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Tempering A,

& Roller wave

= Furnace Breakage

= Chiller Breakage

= Unstable in furnace
 Coating Burn

= Spots

% Appearance

= Internal Crack

= Bend / Bow

a Spontaneous Breakage

= Coloured zones / anisotropy / iridescence / leopard spots /strain
pattern

Now, we will discuss on tempering department, what are the issues occurs in tempering?
Because of these issues glass gets rejected, roller wave, furnace breakage, chiller
breakage, unstable in furnace, coating burn, spots, appearance, internal crack, bend and
bow, spontaneous breakage, coloured zones, leopard spots, strain pattern etcetera. These
are the major defects if machine is not set properly or parameters are not set properly in

tempering machine.
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R GLASS ACADEMY

Tempering

7 Machine error 1. Machine behaviour
2. Operating skill

Now, let us discuss tempering, now, in tempering also we have to define whether it is a
machine error or operating skill is missing, we need to check all the parameters like

roller wave.
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Defe(:ts & Corrective measures DUREE  GLASS ACADEMY

Defects Figure Reason Corrective Measurements

<1> Reduce Temperature /
Heating Time
<2> Align Rollers Properly

|
‘Ll> Temperature High <2>

Roller Wave Roller Arrangement Improper

What could be the reason for having roller wave on glass? Temperature is high or roller
arrangement is improper, what is the corrective action to be taken need to reduce
temperature heating time. And second is align rollers properly, this corrective action will

reduce your roller wave. Then we observe furnace breakages.
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Defects & Corrective measures . PEes

Defects Figure Reason Corrective Measurements

1.Manufacture Float Glass
Without Cracks

2.Avoid Loading Glass At Very
Low Temperatures

3.Reduce Temperature To Less
Than 680 To 690°C From
720°C (Thin Glass)

4.Never Load Furnace With
Already Treated Glass

1.Glass Has Cracks

2.Thermal Shock Is Large

_ 3.Furnace Temperature Is High
While Loading Thick Glass
4.Glass Is Already Tempered Or
Heat Strengthened

Furnace Breakage

Breakages happens in glass, the reasons are glass must be having some crack or thermal
shock is large, may be furnace temperature is high while loading thick glass and may be
glass is already tempered or heat strengthened. These are the reasons because of which

furnace breakage happens. And now let us understand what are the corrective actions?

Need to check glass and avoid if there is any crack in the glass. Avoid loading glass at
very low temperature, reduce temperature to less than 680 to 690 centigrade from 720 for
thin glass. Never load furnace with already never load furnace with glass which is
already been tempered. This will avoid this will avoid furnace breakages and you will

have good quality of glass.
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Defects & Corrective measures ';TEL GLASS ACADEMY

Defects

Reason

Corrective Measurements

Breakage In Chiller

1.Glass Is Unable To Withstand Cooling
2.Edge Of Glass Is Not Proper (Has
Nicks And Hairline Cracks)

3.Heating Time Is Too Short Or Uneven
4.Glass Has Increased Surface Area Due
[To Sharp Notches And Cut Holes
5.Quench Pressure Is Too High
(Especially For Thick Glass)

6.Some Nozzles Are Clogged, Problem

LIncrease Heating Time Or Furnace
(Temperature

2.Make Sure Glass Has Proper Edges
L‘.Chrck For Furnace Type - If Only
Radiation, Change To Convective
Heating (This Avoids Uneven Heating)
4.Increase Heating Time

5.Change Nozzle Opening

0.Check For Blocked Nozzles

Df Flatness Exists

Another area of concern is breakages in chiller, reasons are glass is unable to withstand
cooling, edge of glass is not proper there is a hair line crack in the glass. Heating time is
too short or uneven glass has increased surface area due to sharp notches and cut holes.
Quench pressure is too high specially for thick glass, some nozzles are clogged problem

of flatness exists.

Corrective measures are increase in heating time of furnace temperature. Make sure glass
has proper edge polish, check for furnace type if only radiation change to convective
heating. This will avoid uneven heating. Increase heating time, change nozzles or clean

nozzles, because nozzles should have a proper opening, check your nozzles of course.
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Defects Figure Reason Corrective Measurements

1. Increase Temperature In
The Middle By Changing
Temperature Profile

2. Adjust Convection In
Furnace By Changing
Heating Balance

3. Increase Heating Time

1. Glass Temperature In
Middle Is Lower Than On

Unstable In Edges

Furnace

Unstable in furnace, glass temperature is lower than on edge that is middle of the glass
temperature is high and at the end at the edges repeat. Unstable in furnace; glass
temperature in middle is lower than on edges, this could cause problem. Corrective
action is increase temperature in the middle by changing temperature profile, adjust
convection in furnace by changing heating balance, increase heating time. So, you will

be able to avoid instability in furnace.
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Defects Figure Reason Corrective Measurements

1.Coating Unable To 1.Reduce Heating Time And

(Coating Burn Withstand Heat Top Temperature

On Surfaces




Coating burning on surface; reason is coating is unable to withstand the heat and

corrective measure is reduce heating time and top temperature.
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Defects & Corrective measures . [RE®

Defects Reason Corrective Measurements

1. Avoid Using Kerosene As
Cutting Oil. Use Oil
Recommended By Cne

1. Kerosene Was Used As Cutting Machine

Coating Burn Cutting Oil Manufacturers
n Edge 2. Finger Marks Of Operator 2. Never Allow Glass To
Present In Glass Have Finger Marks Inside

It Contains Body Oils
Whose Fire Point Is Less
Than 620°C)

Coating burn on edge may be kerosene or cutting oil is used excessive, there are finger
marks on glass because operator has not handled properly. And the corrective measure is
avoid using kerosene and cutting oil and only use oil recommended by CNC cutting
machine manufacturer. Never allow glass to have finger marks inside, because it will
again lead to a coating burn, spots, coating scratches, reasons are glass is too hot when it

comes out of furnace.



(Refer Slide Time: 06:30)

Corrective Measurements

Fo
%
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Defects Figure Reason
I Glass Is Too Hot When 1¢ |- Reduce Temperature Of
[ Furnace Or Heating Time
Comes Out Of Furnace :
| 2.Clean The Ceramic Rollers
: 2.Lumps Have Accumulated 3
Spots / Coating In Roller Surface 3.Never Place Coated Side
Scratches [ ; n Rollers

B.Coated Side Was Placed
{Upside Down
4.Glass Temp Is Less

4.Increase The Heating Time
r Increase The Quenching
Pressure

Lumps have accumulated in roller surface coated side was placed upside down glass

temperature is low. Corrective measures are reduce temperature of furnace or heating

time, clean the ceramic rollers never place coated side on rollers I mean glass, increase

the heating time or increase the quenching pressure.
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Defe(:ts & Corrective measures DURER  GLASS ACADEMY

Defects Figure Reason Corrective Measurements
| fa o 1.502 Gases Were Used 1.Temporarily Increase So2
PP Insufficiently Gas Flow

Appearance, reason is So2 gases were used inadequately corrective measure is

temporarily increases So2 gas flow and appearance will come in live.



(Refer Slide Time: 07:06)

Defects & Corrective measures =

-
allin

GLASS ACADEMY

Defects

Internal Crack

Internal crack, reasons are simple glass was too cold when it left furnace for chiller and

Figure

Reason

Corrective Measurements

1. Glass Was Too Cold When
It Left Furnace For Chiller

corrective measure is increase your temperature.
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Defects

Figure

Reason

1.

Increase Temperature
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Corrective Measurements

Bend

I.Top Surface Temperature Of
Glass Is Higher Than Bottom
Surface Temperature When
Glass Comes Out Of Furnace
2.Top Side Quenching Power In
Chiller Is Lower Than Bottom
Side

[Top Surface Temperature Of
Glass Is 3.Lower Than Bottom

Out Of Furnace

4. Top Side Quenching Power In
Chiller Is Higher Than Bottom
Side

[Temperature When Glass Comes

L.Increase Bottom
Temperature Of Furnace
Or Decrease Heating
Balance Pressure

2.Set Furnace Temperature
Properly So That Chiller
Air Pressure Is Adjusted
3.Reduce Furnace Bottom
Temperature Or Increase
Heating Balance Pressure
4.Increase Chiller Bottom
Quenching Power

Bend observing glass, the reasons are very simple top surface temperature of glass is
higher than bottom surface temperature when glass came out of furnace. Top side
quenching power is chiller is lower than bottom side. Corrective measures are increase
bottom temperature of furnace or decrease heating balance pressure. Set furnace

temperature properly, so that chiller air pressure is adjusted. Reduce furnace bottom



temperature or increase heating balance pressure, increase chiller bottom quenching

power. These corrective measures will make sure that bends are bend in glass is avoided.
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Defects Figure Reason Corrective Measurements

1.Presence Of Nis / Raw Glass 1.Heat Soak Test Req. For
“\ Impurities Toughened Glass

Spontaneous
Breakage

Spontaneous breakage, reason is very simple presence of Nis in raw material. Corrective

measure is heat soak test can be done, so that spontaneous breakage is avoided.
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Defects Figure Reason Corrective Measurements

1. Heating: Decrease Your
Furnace Temperature And
Increase Your Heating Time
2. Heating: Set The Longest
Possible Oscillation Length

Coloured Zones /
Anisotropy /

e Uneven Heating / Cooling

Leopard Spots / 3. Quenching: Clean Your
Strain Pattern Quench Nozzles.
4. Quenching: Optimize The
First Stopping Point.

8. Good Care Of Machines

Now, coloured zone leopard spots or strain pattern, reason is simple uneven heating or

cooling, decrease your furnace temperature and increase your heating time. Set the



longest possible oscillation length, clean your quench nozzles, optimize the first stopping

point and of course good care of machine.
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Summary:

By the end of this video, you have learnt about the:
+ Internal process loss in Tempering
+ Defects and corrective measures of Roller wave,
Furnace breakage, Chiller breakage, Unstable furnace,
Coating burn on surfaces, Coating burn on edge,
Spots/coating scratches, Appearance, Internal crack,
Bend, Spontaneous breakage, Pattern/colored zones



