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Oblikovanje in izdelava polirne naprave ter polirni postopek z
uporabo materiala Al 7075 T6

The Design and Manufacture of Burnishing Equipment and the Burnishing Process
with Al 7075 T6 Material

Hiidayim Basak
(Gazi University, Turkey)

Polirni postopek je koncna obdelava, ki jo lahko opisemo tudi kot postopek brez odrezkov. V pricujocem
prispevku predstavimo polirno napravo, ki smo jo oblikovali in izdelali tako, da z njo lahko poliramo
prizmaticne elemente. Polirno napravo smo uporabili za poliranje prizmaticno oblikovanih vzorcev Al
7075 T6, pri cemer smo upostevali razlicne polirne parametre. Na koncu smo polirane povrsine opisali in
razvrstili glede na njihovo hrapavost in trdoto.
© 2007 Strojniski vestnik. Vse pravice pridrzane.
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The burnishing process is a final process that can also be described as a chipless process. In this
paper, burnishing equipment that is designed and manufactured for the burnishing of prismatic parts is
introduced. This burnishing equipment was then used to burnish prismatically manufactured Al 7075 T6
samples using different burnishing parameters. The burnished surfaces were characterized in terms of

roughness and hardness.
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0 UVOD

Poliranje je zelo natanc¢na tehnika, ki se
uporablja pri strojni obdelavi delovnih povrsin.
Polirno tehniko uporabljamo ze dolgo, saj z njo
izboljsamo mehanske lastnosti in kakovost povrsine;
poleg tega pa je zelo ucinkovita tudi v serijski
proizvodnji. Poliranje poveca tako kakovost
povrsine kakor tudi mehansko trdnost. Zaradi
nastetih razlogov je v ve€ini primerov poliranje bolj
primerno od brusenja [1].

Ce v konéno obdelavo vklju¢imo polirni
postopek, ta ponuja Stevilne prednosti, na primer,
povecanje trdote, vecjo trajno nihajno trdnost in
vecjo odpornost proti obrabi. Kadar za poliranje
uporabimo veliko silo, poliranje omogo¢i veliko
odpornost proti poSkodbam materiala. Razpoke
zaradi utrujenosti se v materialu Sirijo od podrocij,
na katerih se kopicijo dislokacije, ter tock, na katerih
se je povrSina poskodovala. Zato so, z vidika Sirjenja
razpok, znacilnosti povrSine materiala zelo
pomembne. PoSkodbe povrsine oziroma razpoke

0 INTRODUCTION

Burnishing is a precise processing technique
that is used in the machining of functional surfaces.
The burnishing technique has been used for along
time because it can improve mechanical properties,
surface quality and is very efficient in serial
production. Burnishing increasesthe surface quality
aswell asthe mechanical strength. For these reasons,
the burnishing process is preferable to grinding for
most applications [1].

When the burnishing process is used as a
final treatment, there are a number of advantages,
such as a hardness increase, higher fatigue strength
and greater wear resistance. When burnishing is
carried out with agreat deal of force, the resistance
to material defects also increases. Fatigue cracksin
materialsare propagated from regions of dislocation
accumulation and defect points on the surfaces. For
this reason, surface characteristics are very
important from the crack-propagation point of view.
These surface defects or surface cracks can be
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lahko odpravimo prav s poliranjem. Ker poliranje
zmanjSa hrapavost povrsine, s tem zmanjSa tudi
moznost nastanka razpok [2].

Povrsine strojnih delov, ki jih izdelamo s
struznico ali frezalnim strojem, lahko obdelamo
le do dolocene kakovostne stopnje. Za doseganje
vecje kakovosti pa moramo izdelke brusiti ali
polirati. [zvedene in objavljene so bile ze Stevilne
Studije poliranja s struznico ([2] in [3]), nismo pa
Se zasledili porocila o poliranju prizmati¢nih
obdelovanceyv.

Poliranje lahko spremeni znacilnosti
povrsine materiala. Vemo, da ta postopek zmanjsa
hrapavost povrsine ([4] do [6]) ter poveca njeno
trdoto in odpornost proti obrabi ([7] do [11]).
Poliranje lahko poveca tudi odpornost proti
utrujenosti povrsine ([12] do [14]). Obstajajo tudi
porocila o tem, da polirni parametri mo¢no vplivajo
na hrapavost in trdoto povrsine [15].

V prispevku smo med poliranjem materiala
Al 7075 T6 spreminjali obdelovalne parametre — na
primer Stevilo vrtljajev, hitrost poliranja in Stevilo
prehodov polirne naprave — in material opisali glede
na posledi¢no hrapavost in trdoto povrsine. Doloc¢ili
smo vplive stevila vrtljajev, hitrosti poliranja in
Stevila prehodov naprave na hrapavost in trdoto
povrsine.

1 OBLIKOVANIE IN IZDELAVA POLIRNE
NAPRAVE

Polirno napravo smo oblikovali tako, da jo
lahko uporabljamo za poliranje prizmaticnih
obdelovancev (sl. 1). Na zacetku oblikovalnega
postopka smo se odlo¢ili, da bomo uporabljali
napravo ne le v navpi¢no delujoci osrednji frezalni
enoti, ampak tudi tako, da bo lahko polirala
prizmati¢ne obdelovance. Da bi lahko polirali
prizmati¢ne obdelovance, smo kroglico namestili na
konc¢ino naprave.

Za potrebe oblikovanja polirne naprave smo
pregledali ustrezno literaturo, da bi se seznanili z
naceli podobnih zasnov. Slika 1 prikazuje
razstavljeno skico oblikovane in izdelane polirne
naprave in s tem tudi prikaz njene sestave.

Ko poliranje izvajamo z veliko silo, se
odpornost proti poskodbi materiala o¢itno poveca.
Povecanje trdote povrsine in odpornosti proti obrabi
ter zmanjSanje hrapavosti povrsine in Sirjenja razpok
sta odvisni od polirnih parametrov, na primer, Stevila
prehodov naprave, Stevila vrtljajev in hitrosti

removed by burnishing. Since the burnishing
reduces the surface roughness, it also reduces the
possibility of crack formation [2].

The surfaces of machine parts that are
manufactured with alathe or a milling machine can
be machined up to acertain quality. If abetter surface
quality is required, they need to be ground or
burnished. A number of burnishing studiesinvolving
alathewere carried out and reported in the literature
([2] and [3]). However, the burnishing of prismatic
parts has not been reported.

Burnishing can change the surface
characteristics. The process is known to improve
the surface roughness ([4] to [6]), and increase the
surface hardness and wear resistance ([7] to [11]).
Burnishing can aso increase the fatigue resistance
([12] to [14]). It has also been reported that the
burnishing parameters strongly affect the surface
roughness and the hardness [15].

Inthispaper, Al 7075 T6 wasburnished while
varying the processing parameters — such as the
number of revolutions, the feed rate and the number
of passes—and characterized in terms of the surface
roughness and hardness. The effect of the number
of revolutions, thefeed rate and the number of passes
on the surface roughness and the hardness was
determined.

1 DESIGN AND MANUFACTURE OF THE
BURNISHING EQUIPMENT

The burnishing equipment was designed so
that it can be used with prismatic parts (Figure 1).
At the start of the design process it was decided to
use the equipment not only in a vertical-processing
centered milling unit but also so that it would be
able to burnish prismatic parts. In order to burnish
prismatic parts, a ball was placed at the end of the
equi pment.

For the design of the burnishing equipment,
aliterature review was made to check the principles
of similar designs. An exploded view and installation
drawing of the designed and manufactured
burnishing equipment is shown in Figure 1.

When burnishing is applied under excessive
force, the resistance to material defects definitely
increases. Theincreasesin the surface hardness, the
wear resistance, and the reduction in the surface
roughness and crack-propagation centersall depend
on burnishing parameters, such as the number of
passes, the number of revolutions, the applied force.
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delovanja. Polirni postopek smo izvedli ob
upostevanju vseh teh parametrov.

Materiale potrebne za izdelavo polirne
naprave, smo dolocili glede na polozaj, ki ga ima
posamezni del v celotni sestavi naprave. Za dele, ki
so kriti¢ni z vidika trdnosti, smo izbrali C3425, za
preostale dele pa SAE1050. Dele, ki so kriticni z
vidika trdnosti, smo pred montazo utrdili s toplotno
obdelavo. Povprecna trdota ojacanih delov je bila
med 55 in 65 HRc.

Ker je poliranje izvedeno s kroglico, ki je
namescena na koncino naprave, je bilo treba izdelati
krogli¢ni lezaj z zelo natan¢nimi vrednostmi
povrsine. V fazi oblikovanja smo zelo natan¢no
nacrtovali okrov, pri ¢emer smo upostevali premo
gibanje polirne palice, tako da je celotna naprava
delovala brezhibno.

Sila poliranja je sorazmerna trdnosti tlacne
vzmeti. Zato lahko to silo spremenimo z
zamenjavo polirne vzmeti. Ker smo uporabili

The burnishing processwas carried out, considering
al these parameters.

Materials selection for the burnishing
equipment was made after considering the positions
of each part in the installed equipment. C3425 was
used for the strength-critical partsand SAE1050 was
used for the other parts. The strength-critical parts
were hardened by heat treatments prior to
installation. The mean hardness of the strengthened
parts was measured to be between 55 and 65 HRc.

Sincetheburnishing iscarried out by the ball
placed at the end of the equipment, a ball bearing
was manufactured with very precise surface values.
At the design stage, the main body of the equipment
was planned carefully by considering the linear
movement of the equipment’s bar and so that the
whole system worked perfectly.

The burnishing force is proportional to the
strength of the pressure spring. Asaresult, thisforce
can be changed by changing the burnishing spring.
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SL.1. Razstavljena slika in prikaz sestave oblikovane in izdelane polirne naprave
Fig. 1. An exploded view and installation drawing of the designed and manufactured burnishing apparatus
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vzmeti razli¢nih trdnosti, smo to dejstvo
upostevali pri oblikovanju naprave. Zaradi
izsrednega gibanja polirne palice smo napravo
oblikovali tako, da vzdrzi vibracije. Da bi
odpravili napake, ki jih povzroc¢ajo vibracije, smo
uporabili tlaéno vzmet.

2 PREIZKUSANIJE NACINOV IN POGOJEV
DELOVANJA

Polirni postopek smo izvedli ob
upostevanju parametrov, ki so podani v preglednici
1. Slika 2 prikazuje fotografijo poliranja.

Poliranje smo izvedli ob upostevanju
parametrov iz preglednice 1. Pri tem smo ugotavljali

Preglednica 1

Since springswith different strengthswere used, this
fact was taken into account when designing the
meachine. Because of the eccentric movement of the
equipment bar, the machine was designed to allow
for the vibration. The pressure spring was used to
remove the defects caused by this vibration.

2 EXPERIMENTAL METHODS AND
CONDITIONS

The burnishing process was carried out
using the parametersgivenin Table 1. A photograph
of the burnishing processis shown in Figure 2.

The burnishing was carried out using the
parameters given in Table 1. The effect of the number

Table 1
Material Aluminijeva zlitina (Al 7075 T6), 80x120 mm, prizmati¢ni obdelovanec s
povprecno hrapavostjo povrsine 1,780pum
Aluminum alloy (Al 7075 T6) 80120 mm prismatic part with a mean
surface roughness of 1.780pum
Kemicna sestava aluminijeve zlitine Al 7075 (%) [16]
The chemical composition of the Al 7075 aluminum alloy (%) [16]
. .| Drugo
Cu | Zn | Mg Si Mn Fe Cr Ti Other Al
1,20 | 5,10 ] 2,10 | 0,40 | 0,30 | 0,50 | 0,18 | 0,20 drugo
2,00 | 6,10 | 2,00 | Maks | maks | maks | yo | maks | 01500
max | max | max max
Mehanske lastnosti aluminijeve zlitine Al 7075 [16]
Mechanical properties of A17075 aluminum alloy [16]
Odp OZ’}Z?MSLP rott Natezna trdnost Raztegljivost Strizna trdnost
Fracture Yield strength Ductility Shear strength
0,
strength [MPa] [MPa] (%] [MPa]
572 503 11 331
Polirna Naprava je izdelana iz C3415 in SAE1050 ter ima kroglico s kakovostjo
naprava povrsine 0,15-pm.
Burnishing The equipment is manufactured from C3415, SAE1050 and with a ball that
equipment has a 0.15-pm surface quality.
Polirni Hitrost poliranja [mm/rev], §tevilo vrtljajev [vrt/min], Stevilo prehodov
parametri naprave [n], tlac¢na sila [kN], premer kroglice [mm)]
Burnishing Feed rate [mm/rev], number of revolutions [rev/min], number of passes [n],
parameters pressure force [kg], ball diameter [mm]

Sila/ Force [kN]
Hitrost/ Progress [mm/rev]
Stevilo vrtljajev/ Number of revolution [vrt/min] 100-200-300-400
Stevilo prehodov/ Number of passes 2-3-4-5

0,1-0,2-0,3-0,4
0,05-0,1-0,2-0,3

Polirna miza
Burnishing
bench

Frezalna RK miza Taksan 40T1500 s pokon¢nim obdelovalnim sredi§¢em
Taksan 40T1500 CNC milling bench with a vertical machining center
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Sl. 2. Polirni postopek

Fig. 2. The burnishing process

ucinke $tevila prehodov, Stevila vrtljajev in hitrosti
na hrapavost in trdoto povrsine. Dobljeni rezultati
so prikazani v preglednicah 2 do 4. Rezultati so tudi
grafi¢no prikazani, in sicer na slikah 3 do 8.

2.1 Ulinek delujoce sile in hitrosti poliranja na
hrapavost povrsine

V stirih razliénih permutacijah smo

.....

da bi ugotovili ucinke teh parametrov na hrapavost
povrsine. Sto vrtljajev na minuto in dva prehoda

of passes, the number of revolutions, and the feed rate
onthesurfaceroughnessand hardnesswereinvestigated.
The results are tabulated in Table 2 to 4. The results
were aso presented graphicaly in Figure 3to 8.

2.1 Effect of the applied force and the feed rate
on the surface roughness

Four different applied forces and four
different feed rates were used in different
permutationsto check the effect of these parameters
on the surface roughness. One hundred rev/min and

Preglednica 2. Spreminjanje vrednosti hrapavosti in trdote povrsine materiala ob razlicnih hitrostih in delujocih
silah ter stalnem Stevilu vrtljajev na minuto (100) ter stalnem Stevilu prehodov naprave (2)

Table 2. Variation of the surface-roughness and surface-hardness values for different feed rates and applied
forces for a constant number of revolutions per minute (100) and number of passes (2)

Delujoca sila/Applied force [kN]
Hitrost 0,1 0,2 0,3 0,4
Progress Hrapavost Trdota Hrapavost Trdota Hrapavost Trdota Hrapavost Trdota
[mm/s] povrsine povrsine povrsine povrsine povrsine povrsine povrsine povrsine
Surface Surface Surface Surface Surface Surface Surface Surface
roughness | hardness | roughness | hardness | roughness | hardness | roughness | hardness
[Umm] (Brinell) [Umm] (Brinell) [pmm] (Brinell) [Umm] (Brinell)
0,05 0,592 68 0,574 69 0,452 69,7 0,434 71,2
0,1 0,579 67 0,443 67 0,469 69 0,535 70,8
0,2 0,519 66,3 0,413 66,3 0,596 68,2 0,585 69
0,3 0,475 65,4 0,402 66 0,765 66,2 0,690 67,8
Oblikovanje in izdelava polirne naprave - The Design and Manufacture of Burnishing Equipment 889
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Sl. 3. Ucinek hitrosti poliranja in delujoce sile na hrapavost povrsine (100 vrt/min in 2 prehoda naprave)
Fig. 3. The effect of feed rate and applied force on the surface roughness (100 rev/min and 2 passes)

polirne naprave sta bili vrednosti preostalih
eksperimentalnih parametrov. Dobljene vrednosti
hrapavosti in trdote povrSine so prikazane v
preglednici 2 ter slikah 3 in 4.

Ce preu¢imo diagrama slike 3, postane
ocitno, da povecevanje delujoce sile do dolocene
vrednosti zmanjSuje hrapavost povrsSine. Vrednost,
ki presega 0,3 kN pa poveca hrapavost povrsine.
Najbolj gladko povrsino smo dobili, ko smo
delujoco silo in hitrost delovanja dolocili z
vrednostima 0,2 kN in 0,3 mm/vrt. Druga najbolj
gladka povrsina je nastala, ko sta bili vrednosti
delujoce sile in hitrosti 0,2 kN in 0,2 mm/vrt. V teku
nase raziskave smo najboljse rezultate hrapavosti
povrsine dobili, ko je bila hitrost 0,2 ali 0,3 mm/vrt,
delujoca sila pa 0,2 kN.

two passes were used as the other experimental
parameters. The resulting surface-roughness and
surface-hardness values are given in Table 2 and
Figures 3 and 4.

When graphs a and b in Figure 3 are
examined, it isclear that increasing the applied force
reduces the surface roughness up to a certain value.
More than 0.3 kN increases the surface roughness.
The smoothest surface was obtained when 0.2 kN
and 0.3 mm/rev were used as the applied force and
the feed rate. The second smoothest surface was
obtained when 0.2 kN and 0.2 mm/rev were used as
the applied force and the feed rate. For this study,
0.2 or 0.3 mm/rev asthefeed rate and 0.2 kN asthe
applied force gave the best surface-roughness
values.
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Sl. 4. Ucinek hitrosti poliranja in delujoce sile na trdoto povrsine (100 vrt/min in 2 prehoda naprave)
Fig. 4. The effect of feed rate and applied force on the surface hardness (100 rev/min and 2 passes)

Ko smo preucili u¢inke delujoce sile in
hitrosti poliranja na trdoto povrsSine (sl. 4), smo
ugotovili, da s povecevanjem hitrosti zmanjSujemo
trdoto povrSine, medtem ko s povecevanjem
delujoce sile povecujemo trdoto povrsine. Najboljso
vrednost trdote povrsine smo dobili pri hitrosti
delovanja 0,05 mm/s in maksimalni delujoci sili.

2.2 Ucinek stevila vrtljajev in delujoce sile na
hrapavost in trdoto povrsine

V stirih razliénih permutacijah smo uporabili
Stiri razli¢na $tevila vrtljajev in $tiri razli¢no delujoce

When the effects of the applied force and the
feed rate on the surface hardness were examined
(Figure 4), we found that increasing the feed rate
reduces the surface hardness, while increasing the
applied force increases the surface hardness. The
best surface hardness val ue was obtained with a0.05
mm/sec feed rate and the maximum applied force.

2.2 The effect of the number of revolutionsand the
applied forceon thesurfaceroughnessand har dness

Four different numbersof revolutionsand four
different applied forces were used in different

Oblikovanje in izdelava polirne naprave - The Design and Manufacture of Burnishing Equipment 891
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sile, da bi ugotovili u€inke teh parametrov na
hrapavost povrsine. Hitrost 0,1 mm/vrt in dva
prehoda polirne naprave sta bili vrednosti preostalih
eksperimentalnih parametrov. Dobljene vrednosti
hrapavosti in trdote povrSine so prikazane v
preglednici 3 ter slikah 5 in 6.

Ko preuc¢imo ucinke Stevila vrtljajev in
delujoce sile (sl. 5a, b), ugotovimo, da s
povecevanjem Stevila vrtljajev pri delujoci sili 0,1
ali 0,2 kN povecujemo gladkost povrsine; ko pa silo
povecamo nad 0,3 kN, se gladkost povrsine pri 200
vrt/min spet poslabsa. Najbolj gladko povrsino smo
dobili z uporabo sile 0,2 kN pri 400 vrt/min.

permutations to check the effect of these parameterson
the surface roughness. A 0.1 mnvrev feed rate and two
passes were used as the other experimenta parameters.
The obtained surface-roughness and surface-hardness
values are shown in Table 3 and Figures 5 and 6.

When the number of revolutions and the
applied force are examined together (Figure 5 aand
b), increasing the number of revolutions with 0.1
and 0.2 kN of applied forceincreasesthe smoothness
of the surface; however, when more than 0.3 kN is
applied, the burnished surface deteriorates after 200
rev/imin. The smoothest surface was obtained with
0.2 kN of applied force at 400 rev/min.

Preglednica 3. Spreminjanje vrednosti trdote in hrapavosti povrsine materiala zaradi razlicnih Stevil vrtljajev
in razlicnih delujocih sil (pri hitrosti 0,1 mm/vrt in dveh prehodih polirne naprave)

Table 3. The variation in the surface hardness and roughness with different numbers of revolutions and
applied force (feed rate 0.1 mnvrev and number of passes 2)

Stevilo Delujoca sila/Applied force [kN]
vrtljajev
[vrt/min] 0,1 0,2 0,3 0,4
Number of | Hrapavost Trdota Hrapavost Trdota Hrapavost Trdota Hrapavost Trdota
luti povrsine povrsine povrsine povrsine povrsine povrsine povrsine povrsine
revolu }On Surface Surface Surface Surface Surface Surface Surface Surface
[reV/mm] roughness | hardness | roughness | hardness | roughness | hardness | roughness | hardness
[pmm] (Brinell) [pmm] (Brinell) [umm] (Brinell) [pmm] (Brinell)
100 0,579 67 0,443 67,5 0,469 69 0,535 70,3
200 0,540 69 0,410 68,5 0,440 69,3 0,572 71,1
300 0,510 69,2 0,380 68,6 0,470 69,8 0,590 71,2
400 0,519 69,8 0,355 69,7 0,510 70,2 0,670 73
a
'E 0,7
S
3 065
[}
3 06
£
S 055 = 10kN
o —e—20kN
) 0,5 —a—30kN
“g 0,45 —x—40 kN
0
K4
é 035
Q 0,3
§ 100 200 300 400
% Stevilo vrtljajev [vrt/min]/Number of revolution [rev/min]
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Fig. 6. The effect of the number of revolutions and the applied force on the surface hardness
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Ko preuc¢imo razmerje med Stevilom
vrtljajev in trdoto povrsine ob upostevanju razlicnih
delujocih sil, ugotovimo, da se trdota povrsine
povecuje s povecevanjem Stevila vrtljajev in s
povecano delujoco silo. V tem primeru smo najbolj
gladko povrsino dobili pri 400 vrt/min in delujoco
silo 0,4 kN.

2.3 Ucinek S$tevila prehodov polirne naprave in
delujoce sile na hrapavost in trdoto povrSine

V stirih razliénih permutacijah smo uporabili
Stiri razli¢na Stevila prehodov polirne naprave in §tiri
razli¢no delujoce sile, da bi ugotovili uc¢inke teh
parametrov na hrapavost in trdoto povrsine. Hitrost
0,1 mm/s in 300 vrt/min sta bili vrednosti preostalih
eksperimentalnih parametrov. Dobljene vrednosti
hrapavosti in trdote povrSine so prikazane v
preglednici 4 ter slikah 7 in 8.

S slike 7 lahko razberemo ucinke Stevila
prehodov polirne naprave in delujoce sile na
hrapavost povrsine. Povecanje Stevila prehodov,
posebej ¢e gre za ve¢ ko 4 prehode, zmanjsa gladkost
povrsine. Ugotovili smo, da je tri najbolj primerno
Stevilo prehodov. Najboljse rezultate dosezemo, ce
uporabimo silo 0,3 kN.

Diagrama a in b s slike 8 kazeta, da s
povecanjem delujoce sile povec¢amo trdoto povrsine.

When the relationship between the number
of revolutions and the surface hardnessis examined
by taking into account the different applied forces,
the surface hardness increases with an increasing
number of revolutions and larger applied forces. At
this stage, the smoothest surface was obtained with
400 rev/min and 0.4 kN of applied force.

2.3 Effect of number of passes and applied force
on the surface roughness and surface hardness

Four different numbers of passes and four
different applied forces were used with different
permutations to check the effect of these parameters
on the surface roughness and the surface hardness.
A 0.1 mm/sec feed rate and 300 rev/min were used
as the other experimental parameters. The obtained
surface-roughness and surface-hardness values are
seen in Table 4 and Figures 7 and 8.

Itis possible to see the effect of the number
of passes and the applied force on the surface
roughness from Figure 7. Increasing the number of
passes, especially to morethan 4, reduced the surface
smoothness. The most suitable number of passeswas
found to be 3. The force that should be applied for
the best result is 0.3 kN.

The graphs a and b in Figure 8 show that
increasing the applied force increases the surface

Preglednica 4. Spreminjanje vrednosti hrapavosti in trdote povrsine materiala pri razlicnih delujocih silah
in razlicnem Stevilu prehodov (300 vrt/min in hitrost 0,1 mm/s)
Table 4. Variation of the surface-roughness and surface-hardness values for different forces and number of

passes (300 rev/min and feed rate 0.1 mnvsec)

L Delujoca sila/Applied force [kN]
Stevilo
prehodov 0,1 0,2 0,3 0,4
Number of Hrapavost Trdota Hrapavost Trdota Hrapavost Trdota Hrapavost Trdota
passes povrsine povrsine povrsine povrsine povrsine povrsine povrsine povrsine
[n] Surface Surface Surface Surface Surface Surface Surface Surface
roughness | hardness | roughness | hardness | roughness | hardness | roughness | hardness
[pmm] (Brinell) [Umm] (Brinell) [Umm] (Brinell) [Umm] (Brinell)
2 0,51 55 0,38 0,47 61 0,53 62
3 0,579 56,3 0,443 62,5 0,415 67 0,47 68
4 0,56 61 0,45 0,501 72 0,52 73,2
5 0,57 64 0,47 0,53 74 0,61 76,1
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Fig. 7. Effect of the number of passes and the applied force on the surface roughness
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Fig. 8. Effect of the number of passes and the applied force on the surface hardness

Povrsina je imela najvecjo trdoto pri petih prehodih
in delujoci sili 0,4 kN.

3 SKLEP

Na podlagi raziskave lahko naredimo

naslednje sklepe:

896

Ocitno je, da s poveéevanjem delujoce sile do
dolocene vrednosti zmanjSujemo hrapavost
povrsine. Ko pa sila preseze 0,3 kN, se hrapavost
poveca. Najbolj gladko povrsino smo dobili, ko
je delujoca sila znasala 0,2 kN, hitrost delovanja
naprave pa je bila 0,3 mm/s. Lahko tudi re¢emo,
da s povecanjem hitrosti zmanj$samo trdoto
povrsine. S povec¢anjem delujoce sile povecamo
trdoto povrsine.

S povecanjem Stevila vrtljajev pri sili 0,1 ali 0,2
kN povecamo gladkost povrsine; ko pa delujoca
sila preseze 0,3 kN in Stevilo vrtljajev preseze
200 vrt/min, se kakovost polirane povrsine
zmanjsa. Najbolj gladko povrsino smo pridobili,
ko je bila delujoca sila 0,2 kN in Stevilo vrtljajev
400 vrt/min. S povecanjem Stevila vrtljajev in
delujoce sile povecamo trdoto povrsine.

Ob povecanju Stevila prehodov polirne naprave,
posebej ko imamo ve¢ ko Stiri prehode, se gladkost
povrsine zmanjsa. V nasi raziskavi se je izkazalo,
da so najbolj primerni trije prehodi, najbolj primerna
delujoca sila pa je 0,3 kN. Sila, ki jo moramo
uporabiti za doseganje najboljsih rezultatov, je 0,3
kN. S povecanjem Stevila prehodov in delujoce sile
povecamo trdoto povrsine.

hardness. The hardest surface was obtained with 5
passes and an applied force of 0.4 kN.

3 CONCLUSION

The following conclusions can be drawn

from this study:

Basak H.

It is clear that increasing the applied force
reduces the surface roughness up to a certain
value. More than 0.3 kN increases the surface
roughness. The smoothest surface was obtained
when 0.2 kN and 0.3 mm/sec were used as the
applied force and the feed rate, respectively. It
can also be said that increasing the feed rate
reduces the surface hardness. Increasing the
applied force increases the surface hardness.
Increasing the number of revolutionswith 0.1 and
0.2 kN of force increases the smoothness of the
surface; however, when the force applied ismore
than 0.3 kN, the burnished surface deteriorates
above 200 rev/min. The smoothest surface was
obtained with 0.2 kN of force and 400 rev/min.
Increasing the number of revolutions and the
applied force increases the surface hardness.
Increasing the number of passes, especially to
more than 4, reduced the surface smoothness.
The most suitable number of passes and applied
force were determined to be 3 and 0.3 kN,
respectively, for thisstudy. Theforcethat should
be applied for the best result is0.3 kN. Increasing
the number of passes and the applied force
increases the surface hardness.
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