F1-FQ a=an NP ¥ )%Msoloﬂ NFY sbLJ Q)Lo..':J <Y c)Lo..i': AR 0,99
ISSN: 1605-9719

DOI: https://doi.org/10.30506/mmep.2025.2057226.2232

ISME
. .. . . . & . . M
b olgeinl ol 59555 5 g b yielily (5l alate i L,
wth &t - ... S| g9l
t_i:.».’) M)BS'" )‘ ool < Lj-‘b’ »
)l (eWE )0 (S Tmanld
Bt (e
S Jals ol 5V S S b aiye sloyiall il ol oy i o ronsy s
syl blite ol Sl i cpl )0 .05l0 5 (oo ()l 55,55 bl 52 ae Jlad g (59,8 £ 55 o Sloge il
(B (st 095

o @l Yo cBo b (s d 5T ) Jde S s 0D el (6,555 018 sles 2 3e
YL Slhed e aS 0ls LS s ol jo s T Wl rdge sles 5 Slles b iy alal)
39055 Sl o ) gl glos aids e (oo To 5l Gl (§9p8n £55 9 B0 2 590 B0+
g o Leo L g o yel )y oelass il it sl S35 o po8l Sl ecnl il S (o0 S35 )1~

Olp) Sl Glwaipe (ol (cole 4 il

ST S o olEils

ol Al ,us

mjl k-5...,L'...5'4)l5 S 9is ils

Iy el by 51 emslie oS 5 asiilys a3l s ool 5 0gdle ol ool of 57 lus 4z 10 YV yol
O s osls le ML aS sl ylis s 5,50 v liel (e oS olulil Lo Laas (6l wlogb vy
Glasls

Iy S5 oo, o8) cidu 31 ieghs cnl cfgomme j0 el o5 il ax )0 ) 5l S adly g 00l
Wlgs oo o1 5l ol gl g aes oo Lis 5, sl ol 28l L (6,5 s ai] 8 (s 5le a0

‘;S...r&a @..\;.\...QA 05;
ST ST o oS24

@“"L‘ C"a"" 09y ‘4\5..\.‘5..\0 6)‘Lw A “5_....:) f““‘)ﬁi” “5‘5)|)> )SJSJ ‘Q|5;‘L';.M;| ‘5)1S>'|)9....: :LM‘) 6&03‘5

255 L8 eolaul 0,90 (Sbilais 5 sl o >y i Jlis
VECFLNA dl
VECE YN0 1,550

VECELYY by

Reza Saeidi
Abueshaghi
MSc. Student in Electrical

Engineering

Farbod Setoudeh*
Associate Professor,
Mechanical Engineering
Department, Arak
University of Technology,
Arak

Ghodratollah Taheri
MSc. Student in Mechanical

Engineering

Vahid Tahmasbi
Associate Professor,
Mechanical Engineering
Department, Arak
University of Technology,
Arak

Optimization of parameters influencing bone
thermal necrosis using genetic Algorithm

Abstract: This study investigates the influence of critical parameters in high speed
bone drilling namely, rotation speed, feed rate, and drill diameter on the risk of thermal
necrosis. In this paper Initially, the interactions among these parameters and their
effects on drilling induced temperature were comprehensively analyzed. A high
precision nonlinear regression model was then developed to accurately describe the
relationship between operational variables and the resulting local temperature. Finally,
The results demonstrated that rotation speeds exceeding 4000 rpm and feed rates
above 30 mm/min elevated bone temperature dangerously close to the threshold for
thermal necrosis. As a result, To mitigate this risk, genetic algorithm was applied to
optimize these parameters, ensuring the bone temperature remained at a safe level of
37°C. Also, simulations identified optimal combinations of operational variables to
maintain safe temperature levels, which were experimentally validated with
discrepancies of less than 1°C between predicted and actual measurements. Also this
research underscores the efficiency of genetic algorithm in optimizing drilling
processes to minimize thermal damage, offering valuable implications for safer
practices in orthopedic and dental surgeries.

Keywords: Bone, Drilling, Thermal necrosis, Optimization, Temperature reduction,
Response surface methodology
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