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Measurement of dynamic and static behavior of bellows with a large diameter for

LCD and transfer assembly machines
YURE L, ZZA Y AEe ! HMAH? UFES?
**]. H. Kim(jaehkim@kimm.re.kr)! , K.-S. Kim, B.-I. Choi*, S.-H. Jun®, J.-H. Kim*
PARARTY U G AR ATRE e A7
* gl ae) 4354}

Key words : Transfer assembly, bellows, telemetry, dynamic, static

1. ME
Wgoe=z gy 4n @ AEZR BE Z3b o] 9
A7 dastuA, el g = 71A Al

go Ay REold, MEeat 2 24 1T
BEeA A3} wure 4YE Fol 4 Fole] wE
oA A ¥ FRm dwEt. 849 Bee A%w
%
[e]

2 tlo AT myY
)
>~

W2 9= welded metal bellows & |91, 24 7}
Bt AZE B2ezxng v Z HES 5548 5 3
= Aol olA HZo g Agda otk

LCD Aol E g8 259 Af, W2 e=7t ALE
I 9tk LCD 9o 7|® A7|7y Ak didstEel wat A}
He 29 2R M2929 7% A&KHoz Frts)
Aol STt Fig. 1ol ©]#3t LCD kgl ALE= =
5o o7t yEhg glom, o]yd ZRe F FEiof
917 ¢] 500 mm ©]/dQl Wy W=7} ALEE I Qo) &
AT AE £170] 640 mm ¢ HE WE =2 gFu g
on, ol#3t WI L= I AFAo] TR EFojof AFH
S & LCD 22X AHgd 4 St}

A gy B2z A Hig A= Bol o] F
AR A B3 el lom, WEze-= 1 s AZel| AN
Yol gl Hlgo] E7] wiTol B 49 HAEE AZ 4
ks EAIA] At AAR ALE HAES Oy A2
$=o AL oaFHE FYnt uwj g FHdgA T
o] WrAlEHE EAI7F Bal Han 9tk Uiy M2 9xo] 5
Yol A= o4y 7k a<]le] 2gE 4 AR OF w2
2o B A2 AT & AFgoE
A dEglel] e dF W AU FFo] Fa
Aoz AZhE I 9t

i rlr oo

2. Y WEPx SH AS 53
o]

Fig. 1ol AF&5E gy A2$=9 A9 &3 <%
e S =1, Ho stroke & 1m o] @3it), o]

zol: fHow QAW AAE a7 s ojg,

A B AT A E telemetry S A gate] FHoR J1&

= Alzs SAse wae ARgsslit 54 ARl AR

| A2 Fig 2 9 Tk 3 & MRS SAY e

Microstrain A}2] 4 7}&EE A S AFRSIG oW RF ==
HO

[e)
Fo| 7EE Ass SN dmg=o F4 AES
MAs7] f8te] a9z FE W Wy FdsH
frA 8k pantograph o] AR&-E|1.SH, o] pantogarph °|
ol et MR g-=0] FA AT AolE HUFskeith
=3¢ ARE Fig. 3 ol EAEY o] A E
pantograph ©] $1-& wloll&= v§- W 4Hz o] sloA] WEZ S
=] Fzlo] WA & &S <o 4 9} pantograph ©]
AE ALoE B 22 I FHFE AU, dg3el
tube o] FR& HYS & 5 Urt

o ofr

} A% ggor BRAws AT 5 vk

o dF WEes 90 7

rosette strain gage & §-#3t o, A2 thE 2 /]9 A
A ZAsE Y. A= 8 3 5 rosette strain gage & -
aholvh W2 9271 h5E el strain W3S F743817] 9]
atol MTS Abe] E5/07 A R71E AH&akel o, Fig. 4 <F
ol st Al@stadeh. o F B AlstE W 8 i

I
W7 wgE strain o] 7H

Fig. 5 °] 574 Ax=5- =
AL & 5 dem, W W strain > A5 Ao M= o
2 A-AA A 30%7HA EddEE Ads & 5 ATk
olAe o FHBT 30%7tH Z o] LT F 9
o AS ovstr®, o]E wbygste] Uiy Wme=o S
i AA7E o] FojA oF dht,

4. 22 I HE

e 2Rz w4 2 AH Aes ST e
54 AadE Tdsslon, o5 WY EE-=9
Fol 2 dFe vE e IAES 2HE S
4 AEHH pantograph & ARSI ORA, Y MES-=
o 4 Ass A AT F dves AS & F U0
4 A ARty 495 Wdo s v WEF strain =
Sool Aol 30%FE/HA BdEddA AT F deS
dkth ol UJES uFsta JfHshE A WES
= 5 e,

Fig. 1 Photograph of a LCD manufacturing machine with a bellows
of a large diameter.
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Fig. 2 Schematics of a bellows assembly with a telemetric system
of measurement, and a triaxial accelerometer for wireless

measurement.
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° Fig. 4 Photographs of a testing system for static behavior of a
E 00154 ] bellows unit: (a) a bellows unit with 3-axes rosette strain
E. 0010 | gages (8 strain gages are used.), (b) a test machine for static
< behavior of a bellows.
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Fig. 3 (a) Measured acceleration data for a bellows assembly with
pantographs in the frequency domain, (b) for a bellows
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