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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

Hidayim Basak
(Gazi University, Turkey)

Polirni postopek je koncna obdelava, ki jo lahko opisemo tudi kot postopek brez odrezkov. V pricujocem
prispevku predstavimo polirno naprave, ki smo jo eblikovali in izdelali ko, da = njo lahko poliramo
prizmaticne elemente. Polirno napravo smo uporabili za poliranje prizmaticnoe oblikovanih vzorcev Al
70753 T6, pri cemer smo upoitevali razlicne polirne parametre. Na koncu smo polirane povriine opisali in
razvrstili glede na njthovo hrapavost in trdoto,
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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 rerm.r of

roughness and hardness,
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0 UvoD

Poliranje je zelo natantna tehnika, ki se
uporablja pri strojni obdelavi delovnih povrSin.
Polime tehniko uporabljamo Ze dolgo, saj z njo
izboljfamo mehanske lasinosti in kakovost povriine;
poleg tega pa je zelo ulinkovita tudi v serijski
proizvodnji. Poliranje poveda tako kakovost
povriine kakor tudi mehansko trdnost. Zaradi
nastetih razlogov je v vedini primerov poliranje bolj
primemo od brusenja [1].

Ce v konéno obdelavo vkljuimo polimi
postopek, ta ponuja Stevilne prednosti, na primer,
povedanje trdote, vedjo trajno nihajno trdnost in
vedjo odpomost proti obrabi. Kadar za poliranje
uporabimo veliko silo, poliranje omogoéi veliko
odpornost proti poskodbam materiala. Razpoke
zaradi utrujenosti se v materialu Sirijo od podroéij,
na katerih se kopitijo dislokacije, ter tofk, na katerih
se je povriina poikodovala. Zato so, z vidika Sirjenja
razpok, znalilnosti povriine materiala zelo
pomembne. Podkodbe povriine oziroma razpoke

0 INTRODUCTION

Bumnishing is a precise processing technique
that 15 used in the machining of functional surfaces.
The burnishing technique has been used for a long
time because it can improve mechanical properties,
surface quality and is very efficient in serial
production. Bumnishing increases the surface quality
as well as the 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 a great deal of force, the resistance
to material defects also increases. Fatigue cracks in
materials are 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
zmanjia hrapavost povriineg, s tem zmanjsa tudi
moZnost nastanka razpok [2].

Povriine strojnih delov, ki jih izdelamo s
struZnico ali frezalnim strojem, lahko obdelamo
le do dolofene kakovostne stopnje. Za doseganje
vedje 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 porotCila o poliranju prizmatiénih
obdelovancev.

Poliranje lahko spremeni znatilnosti
povriine materiala. Vemo, da ta postopek zmanjia
hrapavost povriine ([4] do [6]) ter poveda njeno
trdoto in odpornost proti obrabi ([7] do [11]).
Poliranje lahko poveéa tudi odpornost proti
utrujenosti povréine ([12] do [14]). Obstajajo tudi
poroéila o tem, da polimi parametri moéno vplivajo
na hrapavost in trdoto povriine [15].

V prispevku smo med poliranjem materiala
Al17075 T6 spreminjali obdelovalne parametre — na
primer Stevilo vriljajev, hitrost poliranja in Stevilo
prehodov polime naprave — in material opisali glede
na poslediéno hrapavost in trdoto povriine. Doloéili
smo vplive dtevila vrtljajev, hitrosti poliranja in
Stevila prehodov naprave na hrapavost in trdoto
povriing,

| OBLIKOVANIE IN IZDELAVA POLIRNE
NAPRAVE

Polimo napravo smo oblikovali tako, da jo
lahko uporabljamo za poliranje prizmatiénih
obdelovancev (sl. 1). Na zatetku oblikovalnega
postopka smo se odloéili, da bomo uporabljali
napravo ne le v navpiéno delujodi osrednji frezalni
enoti, ampak tudi tako, da bo lahko polirala
prizmatiéne obdelovance. Da bi lahko polirali
prizmatiéne obdelovance, smo kroglico namestili na
kondino naprave.

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

Ko poliranje izvajamo z veliko silo, se
odpornost proti podkodbi materiala ofitno povela.
Povecanje trdote povrdine in odpomosti proti obrabi
ter zmanjganje hrapavost povriine 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 a lathe or a milling machine can
be machined up to a certain quality. 1fa better surface
quality is required, they need to be ground or
burnished. A number of burnishing studies involving
a lathe were 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] wo [6]), and increase the
surface hardness and wear resistance ([7] to [11]).
Burnishing can also 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].

In this paper, Al 7075 T6 was burnished 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, the feed rate and the number of passes
on the surface roughness and the hardness was
determined.

| 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 bumish prismatic parts. In order to bumish
prismatic parts, a ball was placed at the end of the
equipment.

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

When burnishing is applied under excessive
force, the resistance to material defects definitely
increases. The increases in the surface hardness, the
wear resistance, and the reduction in the surface
roughness and crack-propagation centers all 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
upoitevanju vseh teh parametrov.,

Materiale potrebne za i1zdelavo polirne
naprave, smo doloéili glede na poloZaj, ki ga ima
posamezni del v celotni sestavi naprave, Za dele, ki
&0 kntiéni z vidika trdnosti, smo izbrali C3425, za
preostale dele pa SAE1050. Dele, ki so kritiéni z
vidika trdnosti, smo pred montaZo utrdili s toplotno
obdelavo. Povpretna trdota ojatanih delov je bila
med 55 in 65 HRe.

Eer je poliranje izvedeno s kroglico, ki je
nameséena na konéing naprave, je bilo treba izdelati
krogliéni leZaj #z zelo natanénimi vrednostmi
povriine. ¥ fazi oblikovanja smo zelo natanéno
naértovali okrov, pri Eemer smo upoStevali premo
gibanje polime palice, tako da je celotna naprava
delovala brezhibno,

Sila poliranja je sorazmemna trdnosti tlaéne
vemeti. Zato lahko to silo spremenimo z
zamenjavo polirne vemeti. Ker smo uporabili

The burishing process was carried out, considering
all these parameters.

Materials selection for the burnishing
equipment was made after considering the positions
of cach part in the installed equipment. C3425 was
used for the strength-critical parts and SAE 1050 was
used for the other parts. The strength-critical paris
were hardened by heat treatments prior to
installation. The mean hardness of the strengthened
parts was measured to be between 55 and 65 HRc.

Since the burnishing is carried 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. As a result, this force
can be changed by changing the burnishing spring.
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Matica, ki dr¥i kroglicoBall holder nut
. KroglicaBall
. Lediste krogliceBall under neat part
. Tm pohirne naprave/Burmishing
equipment bar
5. Tlalna vzmet/Pressure spring
= I' 6. OkroviMain body
7. Viak za mamestitey okrova™aim body
i~ - placement screw
8. Zatl/Key
9. Vijak/ Screw
10, lzsredna palicaEccentric bar

S1.1. Razstavijena slika in prikaz sestave oblikovane in izdelane polirne naprave
Fig. |. An exploded view and insiallation drawing of the designed and manufactured burnishing apparatus
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vzmeti razliénih trdnosti, smo to dejstvo
upoitevali pri oblikovanju naprave. Zaradi
izsrednega gibanja polirne palice smo napravo
oblikovali tako, da vezdrZi vibracije. Da bi
odpravili napake, ki jih povzrocajo vibracije, smo
uporabili tlaéno vzmet.

2 PREIZKUSANIE NACINOV IN POGOJEV
DELOVANJA

Polirni postopek smo izvedli ob
upodtevanju 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

Since springs with different strengths were used, this
fact was taken into account when designing the
machine, 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 defiects caused by this vibration.

2 EXPERIMENTAL METHODS AND
CONDITIONS

The burnishing process was carried out
using the parameters given in Table 1. A photograph
of the bumishing process is shown in Figure 2.

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

Preglednica |
Table |
Material Aluminijeva zlitina (Al 7075 T6), 80x120 mm, prizmatiéni obdelovanec s
povpredno hrapavostjo poveiine 1, 780pm
Aluminum alloy (Al 7075 T6) 80%120 mm prismatic part with a mean
surface roughness of 1.780um
Kemilna sestava aluminijeve zlitine Al 7075 (%) [16]
The chemical composition of the Al 7075 aluminum alloy (%) [16
: iy
Cu | 2n | Mg | Si | M | Fe |Cr | I [ 080 4t
1,20 | 5,10 | 2,10 | 0,40 | 0,30 | 0,50 | 0,18 | 0,20 diugo
2,00 | 6,10 | 2,00 | maks | maks | maks | ;0 | maks | Q.15 |00
max max max max
Mehanske lastnosti aluminijeve zlitine Al 7075 [16]
Mechanical properties of AIT075 aluminum alloy [16]
Odpo ;;i‘::‘ﬁ POl | Natezna trdnost Raztegliivost Strizna frdnost
Yield sirength Ductility Shear sirengih
i [MPa] 24 [MPa]
sirength [MPa)
572 503 11 331
Polima Maprava je izdelana iz C3415 in SAE1050 ter ima kroglico s kakovostjo
naprava povrsine 0,1 5-pm.
Burnishing The equipment is manufactured from C3415, SAE1050 and with a ball that
equipment has a 0.15-pum surface quality.
Polirni Hitrost poliranja [mm/rev], dtevilo vrtljajev [vrt/min], stevilo prehodov
parametri naprave [n), tlaéna 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]

0,1-0,2-0,3-04

Silal Force [kN]
0,05-=0,1-0,2-0.3

Hitrost/ Progress [ mm/rev)
Stevilo vrtljajev/ Number of revolution [vrt/min] 100-200-300-400

Stevilo prehodov/ Number of passes 7-3-4-5

Polirna miza
Burnishing
bench

Frezalna RK miza Taksan 40T1500 5 pokonénim obdelovalnim srediitem
Taksan 40T1 500 CNC milling bench with a vertical machining center

HEE
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SL. 2. Polirni postapek
Fig. 2. The burnishing process

ucinke Stevila prehodov, Stevila vrtljajev in hitrosti
na hrapavost in trdoto povriine. Dobljeni rezultati
s0 prikazani v preglednicah 2 do 4. Rezultati so tudi
grafiéno prikazani, in sicer na slikah 3 do 8.

2.1 Ulinek delujode sile in hitrosti poliranja na
hrapavost povriine

¥ Stirih razliénih permutacijah smo
uporabili $tin razliéne sile in Stir razliéne hitrosti,
da bi ugotovili uéinke teh parametrov na hrapavost
povriine. Sto vrtljajev na minuto in dva prehoda

of passes, the number of revolutions, and the feed rate
on the surface roughness and hardness were investigated.
The results are tabulated in Table 2 to 4. The results
were also presented graphically in Figure 3 to 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 usegd in different
permutations w check the effect of these parameters
on the surface roughness. One hundred rev/min and

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

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

Delujota sila/Applied force [kN]
I Hitrost 0,1 0,2 0,3 0.4
| Progress Hrapavost Trdota Hrapavost Trdeta Hrapavost Trdota Hrapavost Trdota
| [mm."s] povrEine povriing povriine povriine povriine povriine povriine povriine
| Surface Surface Surface Surface Surface Surface Surface Surface
| roughness | hardness | roughness | hardness | roughness | hardness | roughness | hardness
| [ permum | (Brinell) [ prmimni | (Brinell) [pmm] (Brinell) [ pmm] {Brinell)
0,05 0,592 68 0,574 0,452 69,7 0,434 71,2
0,1 0,579 67 0,443 0,469 69 0,535 70,8
0,2 0,519 66,3 0413 66,3 0,596 68,2 0,585 69
0,3 0,475 65,4 0,402 0,765 66,2 0,690 67.8

G'fr.hhﬂwr;u- in izdlelava _pa.fimr naprave - The Df.u'gn and Hunu-_.l"w*rm u-_.f'ﬂl.rmi:ﬁu'ng Equipmem B89



Strojniski vestnik - Journal of Mechanical Engineering 53(2007)12, 885-897

eaese

s
b

£ 5

0.05 0.1

Hrapavost povrdine/Surface Roughness [umm)
=)

== 10 kM
—a— X kN
—=— 10 kN
e ) N

02 03

Hitrost [mm/vrt)/Feed [mmirav]

=
5 2 5

Hrapavos! povrine/Surface Roughness [ummi
=]

0. 02

Delujola silafApplied force [kN]

bl

=== menpert
—t 1), & menirey

i), 3

03 04

51 3. Ucinek hirosti poliranja in delujode sile na hrapavost povrdine (100 vrt/min in 2 prehoda naprave)
Fig. 3. The effect of feed rate and applied force on the surface roughness (100 revimin and 2 passes)

poelirne naprave sta bili vrednosti preostalih
cksperimentalnih parametrov, Dobljene vrednosti
hrapavosti in trdote povriine so prikazane v
preglednici 2 ter slikah 3 in 4,

Ce preuéimo diagrama slike 3, postane
otitno, da povelevanje delujole sile do dolodene
vrednosti zmanjuje hrapavost povriine. Vrednost,
ki presega 0,3 kN pa povela hrapavost povriine.
Majbolj gladko povriino smo dobili, ko smo
delujoco silo in hitrost delovanja doloéili z
vrednostima 0,2 kN in 0,3 mm/vrt. Druga najbolj
gladka povriina je nastala, ko sta bili vrednosti
delujole sile in hitrosti 0,2 kN in 0,2 mm/vrt. V teku
nade raziskave smo najboljfe rezultate hrapavosti
povriine dobili, ko je bila hitrost 0,2 ali 0,3 mm/vrt,
delujoda 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 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/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 as the feed rate and 0.2 kN as the
applied force gave the best surface-roughness
values.

B9 Bagak .
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SL 4. Udinek hitrosti poliranfa in delujode sile na trdoto povriine (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 preudili uéinke delujode sile in
hitrosti poliranja na trdoto povrding (sl. 4), smo
ugotovili, da s povedevanjem hitrosti zmanjiujemo
trdoto povriine, medtem ko s povelevanjem
delujoe sile povetujemo trdoto povriine. Najboljfo
vrednost trdote povrSine smo dobili pri hitrosti
delovanja 0,05 mm/s in maksimalni delujoé sili.

2.2 Utinek $tevila vrtljajev in delujode sile na
hrapavost in trdoto povriine

W &tirih razliénih permutacijah smo uporabili
Stiri razliéna Stevila vriljajev in 3tiri razliZno delujode

When the effects of the applied foree 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 value was obtained with a 0.05
mm/sec feed rate and the maximum applied force,

2.2 The effect of the number of revolutions and the
applied force on the surface roughness and hardness

Four different numbers of revolutions and four
different applied forces were used in different

Oblikenvanfe in izdelava polirme naprave - The Design and Manufacture of Burnishing Equipment £91
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sile, da bi ugotovili u¢inke teh parametrov na
hrapavost povriine. Hitrost 0,1 mm/vrt in dva
prehoda polime naprave sta bili vrednosti preostalih
eksperimentalnih parametrov, Dobljene vrednosti
hrapavosti in trdote povriine so prikazane v
preglednici 3 ter slikah 5 in 6.

Ko preu€imo uéinke 3tevila vrtljajev in
delujote sile (sl. 3a, b), ugotovimo, da s
povelevanjem Stevila vrtljajev pri delujodi sili 0,1
ali 0,2 kN povedujemo gladkost povriine; ko pa silo
povelamo nad 0,3 kN, se gladkost povriine pri 200
vrt/min spet poslab3a. Najbolj gladko povrding smo
dobili z uporabo sile 0,2 kN pri 400 vrt/min.

permutations to check the effect of these parameters on
the surface roughness. A 0.1 mmvrev fised rate and two
passes were used as the other experimental parameters.
The obtamed 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 a and
b), increasing the number of revolutions with 0.1
and 0.2 kN of applied force increases the smoothness
of the surface; however, when more than 0.3 kN is
applied, the bumished surface deteriorates after 200
rev/min. The smoothest surface was obtained with
0.2 kN of applied force at 400 rev/min.

Preglednica 3. Spreminjanje vrednosti trdote in hrapavosti povriine materiala zaradi razlicnih stevil vrtljajev
in razli¢nih delujocih sil (pri hitrosti 0,1 mmivrt in dveh prehodik polirne naprave)

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

Stevilo Delujoéa sila/Applied force [kN]
vriljajev
[m.n'!nfin] 0,1 0,2 0,3 0,4
Number of | Hrapavost Trdota Hrapavost Trdota Hrapavost Trdota Hrapavost Trdota
luti povriine povriine povrEine povriine povriine povriineg povriine povriine
revolu !CI'I'.I. Surface Surface Surface Surface Surface Surface Surface Surface
[rev/min] | roughness | hardness | roughness | hardness | roughness | hardness | roughness | hardness
[ pmim|] (Brinell} [pmm] {Brinell) [pmm] {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 0,470 698 0,590 71,2
400 0,519 i 0,355 69,7 0,510 70,2 0,670 73
a o7
0,65
0,6
0.55 —a— |0kN
e 11 N
0s —a— 0 kN
=r— 4] kN

=
T
i

f-]
["]

200

300

Stevilo vriljajev [vrt/min)MNumber of revelution [revimin]
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51 5. Udinek Stevila vriligjev in delujoce sile na hrapavost povriine
Fig. 5. The effect of the number of revolutions and applied force on the surface roughness
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Sl. 6. Ucinek Stevila vriljajev in delujoce sile na trdoto povriine
Fig. 6. The effect of the number of revolutions and the applied force on the surface hardness
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Ko preufimo razmerje med Stevilom
vrtljajev in trdoto povriine ob upodtevanju razliénih
delujoéih sil, ugotovimo, da se trdota povriine
povetuje s povelevanjem Stevila vrtljajev in s
povedano delujodo silo. V tem primeru smo najbolj
gladko povrsino dobili pri 400 vrt/min in delujodo
silo 0,4 kN,

2.3 Utinek Stevila prehodov polirne naprave in
delujode sile na hrapavost in trdoto povriine

V &tirth razliénih permutacijah smo uporabili
Etiri razliéna itevila prehodov polime naprave in Stiri
razliéno delujoée sile, da bi ugotovili uginke teh
parametrov na hrapavost in trdoto povriine. Hitrost
0,1 mm/s in 300 vrt/min sta bili vrednosti preostalih
eksperimentalnih parametrov. Dobljene vrednosti
hrapavosti in trdote povriine so prikazane v
preglednici 4 ter slikah 7 in 8.

S slike 7 lahko razberemo uéinke 3tevila
prehodov polirne naprave in delujofe sile na
hrapavost povriine. Povedanje Stevila prehodov,
poscbej fe pre za vel ko 4 prehode, zmanjsa gladkost
povriine. Ugotovili smo, da je tri najbolj primerno
Stevilo prehodov. Majboljie rezultate dose¥emo, fe
uporabimo silo 0,3 kN,

Diagrama a in b s slike 8 kaZeta, da s
povedanjem delujode sile poveéamo trdoto povriine,

When the relationship between the number
of revolutions and the surface hardness is 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
permuiations to check the effiect of these parameters
on the surface roughness and the surface hardness,
A 0.1 mm/sec feed rate and 300 revimin 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,

It is 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 more than 4, reduced the surface
smoothness. The most suitable number of passes was
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 hrapavosii in trdote povriine materiala pri razlicnih delujocih silah
in razlicnem Stevilu prehodov (300 vivmin in hitrost 0,1 mm/is)
Table 4. Fariation of the surface-roughness and surface-hardness values for different forces and number of

passes (300 revimin and feed rate 0.1 mm/isec)

. Delujota sila/Applied force [kN]
Stevilo
prehodov 0,1 0,2 0,3 0.4
Number of Hrapavost Trdota Hrapavost Trdota Hrapavost Trdota Hrapavost Trdota
passcs povedine | povrdine | povrdine | powvrdine | povrdine | povrdine | povedine | povrdine
[n] Surface Surface Surface Surface Surface Surface Surface Surface
roughness | hardness | roughness | hardness | roughness | hardness | roughness | hardness
[pwmm] {Brinell) [umm] (Brinell) [umm] (Brinell) [pmim) (Brinell)
2 0,51 55 0,38 58 047 6l 0,53 62
3 0,579 56,3 0,443 62,5 0415 &7 0,47 68
-4 0,56 61 0,45 65 0,501 72 0,52 73,2
5 0,57 64 0,47 68 0,53 T4 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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Sl. 8. Uéinek ftevila prehodov in delujode sile na trdoto povi¥ine
Fig. 8. Effect of the number of passes and the applied force on the surface hardness

Povriina je imela najvedjo trdoto pri petih prehodih hardness. The hardest surface was obtained with 5
in delujodi sili 0.4 kN,

3 SKLEP

Na podlagi raziskave lahko naredimo

naslednje sklepe:

O&ino je, da s povelevanjemn delujode sile do
dolofene vrednosti zmanjiujemo hrapavost
povriine. Ko pa sila presefe 0,3 kN, se hrapavost
poveda. Najbolj gladko poveine smo dobili, ko
je delujoda sila znadala 0,2 kN, hitrost delovanja
naprave pa je bila 0,3 mm/s. Lahko tudi re€emo,
da s povetanjem hitrosti zmanjiamo trdoto
povriine. S povetanjem delujofe sile povetamo
trdoto povriine.

S povelanjem Stevila vrtljajev pri sili 0,1 ali 0,2
kN povefamo gladkost povriine; ko pa delujoda
sila preseZe 0,3 kN in Stevilo vrtljajev presede
200 vrt/min, se kakovost polirane povriine
zmanjia. Majbolj gladko povriino smo pridobili,
ko je bila delujoga sila 0,2 kN in Stevilo vrtljajev
400 vrt/min. 5 povelanjem Stevila vrtljajev in
delujote sile povefamo trdoto povriine,

Ob povedanju Stevila prehodov polime naprave,
posebej ko imamo ved ko Stiri prehode, se gladkost
povrine zmanila. V nafi raziskavi se je izkazalo,
da so najbolj primemi trije prehodi, najbolj primema
delujofa sila pa je 0,3 kN. Sila, ki jo moramo
uporabiti za doseganje najboljfih rezultatov, je 0,3
kN. 8 povecanjem &tevila prehodov in delujode sile
povedamo trdoto povrdine.

Bagak H.

passes and an applied force of 0.4 kN.

3 CONCLUSION

The following conclusions can be drawn

from this study:

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 revolutions with 0.1 and
0.2 kN of force increases the smoothness of the
surface; however, when the force applied is more
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 this study. The force that should
be applied for the best result is 0.3 kN. Increasing
the number of passes and the applied force
increases the surface hardness.
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