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Welding is a process of joining materials into one piece. Generally, welding is the preferred joining method

and most common steels are weldable. Low carbon steels have display good welding, because they can b

w0

generally welded without specialgmautions using most of available processes. Induction welding is a form of
welding that uses electromagnetic induction to heat the workpiece. Induction welding is used for long production
runs and is a highly automated process, usually used for weldingeims of pipes. Induction heating is a
proven solution for welding stainless steel, aluminum,-tanbon and higistrength steel. High frequency
induction welding is widely employed for longitudinal seam welding of small scale tubes and pipes due to its
relatively high processing speed and efficiefidy Steellinepipes produced by high frequeniaguctionwelding

can result in a lowoughness zone at the weld junction, even after a heat treatment which reaustenitises the
affected region. The possible c&@s for low toughness are explored, including microstructure, retained austenite,
inclusions and crystallographic texture. It is found that the toughness is reduced primarily by the tendency for

cleavage planes of ferrite crystals to align and hence ceeatecroscopic plane on which cleavage can

—

propagate easily with little resistance from grain boundaries. This mechanism suggests that an appropriate hea
treatment may alter the texture sufficiently to enhance the toughness of the zone cdagerned

In this work, the effect of isothermal heat treatments at different temperatures on microstructures and
mechanical properties after welding by induction of industoal carbon steel has been studied by using
scaning electron microscopy and hardness measumsirDifferent zones, like heatfected zone are identified
and their exact size and location are determined. As indication]l Klgows the macrographic evolution of
welded joint of low carbon steel after different isothermal heat treatments at 1®Q, 203 0 0 , 400 anjd
during 1 hour. It is clear that the effect of welding disappears by increasing the annealing temperature, because
after etching by Nital 2 % the traces of welding disappear by increasing the temperature of heat treatments. This

evoluion is followed by decreasing of hardness Vickers values.
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is the wusual approach in dilinealing the propertidgs
miBedor other researchers, a simpl e rnaepsisd [fwdapyt ithdg o
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treatments at 100, 300 an®5®Y0AA2 Falrgee ohbasredrnweesds avta | llocecs
mm frometimet dlas t hrough the HAZ across the weurd mejt al
hardness results are in good agreement with |literat
hardness values are measur.ed in the area of weld mpt a
240 - ——T = 100 AC |1
=T = 300N AC
215 - 500 AcC |1
>
T 190 |
165 -
140
1 2 3 4 5 6 7 8 9 10
Distance, mm
Fi®3g. Microhardness Vickers from the base met al (BM)
after welding of an industrial |l ow carbolh @860 ang f
ans0GCA
The variratpieoniies mcross the weld can be attributgqd
after wel di ng. On the other hand, ot her factors |Jcal
composition, met al | i c itreardpwesiadnug.e Hdwehveeart, tirnecartereesgitn ¢
hardness on weld joint.
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Microstructural observation of weld joint (Fig) shows grains of ferrite (dark) and high concentration of
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pearlite which is a result of the fastest cooling rates aftedimgeprocess.

Fig. 3. Microstructure abhservaelidnnigy oSEBNof naeals
CONCLUSI ON
Our investigation represents a contribution to th
temperas on microstructures and mechanical proper
carbon steel Di fferent zones are determined from
increasing of temper attaurtehe fh chnecage ntirzeaattinmoenn tsf |tehaed s
base metal and weld joint.
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LANTHANUM GALLI UM AFARNZAEREETRI QLMADRRIWI RELESS SENS
S.S.Bazalevskaya

Scientific Supervisor: O.M. Kugaenko
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I'n piezoelectric single crystal a | angatate at cly c |
t her mal stress by trainingnessandg i afil ddhmigtexc ad fr adchime Ic
of doubles and mesostructure formation is revealed.
mechani cal influences of the piezoelectric fields] cc¢
plastic defocmgsiahsin fragile
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Currently, a problem of i mprosvimfg mplhylséaral pawmar melce
Cladding tubes and spacer grids for reactors are |mac

during operation[1]. Surface modification by conce|ntr
Mat eri al particles and radiation of various typesg a
formation of magerial surface | ayers |

Pul sed i on beams (PI B) application i s one of thhe
modiati on. Pul sed ion beams can replace traditional n
include heat treatment in furnaces, qguenching in Ci
beams can reduce enesregy prcodhwsautnmipan owrf f e cntcirveeane s s, a
environmentally harmful effects of production. |
There is no information about effects of pulsed Ji ol
effectiveness of pulisedleiseami bedms napplmec stoiuagrces. Ret
structure take place under pulsed ion beam treat melnt .
too. They are the following: an i ncroerarsoesi om sesfatc
i mprovement, and a decrease in friction coefficien
Therefore, the research of a pulsed ion beam i mpajct
tfedrc, uvffig$, ¢23 B¢ 201 ART RSO
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The objteoctriewseearch the i mpact of a rpwlessad eisomfbegam
all oy.

The object of the research is Zr 1% Nb grade E11pD.
shape of 30 I 30 mm, and 5 I 10 mm in size. The s#trf
accel enatbemami composed of carbon with the foIIowinI p
pul se enerqgy iofn kn®esgehWs mfindExUQ @ ent @ e rFoiutry mofdesj whgrl
in the surface modification . The modes differ in al ni
the second mode used three impulses,foheth hmode moide
were used.

The stphiagsareurface state was exami nerday ya nsaclaynsnii sh.g

nanohardness of the modified pulsed ion beam
produc8dBMpytiCe | oad wh&8DMN.t he range from

Results and Discussion

sur flac

The reswaysdiof f Xaction analysis showed that the g|rai
t he moadiil fsieedd isloer Mhesawmatys doff f Xacti on analysis may nqgt
grains because the scatter ilns5g¥ rsemgaildner ( QShR)ns i tzlee | i zge
identified usingelectron micmr osacrorpegspovhdd et @ othlee einfh n e
of a grain,and does not includesseverely distorted|bo

Tabl e 1. shows that <crystal |l attice parameters clha
slightly decreasesaformpeaef satmptreyhalrefdorect ure dfcr
and dislocation. 1t id45not depicted in the I|Iiteratufe

Table 1.
Xray diffraction analysis
Sampl The phg Phase r el Dil r:ttersisicg CSR (nm),
OerI Zr_hexagonal 100 Oz 3.2147 341 2*10-4
g. c=5.1166
Zr+ P | Zr_hexagonal 100KS5 ((;)z 2123%% 164.41.7*10_4
The research of morphology shows thatmptlleex ttropatgmefpthi
sur face i mage. The surface of t he materi al becorl\pes
sampl esurface melts and freezes instantlyafter the|in

30.0kV x503 20pm +—— 30.0kV x503 20um ——

td

HHRC,

Fig.1. The microstructure surfamf Zr1% Nb alloy after exposure of PIB a) N =
1, b) N = 3, ¢)Zr1% Nb alloy before impact of PIB

vfies, 9231 83¢ 201 ARIRSO




Xfrerviotfriéc sthAwrec sosvrpl oIl rRem oypl 3m
clrtelrsurl3 (COINURLRO S (LU df2wEM 1 0 32

|t can be seen t hat t he sur face i s

heterogenepotiace Thel isef has been

devel oped, and it i s clearly visible

g 4000+
demonstrating concentoriC\ter*PtB_Gks and craters.
(fig. 1) . There are %)smaf'l craters, medi um

"
craters (size of 1 @& %300% aAdBeiraters with a
°
diameter up $wor 4&cenm @n

<
The target tuwhd idenmsccbgog.

Zr+PIB_4
A

Zr+PIB_3 /
processes significantlzog0 “Thi s
described in the literat G e 10pn 1590u | 80 d 25000 n
beams. An indentation method DePhay ¢ o

determine the hardness o0 Fig.235 Uhe haaacha&dnésszramiusn.alloy after
|l oad was of 5 to 3Q@Q0mN. Fro qusq{eetoppl%eglﬂnlb?ags

pul se inhorﬁofgfeeé:tteyczgng

foll ows that the increase in number of pul ses

up to 4, the sample nanohardness decreases. Then suf f a
The thickness of a modified | ayer is 1 micron. It
i nduwfifent to use the product at high | oads.

Concl usi on

The thickness of a surface | ayer is 1.5 mm when h p
pul se eneriqgy afseld..5 Dk/ffemts and crystal beamas decrjea:
The modi fied alloy has higher hardness than the Jor
pul ses is up to 4, the zirconium alloy nanohardnesp d
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The results of studies of thin calcium phosphate]j]co
sputtering of a solid target made from hydroxyapgt.i
tetrafluoroethgépreefwubohi dényAtomic force microscaopy
optical goni ometry showed that formed calcium phesp

electrical, and chemical properts.es of the initial co
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POSI TRON LI FETI ME SPECTROMETER
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Met hods odosdltecotnr oaanni hil ation (EPA) have provenj t

precision studies of el ectgwlni dangt adted eghy sitlcicdnud ematf

Currently, positron annihilation |ifeti'macamedtersd me
atom) tools for defects inspection. Posift rmeenmijdeicftest i me
(vacancies, vacancy clusters), open volume defects| \
materials, nanomate2lials and semiconductors |

The scheme of the devel oped spectrraodnettieornails c¢sfhaoswfné i
which includes a fast integral and diffetampialk udens:
converter (cThAaCninela prudllstei anal y ztedi guintial (cMCnAv)e ratnedr alnoarl
cotteng.

As a positron source the
‘Tib+(0 with the activity| of

Anode Signal START

maxi mum positron energy Jof

£ 1s £ used [ 4] . The energy spec

B CFD | |CFDD| |Delay TAC [ McA emitt'fd Lyotope is showr i
L Iz 3 source wa s ma d e by cCJgcC

Ti“‘E 3 = Obni nsk, Russian Federat]i ol

Anode Signal STOP be wused for positron 1iffe
FigPoditron | ifetime because in thhadepanygrcesd mpst

simultaneously with the |bi

thoguant um wit h,tlkbe’rV einer gmi totff e d .
The advantfhigepooiftrtdhre sour ee tirmmdblaShfoparaieson wi t h th
1 high yield of positrons (about 98%);
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1 longer working lifespan of the source, due to the greateflifalfd7.4 years);
1 higher energy of positrons allows investigation the substance at the depth 3 times deeper than the
penetratio depth of positrons froffNa;
1 Increased mechanical strength of the source due to the presence of protective titanium capsule.
The disadvantage of protecjti
1-8. v v T T T T T high contribution of the pogit
) t he matseurlieasl nraadpe 0f titaniu \%
P Positron source is Iocatedrb
.51'2, material, fcoarlmiendg ctshaendsvo ch | ge
"T%m. The main advantage of this gleol
;o.a emitted from the sour ce, dlre
f:m':j sampl e,al Whoat measur ements jin
ol corresponding to the odppeatan
- ) guantum recorded by scintil]l at
0.0 02 04 (.).6 08 10 12 14 16 st-aignals. Once the positron p
Positron energy, MeV
Fi gEn@rgy spectrum o4 it |l oses its kinetic energyl i
scattering and t hen anni hi]l at
environment, fid ramii mghy $ wof aenehgy 0,511 MeV, one off \
detector and-sbgoaime Rbeggiusanotpat iiosn roefal i zed by two sd¢in
scintil,ehtand BhAE photomultiplier tubes (PMT).
Detedors are powered by twchannel higkvoltage power supply. The pulses from the detectors are fed to
the discriminator, where the amplitude selection and timing of the front of the signal is carried out. The signal
from the anode of the detector registerihg startsignals is fed to the integral CFD, where the lower threshold
is tuned in such a way when only the area of 1,157 MeV annihilation peak is captured. The anode signals from
the detector of stepignals are transmitted to the differential CFD witto (lower and upper) thresholds.
Thresholds are adjusted to make a s e}logeantawithanergyfof pul |s e s
0,511 MeV.
180 . . . T . . T . The -gstlases from the intelgre
0L o o . ° o o o o Zr 1 are fed directly to the |st
2 160 —TI— stppl ses from the differen
o 190 ---am---- R St PR A" PRl £ through-stkcendanel ay modul e
':%_,140- . the stop inputheofmedaAQ.r ek o
gwo-— . t i me bet ween t he nucl ea (
E 120 |---- S I . o A ; 'lc:::- anni hil ati o aly®, 51 tMeV) | fe
M0 -y v v v S v v Ni the positmahernatertain
oof 1 R R R R R R R | I n order to approve the fppe
o0 L . s : . . . . calibration samples of i fon
Spectrum number and copper were prepared T
Fig. 2. Experi mental and calc
FeTi, Zr, Cu and Ni). The cal. Spectrometer was about 2R 0
out using the LDA (the | @cal corresponds t o t he me an t
tfedrc, uvffig$, ¢23 B¢ 201 ART RSO
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col |l ec@hionugr sofper one spect B&Emi I(Iwidrs téwe nsttsa)t.i sTh & gn wi
spectra for each material was eight.

Processing and decomposition of spectra was carri ¢ed
LTO9, t thie meenxtpael spectrum is decomposed into four cjo mj
corresponding to the processes of positronlanniimi | at
positron &Quyr cien stailttan(ruwn ) )c(apamdi eledp sivbthrooni um anri h
compofdlent Experi mental sPeicsrdecomposeéeanilnmd Vitihese|co
components have the <8 mah d/ al xupee roifmetnhtea | b saf nedf i ciradl ec, ud cast ie
|l ifetimes in the bulk materials for calibration sajmnpl

The average operating resolution of the spectrometjer

aboud34B3forFe,j ,ZCu,The components that wer® alentifie
In the case of titanium sampl es, the contribution o
explained by the fact that the materi al of the capsu
the lifetimethprs2B6%re the capsule and the sample Jar e
possible to divide them during spectra processing.| A
results of Ni, Cu, Fe, Zr spectra processing.

Besides lte use of nottraditional source of positrons, this spectrometer deviates from the existing ones by

the simplicity of the spectrometer circuit, which is reflected in the relative ease of setup, and low cost.
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In this article are showing the results of the experimental study and simulation todrisportation of
the accelerated to 10 keV electron beam generated by plasma electron source in the gas irvdueidione
pressure rangeThe main attention was paid to the study of effect of electron scattering on the expansion of
the beam diamter andthe deformation of thenergy spectrumTheresults are in satisfactorggreement

with experiment
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Right ndwliagrnaladg converter used for measuring currfent
i mpul se amplitude while the most complete informatigpn
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It was decided to write a program using C# language. The algorithm is simple: first they give the initial
conditions ( command, time interval between timer tick and expected response time) and then start the timer.

For each tick mentioned command sent toobelloscope. It returns the value and the time it took to complete
the operation.

Using the program was20064ndi respoinee tiomm bD2. BZHSt of 9°
of values. Further studi esevwill.l rBerdowicgeh tt hteo tmimmed ttoh ¢ans
possible to measure in real time the area under the p
reduce the measurement error in the experiments.
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Power f ul ion beams with energies ranging frdm 50| ke
pul se durations from 10 to 1000 ns ar e ulpQunae | of gtelner
mo st i mportant parameters of an ion diode from anj| in
energy is theimatihe ekxtrlhetedei ogyn beam, tTo timherteatfael
the efficiency of ion current production, it is ngce
the accelerator. Thi s peanpeerrg yf otcruasnessf ean i @ st upduyl sefd i
understanding i mportant mechanisms of the energy | pss

The experiments have been conducted using the FEMP2] pulsed ion accelerator configured to operate
in both double pulse and single pulse modee accelerator consists of the Marx generator, double transmission
line (Blumlein) and vacuum ion diode with setfagnetic insulation of electron¥he generator configured in
doublepulse mode forms two pulses of opposite polarity: the first pulse ieg#tive polarity (308600 ns, 100
150 kV), and this is followed by a second pulse of positive polarity (150 ns3@®5&V). The schematic of the
TEMP-4M accelerator is shown in Fig. 1.

A coaxial double transmission line (3) with deionised water dieleatrita characteristic output impedance
of 5 Y is used as generator of nanosecond pul ses. Th
gap (1) at the Marx generator end, and the preliminary gap (4) at the diode. The vacuum strip dicgl@ (7) ha
potential electrode and a grounded electrode, with the potential electrode being connected via the preliminary|
spark gap to the inner conductor of the Blumlein. The grounded electrode of the diode is connected to the body
of the diode chamber at onedenPlasma on the surface of the potential electrode is formed though the
phenomenon of explosive electron emission when a high voltage negative pulse is applied.

I nformation on the diagnostic equi pmenel suesw8hde rien [t|lh e

The transfer of energy in the accelerator was anfaly
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calcul ated byriodtuedgr aotfi ntghet hceur r ent squared and

experiments equal 5.2 Y. We calculated two valu

(positive) voltage pul se; -pwnld@dwme rtgoy

Bl umlein and the diode). The re&sults of the calcul
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Fig 1. The schednatdcocc edlfe ftgairlTIEAMEP sdp airokhmgapsarci 2i v
di vi didt ssml 8 neRolgionwes;Ki ¢ cwtoent, i al el&diopdéeée chith mdgé@d e ;
ivacuumlduwhap;x gendcavbog, ng inductor used2-tdrarging
inductor used for double pulse mode only.

Qv I Resistive load 50% |e Quiocer diode .870/ ]

)
1000 ° . 1100
1 5 o | 0% . /../.80%
1 ol® o2
800 /;/2' 1000 " - .' /
= ./2

600/ 3 - .44% 900 °
400 --//../

| s 800

1000 1100 1200 1300 Q. J
800 1000 1200 1400 Qmum7 J

Fig. 2. Energy delivered the load without charc Fi g. r3y Bmeansferred fro
inductor, main pulse and aftqulses (1); withou pul se egmud (s&fst emai M2 pul
charging inductor, main pulse onl); with charging
indudor, main pulse only3).

The study showsM tahcacte ItereatToEMPvor ks more efficient
The calculations show that the energy delivered to
enesgpred in the Blumlein, when operating with the
L2 the energy delivered to the Il oad increases by
Blumlein (see Fig. Pn. oThde heezxswletrgyoftraak€el ateif f i
(without charging inductance L2) are shown in Figu
withmaghdétic 4 Fs$gl atdi srhofws t he efragegr eocal ey iomns Wdlig
presented as the dependence of the total energy off

tJedRrRC, v fied, 623 B3¢ 201

ARTRS O

st
t

e s

iorhip & cheen cea | mi spiod ts

ot




Xfrerovotdrvoc stiuhrcet svovrrl ol rrsm oyl 3m

¢lrtalrsurl3 (P INRILROf (1 U o] 2wHM 1 ¢ 85
from the Blumline. The energy supplied to the diodj v
the ediwid h the voltage at the diode, and integrating
the output energy was <calculated by integrating the

infrared camera dat a.

200 - Qion beam’ J

o _20%
/
[ ]
150 .
1 [
100
9%
2
L
B 5.4%
50 = 3 /‘.r (]
| 4 0.7%
0
200 400 600 800 Quioger I

Fig. 4. The dependence of energy of extracted beam on the energy supplied to the diode, for various diodes
spiral diode (1); strip focusing diode(2); strip planar diode(3); calculated efficiency without magnetic
insulation using ChileLangmuir law for & ions (4).

By compari son, t hnea gsnpeitriacla | g eyo Slientsrent easteelldfy dd edel gpeld &
effici2ethx% of
This study has shown that when the diode is subgpti
Blmi ein to the | oad during the second voltage pul s¢g a
|l oaded with a diode. This can °R0 aHpl aipmedelmy ime tlhe-
used for testiwigt,h whhe hi mmedcanfce emsat ching of Bl umlin
of energy during the Omatiinmi(zpaotsiian voef) tvhod tdaegsei grul (scefjar
of the accel erB@%Wrofal d mavwsg yf otru relBirlbsif rerr @ dt i @ eplol &de s()i, h c |
which indicates that the energy |l oss in Blumlein @&and
beam product i-4doM aicnc etlheer aiitEoMRl | By dehe di ode efficiencly.
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shown t hat t hveoclrteangde iatnide € r@fastehe pressurd orkehdeuce t he
di scharge ignition.
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POLARIZING RADIATION FROM TARGETS WITH A FINITE SIZES
D.B. Kalitvintsev
Scientific Supervisor: A.S. Konkov
Tomsk Polytechnic University, Russia, Tomsk, Lenin str., 30, 634050
E-mail: Solieri@ Sibmail.com

In the present report models of generation of the diffractiandl Cherenkov radiation under a overflight
of a charged particle around a rectangular shield and a triangular prism with arbitrary conductivity are
submitted. In a process of researching défdrtypes of relations of geometric and macroscopic features of
target and of the polarizing radiation were identifiecsuch as dependents of intensity of radiation from
depth of the shield, from value of dielectric permeability, from the value of typpeameter (the shortest
distance of edge of a target to trajectory of a particle), etc. The method of polarizing current was used to

make a mathematical model of the prosecc of generation of the polarizing radiation.
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THREEFOLD DIAGRAMS ON THE BASIS OF ALYUMINID OF THE TITAN. DIMENSIONAL
AND TEMPERATURE FACTORS
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Ont he basis of ordering oAl-Mé agMeaemmg, oCGr,a MnondFet,i (
established that there is a reduction of tWbdisizes
among t he all eCir Mg+ FelCemle rCtus t\6 growt h of number
connections in an isothermal triangl e. It is revea

cubic or geksagonalny singoniya.
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TRANSI TI ON RADI ATI ON OF VORTEX ELECTRONS
A. S. Konkov
Scientific Supervisor: Prof., Dr. A.P
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Several experimental groups have recently obtained the so called vortex electrons (electrons with orbital
angul ar moment um h @&dibs ofe BOO ke®. ITBeyiromagmétit ratio of such electrons

becomes proportional to the OAM value. Which leads to the corresponding of the electron magnetic moment.

[

I n this paper we investigate the tr anntsd tsiyosnt erma duisaithi go !

theory of classical electrodynamics. The circular polarization of optical transition radiation amounts up to ~
70 %, which allows using this effect for the independent measurement of the electron orbital momentum

value.
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The influence of a combination of rolling and reversible hydrogenation on theussiand phase transformations in
Fe-18Cr-10Nk1Ti (in wt. %) austenitic stainless steel was studied. Electrolytic hydrogen saturation and subsequent
rolling increases the amount bfphase in steel under investigation. Analysis of the phase compositiue samples
showed that the hydrogen alloying also contributes to the appearancengdirtensite in the structure of steel.

Microhardness increases slightly with increasing hydrogenation time and current density.
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dscharge circuit and plasma channel. The dynamics o0
exploding conductor both in water and in a polye
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Die wichtigsten Eigenschaften der galvanischener z ¢ dee f ¢r die Leiter der
verwendet werden, sind der stabil niedrige elektrische Kontaktwiderstandeundldio he Ver schl ei Cf

Betrieb werden die Verbinder die vielfachen Zyklen der Verbindregnung erproben, was zur Verschlechterung
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Widerstands der galvanischenMitl b e r mmg guée der Abnutzung zu untersuchen.

Die galvanische AuNj b e r avyrder mittels des Elektrolytverfahren im Regime des Gleichstronss (
5d3S Mzd auf die nichtleitende Polykorsubstrat abgeschieden. Zwecks der Versorgung der elekteolytisch
Abscheidung def b e r avdrdeeder feine Titanfilm von der Dicke 50 nm vorher auf das Substrat nach dem
Verfahren der MagnetreA e r st 2 ubung auf gebr aSchicht.von Der Dioke Iyaumkech enit d i e] Ni
dem Elektrolytverfahren abgeschieden. Endliadirden die AuNii b e r 1A0-9%€AT%, Nil AT%) von der
Dicke 3 mkm aufgebracht. Bei der Abscheidung dleb e r zh¢agtet e di e El ektrol ytl [ st
Zusammensetzung: 8 g/l KAU(CNXLO0O g/ldq 07, 40 g/ls [ 1und 1 g/l NiSQ-7H,0.

Die VerschleiCpr¢gfungen wurd&di miat hHidlefme S8d e enBe &€ & I m g
bei der Belastung 1,88 unt er den Bedingungen der trockenen Rei pun
Kugeln vom Durchmesser 3mmausdem Stalml 5 ver wendet . Di e Dauer der Pr ¢fu
der Gl eitgeschwindigkeit 0,5 m/s. Di e I ntensit?2t ] es
Reibungsspur durch den optischen Aufnahmenndt Hilfe des optischen Mikroskops MBS gewonnen werden,
abgesch?&atzt. Die Profile |deer RgegdamgmispuHiehf eedegadldbal
gewonnen. Die Morphol ogi € bdeerrz ;Qlaeunduhrédtechddemd eVe gad Wlaej G
mit Hilfe des AtomKraft-Mikroskops RAFM5 untersucht

Den elektrischen Widerstand der Proben wurde mittels der Vierelektrodenmethode gemessen. Auf den

R, Om 1, MKM
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AbR. Die Ver2nderungen de

e/!rulgi._beraygedem Gebiet d

@ges& 'FBBFeite der Rei bungsspur] (I
Verschl ei Cpr ¢f ung

Abb. 1-Bi ARKMr der Ob-tbelt Zzaou
di e Polykorsu#Zsi sahemiunt

i b er abanglegten die polierte Platte mit den vier Elektroden vom Durcdends01 mm auf. Auf die
Elektroden wurde die stabilisierte Stromversorgung gegeben. Von den potentiellen Kontakten wurde das
Potential, das der gegebenen Probe entspricht, gemessen. Der elektrische Widerstand wurde nach der Breite der
Probe und der Entfaung zwischen den potentiellen Kontakten gerechnet.
MitteAtsoKkdtealfitkr oskopvaur (dAFM)s festgestell4pbedagge dmpt

dem gl eichartigen Relief mit der mittleren Korngr©°[e
Die tribo |l ogi sche Pr¢fungen haben gezeigt, dass auf dei
Ausgangsunebenheit dierer Qi gref | Fedleeidernt A MNid, der fem

elektrischen Widerstands nicht geschieht (Abb. 2, Stadiumel)i B dem | bergang zum Stadqiu
Verschlei Ces beginnt die Gr°Ce des elektrischen Wider :
infolge der intensiven Wechsel wirkung des inkosivg er Kor p

Ansammlung der Defekte und die Bildung der tiefen Furchen im Aublier zug st at t . Di e Oberfl

tfudrRc, ulfies, 023 (/36 201 ART RSO



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































