7Y -0 .go e | o olaubs A 093 A&\ (123,98 (Wl 3ags 9 A lw wIigo Alxo

T TS PR R VAL Y

Ol Pl adgi g Colu (waigo

Www.smeir.or /

d 10.22034/IJME.2022.155986

SIS hgw ;0 Lo wuli8l p Gomimy Ty 9 Pl Copw Wil Jdxi o)y
&éo‘,ﬁ;&wl

\ . . ¥ & Y (RS Y #) * .“
oéb‘s.bb.g aJl ‘5.‘3 ‘ 6)5& OL”"‘>| ¢ (ST éb.o SO0 ¢ (GAORD O gRerrind ¢ (‘:y.s Slado doxo
Ol w2l deed s Sun oy (SilSe pwaige Lokl Y
O s St d S ¥ o8BS (65555 (ggmitils =¥
Ol ey Sl S olBily (SlSe  maige ¢ Luiils Y
Jleds ol axly oDl ol5T oSl (S5l e o,boliwl -
m.fallah@sru.ac.ir NEYAMBANY ey Gogoio oyl 05 #

oS Wlio SleSo!

e Lo Gal3l ey onlpln 0gd Glesiial Sl el el 5 wbce Gialil Lo oS8 lasinl 50,5 Fliges a5 J g allie
. L. : . o 1ea . . . .. . . e dawl Yoics

Sl ot oS8 ) e )0 Les Gl (025 oy 0052 900 A dzg b a0 Sl 4 5500 Ol 6575 ' ‘W Vsl
$oslial U crulsl sl ek ol 55 130 050 s 1 3o sl8 55T e il s oz 5 oyl 4y ond Jitie VN oys B TE eyl 559l

e el RS . . ; i e . ST VBN ooyt YA p Sy
Sorie T3 63933 5856 aw 2b 5 (St (S sl G )3 SE plesiul led hly s g dgame JS Ao,

E AiB0 90 YO+ gAY e e hee Feo Yoo oil ,0 il o)lg0 et Slpis 0 s I3l S5 sugly g olysd ey (0B Slguals
b codalcawsds gl Golal 5 od 4235 i 0 4z, 3 VA B Ve 3l S5 sl 5 4iads p yiodeo VYo 5 00 &0 b (59580 & gl )55 5
az)d Ve Lo az o MA@ Ve 5l Soiaygly Gl b Grizren b oo Gl Lod wgo i 25 (20 5 1l (lyss o o Sal38 Sl i

Sgdoe J@L{u

GYer 5l Gl Copw olyer 4 4+ mm/min g VY- mm/min gy, 5 5 eoliinl olpsys b oo Gli8l oS il
e o 52alS AC B 1) (6 S g (5los 0ariS' ST ools 5l ookl 098 oo Slginy 4z ;0 A+ Ve S5 gblsy b ate g YO« + TpM

Analytical investigation of influence of rotational speed and feed rate on
temperature elevation in jawbone drilling

Mohammad Meghdad Fallahl*, Masoud Mohammadil, Mohammadmorad Sheikhil, Ehsan
Shakouri’, Valiollah Panahizadeh'

1- Department of Mechanical Engineering, Shahid Rajaee University, Tehran, Iran
2- Department of Mechanical Engineering, Islamic Azad University, North Tehran Branch, Tehran, Iran
*P.0.B. 1678815811, Tehran, Iran, m.fallah@sru.ac.ir

Article Information Abstract
Original Research Paper During the drilling of the jawbone, the temperature could increase and cause thermal injury in the bone. So, it
Received: 21 February 2022 appears necessary to investigate the temperature rise during bone drilling. Due to the difficulty of

First Decision: 15 April 2022

experimental study of temperature increase during the jawbone drilling, predicting the heat transferred to the
Accepted: 18 June 2022 P Y P g J g P g

bone during surgery, leads to the correct selection of factors affecting the temperature. Therefore, in this

paper, for the first time, using the finite difference method and Wiener coefficients, the temperature of the

ﬁz&zﬁd;rming jawbone during drilling was predicted and the influence of different drilling parameters on the temperature

Thermal necrosis rise was evaluated. Spindle speed were 200, 400, 800, 1200 and 2500 rpm, feed rate 50, 60, 90 and 120

Finite difference mm/min and drill point angle 70, 90 and 118 degrees. Results showed that an increase in spindle speed and
decrease in feed rate caused an increase in bone temperature. Also, with an increase in drill point angle from
70 to 118 degrees, the temperature increases by 10 degrees Celsius. Finally, the following combination of
parameter values is suggested: feed rate of 90 to 120mm/min, spindle speeds of 200 to 2500rpm and point
angle of 70° and 90°. With irrigation, the decrease in temperature was almost equal to 9°C.
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