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Method

« The magnetic field transforms the ferroabrasive powder into a kind of an
"elastic brush" and polishes the surface

« Pulsing magnetic field improves the structure of the preface layer of
the material
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Application

Formation of surface nanorelief

Polishing surfaces before coating

Cleansing surfaces before welding

Polishing surfaces to increase resistance to corrosion, wear and
mechanical destruction

« Surface modification under physical-chemical processes
(diffusion, adhesion, etc.)
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Experimental model for polishing plate surfaces

Tool drive Pole and shaft bearing
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Tool

Gap with Ironmond-  Wafer drive
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Polishing of electronics: Si-wafers

Mag: 499X

VGGCO Mode: PSI Surface Data

Surface Statistics:
Ra: 072 nm

Rq: 0.89nm

Rz 677 nm

Rt: 10.39nm

Ra=0.72 nm

Set-up Parameters:
Size: 736 X 480

TTV = 2.9 pym e

Processed Options:
Terms Removed

Tit

Filtermg

None

0 10 20 30 40 S0 60 70 8O 90 100 110 124

Title: SiNo.1
Note: 2nd measurement
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Polishing laser crystals (CaF, and other)

VGCCO Contour Plot

Measurement Parameters
File: CaF2-Rand
Wavelength €05.40 nm
Wedge 050
XfYSize 736 X 480
Pixel size 168.48 nm
Date 0471072003
Time 08:39:40
Ra = 1.537 nm Averages '
Analysis Results
Ra 1.537 nm
Rms 2.126 nm
20 Pt. PV 41.879 nm
2 Pt. PV 60.19 nm
Analysis Parameters
Terms Tt
Masks:
Filtering None
Data Restore No
Valid Points 253280 0 10 20 30 40 S0 80 70 80 90 100 110 124

Title: CaF2-Rand
Note: Nr.3
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Superfine polishing

3905 A09
Valid layout Experimental
sample

Al4 A17
Experimental Industrial
model

sample
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Laser induced damage threshold

@ LIDARIS =
- LISl ==re o= o L B s
COMPARISON OF LIDT WALUES
| I— —om-1 L DT lse—™
=
|
=
Sz
=
i
e
= =
B 1=
=
=
=
—
= o
=
=
s ]
=l narmes
Figure 1 : Comparison of SO 176 measurertvencs.
Table 1: S4O77 75 daoe spreadshwwaet
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Features of superfine polishing

Application: surfaces of high-precision details of optics, lasers,
micro- and nanoelectronics, etc.

Benefits:

« Very high quality
 Roughness, Ra:
before: 8 — 10 nm
after: 0.2 -0.8 nm

« minimum defects in the structure of the surface layer

« Performance is 4-10 times higher than that of other technologies
« Costis 3 - 5 times lower than cost of other technologies

« Environmental friendliness
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Optical glass polishing

Interferograms of optical glass before and after MAM

Before MAM: PV =158 nm After MAM: PV =30 nm
Ra =20 nm Ra=1.4nm

¢® POLIM AT



Magnetic-Abrasive Polishing of plain, spherical and

aspherical surfaces

Model A17

Before MAM After MAM

Sa 0.27 nm Sa 0.14 nm

Sq 0.369 nm Sq 0.189 nm

Sp 4.58 nm Sp 1.13 nm

Sv 3.66 nm Sv 0.735 nm
¢ POLINVM AT ISO 25178

Technical characteristics

Piece diameter 10 - 200 mm
Ra of the polished 0.2-0,8 nm
surface

Polishing time 2 - 15 min
Power consumption 1.5 kW

Size LxWxH 900 x 500 x 500 mm

Weight 80 kg



MAM potential

Model A17 Analogs

Before MAM After MAM MRF (Q22-XE) Q-Flex 100
Sa 0.27 nm Sa 0.14 nm

Sq 0.369 nm Sq 0.189 nm

Sp 4.58 nm Sp 1.13 nm

Sv 3.66 nm Sv 0.735 nm

Sz 8.24 nm Sz 1.87 nm

ISO 25178

¢® POLIM AT



Model Al/

Al17 in the autonomous
clean zone
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Polishing ceramics: plates for cutters and mills

Before MAM After MAM
r=7.86 um r=45.24 ym
- Pt - . oL,
/ ' P l
Pt . |
KR
Q ®
r=7 86um r = 45.24pm
8=90.01° il p=9022°

Vandurit GmbH, Germany
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Materials

Diamond
Borazon
SiC

Al,O4

Si

Microhardness, GPa

100
88
33
20
12

Freiflache

Spanflache




MAP of artificial heart valve

Valve surface nanorelief:

nm
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Length = 346 ym Pt=120nm Scale = 200 nm
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Length = 346 ym Pt=56.6nm Scale = 100nm

Sash material
(locking

elements):

pyrolytic
carbon (sitall)
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40
K 50 100' 150‘ 200 ' 250 300 um' 0 50 100 150 200 250 300 pm ¥
Before MAM After MAM
Ra 6.13nm Ra 3.91 nm
Rz 49.02 nm Rz 24.39 nm
Sqg 24.11nm Sq 9.41 nm




MAM equipment (polishing and cleansing)
produced during between 1975 - 1995

Cleansing edges
before welding

Cleénsing plates
and bands

Polishing spheres ,
Polishing and Cleansing wire
cleansing pipes
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Magnetic abrasive polishing of fuel rods
of nuclear reactors

Heat-releasing
element (fuel rod)

Fuel cell assembly

Conventional technologies
(chemical etching, grinding
and mechanical polishing)
do not provide the required
surface quality of pipes

T15 for polishing

Nuclear reactor scheme of pipes fuel rods



Automated model T19 for polishing of pipes fuel rod
(under construction)
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MAP of the inner surfaces of the waveguides

Waveguide material:
alloys Cu, Al and Si, steel, etc.

Before MAP After MAP

Ra = 0.8 um Ra = 0.076 um
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MAP flat punch surface

Before MAP After MAP

Roughness Ra, um

Measurement | Before MAP After MAP
20 passes 30 passes
1 2.897 0.328 0.024
2 2.761 0.413 0.021
3 2.555 0.382 0.029
4 2.671 0.384 0.040
5 2.437 0.685 0.040
6 2.634 0.623 0.034
PN | / 2.666 0.449 0.026
Tloox 100x 8 2.664 0.325 0.038
T oot 900t : 2.660 0.379 0.098
o POLIMAT 10 2.788 0.510 0.052




Examples of details for MAM

0 10 20 30 40 SO 60 70 80 90 100 110 124

0 10 20 3 40 S0 60 70 80 90 100 110 124

Optics Laser ceramics Si-wafers for electronics

AN

Ra=0,149nm=1,4A Ra =1.537 nm Ra=0.72 nm
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Examples of details for MAM

m———  Tools:
S — cutters, punch, drills

| | i/ Pipes:
| external and internal
surfaces

4

e , . . Envelopes of fuel rods
S ... .W | 1’1’[" :’ “w“  of nuclear reactors
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Examples of details for MAM

» Cleansing of surfaces of details

for aviation, space, ship and
other industries

Cleansing edges
before welding

Polishing

aviaturbine blades Removing burrs and edges rounding
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Instruments for quality conftrol
of bearing components after heat freatment

pHEoOD KOHTDOAR KOYECTEQ TepaoobpaGone HKP30
[AAR DPOAMKOS MOALLIMIHMKOE OT 2 2aam A0 @ 30mama)

MNpmBop xoHTpOAR KOWe CTES TepracoGpaGoTria HELLI3O*
(ans LIQDHMEOS MOALLIMIHMESE OT (O] 5Sam Ao (8 30Mmaa)

NpmGop KOHTDOAS CCTOTOUYHOTD aycTeHTa ¥EAZSD
[aAR KOASLL MOALLIMNMHMKOE A0 B 250mana)

NoHME0oD KOHTR-OAS KOUSCTEA TEDMOoBDaGoT M HETOK250
(AAR KOASLL MOALLMOHMKOE A0 (B Z250mnm)

DHE0D KOHTDOAR KAYECTEA TepmooSoaborke HELLITS®
LAAS LLIQDMKOE MOALLIMAHMKOS OT 2 2aam Ao (B 15mmmn)

MpuBop KOHTPOAS KaYScTEa TeproobpaGorkk HKETSD
[&AR KOASU MOALLIMNHMKOE OT G POMMM A0 @ 1 B0nma]

[AAT KOASLL MOALLIMAHMESE AC 2 P0wan]

NprSopb MEIoSPpaHeHsl 583 IASKTDOHHbX SACKOE YNIDOQBASHMA
*MpHSopbl M3oEBpaxe bl 6e3 yCTPORCTE QETOMOTHYE CKO M MOLLITYYHO M MOACHM LLKIDMKOS
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Publications: More than 170 scientific publications
More than 70 patents

Partners:  China Russia Germany
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