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The Effects of Chatter on the Machined Surface
during Ball-endmilling
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Abstract

This paper deals with the study on the cutting characteristics in ball-end milling
process. First of all, the effects of the geometric cutting conditions such as the spindle
speed, feedrates on the surface integrity and machining stability were evaluated by the
analytical and the experimental approaches. A large amount of experimental sets are
performed to evaluate the effects of chatter phenomenon on the machined surface. The
optical microscope and the surface roughness measuring machine are used to measure

the surface integrity and roughness of the machined surfaces
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Table 1 Chemical composition of S45C
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Table 2 Mechanical properties of S45C
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Table 5 Calculated & measured surface roughness

Spindle Speed

1000
(rpm)
Feed per Tooth
(mm/tooth) 0066|015(05) 04| 05
Calculated | 10°

00621 047 | 1.3 | 333| 521

Rimax( um ) 60°
Measured | 10° | 27 | 37 | 35| 81 | 92
Roax(em ) | 60° | 20 | 31| 51| 87| 95

Spindle Speed

2000
(rom)
Feed per Tooth
(mm/tooth) 0.025]0.075(0.125{0.2 {0.25

Calculated 10°
Renax{ e ) 60°
Measured | 10° |32 |53 | 44 |44]99
Reax(pm ) [ 60° [ 32173|86[65]72

0.013{0.1210.33 |0.83} 1.3

(a) 1000rpm; 500mm/min; 10° (Ra 0.52 um )

(b) 1000rpm; 500mm/min; 60° (Ra 0.90 um )

WMM

¢) 2000rpm; 1000mm/min; 10° (Ra 1.02 um )

(d) 2000rpm; 1000mm/min; 60° (Ra 0.87 um )

Fig. 5 Surface profiles measured by Mitutoyo
Surface-tester 402
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(b} 2000rpm
Fig. 6 Spectra plots - 100mm/min

{b) 2000rpm
Fig. 7 Spectra plots - 500mm/min
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{b) 2000rpm
Fig. 8 Spectra plots = 1000mm/min

(a) 100mm/min

{c) 1000mm/min
Fig. 10 Microscopic photos of surfaces : 2000rpm

(b) 500mm/min

(c) 1000mm/min
Fig. 9 Microscopic photos of surfaces : 1000rpm
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Table 5 region of sable cutting mode

cutting spindle speed(rpm)
conditions 1000 L 2000
machining
mode iaclined
60 50 20 {10 |0 10 {10 |20 |50 {60
gle
feedrate
1000
800
upward 500
machining! 300 ’
100
100
300
downward| 500
machining 800
1000
good surf, no chatter good surf, weak cha.
good surf, bad chatter weak surf, no chatter
weak surf, weak chat. weak surf. bad chat.
| bad surf. no chatter weak sur, weak chat.
bad surf, bad chat.
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