H MeltLab Systems — How to use MeltLab

Shrinkage feature for Ductile Iron
by David Sparkman May 10" 2010 all rights reserved

Release date: May 14" 2010
Type Release: New Feature
Analysis Method affected: Ductile Final Iron Microstructure

Caution: This program will not work if your service contract is out of date, and the features will not be
available unless you have the Advanced Ductile Microstructure option activated through your license.

Summary: This feature measures the grain boundary stress as a measure of shrinkage. The shrinkage
potential is rated from 1 to 10 with 10 being the highest shrink potential. This value is then presented in
the standard data formats for screen, and for reports. But the value can also be reported in a Pass/Fail
mode similar to Ductile Nodularity. The underlying stress measurement is also presented graphically on
screen when the presentation of the Zero curve is activated in the derivatives window.

This feature is described in four areas for applying this analysis to your system:
1. Activating shrink reporting in the data field
2. Activating shrink reporting in the reports
3. Activating shrink pass/fail box on screen
4. Activating the shrink graphic on the cooling rate curve
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Activating Shrink reporting in the on screen data field
1. Click anywhere on the MeltLab screen to active the tool bar
2. Select the curve editor from the tool bar

I.D.‘ ~ | o

AEe

3. Select a curve that analyzes for Advanced Ductile Microstructure:
|Metal Grade Types o Analysis Method Applied
|Fumace 3 ~| ™ Advanced Iron Chemistry
| " Advanced Gray Iron Microstructure (|
Info on Arrests and calculations ||+ Advanced Ductile Iron Microstructure

T Advanced Compacted Graphite Micra

Tramp Index
Tramp elements lower the EoF paint, th

4. Select the tab for Display:
T Metal Type 1 Furnace 1
MetatTree 1
w anges I Detection 1 Reporting 1 Equa’
]This conhols what you see on th?T screen. Chng

5. Select the shrinkage box

Advanced Information

_a| Y]

v/ Super Heat
Start of TA
Eut Undercooling
Eut Growth Temp
Eut Recalesence
Lig Growth Dur

v Graphite Activity

w| Modularity

v Mod Cnt

| Ferrite Content
Eutectic Grain Size

w| Tramp Index

e
< v Shrinkage

w| Eut Gas

6. Click the Save button

You are finished with activating this option and the number should now appear on your screen as
ShrinkA (shrink by area) for this curve method. If you have other Ductile Microstructure curves, set them

up the same way.

9 2 Ferrite
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Activating Shrink reporting in the data reports
1. Click anywhere on the MeltLab screen to activate the tool bar
2. Select the curve editor from the tool bar
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3. Select a curve that analyzes for Advanced Ductile Microstructure:
~Metal Grade ;67— Analysis Method Applied
|Fumace 3 ~| ™ Advanced Iron Chemistry
" Advanced Gray Iron Microstructure (|
Info on Arrests and calculations ||+ Advanced Ductile Iron Microstructure

Tramp Index T Advanced Compacted Graphite Micra

Tramp elements lower the EoF paint, th

4. Click on the Reporting tab

¥ Metal Type 3 Ductile Final q
Metal Type 3
Display lRanges | Detectidy | Reporting | JEquations |

5. Check the Shrinkage box

v| Ferrite Content

v| Eutectic Grain Size
| Tramp Index

| Carbide Index

q [ Shrinkage

v| Eut Gas

6. Click the save button

et

Cancel

7. You are finished with activating this option and the number should now appear in your reports
for this curve method. If you have other Ductile Microstructure curves, set them up the same

way.
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Activating shrink pass/fail box on screen

1.
2.

Click anywhere on the MeltLab screen to activate the tool bar
Select the curve editor from the tool bar

I.D.‘ ~ | o

AEe

Select a curve that analyzes for Advanced Ductile Microstructure:
]
|Metal Grade Types o Analysis Method Applied
|Fumace 3 ~| ™ Advanced Iron Chemistry
| " Advanced Gray Iron Microstructure (|
Info on Arrests and calculations ||+ Advanced Ductile Iron Microstructure
Tramp Index + Advanced Compacted Graphite Micrg

Tramp elements lower the EoF paint, th

Click on the Ductile Iron tab

Grade Mames ] Customer Logos ] Additionf Ductile Iron IOxygen ]

Instructions

Check the Shrinkage High box in the Pass/Fail Test area

Pass Fail Test
Fail below

[# Nodularity Low 80

[~ Shrinkage High

A new field will appear for you to enter the shrinkage value to divide pass from fail. You will
have to judge from what is acceptable to your foundry and what is not. Generally, 7 and above is
a good starting point, but you might want to go lower as you learn more. The entry below
means you will get a fail at 7.0 and above. Values that are 6.5 to 6.9 will round up but not

display a fail.
Pass Fail Test
Fail below
W Modularity Low a0
Fail above

¥ Shrinkage High 7

Click the save button

You are finished with activating this option and the Pass/Fail for shrinkage should now appear in
your main screen for this curve method. If you have other Ductile Microstructure curves, set
them up the same way.

,,,,,,, Nod Fail
| Shrink Fail
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Activating the shrink graphic on the cooling rate curve
1. Click anywhere on the MeltLab screen to activate the tool bar

2. Select the derivatives to show button on the tool bar
N 1.D. o | G
v B (a)E|®] 4

3.1ln the box that appears | ocate the “Display Co
Display Cooling Curves
v Temperature
v| Cooling Rate
Derivative 2
Derivative 3
Der!vat:ve‘%

l: v Zero Curve }

4. The current curve will be redrawn and all future plots for this curve will include the zero curve.
The shrinkage area plot is activated when a start of liquidus arrest is found and a SSCRS arrest is
found. If you are not getting the shrinkage plot, then you may have problems with tests arrests.
The first arrest may be missed if there is low superheat in the cup (Max Temp — Liquidus =
Superheat). The second arrest may be missed if the cup analysis does not continue far enough

past the Solidus temperature (lengthen the time of analysis or lower the stop temperature).
Cooling Rate Fahrenheit

e HvboEut"ode
2955uper Hea
4.37Activity
78Hodular!,|r
473 Nod Count

Nodule Copnt .
° U\E_ vl Q D rerrite

ii I Tra mi 5

’ NV Aus. 1ig ™ Eutectic -/

5. Close the derivative box

Close

6. You are finished with activating this option and zero curve and shrink area should now appear in
your main screen for this curve method. If you have other Ductile Microstructure curves, set
them up the same way.
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