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Optimization cutting speed in high speed ball end milling
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M. C. Kang, ¥. H. Jung,

D W. Lee, . 5. Kin{ERC/NSDM, Pusan National Univ.)

ABSTRACT

This paper presents an optimization cutling speed(OCS) program developed to improve the machining precision

and tool life in high speed machming using ball end mulling, This program optimizes the cutting speed that is

changing al any time in free surface machining of an automebile part like a connecting load die. The technique of

optimization cuiling speed makes the CADYCAM-generated NC code go lhrough a reverse post process, conducts

cutling simulation, and obtain the effective tool diameter of the ball end milling.

Then it changes 1he spindle

revolution to within the range of critical cuiting speed fit for the materials of the workpieces depending upan the

effective tocl diameter. In this study, the machining precision and tool lifc were compared for the two connecting

load dies processed using the gemeral cufting method and the proposcd optimization cutting speed iechnigue.

respectively.
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Fig. 1 Variation effective tool diameter of ball end mili

in free surface machining
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Fig. 2 The effective tool diameter calculation
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Fig. 4 Oplimization cutting speed program
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Table 1 Cutting condition
Cutting methods GM ' OCsM
Workpiece STDE1(HrCRZ)
Spindle revolution 12,000 6,000~ 12,000
{rprm)
Feed rate {mm/min) 1,500 1,500
Depth of cut (mm) 015 0.15
Pick feed (mm) 03 0.3
Treed per tooth .
( Looth) 0.06 Variable
Tool (O5G, Ceating) #6, 2 teeth

Fig. 5 The experiment set-up
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Fig 6 Tool deflection and tool run-out according to
machining methods

2 EHEN 54

AdY 2= 39 /1FA] BRGNS Fig. 7ol
SRR A2 AFUele A AL
W52 JhERe) daTe) veith sAw, T4
B9 9 AFNEE A9 N2 QAHA o 24
Eol veptd etk of AEdsE REINL
BA SR JuE gol &S & ot ok, 2
3L Fig. 6ol4 ko]l 37 HAE 2hobs] THie]
7b ol FEEE & b v

(2) GM
Fig. 7 Surface form according to machining methods

(b} OCSM
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Fig. @ Tool wear according to cutting methods
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