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Abstract

Process of magnetlc-electnc grmdmg (MEG) of the gas-
thermal sprayed - coatings was considered. The special
installation for' MEG" was created Influence of electro
physical parameters of MEG ona roughness of surface and
productivity of process was established.
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Abstrakt

Prispevok je venovany procesu magnetické-elektrického
brasenia plynotermickych povlakov. Bolo vyvinuté experi-
mentalne zariadenie MEB. Je ‘vySetrovany vplyv elektro-
fyzikilnych parametrov MEB na kvalitu obrobenych po—
vrchov a kapacitu procesu. ~ -

KrPidové slova: magnetrcky elektricky, brisenie, spev—

neny povrch

1 Indroduction
The process of the gas-thermal spraying of covers on

working surfaces of details of machines allows to create,’
depending on materials and technology of bonding, stratums:

with certain properties.
As a result, resistance is much higher stablhty agamst
corrosion, erosion, cavitations and other service properties

of details - of  machines is' increased, but the -specific:

properties of covers include fragility of a'marked stratum,
insufficient strength of its tripping with metal of work piece,
high hardness. These features complicate the process that
follows.[1,2]

The process of magnetic-electric gnndlng (MEG) of
hardened surfaces has been investigated. The material of the
cover was SORMAIT GNI1 and gas-thermal sprayed coating
SR-4.

The magnetrc electrrc grinding is a: method of combmed

processing of conductive materials which combine abrasive’

micro cutting - processes with - electro -erosive effect of a
technological current and magnetic field [3]. The physical
essence of MEG consists: ‘mechanical  contact "of the
abrasive conductive tool to a surface of a details, closuring
of electrodes (tool-details) by products of grinding on local
spots of contact, fusing. a small contact. connectives by a
heat of electro currents and formation of the categories with
the consequent electro erosive phenomena happening under
the operation of an external magnetic field .[4,5]. The
combination of these processes determines the specification
of MAG in formation of surfaces micro geometry

2 Materlals, Equlpment and Methods
of Researcher

For MAG of hardened surfaces of details the" special
installation was created on the basis of the milling machine
tool, model - NGF-100. Processmg of surfaces is exemplar
made ‘ : :

in the correspondence with the circuit represented on Fig.1.
A conductive abrasive wheel 7:through sliding contact 6
and- treated sample are connected accordingly to negatlve,
and positive poles of the rectifier 3. The-magnetic field is
formed with inductive spools- 5 and magnetlc conductor 8.

The regulation of a force of a current in a circuit and
magnetic induction. was made by LATR’s .1 .and 9.The,
following research parameters of the process were accepted:
rough . of the surface Ra (Y1), um after;processing and
picking up of a material Q (Y2), mm>min™ of cover. The
following factors were variables: technological current I, A,

magmtude of a magnetlc induction B, T, cuttlng speed v,
m.s”, depth of grinding a,, mm, feed f, mm.s™

Fig, 1 The schematic diagram of magnetic-electric grinding
Obr. 1 Zdsadnad schema magneticko-elektrického brusenia
The data of the experience are represented in Table 1.
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For the vdescr’ipt‘ion of,required,depehdence of MEG the
various complexes were used. '
The complex of the order is a equal ,
K—’B“p(VJ,, Lwm

where « - any number.
The complex of the order 0 and mrnus lis the followmg

KO— IBa ;KI = Iﬁap R § ‘ L (2)

- v, : :
The models were constructed due to the order complexes:
Y‘—Tdo+a1Ko+a2K.1+-r'-’*‘ai.zKi-l_," o v | 3)

The account of factors of the regression equations of a
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response function and their statistical analys1s was made "
with Microsoft ECXEL on the PC."

Influence of technology factors of MEG on product1v1ty‘
Q of the process and also the’ optnmzatlon of the mode were
made of an obtained mathematical model:

Y=Qc=360+95LB-23f/1.B+11,51B/f.v.a,>~
31,3a,.f+51%, Y2, f )
The dependence «product1v1ty - technologlcal current -
magnetic inductiony, is represented in a Fig. 2. '

According to the schedule, we can observe , that. the

main influence on productivity renders-the electro physical:

parameters. At constant magnetic induction 0,2 Tesla with
magnification of a technOlogical current from 10 up to 40. -

- The product1v1ty rises owing to realization of large
potencies in inter-electrode gap. The linear dependence of
product1v1ty ona technologlcal current is usually observed.

3000
BT
M

e

2000

NZ4

1000

,5904

4V2 0958

0.5 \k y A\ N
Tn 04 J 7 . \>
03 AN ,
‘\\o'z\l'“\?‘\ ;
: 04N “'\
0 10 . 20 30 40 50A

Ve = 125 ms™; a,=0,3mm; f=13,3 mm.s™!
Fig. 2. Dependence of productivity of MEG of strengthened
surfaces, from a force of a current and magnetic induction
Obr. 2. Zavislost kapacity AEB povrchov povlakovanych
sormitom GNI na prud a magnetzcku zndukczu '

The acceleration of the eJectlon of erosion products
micro melt and shavmg by a . directed ' magnetic - field
happens to increase of a magnetic induction from 0,05.up to
0,4 -Tl at.a constant technological - current.in a zone of
grinding. In this case significant part of energy is spent on
fusing of micro ledges of a ‘surface of a details, instead of
fusing of a shaving and erosion products that "increases

productivity of grinding. The space diagram of associations

«productivity - technological current - magnetic induction»
has a maxima of productivity Q = 1500 mm’.min"". The rou-
ghness of the treated surfaces of covers Ra='1,1"... 0,35 ym.’

Diminishing the submission  f the influence of a
technological current by a treated surface is increased, that
results to the productivity of magnification. The depth of
cutting a, should be within the limits of 0, 05 .. 0,2 mm not
to delete a hardened stratum. - :

=125ms", B=011.. 051Tlap - 0,3 mm,
- f= 13,3 mm.s™

- The mathematical model of a grain from technologrcal
modes MEG is the following:

Yy=Ra=0,474+0206°BV-
0,3071B/vH+0,16P/v..f+0,066B.£%/a,>°  (5)
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Fig. 3 Dependence of the roughness of gas-thermal
spraying surfaces, from electro physical and kinematics
parameters

Obr. 3 Zavislost drsnosti povrchov poviakovanych
sormitom GNI na elektrofyzikdine a kinematické parametre

In a Fig. 3 the dependence of the roughness on electro
physical and kinematics parameters is represented.
At large velocities MEG the operation of a technological
current force decreases in connection with a diminution of
maximum and average thickness of a shear, cutting with a
grinding grain. The failure of a spot of contact of directed
interaction of a magnetic induction and peripheral velocity
happens too. The average power of a technological current
in a zone of contact interaction becomes less. ~Only part of
shavings, elevated above the main metal, and heights are

* fused. At small velocities (8 =3-5m.s™) the current has

time to:desroy-a shaving, and the magnetic field tries to

smooth fused ledges of micro irregularities. In this case the

roughness is reduced in comparison with usual grinding.
The analysis of outcomes of experiment shows, that with

.magnification of a velocity of grinding and magnetic induc-

tion the roughness is increased, but from a defined value.

On-the diagram of a fig. 3 the turning point of a grain Ra =

0,3 microns for a magnetlc induction 0,15 T1 is obv1ously

visible.

The interaction of a technological current and magnetlc

field is presented in the following way: with magnlﬁcatlon

of current force up to 21 and the dependence.of a grain on

the magnetic induction and velocity of grinding is changed..
Influencing on the category of a grinding zone, the magnetic

field in this range increases current fuses-ability and locates -
it in narrow area. As a result all micro irregularities fuse and

the melt under an operation of the external magnetic field

spreads on a surface of a details reducmg the roughness '

4 Conclusion

1. The technological modes MEG (current force, magnetlc
induction, peripheral velocity, thickness:of a stratum,
magnitude of submission) and thelr 1nteract10n durmg the
grinding process.

2. MEG increases productivity of processing in comparison
with processing by traditional grinding by abrasive wheels.
3. According to experimental data the equations of a regre-
ssions establishing dependence of productivity and a grain
of a surface from the main parameters of MEG are obtained.
4. The influence of electro physical parameters to produ-

* ctivity of process MEG with following modes of processing

is established: 1 = 20...38 A, B=0,2 ... 035 T, v, = 12,5
ms’., 2,=0,05... 0,3 mm; =133 ... 15,5mm.s". The .
influence of electrophysical parameters to the roughness of



a surface with following modes of processing lS established:

1=10.215 A, B=0.2.; 03Tvc
© 02mm; f=13,3...15,5 mm.s™.

125ms ;a,=0,05.]

5. The technology MEG is one of the perspectlve methods ;
of grinding of gas-thermal spraying covers and hardened o

surfaces.
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- tivnosti vyskumnej alebo reahzacnej prace

- - Centrum excelentnosti - pre’ laserové - spracovame mate-
~ ridlov vo VarSave v ramci projektu Lapromat ‘

" - Virtudlne - laboratérium pre vyrobne technologle (VRL
KCIP), . centrom Je Caise des Depbts et Consignations

_ v Parizi, 23 organizécii z 14 krajin, 10 mil euro

* - Inovativna vyroba strojov a syste'mov (1 Promis) centrom
je univerzita Wales, Cardif, 26 orgamzacu z 14 krajin, 7,5
mil euro

- Mnoho materialova mikro vyroba: Technologie a apll-kac1e‘
(4M), centrom je opit univerzita Wales, 27 orga-nlzacu

-z 15 krajin, 7,5 mil euro,

" - Siet’ excelentnosti: prekonanie - fragmentame europskeho

vyskumu . v oblasti .. mnohofunkénych . tenkych filmov

(EXCEL). Centrum Arcelor.Laboratories, Belgicko, 12,4

mil eur, 13 ucastnikov zo 7 krajin,

v - Vedomostnd baza. mnohokomponentnych materidlov pre

trvali a bezpetni prevadzku (KMN-NOE), Centrom je
Ustav pre zékladny technologicky vyskum, Polsko, 36
\i¢astnikov z 14 - krajin - dva tstavy z SR ( Ustav matrialo-

vého vyskumu Kosice a Ustarch SAV Bratlslava), 8,1 mil

€uro.

Integrované projekty st 'vel’ké a ambiciézne projekty,
ktoré by mali vyznamme posunut’ sucasny stav poznania
v EU. Mnohé z nich sa zaoberaji aj problematikou- vyrob--
nych systémov ale aj napr. tvarnenia a obrabania. Napr.:

- Integrovany vyrobny systém pre masovi vyrobu minia-
tarnych . vyrobkov (MASMICRO), Univerzita: STRATH-
CLYDE, UK, 32 tcastnikov z 12 krajin, 21,5 mil euro,

- Nové materialy pre extrémne prostredie (EXREMAT IP),

Marx-Planck-Institute Nemecko, 38 ticastnikov (zo SR,

UMMS SAV), z'12 kraJm 30 mil euro,

- Optlmahzacm ‘povrchov pre trlbologxu Fundation Tekni-
ker, Spanielsko, 30 t&astnikov z 12 krajin, 19,mil euro

- Pokrokova multifunkéna korézna ochrana pomocou nano-
technolégie, Institut fur Neue Materialen, Nemecko 30
ucastnikov z 13 krajin, 13,4 mil euro -

- Nové genericia vyrobnych systémov, Fundacmn F atromk
Spanxelsko 26 ticastnikov z 8 krajin, 22 mil. euro

(o

3Vyrobne technolog1ev7 ramcovom
_ programe

~ Jedna z priorit bude obsahovat aJ problematlku matena—
lov, novych vyrob a 1ntegra01e technoldgii z hlladiska prie-
‘myselnych aplikacii.

Jej obsahom bude
- mskavame novych vedomosti N vysoko vykonnych mate-
' rlaloch pre nové- vyrobky apostupy, matenaly zaloZené
na vedomostlach a vlastnost am1 ,,na mieru prlsposobene“

. ich pouzmu

- vy§sia spolahlivost” pr1 navrhu a s1mulacn \

- vytvorenie podm1enok a kapacxt pre vyroby zalozene na

* vedomostiach -

- rozv01 vyrobnych kapac1t pre pnsposobltelnu, cielovo
prepo_]enu vyrobu zaloZenu na vedomostiach, ,

- rozvoj- novych technologickych koncepcu vyuzwanla
konvergencie technoldgii,

- integracia-novych vedomosti a technoldgii v nano oblastl
-a v oblasti" novych :“materidlov’ a vyroby - vo vybranych
sektoroch av med21 sektorovych aphkacxach h

3 Zaver

Réamcové programy EU pre vyskum a techmcky rozvm
predstavuju redlnu moZnost’ financovania projektov zame-
ranych -na problematlku -novych vyrobnych technolégii.
Nové &lenské aj asociované krajiny EU majii moznost’ za-
pojit’ sa do spoloénych medzinarodnych konzorcii a prispie-
vat' k tvorbe novych poznatkov, vyrobkov a technolo-
gickych procesov. Aj v oblasti novych technologu mobZu
prispievat’ k vytvaraniu spolocneho eurépskeho. vyskum-
ného priestoru... 7. Ramcovy program, ktory. bude zahajeny
v roku 2007 dava moZnost’ vyuZit - konferenciu Nové smery
VO vyrobnych technologlach na, vytvéranie medzmarodnych
txmov a pripravy spoloénych projektov.
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