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ABSTRACT

Any relative deformation between the cutting tool and the workpiece at machining point results directly in geometric

and dimensional errors. The sources of relative deformations between the cutting tool and the workpiece at the contact

point may be due to vibration, thermal deformation and cutting forces. In this paper, geometric error prediction of

workpiece in turning has been investigated. To reach this goal, turning experiments are carried out according to selected

cutting conditions. The variable cutting conditions are cutting speed, depth of cut and feed rate. The results will be

useful as a guidance to select cutting conditions to improve the geometrical accuracy.
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Table 1 Result of experiments for fractional factorial

design
Cutting Depth of Shape
(ﬁg:r speed I[Ir?ﬁ;l]/rr:\?]? cut error
[m/min] [mm] [¢m]
1 50 0.05 0.5 75.8
2 50 0.05 1 86.5
3 50 0.15 0.5 37.4
4 50 0.15 1 88.1
5 150 0.05 0.5 28.5
6 150 0.05 1 80.8
7 150 0.15 0.5 20.9
8 150 0.15 1 49.7

b B A E 2-level Y A AFL &
3 dabzlo], Aar&m, o]|EF9 37 AAE FAAL
ztol] JEFS PN E AR ARG WS EHAAS
AASATE SR AP vheHget A
FE Atole] BAE Aoy AEHIAE T34
ggdoz 73 oS wEHEY g Ay Ee
A2 e Ay HSFEY £F S ol Ao
ZH, AR od BEAS HAHgsle WY o

shape error0ll CHet =St =
Ciole =

Culling speed Feed rale

80

70 ANy

60+ e e

50-] ~. T

404

0.05 0.15

fCFis
o
3
o
3

80

60 ~

504

40

0.5 1.0

Fig. 1 Main effects plot for shape error

shape error0ll CHEl NS =
IOl &

0.05 0.15 0.5

1.0
pr :
.- - Les Cutting

T T
Cutting speed

Feed rate
— 0.05
77777 0.15

Feed rate e

Depth of cut

Fig. 2 Interaction plot for shape error

2 =RdAME 290849 Tt 73 A2t
o], k&, o)F e 3/ AT FA LAt A
= 4T dig w2 HHsh S A5k v
W AP FFAT

HhEEHAY AAE st SATAUES A8t
AT Table 2= 7 1A} B AAke] #FE YEhiH
Table 3& A27hgol Ao AP A74S HoFa gloh

HREEHAF O £4S 918 MINITABS AH8-313]
o Table 39] 4F 23S o] &8t vHEEH IS
TES &, 2 AeS ol&ste] vkE ol i =¥

,10,



W Heta

A

s3] %], #1037, A6

Residual Plot for shape error
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Fig. 7 Specimen set up
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Table 3 Experiment condition

Cutting conditions

Run

Cutting Depth of
o gy et Tesdme P
[m/min] [mm]
1 0 100 0.1 2
2 0 200 0.3 1
3 0 200 0.3 2
4 15 100 0.1 2
5 15 200 0.3 1
6 15 200 0.3 2

Table 4 Experimental results for cutting forces

Cutting force [N]

No.
Fx Fy Fz

1 173.1 4.1 67.5

2 60.2 5.1 24.8

3 254.2 18.5 65.3

4 175.4 10.8 68.9

5 201.6 11.9 42.9

6 368.4 30.5 76.3
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