Parting Shots

Percentage of Cold Chumber Fill, Myth or Method?
(Is this the primary process parameter?)

What is *Percent of fill of (the) cold chamber™? 1t 15 the percent
of molten metal in the cold chamber compared (o the total volume of

the cold chamber. Another way of saying it would be the percentage ol

metal compared to the percentage of air in the cold chamber (For ex-
ample 50% full (of metal) = 30% air remaining. See Fignre 1)
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Figure 1.

Knowing the percentage of fill is important because it is used 0
caleulate the optimum slow shot velocily, This can have a quality im-
pact on the die casting,

Ask any die caster and vou’ll get an opinion about “Percentage of
eold chamber fill or percent of fill”" as it’s referred to in the ndustry.
Some will point to the work begun by Dr's Garber! and Lindsey regard-
ing the formation of waves in the cold chamber during the first (slow
shit) phase of the shot {injection) cycle, The table generated by Garbor's
research provided “Critical Slow Shot Velocities™ lor various cold cham-
ber diameters from 309 w 905 full. Later work extended the range to
0% 1o 909 full, Engineers might even show vou caleulations o dem-
omsirate they know the percentage of Bl of their jobs, Some will even
point with a sense of accomplishment o the fact that all their jobs arc
running at greater than 50% to 60% full. The ideais by having designed
their process with higher percentages of fill they will be entrapping the
least possible amount of air and as a result their castings will have the
lonwest possible porosity, However, there are olten operaticnal and qual-
ity problems when this parameter is given higher prionty than cavity fill
time, ar cavity, aor hydraulic intensifier pressure. This article will discuss
the effects on fill time and resulling guality problems,

[regard their velocity tables as comect, however [ believe the conclu-
sions the industry has drawn from the tables are ofien incomect,

In order to accomplish the high percentage of fill, a smaller diameter
andfor shorter cold chamber must be used. As smaller diameter cold
chambers are used, it is necessary for the fast shot o wavel faster 10
accomplish a desirable G dme. This is ofien counter productive, (See
examiple in Table 1)

As shown in the lable above, as the percentage of fill is reduced the
fast shot velocity required 1o accomplish the target fill time of S0 malli-
seconds is reduced also. Depending on the vintage of the machine, it
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miay be impossible © accomplish the 170 TPS (432 M/S) fast shot
velocity necessary at 505 fill, Machines that have a rmaximum fast shot
capability of 90 (2.28) to [ 10 TPS (279 M/S }are not uncommon. There-
fore, itis often imperative that a larger cold chamber be used in order to
accomplish the target fill ime. At 305 A1 most machines could accom-
plish the 100 TPS [ast shod velocity required o perform the same work:.

Ohher problems associated with using too small cold chamber di-
ameters can include excessive cavity pressure from the impact spike
anidfor uncontrolled intensifier pressure, The impact spike is olien the
cause of uncontrolled flash in slides and on die faces. When the accu-
mulator is mounted remote from the shot cvlinder as is the case on older
rnachines, this problem s exaggerated. Impact spike pressures can be
as rminch as 3 o4 times system or intensihed pressure,

Aeouple of case studies might help illustrate the point,

Example 1:

A2 cavity V-8 valve cover for a big three automotive custormer had
previously operated ina 1,600 ton die casting machine, Valve covers
miust be pressure tight so all castings were pressure tested, Valve covers
that failed pressure test were impregnated as a salvage operation. Afler
impregnation, they were again pressure tested and castings that failed a
second e were serapped.

When the tool was transferred to a new supplier the following pro-
pess chanzes were completed. The primary processchanges were using
a larger cold chamber in a smaller machine, Previous logic would bave
dictated using the same size machine and process including the same
size cold chamber with a high percentage of fill. The net results of the
changes were o significant decrease in scrap and elimination of the
impregnation process. This yielded a lower cost process and increased
profit for the die caster. (See Table 2.)
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Example 2:

Anautomotive senerator component was cast in a4 cavity die. Cast-
ings were produced in 600 o 630 on machines. Both machines were
capahle of achieving the required fast shot velocity, However, the cavity
pressures developed with the 2.5 inch diameter cold chamber generuted
miore cavity pressure than the machine was capable of holding, Excess
flash resulted and castings were defective due to the resulting loss of
pressure, Castings produced with the larger cold chamber could be pro-
duced at a lower percentage of the machines capability and also devel-
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[Continued fram poge 42)
| Madhine lockap tonnege: 1,600 1,000
Sernp rofe; 5% Less then 5%
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oped sufficient cavity pressure. The measurement of success or failure
wits the ability 1o assemble without breaking. Castings produced using the
larger cold chamber had a significantly higher success rate in assembly.
Additional problems due to the 35% scrap rate included the equiva-
lent of one entire lost shift per day. This forced the die caster to nm
Saturday and Sunday to make up for the lost shifts. (See Table 3.)

Conclusion

The primary consideration when selecting a cold chamber diameter
should first be the ability to fill the casting in the required fll time.
Consideration of the fast shot capability of the machine must be part of
the equation. The percentage of fill is at least of secondary importance
and possibly of lower priority when compared with the ability to ac-
complish fill time. Once the percentage of fill is determined, use the
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Fast shot velodty o accompish il fime: 123 1FS(3.020/5) T3 BS(185 M/S)
Civity pressure, PS/Bar. 10,890 P8I, (730 Bars) 6,400 FS, (441 Bars)
Shifts raquired to produce raquired quantiry: 21 15
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available tables to calculatz the appropriate siow shor velocity. If your
machine is older than 10 or 15 years, you will ofien find that the ma-
chine is incapable of reaching the caleulated crirical slow shor velocity.
If this is the case, consider modifying the machine o ncnease the slow
shot capability of the machine. Meanwhile, set the slow shot at the
hizhest possible rate and concentrate on optimizing the fast shot veloc-
ity and slow to fast shot tnsition point

Future work for vou the die caster: What is vour culture regarding
percent of fill 7 Everybody has one. If necessary create a matrix of your
jobs to see if a pattern emerges. Odds are you will find you have an
established trend. Your results will be some indication of whether it is
helping you meet your quality targets.

Contact Bob McClintic for additional wraining and assistance evalu-
ating your machine capabilities.
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