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ABSTRACT

The objective of this paper is to investigate the effect of factors on the dynamic stiffness variation of boring
bar. The experiment was carried out by Taguchi Method and Orthogonal array table. The results indicate that
overhang was found out to be dominant factor with 95% confident intervals and feed rate and depth of cut
were insignificant. In addition, analysis of loss function shows that loss value increased sharply from 3D to

4D(D is a shank diameter). Consequently, there is critical point which changes property of dynamic stiffness.
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AF(t) = AK « z(t)

Ma(t)+ Cu(t) + Ko (t) = AF(t)

Mx(t)+ Cr(t) + (K—AK)z(t) = 0
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Powerof Signal

5/ ratio = Powerof Noise

MSD= 0S2HE 9 i AlE A 2K (mean
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Accelerometer

Boring bar

Fig. 2 Experimental set-up
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Table 1 Mechanical prop. of SCM440

Specification Value
Yeild Strength(kgf/mm2) >85
Tensile Strength(kgf/mm2) >100
Elongation(%) >12
Reduction of Area(%) >45
Sharpy Impact Val.(kgf‘m/cmz) >6
Hardness(HB) 285~352

3.2 & 44

Table 2= 74 #&¥ d2xde yehd A
ojty. I AXAY FH HAxAS =

BE AAERANA AR = F9Y 70%°1H
7} =8 A3 A. W8 (overhang)S At
F(shank) 27<] 3ul, 4ul, 5Hl 2 pro] AA|
91 Fig 3% 2ol mar
200m/min®. 2 AAGsA IR 2] H2}
(dry cutting) &2 133} th.

PN L
5=

Table 2 Cutting conditions

Condition 1 2 3
(A) Overhang 3D 4D 5D
(B) Feed rate(mm/rev) 0.05 | 015 | 0.25
(C) Depth of cut(mm) 0.3 0.65 1
Sleeve
Boring bar
S
a

Overhang

(L)

Overhang (L) =n « D(&)
Fig. 3 Schematic diagram of boring bar
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Fig. 4 Modal test of initial condition

Directional Deformation
Type: Directional Deformation (Y Axis )
Frequency: 4615.9 Hz

Unit: m
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Fig. 5 Result of simulation

-102 -

ol
N
%,

o,

n\l
B

Aot e

/NHM 3t}
&l ™3k 5/NHg) &=
bl 27} Fig. 6°lW HAHx
g d 2 AR WE
/NHlo] T3 F2HE2(ANOVA)

1011 gt 7= Table 40 W
(ANOVA) Z7} S HY(A)
Wl frejstar 3%

T

13} wE

Table 3 Z9(3) table and results

Factor %
No. S/N
A|B|C| N1 N2 N3
111 |1]1]0112] 0146 | 0.250 |14.9322
2 11]2]2]038]0308| 0345 | 9.6998
3 11]3]|3]|0421 | 0410 | 0441 | 74487
4 1211]2|0472 | 0420 | 0468 | 6.8599
5121230719 |070 | 0711 | 27710
6 | 2|3|1]0703]| 067 | 0652 | 34097
713]1|3|0841 | 0858 | 0865 |1.3635
8 13|2|1/]0838]|07601 | 078 |1.99%4
9133|2089 | 0845 | 0862 | 1.3909
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Fig. 6 Main effect of factors

Table 4 Analysis of variance(ANOVA)

Factor| DF | SS MS F P
A 2 |130909 | 65454 | 36.26 | 0.027
B 2 | 22151 |11.075| 614 | 0140
C 2 | 13655 | 6828 | 378 | 0209
Error | 2 | 3610 | 1.805
Total | 8 |170.325

Table 594 = 3ATF ©
7Zy 15Fo R
o] FFo WE S/NH|
YeERR ST

Table 5 Prediction of S/N ratio and mean

A1B1Ci A2B1Ci AsBi1Ci

S/N ratio | 14.1089 | 7.76213 | 4.99887

Mean 0.17288 | 0.48444 | 0.69966

AB1C1, AsBiCiE o9 4(11),(12) & °]
gate] ekt

l;(A23101):N+a2/"j31+01
:u+a2+u+b1+u+c1*2ﬂ (11)
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Aol T3 S/NHIE Hlg o= 2(10)°]
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