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Polishing of artificial femoral head with coarse sisal fiber-based tool

Yahya Choopani'*, Mohsen Khajehzadeh?, Mohammad Reza Razfar?

!Assist. Prof., Department of Mechanical Engineering, Meybod University, Meybod, Iran.
?Assoc. Prof., Department of Mechanical Engineering, Amirkabir University of Technology, Tehran, Iran.
3Full Prof, Department of Mechanical Engineering, Amirkabir University of Technology, Tehran, Iran.

Abstract
In this study, fiber-assisted polishing is introduced as a method to eliminate the undesirable effects caused by
abrasives on the surfaces of sensitive components such as prostheses, lenses, and turbine blades. To this end, a
polishing tool based on coarse sisal fibers was first fabricated. The performance of this tool was then evaluated
in terms of surface roughness ratio and polishing rate on an artificial femoral head made of 316L stainless steel.
The results indicate that the coarse sisal fiber-based polishing tool performs effectively and efficiently in
finishing the surface of the artificial femoral head. Microscopic observations revealed that the primary polishing
mechanism involves the gradual fracture of sisal fibers and the formation of self-adaptive microfilaments that
act as a soft abrasive. Over a period of 2.5 hours, transitioning from the rough machining phase to nano-polishing,
this process produced a surface with an average roughness of 36.96 nm and mirror-like reflectivity on the femoral
head. Accordingly, the sisal fiber-based polishing tool is proposed as an efficient method for surface modification
of components with complex geometries in the medical, acrospace, and automotive industries.

Keywords: Polishing tool; Coarse sisal fiber; Artificial femoral head; Surface roughness ratio; Polishing rate.
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! Total hip arthroplasty (THA)
2 Ultrahigh molecular weight polyethylene (UHMWPE)
3 Electrochemical Polishing (ECP)
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5 Styrene butadiene rubber (SBR)
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! Electrochemical deburring (ECD)

2 Abrasive flow finishing (AFF)

3 Silicon carbide (SiC)

4 Magnetic abrasive finishing (MAF)
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! Scanning electron microscopy (SEM)

7 0 o /108 0598 /1F+F Jlu /Lo )L g Lo jlw Swilso



A | tyson g Sg2

39S s gy lSoial IS dnkid e el alans
2,0 (K 5,5 Gy slo S olasi 5

WS (oo L 4z Lo O g 1) laald 5 S 5 9,5k )
5 00,5 Jot py costls diles (ol slaars, ol
slgnle] Gl 5 wiase Gip | g lag)lseal
Sy el Gelse gy cnl 5o eole SuBloy Gliee eyl

G Ly
- s !
‘ 5 -

I e gl plie
s Il padls

(alhy

Sy s g ST el

N %.% Jlos S

N

A
}\\\\\\\\\\\\\\\\\\\\\\\\\\\\
(FATTIIIIIILIIIITIIITI SIS IESS,

.....

é
?
é
7

I TITITIIE SV FTIITITIIII I s

—
N
¥
V7

V]

EZ Sy
§4 (Seatis o2, + Jlew SLIT+SBR)
v
N7
N7
N7
\

’ N

Z l lk%.%
S
Section A-A

(<)

Al 51 5y 59 Slod S ol pod 4y (2Bl g gl SO (AL giuan Jlyged pw ) gy g 9 olws - Y S
(= gman JI)god pu 5,5 Gidgs 4l 3l aBlg pgal S (09 G de

2§ el cSle Gl ol anlllan o

PR 8 2 Jlew Kb 22 Sl Sl SU
iy 4 ol (b g glend ol a5 cl sadoslaul
Jdo a5 Jlasws SUI el o0l I ¥ 9 ¥ (slo Jguz jo
G o Sl Sl lag 2 50 ol 0 B0 pamie (olys
5 s Sore b IV sgs o coliiul (5 K55 9V 5 oV
b, ids Sl <o ady) slagzblesl 5 [YY 5 4]
#8 SBR Gj5 2oy0 YO 5l oS5 L) aoles 5l ool
S o5 ($i9 v Vg ) Jlees SUI (S35 000

7 0 o /108 0598 /1F+F Jlu /Lo yLi g Lo jlw Swilso

Sl g (b (ol oud gzl il Gladin - Jous

by olws
Slade o=l bl
W (MPa S i Sl
Yo (mm) LS )8 Jsb yiSlas>
) mm) )5 i Sl ok 2y5m Sl
00 mm) 5,5 Ade )l 0z (S ok

V£V (em®) & Gds Il e




225 s SN 3 (idn 51381 b S gin JN 390 g 5, il | OVF

Ja.uj.: Lbd.:}.o.: LsoLo.: RO PR 06)5] ¥ de.> 99 Syean
50 a8 Cewl sadeal d S ligs (Sag Sleas oS 8
olas oy Jade 595 S olyen 4 bap)] ) g9 T S
Sy a1 e sl LgL:au':.iLaﬂ 3l am el saisosls
OisrmeS] HLad ange e o egiae Jlged e sl
Voor 6,8 e S dlaws 5 JSWLK VY Sos 0
u,uLwl » Ls)lswy 6[.&‘)»)&:)" ‘9)&)“‘)‘ o] od.n"w»)‘b
0 Jgaz ,o byl alsia a5 col sadendas polie 0yl
wobed ol daiole;l plol 5l am g 8 el oaasl)|
Jeed 4280 ¥ Do 4 gl il plos 5l oolainl b ladsges
5585l e 5 Gl aaised s (65 s il
eras Jhged o SB5E 23 (59, p Sglite 4l mn
Sz 50 5 oSS Iyl il o bag S slusl il (g uSeslal
T (S oiws jleslanl b 6, il by Sges
b5 plol (GledT ¢l J,I8 <5-L) SURFCOM 130A
Fashon 1A s foptines Jobo 5 nlen ¥ s s
polie ol o (0 USS Glae) al ad S i o
zhw sp; wgie Jlade g o a8 3 Sl ol Cawddy

A 155 Ra)

TRtz g # Jlonmms I SBR) A8y Al
Sl 33 ] ol Sasgh i Byl Jlo 13

(Sl kg + Sl S SBRY

/ y
Pl 1y 68 Gile 5l g3lweslol —F S
oy

‘5)50.4.]5) )‘)1‘ clw J.>‘]4 ol oddaiSlw
4 azg bl oadiools lis ¥ USS o alo jedsdl> e
50 9yl Sy Wb S mis a5 SBRlacsl (S
s 3 (6,8 SEle o2 Hebay o T 0Ll YOO glos
Ao paiz Gboeanle pleea py Jleew SUI
4 glws gl ol s age )3 a8lsl SBR & 6,5 Stle
oo iy b 3 piolbadl S Sl S
Al Ll 0aiS Gl SO lgredy St g, (5,5 Sule

(Y] 525 Sl SUI o loos S 5 =Y Jgur

o yd s yaie
Ve b S
Y/ pse
Ao+ oS
Vofeo Hslw H
\P[e e Olwgy
Yo el

[YF] 315 s ST (S5 523 (o195 ¥ Joor

Hlade bl
A (g/em’) JE=
Yooy (Hm) ks
a-f (1) cwSs sBn jo Jsb obsj
Ve oof0- MPa) oS plSocal
[ R VRN MPa) Sl Jgoe

Weight percentage of an ingredient

Weight [ dient
( eight of an ingre len)xlOO M)

Total weight of medium

GBS Jlpl o Sles (25l sl e pol gl )

O3S Lad o ey Sy Jluws SUI (e
Sy S 895 2 G Dl g2 oSS olaws 5 S5 000
=5ias Jlyged j PR ()5 idsy &5 5 SRR)' s
shd L 316L 0 )5 5 K oYed 5l eabaisle o) Jeaie
@y el 00y iy YY) e 5 sieles YA
ey @ @B E5 9 gl ) Cod Al
Uyged yos oloonds S 5 sl obosliind ¥ 5 ¥ Woles

! Surface roughness rate (SRR)
2 Polishing rate (PR)
3 The average surface roughness (Ra)
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