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ARTICLE INFO ABSTRACT

Article history:

We have prepared a DEMO conveyor device for conveying a large 8G class

Received 30 April 2013 glass sheet using ahorizontal air-cushion system. This device consists of the
Revised 15 July 2013 body frame and the driving frame that are combined to realize a frame for
Accepted 18 July 2013 conveying glass without any contact.The driving frame comprises an air
Kevwords: flotation table (bed), drive roller supported at both ends, and ASU. Part of
Aii/tushi;)ne d pad the ASU serves to control the airflow as the chamber consists of a porous
Air levitation pad and fan. Fiber filters replace the porous pad and axial fans serve as an
Air table air compressor. In addition, to determine the appropriate glass levitation from
HEPA. ulpa filt the air table, this study examined the design specifications of the applied
LCD ’lu pa hl ers filter (discharge speed of HEPA and ULPA filters, and flow rate) as well
glass sheet as the height of the and the proper supporting roller height (14mm). Then,
Non-contact glass after adjusting the position of the ASU and the number of ASUsrequired
to configure the UNIT air floating C/V, we analyzed the height and flatness
of the glass and derived the appropriate layout (1140-mm distance between

ASUs).
1.M 2 Table 1914 BeFE ZAAH 50°1le11°] FEA AFTE
213k 8AITH(2,200 x 2,500 mm)o M= 60%1%] o) 3d AJake
B EA X (LCD-liquid crystal display) TV A7l 52, 57 Vs8R ek Ggo] o] oA 7}7-5,01 ]’ﬂ- o]t} AT
AAE ol 60214 o) 2HHF AF wFe] FE L Ye FA  FE LA 653 HdS 37 A = AR 104 el A=
o H2aEdo] 3 ARAEE FE3 2y 3 AdFS 5 ofd F Yl 6% Ao Thesit o¢t %‘01 AT 2U¥ TV
21 glom @A) 208 TV Aol G930 1Ak ABEA, 104thel ANEA 234 3T o BaRE

AZ 2,880 x 3,130 mm) AAERIE BH3k A2yl ZRAQ 4

g2 Fusn e A4l
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Table 1 Number of panel to be produced from a mother glass
in inch level".

Fab name s1z¢ 3om 37" 40" 42" 5" 57"
Gen. (mm x mm)
Tangjong |} ¢70 « 2000| 12 | 8 | 8 | 6 | 3 | 3
L7
Tangiong | 100« 2460 15 | 10| 8 | 8 | 6 | 3
L8
B oy A ™ n

v
HF&A:EEE‘”:‘:‘-{’)333““2}'| -Q

L4

Fig. 1 Schematic design of the air floating system for the
non-contact conveyor system
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Fig. 2 Driving frame view of the directional air conveyor
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Fig. 3 ASU (Air supply unit) design concept
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Fig. 4 Schematic design of the air floating system for the
non-contact conveyor system
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Table 2 Specification for the air floating conveyor

MODEL (unit) DEMO spec.
Equipment Size (mm) 2,900 x 2,500 x 1,500
Glass Size (mm) 2,500 x 2,200 x 0.7t
ASU Filter HEPA / ULPA
HEPA mean velocity (m/s) 0.47~0.52
HEPA total flow rate (m’/min) 31.4~344
FAN number 12 EA
ULPA mean velocity (m/s) 0.41~0.44
ULPA total flow rate (m’/min) 26.8~28.8
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(b) View of the floating glass over the air bed (table)

(c) ASU assembled under the air bed (table)

Fig. 5 DEMO version of the air levitation conveyor and air
supply (with an air filter)
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Fig. 6 PLC system to control ASU fan
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Fig. 7 8G glass cutting area (unit: mm)
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Fig. 8 Diagram for the levitation and flatness at the air
floating table

(b) View of experimental work (sensing)
Fig. 9 Sensing measurement at the air floating C/V
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levitation distance= A— B—t

(©)

flatness = Max (B) — Min(B) 4

3.4 HAMZ 0|85t FA 58 At I 74
37] 54 Aulo]o]e] DEMO A B|2EES 93 ASU 27
[oK(Table 1) AH&313 22t HEPASH ULPA ZEIS AHEEO.

™ ASUZES AZlE 1,240 mm, 1,140 mm, 1,040 mm 940 mm
FO% 100 mm?¥ Eo|UA i AHE Figs.11, 123 2]
56709 1A Kol i SAHCZ FASIGT o] SAREL &
7] 524 EolE "ol Sk FAE ek A ellA Skt
A Aotk

HEPAS} ULPA ZEEZ ASUZS] Agdl whe} 37] 24 H)
O|ERFE STt FAE Ael(=4 - B- 1) FA FolA Hhet
Ha AP E Jehd FE& AE o] HEAOE RAFOon =3t
AAoA Zetx 24 sdYA744 AZB)E 7128 9

HEPA filter (I)

Levitation distance - Eq. (3) Glass deflection (‘B’) Glass deflection (B) contour plot - Eq. (4)
1/2|3|4|5|6|7]|8 1|/2|3|4|5|6|7]|8 La s asoeor s
A 94| 4 16| 4 45|37 |57 101 A |316] 37 |39.7| 39 |37.7|368| 356|307 i zz
B [102|62|66|95(96|75]|67] 10 B |30.8(348347|334(325]33.1| 346|308 wam
c |114] 98] 116]133]126] 9 [ 7.4 104 € |296(312]30.1]29.6(29.9|317 339304 -
A D |14.1]14.1|146|156|144| 94 | 7.8 | 105 D |26.9(269(27.1|27.8|28.8|31.2|33.5(30.3 i
E 13 |127(13.8|151|136| 9 7.8 103 E 28 |283| 28 |28.4(29.2|31.2| 335|305 .zi
F |105| 81|95 |119| 11 |72 (74|96 F |305|329(324|31.7|31.3| 32 | 339|312 ::i
G (86|46 36|57 |52|37]|65]|99 G [324|364(382|37.6(36.2|34.9|34.8|309
1|2 (3|4 |5|6|7]|8 1/2(3|4|5|6|7]|8
A |98 57|67 |67 |61]|64]|69]|106 A |31.2]353|34.6|36.3|36.1|34.1|34.4]30.2 iz
B 9.8 | 66 | 9.8 |12.8|123| 99 8 |107 B [31.2]344|31.5|30.1|29.8|30.7|333|30.1 wn
C 9.8 |73 (111|146|144|107| 8.7 | 11 C |31.2|337|306(28.3|281| 30 |326(29.8 :i
B D |[101] 7.8 |11.5/156|155(109| 9 1 D [30.9(332(30.2|27.8|27.7|29.7|323|29.8 -
E |101] 79 [116]155(148|104] 8.8 | 106 E [309(331]302| 28 | 28 | 298|325 302 .
F |96 |74(113] 14 |128)87 82 10 F |31.4(336]306|29.6 29,5 | 30.5 331|308 o
G| 9|64l |72]58[5[7 |10 G | 32 [346]33.8|36.1 (356336343308
1|2 (3|4 |5|6|7]|8 1/2(3|4|5|6|7]|8
A | 842926 (127|131 39|89 A |326(381|37.5]30.4|29.2|36.2|374319 22
B 83|36 |58 |148|149| 7 46| 89 B [327[374|34.2|283|27.6|329]|36.7|319 b
C |83 |48|83|158|157|88 |56 | 9.3 C |32.7|36.2|31.3|27.2|269(30.9|35.7|315 ;z
C D | 86|57 |91|163]164| 95 |64 | 94 D |324(353]305(26.9(26.6|30.3|34.9314 a2
E |92|64|91|162| 16 |98|69]|95 E |31.8(346(303(26.9(269| 30 |34.4|313 -
F 9.2 |67 | 95|154(149| 10 | 7.2 | 93 F |31.8|343|299|279|27.8| 30 |34.1|315 ;i
G 9 66|76 (88|76 (757197 G 32 | 344 32 |344(345|321(342|31.1 =
1]2[3[a]s5]6]7]s 1(2[3[as5][6]7]s T
A | 83|24 |46|183]185|43 |29 |83 A 327386 35 |244(235|34.2| 384325 g ; Zj
B |78 |22|67|193|192]69 |28 |78 B |33.2|388|327|236|23.2|319|385| 33 28
C 72| 24|82|193[193]| 8 3 75 C |33.8|386|308[23.4|231|30.6|383|33.3 .Z:z
D D 7 28| 84193 19 |82 (31|72 D 34 1382(304|23.5[23.5|304|38.2|336 ane
E 71|27 |78|189(189]| 8 28 7 E |33.9)383/30.7|23.9|23.8/30.9|38.5|33.8 I:i
F 72| 23 6 |183[18.2) 64 | 23 | 69 F [33.8]387|325|24.3|244|32.7| 39 [339 ::
G | 732337 |174|165] 31| 24|75 G [337(387]349|25.2(257 356389333 }
Fig. 11 Glass 3D chart in the case of applying HEPA filter
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ULPA filter (I)

Levitation distance - Eq. (3) Glass deflection (‘B’) Glass flatness (B) contour plot - Eq. (4)
1/2(3 |4 |5 ,6/|7)|8 1/2(3 |4 |5 ,6/|7)|8 1131 45 § 7 3
A |114|6.56( 88 | 6.4 | 45 |3.45| 42 | 124 A |307|355(36337.4|385(393 365|295 2.7
B |115(7.25|124|115|105|7.55 [ 7.15| 123 B |307(343| 33 |322(327339 (341|296 -
C |117| 83| 14 |143|143|125|107|137 C |304(332|31.2(295| 29 [29.4303 283 ::j:
A D |119| 84 |148|155|164|158 153|163 D |30.2(327|305 (284|274 266|258 256 wia
E |117| 8 | 13 |148|153|142 128|144 E |304(329(30.7|289|282|281 286|275 ::Z
F |117]7.05|122|124|115|9.68 | 7.88 | 11.9 F |304]337|321 314317324331 301 -
G |106(525| 83 | 69 [5.55| 56 |4.81]10.9 G |315(351|356(368|37.5(37.8|364 311
1|2 |3 |4 |5|6|7)|s8 1|2 |3 |4 |5|6|7)|s8
A | 11 [474]7.23]6.83|7.23|9.22|535| 121 A [315] 37 |37.4]36.9|35:8|33.9(34.1|30.2 )
B |122| 72 |122|115|127|113|672| 123 B [303| 34 |326|31.1|30.3|309|33.1| 30 .;::
C |137|106|155|15.5|14.9|124 (685 | 126 C |288|304|29.1|28.2|283 301327297 e
B D |164|152|183| 17 157|131 7.3 | 125 D |261|259|26.1|26.7|27.8| 30 [327]29.9 :::
E [152|128|156| 16 |14.9|121| 7.5 | 121 E (273|278|27.4|27.6|28.3|303| 33 |302 =337
F |126|848|12.2|13.1|128|113|675| 11 F |299(322|31.1|30.4|303|314(338]313 e
G |108| 41 |673|672| 7.2 | 92 [575|113 G |317(359|36.2|36.8|357|344(349| 31
1|2 |3|4|5|6|7)|8 1/2(3 |4 |5 ,6/|7)|8
A [122]754|126] 10 |9.18]123|695| 126 A [303|342( 32 |337|33.8(308|325|29.7 )
B |119(7.25| 15 |15.6]16.3| 139|732 | 124 B |306(33.9(299|27.1|267|283|325|29.9 .;::
C |115|7.04|149|17.8|17.8|142[675 | 12.1 C | 31| 34 | 296|258 254283328302 naa
C D |105|649|14.918.5(184 144 63 | 115 D | 32 346|295|252 (251|287 (337308 ::j
E |107]525(129(187|183| 13 | 56 |10.8 E |31.8]354(30.1|249|249|294 |349|315 nEa7
F |102|4.08|11.4 (185|174 104 41 | 10.1 F |323]366(319] 25 |257(322364 322 e
G | 9.8 |275|868|17.7(153| 8.1 [ 3.4 | 102 G |327(37.3|34.2(258|276|355|37.2|321
1|2 |3|4|5|6|7)|8 1|2 |3 |4 |5|6|7)|s8
A [999]3.04]11.1]203]202|103|225|10.6 A [325]387335|23.4|22.8|328(372| 317 i
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Fig. 12 Glass 3D chart in the case of applying ULPA filter
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Table 3 Summary result of measurement for the HEPA filter

Lifted height lass flatness
ASUs gap | o (A)/maxgh(A) Aqunax (B)-min (B)
Al 1240 mm | 1.6 mm/15.6 mm 12.9 mm
B| 1140 mm | 5.0 mm/15.6 mm 8.6 mm
c| 1040 mm | 2.6 mm/16.4 mm 11.5 mm
D| 940 mm |22 mm/193 mm 15.9 mm

Table 4 Summary result of measurement for the ULPA filter

Lifted height lass flatness
ASUs gap | o (A)/maxgh(A) Aqunax (B)-min (B)
A | 1240 mm | 3.5 mm/164 mm 13.7 mm
B| 1140 mm | 41 mm/183 mm 115 mm
c| 1040 mm | 2.8 mm/18.7 mm 124 mm
D| 940 mm | 1.6 mm?21.8 mm 16.9 mm

mmEZA 7P Fe-S lgth ULPA ZEJS] 4$= ASUTH 7t
Zo] 1,140 mm ¥ wf 4 Eol7} A7} 183 mm HAE 4.1
mmEH HHHo|3 T3 HHE FEAME 11.5 mmEHR HA|
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