Materials Testing:
. o akria samp
femperaiute 20— 900 'G and X shaped abrasion | EN 436-2 Ehitajate tee 5, 19086 Tallinn, Estonia
patemis formad.
R 150 45862
Prassure expressad by o Load 250-1000 g nd-industial i
Abrasion- abrasive 200400 Nm® For specific DIN = 1 sting
oxidation 352G (type 53799+B365
conditions 5135) Difrent ypas of whasls
(or sandpaper siips) wih | DIN 68361-2
Possilo testing in two ditrent brasve partice or (direct link)
i
sbrasives al once; (selecied according 1o Contact
material to be tested)
O daan Kers www.ttueeftribo
. nce.




Naidisseade 1: CETR/Bruker UMT-2 universaalne
arvutiga kontrollitav tribomeeter

Voimalused: adhesioon, abrasiiv, vasimus,
korrosioonmehaanilinekulumine
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Sfairlllse tlpuga  Tasane
Sf44r sorm sorm

CETRIB ru ker Katsekehad: . . . Ketas, plaat v&l lllvapaber
UMT-2

o Edasl-tagasl Uhesuunallne Splraalne Slksak
Liigutused:

20-1000 °C ! A @ M

Kontrollitav: koormus, hoordejoud, poordemoment, temperatuur, niiskus

Voimalused: kuivalt / vedelikuga (maardeainega)

Tlilpilised:

.‘ Materjal 1

-
Materjal 2

‘ Mater]al 1
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Kumb on nutikam?

Kahju on

suurem/kiirem
suurema
inertsiooni
tottu
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Naidisseade 2: Look-abrasiivhe seade

reguleeritava |nertS|oon|ga (patenteerltud)

! 2 e
na
computer
- and load cell
electronics

Main
frame

Subframe
Control
Main moving

elements

Setes el
‘‘‘‘‘‘‘‘‘
...........
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1. Variant. Liughoordumine.
Reguleeritava inertsiooniga.

Materjal 2

<<=
Materjal 1

Kasutusvaldkond:

Templid

2. Variant. Abrasiivne.
Temp: -7 kuni +450°C
Ho6o6rdejou mootmisega.

Koos / lima
abrasiivita

3. Variant.
Look-abrasiivne.

Abrasllv

kummlratas kovametalllratas siisteem
é___‘\\
Katsekeha Katsekeha
Kasutusvaldkond: Kasutusvaldkond:
Konveierid, purustid, puurid,
mullaharimise asfalti I6ikemasinad,
riistad, labinduskombainid.

eriprotsessid
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Seadmed katsekehade

Ettevalmistamiseks ja
karakteriseerimiseks

Mikroskoobid, tarkvarad
piltide analulusimiseks, 2D
kontaktne ja 3-D optiline
profilomeeter
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Seadmed tugevuse (tombe, surve, painde),
kovaduse (nano, micro, macro) ja
I60gisitkuse maaramiseks.

Seadmed keemilise analliusi maaramiseks
(s.h. ka ulitapne O, N, H, C, S)
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4. Naidisprojekt:

NeTTUN: New Technologies for Tunnelling and Underground
Works (Euroopa Liidu teaduse 7. raamprogramm; FP7 2007-
2013; leping 280712).

~

Kuluvosade kasutusaja
pikendamine

-> sai valmistatud
umbes 20 erinevad
materjale
+patenditaotius
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