Journal of the Korean Society of Manufacturing Technology Engineers 22:3-1 (2013) 489~495

Http.//dx/doi.org/10.7735/ksmte.2013.22.3.489

ACE s MEe ASY Jt3

02
ol

A

Ll
>

ISSN 2233-6036

o

Eh
o

Cutting Force Variation Characteristics in End Milling of Terrace Volume

Heeyoung Maeng®

“ Dept. of Mechanical System Design Engineering, Seoul National University of Science & Technology,
232 Gongneung-ro, Nowon-gu, Seoul, 139-743, Republic of Korea

ARTICLE INFO ABSTRACT

Article history:

Received 30 March 2013
Revised 12 April 2013
Accepted 15 April 2013
Keywords:

End milling

Terrace volume

Tool diameter factor

Cutting depth factor

Cutting force prediction model

model.

This study analyzed thevariation in the cutting force when the cutting area
of a terrace volume is machined, which is generally left after the rough
cutting of a sculptured surface. The numerically simulated results for the
cutting forces are compared with cutting force measurements by considering
the theoretical prediction of the cutting area formation and specific cutting
volume. The variation in the cutting force is measured using a dynamometer
installed on a machining center for 19 different kinds of test pieces, which
are selected according to the variation in the terrace volume factor, tool
diameter factor, and cutting depth factor. As a result, it is verified that the
cutting forces evaluated by the numerical analysis coincide with the measured
cutting forces, and it is proposed as a practical cutting force prediction
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Fig. 1 Cutting mechanism of terrace volume
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Table 1 Experimental conditions for experiment

material HSS
helix angle 30°
End-Mill diameter 16 mm
no. of teeth 2 blade
nominal length 54 mm
feedrate 60 mm/min
. . spindle speed 500 rpm
Cutting condition
width of cut 4 mm, 8§ mm
cutting fluid None
Machining method Up-milling




Heeyoung Maeng

2 A4 steelEE Agsel 288 NC HolHE ol g3t
AR AP $8412 A0 A= AZ 16 mme)
22 HSSAEW A3FoH, AL ADGY AR L B4

Ao A A2 siolet 3 AL oy f3o) Add
ol Tk date wist EAS vlwsy] ffstel, Ad@e] 71
71 87HA, A 3} ool that 399 = 5714, dafzlold
W A9 = 671 So= 234 1?4 % 1971418 48t
S= ATt & Aol AL AGIYATRyy), 3TAF

AF(Ryy), A2 °]74]—r(R5)-4 % Table 29} 2t}

Fig. 6 A4 A@4A 9| FAES} Fhl9 A8, 2 At
P ARG BT Waleks BRol WA S S
9 FTFHARE KistlerAte] 9257BE SEAE A} A,
a}7]4 dojA A& charge YZE AAHA A/D HE 7= &
af dlolE7t FHHEES k3t

Table 2 Geometric factors of test-pieces
Nl a3l 4| s 6| 7|38
Factor
Ry 04 [06]08] 1 12 |14 |16 | 18
Rpy 1 152 |25 3 35 - -
R 01 (03]05]| 07 ] 1.0 - - -
z
Z-axis
Y N 3
X N S
workpiece  Tool
Dynamometter PC
'—H‘Wm A/D Board
l_l—'_ pace signal
Charge
AMP
X, Yy, z Force

(a) Experimental apparatus

(b) Test-pieces and cutting process

Fig. 6 Setup of experimental apparatus and test-pieces
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