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In this paper, we have discussed on the characteristics and modeling of machined geometry which was established for
the case of round shape machining, also the effects of externally machined profile are analyzed and its modeling realia-
bility was verified by the experiments of roundness testing, cspecially in lathe operation. In this study, we established a
harmonic geometric mode! with the parameter harmonic function. In general, we can calculate the theoretical roundness
profile with an arbitrary multilobe parameter. But in real experiments, only 2-5 lobe profile was frequently measured. the
most frequently measured ones are 3 and 5 lobe profile in experiments. With these results, we can predict that these
results may be applied to round shape machining such as turning, drilling, boring, ball screw and cylindrical grinding
operation in bearing and shaft making operation with the same method. In this study, simulation and experimental work
were performed to show the profile behaviors. we can apply these new modeling methods in real process for the predic-
tion of part profile behaviors machined such as in round shape machining operation.
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Fig. 1 Round shape lobe profile generated by the relative
motion of tool and workpiece
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Fig. 2 Theoretical profiles for lobe 2-8 with equal revolute
deviation with proposed model
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Fig. 3 Theoretical profiles for lobe 2-6 with unequal revolute
deviation with proposed model

Aol o Ate tyie] 574 olstz Yelton
o) JERA skt 570 ol dtE R vl 38
€ Fig. 2 o A9 vpisiA & 670l e w3}
4o Ao zudael 3y 2709 zﬁ”oﬂ
o2 & 7] gt & e R

o ArI7b % tH o2 ozl A EEde Ao *MEI
™ UrEMZ} °‘7%1541 ol 7}z}
270 379 Aatel 2HE Yo X8 A& & gk =
g Ao A thEe] Fage) 57) of o}i L}EM‘
o] FAEFH FTY 25| 57 olEr) HnE
Aol FAFZzH 0, /0 (£5) £& 0, /w (<5 8 3
Aty e A4t Aol bw, 5 R, R, 0,9 O,
297t A" 18l 2feA] 219

Fogol 299 FART F0 28X R X 4H e
<+ 3 Bx7el 0°2 FAAAM Ueh= ?ﬂ*‘om
AA 7FEAdE o] 9AE AR + glokz A&
8}

o T
T =1

03_', >
=2 rlo

= by
~
©
;xg
J_—Yl m

427 wd 28 Are 0,/05e w,/coou
CERICEIERE R P R B
Z3} 27 o) glojA™ 1 2uo] A4S e

L

58

A ‘ |
|
(a)
T N e
' '
N
> ; >
L | |
| |

i G
b ? g
(e) 4]

== A2kl Fig 2-3(a)9} 2o] 749 7}

245 JehA dot Fig. 39 (d)-(f) 28L& 7129

Aol dhawrakel A5 L AAG 2 27 o|4d Fe
o, 71Ege ANE duEes iAW AR

3 JYE J8& 1 Aol A9 A4 s}

= At

Fig. 4= #3837 379 JAYEHE ey

O

“

.‘_,
i~

T
e}
u
X
Fﬁ

® 210l
Z2t R, =0, 0, =5% R =1, ®, =3¢ 3% 2719

Aol 9 E 7Zhz) WEA A 7 EEte HELEHE JE
3 Aot 22 2/ A mzte) ZEANGAR BE Vel
E Aoy B drdMe e 57 2ot A
e e A%E e 2749 ZE A wg

Sl 7
b zHe) @43 ARAT 8T BT T =



g2 A g A A9d M35 2000. 6.

interfacing 3 2] st $-A4& 4= 9

2 Mg 4 9)e AA Zzode dgg A3 Wy

o 2
ez el Aes Zzade 27|13y 2 Al
Z o g BolFa gl B Agdq g 2ROYC R
e A AdE E4E BAetn 12 F UL

o)

AA

Fig. 6& w722
A3 g & ERY

vz
9} R =2, =39 7% 27|91 AAE 27t st

2
v P ey :
i ""*““""‘"’Wmml»

(b)

Fig. 5 Configuration of developed profile prediction program
for menu start. (a) for lobe with different mode. (b) for
lobe with different initial phase
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Fig. 6 Theoretical profiles for lobe with different vibration
mode and initial phase deviation
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Fig. 7 Theoretical profiles for lobe with different vibration
mode and initial phase deviation
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Fig. 8 (a)-(d) Experimental lobe profiles for lobe 2-5 (V' =70
m/min, £= 190 mm/min)
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