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Feed Optimization for High-Efficient Machining in Turning Process
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Abstract

High-efficient machining, which means cutting a part in the least amount of time, is the most effective tool

to improve productivity. In this study, a new feed optimization method based on the cutting power regulation

was proposed to realize the high-efficient machining in turning process. The cutting area was evaluated by

using the Boolean intersection operation between the cutting tool and workpiece. And the cutting force and

power were predicted from the cutting parameters such as feed, depth of cut, spindle speed, specific cutting
force, and so on. Especially, the reliability of the proposed optimization method was validated by comparing

the predicted and measured cutting forces. The simulation results showed that the proposed optimization

method could effectively enhance the productivity in turning process.
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Fig. 1 Lathe operation
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Fig. 2 Holder and Insert shapes

(a) Insert shape: C, D, S, T, V, W
Fig. 3 Maximum chip thickness

(b) Insert shape: R
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facturer

Workpiece material
» Manufacturer name Thread .
+ Unit type a Drill I « Workpiece ID
* Remark o1 L Internal turn I + Specific cutting force
+T .t 1 External turn * Machining exponent
Tool type == T, 1| . Tool ID
- Tool class =+ T| : Tocthand

- Tool type name * Tool shape

- Safety height

Fig. 4 Databases for tool and workpiece
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‘ Original NC program

* ‘—{ Reverse post-processing |

‘ Generation of tool path

* ‘—{ Interpolation of tool path |

‘ Generation of cutting space

¢ ‘—{ Boolean operation |

Prediction of cutting parameter

Tool information : -, k,

¢ o+ Workpiece information : I, &,

‘ Feedrate optimization

Allowable cutting power : P,

!

‘ Optimized NC program

Fig. 5 Optimization process of NC program
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Fig. 8 First test model

Fig. 9 Second test model
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Fig. 10 Comparison of measured and predicted cutting
forces for the first test model
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Fig. 11 Comparison of measured and predicted cutting
forces for the second test model

A kepsD7F 2,100 N/mm? o] 2= A& o] 8319
2 @9k (5)EHE daEe o538 5 gl Figs.
10 7 11 2 Figs. 8 7 9 o] AAJgk A2} 2

=]
Soll gk A2 SAg 2 (5)011 71HkS —‘:?
SR ulmw Uepd Add, 7 A3 24

Ao disiA Sk dSgke] & ?:li]%}ﬂ A
S ¢ F 9tk 53] ojglg vl AnEL H|
Ax A BANE EYE F53 Aoy 9 oA
2 sl FA mdo] wo IS Ztete

AHE S BojF = Zlojth

Fig. 12 & Fig. 9 ol AAIg F HA A3 =dd
gk Ao 58S 53 A9E BT g,
o] A9 Hu A4 FHL2 1,175 W 2 HET &
I 7bE e A 7 SRR MY {5
uf stk 1Yy 2 A5 AYg v A

1341



Zhol o] Ho A4 5352 753 W o, 3 #H
Vg el A @A E Y ek oA

<4 =
A Al 38 A $8S 753 W2 A,
SGeko] Ay} 33 7|E o] 0.2 mm/rev

1,000 %%} 5 %1 2 mm/rev 9+ 0.01 mm/rev & &}
T HAgE s 53] T
Wako]l dA|stHA o]EEFe] Zpolrt o] FwF
Fok 2 mm/rev 2] 1 %ol 3]93= 0.02 mm/rev
A o3 M T ARES AR ATTH
# HZA NC TRade] 7S

g Jhdel ol 138 /Y NC E=E8 +
Z7] NC ZEOHLS A& 37 429 A&
HAHS AXHA 524 MY NC ESEZ 744
A NC 2oz WEson A3 7}
Aol A9 A7+ 3.0 GHz & CPU 7| B 41¥ Intel
Pentium-IV 9| A 1.49 sec A w|-$- ZA Jebyt

‘?
7
ol
o]
o 1
= °
o]
o
o]
o
o]
3
k)

1200

1000 |
800 |
S ]
o ﬁ ]
£ 600
o
[e)]
£
£ 400 |
0
200 |
0 1 1 1
0 50 100 150 200
Time (sec)
Fig. 12 Cutting power of the second test model
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Fig. 13 Optimum feed for the maximum allowable
power of 753 W
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Fig. 14 Cutting power at optimum feed for the maximum
allowable power of 753 W
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Fig. 16 Cutting power at optimum feed for the maximum

allowable power of 500 W
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