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The effect of cutting speed on cutting force and surface quality in
broaching of aluminum 7075

Mohammad Orouji, Mahdi Sadeqi Bajestani, Behnam Moetakef Imani*

Department of Mechanical Engineering, Ferdowsi University, Mashhad, Iran
*P.0.B.9177948944-1111, Mashhad, Iran, imani@um.ac.ir

ABSTRACT
As a single-pass machining operation, broaching is extensively used to produce simple and complicated profiles with finished surface quality.
Broaching is often used for mass production. Since, it is a special manufacturing process, few researches has been reported in this area. In
this research, the dynamic effects of cutting forces for different cutting speeds on Aluminum 7075 have been theoretically and
experimentally analyzed using MATLAB. Moreover, to make sure of the results, experimental setup has also been designed to investigate the
effect of cutting speed on surface quality and cutting force. For this purpose, a servo hydraulic system based on position control has been
designed. With the increase of cutting speed from 2 m/min to 8 m/min, an undeniable decrease in cutting force is observable, while the
surface quality experiences an interesting increase. It can be concluded that the higher cutting speeds are to be preferred for processing this
material. In practice, it is applicable for especially car manufacturing industry to shorten the time and lower the cost of production.
Keywords: Aluminum 7075, Broaching, Cutting Speed, Dynamic Cutting Forces, Surface Quality
doddo )
b yolyb g ol Sluogas —V-)
Cin Jlex 4 a5 ailais gouxie ol O jsody 1S bl . . . .
. 2 S ssbe ¢ A 9’6“)){ LSe by olekad (g9) e b zobw 5 )1 e da)ld (o polan
Wlais o b Bes &5 Ojgopa (Ghp ad) aiil e wilaid § 18 oa
Tooly agly (B) iy Gos S e Lateine | Toatanilsy gosly e
alunly (Bankd) 0gh o LASHE 4 gloole g5 4 (@) Falﬂ a4l5 @)

A i (S9) AIGS (65,8 Cumdae A wizmen ol3] argly jlade Ll

sbul slp a5 canl )0l 4l gyl posly Sllee oo ‘sixfal}

5 Sldes cpl 4 (glaakd a5 Gyg0 0 5 35d e eolitul Il oS >
295k ]y ankd oY bag 15558 5 (6 T A5 5l Gy Camlioe al axils
Sz @olatdl glaghy, 5l (Ko ASGE Caw ESHl ol sy,
Ol5sr Of Gabmogar 5 ool (5505758 5 515 L uld; 50 09l 0
5 e oBb 2l S b S5 b 05 oS0 B e i OB s age s L 2B L s
ety Kol aglite ol cSloy glacwnd sl (bra) whaw 550

S0 SO &5 e dlge gl Geizmes 5 Albie Gige 69 S

Sllee plyiets Wlgioe Gmizmen 05 g)lopedly | Sl 21>
s o o 4 slots Sl gadge (pl a5 00,5 eoliul sl ol

2. Chip load
3. Rake angle
4. Clearance angle 1. Broaching
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