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Manufacturing accuracy of a precision instrument was essential to stability and efficiency of the
product. Accordingly, geometrically accuracy management of precision instrument was very
becoming the technique in order to design and manufacturing for machine. In this study,
Measuring System is developed for extra long roller using non-contact sensor. Futhermore, If's
studied by Geometric Tolerance. Exact roundness is obtained fo Least Squares method from the
reference circle of measured data. Measuring System is analyzed point of measurement and
straightness of extra long roller is evaluated by FEM.
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Fig. 1 Test of straightness and roundness
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Fig. 2 Organization of measuring system for extra long
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Fig. 3 Geometric tolerance measuring system

Fig. 4 Spindle housing of measuring system

Fig. 5 Inspection sensor of measuring System
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Fig. 6 Measuring system for extra long roller using non-
contact sensor

A A

o]

2 & T

AE WY TN BFdd d35d
% 2 %

-H
ek

)
pacd
o
2,
2
e

2
]
o
offe
)
L,
B
-Z‘« B

o
S
Rl oo
ump
d_g
12
O{N
>
2
>
i
.m«

i}

el Aol % ﬂE%~%ﬂ&t
gtk WA U] 2AS 34

ﬁﬂérﬁﬂrﬂ—uznﬁf’é

A
oE o M
©

‘J



BIRYUBsEIX A 277 45 pp. 3339

Aprii 2010 / 36

HolHZ5H a7ds 7Ede F4@e b 44
R =2 i 953 Zo] dn.

R*=(x-a) +(y-b) )

£ 9o A (x yweld A A

EREZ &Y H2 A5g q =0 A 54 do]
Blo o) 3}

Z(R——Rl. )2 , where Rl,2 = xl.2 + yl.z )

i

<
i

3 2ol Hi, o974 Fig. 7 34 &l q & HA=

e #FE FikE ot

Fig. 7 Least squares center

3 AANE ol&3td LcD HAY WS w©a
E3A Belo] disldd golA AANE ol&d &
A3 9 X}E Tablel! & 2T},

3,600mm & 2FF B sty 200mm T4
2 7b7h 00, 90°, 180°, 270°2 B AA A7 A
AAsg e ZF d A 10 3 o)Ay
E&4E 53l Q¥R S st

Fig. 8 & 2] SAAA A A= W3}
of wigl dAslE FEALE JUehddoh o3
A A 6.5m, A 3mOE YERT

BZAAE S8 400mm 9} 3400mm FZo}A
FHopAxrE SAs s HAEAE 2200mm oA
Ueds ¢ F doh ole AZFTA A E8Y
g BIZAAM AMFLAI} Bo] AT E &
- U

1z o

Fig. 9 ¢ Fig. 10 & dd], A7t LS
400mm $F 2200mm A FolA FHAASHE 0|4
AYE HIME AAT aHZoln o7 g5 y
T oA Fo] Havh HE AHoEn WYL
Yetle o=zt R & HAAESH o3 A
Ao disty Heng JehiE AaAsEA 0

3 1 Apolel WHE AW B 2FNE 099 9
067 = 23 dolEst A9E YeriE DA 2

A%e ¢+ sk
Table 1 Measured value at roller rotation
Measuring |\ feasured value at roller rotation(zm)
Position
(m) 0° 90° | 180° | 270°
200 15 6 21 15
400 7 i3 i8 22
600 14 6 19 10
800 19 21 16 8
1000 6 19 10 15
1200 17 12 6 11
1400 8 i4 17 16
1600 10 13 16 17
1800 19 18 15 11
2000 11 15 7 5
2200 il 18 15 13
2400 13 12 18 18
2600 16 10 13 17
2800 9 15 17 18
3000 19 10 - 18 9
3200 11 12 19 20
3400 5 18 10 9
3600 10 5 8 17
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Fig. 8 Mean deviation at measuring position
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Fig. 10 Roundness using LSC at 2200(mm)
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Table 2 Material properties of roller

Material SUS Aluminum CFRP
Ex =380
E (GPa) 200 70 Ey=5.1
Ez=5.1
Uy2=0.281
v 0.33 0.33 M= 0.281
V23=0.470
Gxy =5.55
G (GPa) - - Gyz=15.55
Gxz=4.55
Density
(k g/m3) 7870 2700 1580

Fig. 11 FE-Model
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