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chemistry, chill, and inoculation information in a single step. The method was to simply pour both a

tellurium cup and a plain cup from the same spoon of iroguitk successiorBesides the extensive

analysis of both kinds of cup (chemistry and microstructure) we were also able to compare the

GRAAGI yOS¢ giepdil whiteledtettids (stakl& and metastable). The greater the distance

between the two in tems of temperature, the softer the iron was.

We published a paper with AFS on comparing chill wetlgdse separation between curvdsack in
199%. There is a lot of human variation that goes into chill wedge readings that can be removed by
DualCup.
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and the white/metastable eutectic is both a measure of thedgraf iron, and the chill potential of the

iron. A G25 iron will have a large separatishile a G45 iron will have a much smaller separation. But

rather than just specifying the grade, we can draw a finer distinction between the different heats to the

point of actually predicting the chill by using the metastable eutectic and the eutectic undercooling
temperature. Since the degree of undercooling is directly affected by the inoculation, thissfattooth

the overall chemistnand the inoculation intole chill calculation.

Calculated Chill ={k C.E.) + & (TEUg TCE) +&K
or Calculated Chill = {k Liquidus) + (&* (TEUg TCE) +&k

C.E. = Carbon Equilivant derived from the Liquidus temperature
TEU = Temperature of Eutectic under cooling
TCE= Temperature of Carbidic Eutectic (metastable or white eutectic)

The example to the left was from an Italian foundry with

256C separation between curveBhe screen shot is from

the previous version of MeltLaflhe upper graphitic

curve shows a beaifitl cap or ceiling eutectic arrest
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temperature and was not affected by the rate of cooling.
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Thoughl am no expert in all the snandouts of chill wedges, here are a few things | have learned:

9 Chill wedges come in different sizes. The correct size for you depends on the wall thickness you
are pouring. | have seen wedges from 1 inch high to 8 inches high.

1 The wedge mold must be free dirt and loose sand that would blunt the edge of the wedge.

The heat of the iron will affect the chill, so try to pour the wedge at a constant temperature.

1 Ifalsopouring thermal analysis cups, pour the wedge first, not, E&sit is more affected than
the cups by temperature.

1 The best technique | ever saw was in an AFS inoculation course. The technician took a second
chill mold and struck off the top of the poured mold to wipe off any excess iron and the miscues.
Then, promptly at 60 seconds, he tosghd entire mold into a bucket of water. (You might have
to change that time with 8 inch wedges.)

1 The wedge needs to be broken at the same distance from the pour basin each time. Closer to
the pour basin will show less chill, further away will show mbtest molds have a small break
line embedded into the core.

1 And finally there is some disagreement on how to measure the chill. Some measure from the
point, some measure the width of the wedge at the first point of no chill. | hold with the width
measurement because it is less affected by dirt in the point of the mold.

Chill Curve Chill Results for Medium Sections
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Liquidus Delta°C  Chillmm Calc Chill  Error et
1204 267 20 20311 0311 ‘
1200 272 18 14.572 -3.428
| 1202 257 20 20.244 0.244
| 1199 278 1" 12.071 1.071
1199 202 9 8932  -0.068
1198 203 7 7553 0553
1200 26.7 14 15.693 1.693
1199 28.0 12 11.623 -0.377

Undercoofng ofiedis on structurs formed.

Images fom the paperChill measurement by Thermal Analy$iES Transactions, 1996, page 969 by David
Sparkman and Charlef@skaranavailable for a fee atttp://www.afslibrary.com/.

If you want to use the dual cupethod to calculate chill, you would run a calibration by pouring both
wedges and the cups, then run the results though a regression analysis for the equation to put into
MeltLab.Generallyyou would pour the wedge firstpllowed bythe tellurium cup beausethe boiling
would causet to losesometemperature, and finallythe plain cup.

One unique application we found for dual cup was white iron. In this case, the foundry needs a slight
temper in the iron, but not too much. This results in a little gréwkhowing up in the iron and results in

a very hard iron, but one that is slightly less brittle. Typically the wire iron foundries were looking for %2
to 1 degree C separation.

With grey and ductile irons, you could easily experience BDibegrees C seation between the
white and grey(graphite containingurves.Greaterseparationcauses lessarhilland sdter iron.
Because the overall chemistry has an effé@ds generally a good idea to generate a chill equation for
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each grade of iron. This alls for the effect of different levels of pearliggabilizingelementssuch as
chrome and manganesa grey ironas well as the ferrite foing elements such as magnesium in ductile
iron.

We have now moved that technology over to the version 5 of MeltLab to give an extra boost to iron
foundries needing information on their process.

DualCup analysis for a heavy section ductile iron

Red curve on left is tellurium cup, red curve on riglgi@n cup,and the lightgreen curves are from the
other cup.
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