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Fig.1. Internal thread milling [2].
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Fig.2. a) Actual view of CNC machine, b, ¢) Actual thread milling.
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Fig. 3. a) Tool and Tool holder, b) Workpiece after drilling.
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Table 1. Mechanical properties of tool and workpiece.
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Fig. 4. Infeed methods in thread cutting.
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Fig. 5. Gecode extracting for infeed methods in thread cutting
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Table 2. Design of Experiments.
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Table 3. Calculation of feed rate.

V,=Nxf N=4++ (rev/min) N=VY-+. (rev/min) N=4.. (rev/min)
f= +/Y (mm/rev) V=) +-(mm/min) Vi=\f.(mm/min) Vis=\A-(mm/min)
f= +/¥ (mm/rev) Vi=)0+(mm/min) Vis=Y\ . (mm/min) Vis=YY-(mm/min)
f= «/f (mm/rev) Vi7=Y++(mm/min) Vis=YA-(mm/min) Vo=t - (mm/min)
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Fig. 6. Pictures of tool wear related to wear at 700 rpm in various feeds.
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Fig. 7. Tool wear rate for different speeds and feeds depending
on the distance traveled by the tool
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Fig. 9. The amounts of tool wear for different infeed methods at
different speeds.
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Fig. 8. The formation of a built up edge at a rotational speed of
900 rpm.
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0.2 mm

Fig. 10. Extension of tool wears on both sides of tool cutting edge in incremental infeed method.
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Fig. 11. Percentage of tool life increase over straight infeed method.
s (RO Gel g, A Comd 3l yes oli8l oo o)) S

G5 azmis —F
52 50 s bile it sla el b 36 (i cal o
WS35 513 oy n )90 7S a9 Tl le 95 2 09))
285 ol (55  0r (595 2 2 slachles] pshate e
ool oo @ brcpl o aS ansls  ools wabplss! >y 5l plas o
S oo I Gl B Gle (e (g9 ptey Gliee GIBIL -
e 5l s rtey GRlB L bawgie sl il glace w0
Feolb Y sg0 Ll ol mlaw iole 90 p yiedee </ B /Y
4 st slog s sty ke Il L e Gl s
ey 4 i o ol ABLS IS yeais 00y Casliuds Lil53l o

Beden (Sim Ghale g (SHle Gl sl

Do oo Slyed ey jo Laoli8l 20 Gas (g, el ol ools
Cnns ‘) )‘).s| ).o.cj.").) g 9 £y Sgd> u.uf L A 5V"
Slaghy, Sl 50 wasse il puitas (B33ee by, @
G A gVee Dee la Jligs Copw j0 a0 YA 20 Ges
ws)d.:wu‘))‘))‘fo.cM)QYA’ 5\/& LM)OYQ Sgi> WJ'J.:
D9y o Sy Gllidl cde aes o Gl eeitas (B3 Ges
5l g el Lao al3dl 1l ol T mbans ol Lol Jale « YL
Al [0 aze 10 abl oo 3980 5 (S Hiole (ule e
ol 9z @ YA ol g ciolBl 20 Gas i, 5l eolaiul
Cel g ansl ol Los ioldl 3l so (ials IS askd b 15l

23,5 o Il jee iolidl g iole rals

VYot



WOF B VYYD Glio ¥+ Jlo o ¥ olug ojlad Y 0,93 ey prol CSilSlo (wnbies &y yui

Ol Gl el oS sl YL 503 (B3Ges (B9 99 4 Sannd

Bediss S (BIFas hg) 93 4 Cummd

ke Cow 48 -0

PRSP

MM/TEV (g5, ,loio F
MM ks D

mm e slis,)  H

mm oyl e8> e Jsb L
bz Lo olass N

N

rev/min  Jl s S o
mm g, lalf pltCh

MMm/Min «gg i s o Vf

&Ll

[1] H.A. Youssef, H. El-Hofy, Machining technology: machine
tools and operations, CRC Press, 2008.

[2] S.W. Lee, A. Nestler, Simulation-aided design of thread
milling cutter, Procedia CIRP, 1 (2012) 120-125.

[3] S. Elhami, M. Razfar, M. Farahnakian, Experimental study
of surface roughness and tool flank wear during hybrid
milling, Materials and Manufacturing Processes, 31(7)
(2016) 933-940.

[4] A.C. Araujo, J.L. Silveira, S. Kapoor, Force prediction
in thread milling, Journal of the Brazilian Society of
Mechanical Sciences and Engineering, 26(1) (2004) 82-
88.

[5] G. Fromentin, G. Poulachon, Modeling of interferences
during thread milling operation, The International
Journal of Advanced Manufacturing Technology, 49(1-4)
(2010) 41-51.

[6] G. Fromentin, V.S. Sharma, G. Poulachon, Y. Paire, R.
Brendlen, Effect of thread milling penetration strategies
on the dimensional accuracy, Journal of Manufacturing
Science and Engineering, 133(4) (2011) 041014.

[7]S. Lee, A. Kasten, A. Nestler, Analytic mechanistic cutting
force model for thread milling operations, Procedia Cirp,

8(2013) 546-551.

VYoo

boe (Rl lalo (B Sy 5 Glyed S Gl L -

e cepm IR L bawgie jola cilise lagg i 50
Fo b0 dg0 LIl oyl maw [iale @iBs 5 90 Ae e GO
a4l glod oy Copw Gl Ll e ili8l sy

le.m) 9 Jalaso wJ‘)B‘ )‘)." _ob‘).} é&hal 4.._‘>la 6Lmb 9 ‘)u).)

oo Iyl e rals el oo ialidl g, oo YU Il oljT e
Sl S5 m o3 il ol e inlo 3l (g 2005 L
Al wles Ssai sl g éw Ol (ialidl cel Loo

SRl Gl S ples 4 g ) 8ibe gla sl )y ralidl L -
Ol ( Sle Jalos s izeo 9 Gl lade 090 e 0L
il iz g Jaakd iz @ azgi b 35 Gl 5 (Soier
b ol o (97 S0 Sl 4 adlbioe Sglite
O plpgd b oS o et )dle slayelil o s b
45 09 gad adlal Il Grole Cond les 4 (5,500 sla il
S ble sloaspo 5 oloj ilwainaS sl lgier 4zt 0]
Dgad oolazwl

sskr lizie ladlygs e p j0 (il (BOGae by, -
OeSiles ok 4z 3 YA (20 Gee (hg) g o ,0 e dgu> (1:Siles
peiiene (D50 B9y & Camd |y I3l jee do s Ve S50
REX gt

ao om0 Rl Glale (neST (Gl B (a3 Bes ) -
$BIGee 9y ;0 o5 Sl Ol ol (nl e sl moges i,
o 9 WS (o0 S axlad Uy 1550 4 (Sjeg)) ol o 5o (ol
ol Sl Il slod (2alS g (b p 4 48,90 )3 ales el
SFeS Gile (Pl (moGes by Geizen Sgbioe Glulw
il 4 o5 el )] e 45 ) e B0 Gak bg) A Cared
Sls Waslad b 6 eSS wled

9 0lpl & (62550 (hals Lises (LAl Bl (a0Gee g ) -
SlopaslSe o0 45k g co I3l Linle LialS el Sankss
helae jolay g bioo ol 55 9 g (S Gozon il
Sed oo il Gule Jials cely

Saskad b oles o jll ad pled pediins (23G0e (N3, ) -
Sy oy s 4l ;0 g Yl SBhasl ol es &5 2

e (e 4 5 eled slod (aizen IS (0 0)ls D 4 |,



CIRP, 58 (2017) 623-628.
[13] M. Khajehzadeh, M.R. Razfar, FEM and experimental
investigation of cutting force during UAT using
Materials

multicoated inserts,

Processes, 30(7) (2015) 858-867.

and Manufacturing

[14] https://www.sandvik.coromant.com/en-gb/knowledge/
threading/thread-turning/pages/how-to-choose-infeed-
method-in-thread-turning-operations.aspx

[15] International Standard, in: Tool life testing with single-
Point Turning Tools, ISO, 1993.

[16] Y. Huang, S.Y. Liang, Modeling of CBN tool flank wear
progression in finish hard turning, J. Manuf. Sci. Eng.,
126(1) (2004) 98-106.

[17] M. Farahnakian, S. Elhami, H. Daneshpajooh, M. Razfar,
Mechanistic modeling of cutting forces and tool flank
wear in the thermally enhanced turning of hardened steel,
The International Journal of Advanced Manufacturing

Technology, 88(9-12) (2017) 2969-2983.

[8] A.C. Araujo, G. Fromentin, G. Poulachon, Analytical and
experimental investigations on thread milling forces in
titanium alloy, International Journal of Machine Tools and
Manufacture, 67 (2013) 28-34.

[9] M. Wan, Y. Altintas, Mechanics and dynamics of thread
milling process, International Journal of Machine Tools
and Manufacture, 87 (2014) 16-26.

[10] A.C. Araujo, G.M. Mello, EG. Cardoso, Thread milling
as a manufacturing process for API threaded connection:
Geometrical and cutting force analysis, Journal of
Manufacturing Processes, 18 (2015) 75-83.

[11] A.M. Khorasani, I. Gibson, M. Goldberg, E.H. Doeven,
G. Littlefair, Investigation on the effect of cutting fluid
pressure on surface quality measurement in high speed
thread milling of brass alloy (C3600) and aluminium alloy
(5083), Measurement, 82 (2016) 55-63.

[12] A.C. Araujo, G. Fromentin, Modeling thread milling

forces in mini-hole in dental metallic materials, Procedia

53(special issue 2) (2021) 1345-1356.
DOI: 10.22060/mej.2020.17105.6512

H. Ghogha, S.A. Mosavi, M. Farahnakian, Experimental investigation of the infeed method
and machining parameters on the tool wear during thread milling . AmirKabir J. Mech Eng.,

0 gl Ao (| 4y g8

Vol



