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Development Of Fire Polishing Machine

student:Sheng-Chan Lin Advisors:Dr. Shane Y Hong

Department of Mechanical Engineering
National Chiao Tung University

ABSTRACT

A new technique developed in"removal of Seratches on glasses utilizes flame to
heat the surface of the glass and-a thin layer, of'the same depth of the glass scratches,
will melt and appears obvious viscosity. Then, during quenching to the ambient
temperature, the scratches will be (*fixed” by the" surface tension until they are
removed and the surface of the glass turns out to be smooth, which is the technique
we call “Controlled Fire Polishing”. The thesis integrates the data and information,
stressed specifically on the observation and research of glass characteristics, to
conclude out functional requirements of a new generation of scratch removal machine
with more precise control unit, which can be adjusted to the environmental factors and
capable of continuous production operating in the factory. There preserves space on
both sides adjacent to the fire polishing area for heat treatment to yield more

successful pieces under fire polishing.
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Bl 19 777 gLIg 56 B F s Tié * P4k 4T 038 (soda-lime glass) » H & % 4
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Lwth BoOs 5 fritsreng i 4 - gL EHIER 95 520°C @ F %Nz &

TR R A B A A ARG S A MEP R RS T P SRR S MY
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)R M (F ) P R Bk TR AR 2 53 Bow F] LG B AT R
BengbEE I % 0 A % 2 RS FPIERES A s F AR R o E s SEE

¥ SEENERS SECEE ST Y-S RS IR SIS € ) R

Ay HEM G EEFRE R E A M AR Dt B
5 b gl B o R OB 4o B2047 57 0 2 P33 rPoisson’s ratio 0+ €
MEER R PR S BtS E MM TR TRM B X 0.5 - kg e
ARFHEFER2Z VR Aa R CHABM I n F RIS REE R O
Phlice F PRESRL > - SR AR EM GRS S 716 GPa %A
% 5 450-550 C PF o I L B M T 662 - 64.0 GPa> T334 5 65.1

GPa -
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Young's modulus (GPa)
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Temperature ('C)

B 20 © 1@ * £ 352 0] 18 Hg 4T I3 E B 21 SR 1 BcenBl 14 [25)

% 10 &P N GHcdrig * g7 Soda-lime glass = 4

Oxides  Concentration ( wt %) €oncentration ( mol % )

SiO» 71.0 71.4
Na,O 14.7 14.3
CaO 11.8 12.7
Al O, 165 0.98
Sr, Oy 0.27 0.16
BaO 0.23 0.09
MgO 0.07 0.11
K,O 0.01 <0.01
Other 0.27 0.25
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20 2NEdagy ¥ [32]
Rail Car Tvpe Window Location No./Car | Width Heiaht | Corner Radius | Rad. Location
1 &9 SS 6dr Door 12 13.75 31.25 2.5 a.b.c.d
1&9SS6dr Corner 2 15 30
1 &9 SS 6dr End 2 18.25 25.75
1 &9SS6dr Main-upper 2 52.25 7.63 3 ab.cd
1 &9 SS 6dr Main-Iower 2 53.5 20.13 3 cd
1 &9 SS 6 dr Near Sign 2 53.5 17.5 3 c,d
2&3 Red paint Door 14 24
2&3 Red paint End 2 19 24
2&3 Red paint Main/Near Sign-upp 10 24 6.75
2&3 Red paint Main/Near Sign-Iowt 10 24 16.38
4&5&6 paint slidir Door 12 14 24 2 ab.cd
4&5&6 paint slidir End 2 19.13 24
4&5&6 paint slidir |  Main/Near Sign-upp 10 25.25 13
4&5&6 paint slidir |  Main/Near Sign-low 10 25.25 13
7 red paint, 6 dr Door 12 14 24 1.5 a,b,c,d
7 red paint, 6 dr End 2 19.25 4.13 ab.c,d
7 red paint, 6 dr Main-upper edge 4 27.13 7.25 a/b
7 red paint, 6 dr Near Sign-upper 4 27.13 7.25 a/b
7 red paint, 6 dr Main-upper center 2 28 7.25
7 red paint, 6 dr Main-lower 4 42 17.25 c/d
7 red paint, 6 dr Near Sign-lower 2 56 17.25 c/d
A&C, SS, 8dr Door 16 13.88 31.25
A&C. SS. 8dr End 2 22 20 2.5 a,b,c.d
A&C, SS, 8dr Main-upper 53:25 6.63 1.5 a,b
A&C, SS, 8dr Main-Iower 54.25 19.5 2 c,d
A&C, SS, 8dr Divider 16 12.75 1030
A&C, SS, 8dr Near Sign 2 54.25 17 2 c,d
N&R S S, 8 dr Door 16 14 26 1.5 a,b,c,d
N&R S S, 8 dr End 2 19.75 23.88 2 a,b,c,d
N&R S S, 8 dr Near Sign-upper 2 25.5 7.13 2 a,b
N&R S S, 8 dr Near Sign-lower 2 25.5 17.38 2 c,d
N&R S S, 8 dr Main-upper 4 56.13 7.125 2 a,b
N&R S S, 8 dr Main-lower 4 56.13 17.5 2 c,d
N&R-Type 11 Door 16 14 25.75 2 ab.c,d
N&R-Type II End 2 12.5 41.5 2 ab,c.d
N&R- Type II Near Sign 54 21.25 2 c,d
N&R-Type I Main-Upper 54 9.75 2 a,b
N&R- Type 11 Main-Lower 4 54 21 2 c,d
N&R-Type 111 Door 16 14 31.25 3 a,b,c,d
N&R- Type 111 End 2 19.25 35.25 3 ab.c,d
N&R- Type 111 Near Sign 2 56.5 15.5 3 c,d
N&R- Type 111 Main-Upper 4 56.5 9.5 3 a,b
N&R-Type 111 Main-Lower 4 56.5 19 3 c,d
N&R-Type 11 Corner 1 14 31.5 3 ab.cd
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Supporting Table
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BB S MR o S e s S L 99 E 1200 mm - F 550
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BiEARAFF(VL) S 0.1~20mm/s
FRHPE(ML) TP 30kg( FAERIFE @R e N E )

##E (D) 10 mm
#HEE(Mp): 1.5kg
B hdk(p): 03
Bz (n): 09

2.3 B~ e BEBRERY i e PR E B
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® I Eeri i R

FiE Wi (Ng)=(60VL)/(nD)

BEAERFFE(VL) D 0.1~20mm/s  F »

0.lmm/s #F » @ (60%*0.0001)/(x*0.1016)=0.0188 r/min
20mm/s ¥~ : (60%0.02 )/(n*0.1016)=3.76 r/min
B E ek i 5 0 0.188~3.76  r/min
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7.5 FE* RS R eAEHRERR A

T
e
=

Chain No. P C N O S T X

RS 40 12.70 12.70 9.5 4.5 8.0 4.0 17.8
RS 50 15.875 15.9 12.7 5.5 10.3 3.2 23.4
RS 60 19.05 1905 15.9 6.6 11.9 54 28.2
RS 80 25.40 2540 191 9.0 159 2.0 36.6
RS 100 31.75 31.75 254 11.0 19.8 1.5 44.9

4 61 ViE* RS s IR E L L

~ 1} |chainNo.| DO | DP | DB | DH

DE IF D0

BL RS 100 | 117 |102.75|83.70 | 65

BL

RS 40 116 | 109.4 |101.46| 65 32

—D[ RS 50 115 |106.51|96.05 | 65 35
J RS 60 119 |109.71| 97.8 70 40
RS 80 118 |106.14| 89.48 | 77 45
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Ball Bearing * 8

For transmitting shaft

Side Plate
L1380mm W13mm H130mm * 2

Enforced Column * 4

For connecting side plates and supporting

Bl 25 @ KXW

BH B ERFERIRT AR ELE T g ¥ - S ROF LY
Fl4hiE K AR T BT 3R 4 0 BTIT T € A4 R ¥ ORI G0 0 F)p
Fo s ehph R = B SRRV IR 0 - ARy R S RORIL G o R R
ACELT 2 R0 A B4 0E @ B BT (E(W] 26) 0 H - TihH T 4 bt LR
WA bt BB e X PR A R B s T L s LA

Akt

(%
\\

Shaft

Balling Bearing
Elliptic hole * 2 for fastening chain

M8 bolt * 2

B126 B85 gt % 3 it
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Driving Shaft

Motor -7
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PN E BT LR AARRBE B ERY R B RREF G EER
e T TN LRI AER AT FIRBER S e R ERP I B LA T
Wi SR RB28) e 5 TWR SR AT o AERF T ALEF S b
R R B R E N GHT L iR U E TP H AR € P
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> Glass must move parallel with the
direction in which the chain drives

B 281 L35 3F it iE A7 b AR B

k-:'.h.‘

[d & Ef H/E BN

WMF‘“EPG
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Glass Input Position

1] = Pushing Bar
TN
i
-

Guide Supporting Table
Bl 29 @ 418 N iR R P T3 E (TR AT RIAL R
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FHENBHEPFE N VY SRR RERT F L ED HEAT BT HE

@630+ e E ek 2 HLLE B A (1 30) -

Guide
Pushing Bar

B 30 : ek @ haiE 2 v & 2 5N

3.5.5 aﬁ.a@ﬁ] AR

B RS R T B Do AL R AL B
KZ AP IPIEIET §V - RGBT EIL s FP il d k- ok - T

£ RSk xS g 38 (R 31) ¢

Supporting Table

Glass Output Frame
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AR AT RRAPEL L WP R T F AR AR A
£ g o

-

P
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Glass Input Position Chain Cover

Nozzle Fixing Beam

Glass Output Position

s

) Gas Pipe Connector
Supporting Column

1320 Bt 2 4 W
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Glass
For Nozzle height Adjusting Glass Output Frame

Supporting Table @ For Nozzle Angle Adjusting

B33 R i BApS = 8

Glass
Nozzle
O
e Glass before flame
gl Flame
QO
Glass Under flame
]

Bl 34 : Posk ARy UG8 g3y PR T R
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Motor start
Motor Panel Forward / Backward Manual / Auto

Oxygen On / Off Ignition Panic Button
Motor Speed Control Water On / Off Propane On / Off
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Glass output Glass input

v

|< Operator working area
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