Troubleshooting

Got Streaks or Black
Specs? Here's How
to Find and Fix Them

Determining the source of streaking
or contamination in your molded

Part contamination in the form of streaking and/or black specks
is a common problem in injection molding. Once the you find
contamination, the next task is to determine
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the source of the problem. In this article we
will address how to locate the problem area
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and then provide some purging procedures to deal with specific
areas of concern. This will streamline the purging process and
allow you to utilize your purging compound in the most cost-
effective manner.

DETERMINING
THE SOURCE
I —= 1l If the streak or
contamination
shows up ran-
Screw Check Thread domly. it's likel
Tip Ring omly, it’s likely

If your specks are in the check ring, : to be in the barrel

run several short, high-velocity shots.
This should help dislodge them and
eliminate buildup around the check ring.

or feed system.
Color or degraded

resin may be
trapped in a nega-
tive-flow area. There may not be enough physical turbulence in
the area to remove all of the contamination, and the next material
only picks up trace amounts that show up intermittently.

QUESTIONS ABOUT PURGING?
Learn more at PTonline.com

Visit the Purging Zone.

Plastics Technology APRIL 2019

¢ Examine your purge pile for specks and uneven
. color distribution. If there are random specks

i in the pile as shown here, then your streaks

. are likely being caused by the screw and barrel.

At this point, don’t discount resin issues. Examine your resin
for specking and be sure that the drying system is working reliably.
Dirty filters in a feed system can wreak havoc. Regrind—if used—is
another possible culprit, caused by poorly cleaned grinders, fines,
and dust. If the cause is not in the feedstock, then it may be in the
barrel. Long residence times can lead to degradation and cause
black specks. Remember this rule of thumb: Use 25% to 65% of the
barrel capacity when choosing the

best-sized machine for your job. Ifcontamination

Oil seeping into the barrel on older shows up at the
hines—f 1 failure—i

machines—from seal failure—is same spot every

another possible culprit. time, it's like ly

to be entrapped
in the nozzle, hot
runner, or barrel.

To determine if the barrel is the
issue, run shots of purge compound
though the barrel. Be sure that the
barrel is completely full to ensure

that any material left behind in a

dead spot is also being picked up. Examine the purge pile for specks

and uneven color distribution. If there are random specks or streaks

in the pile, then your problem likely lies with the screw and barrel.
If the contamination shows up at the same spot every time,

it's likely to be entrapped in the nozzle, hot runner, or barrel. If

the purge from the barrel shows a continuous streak in the same

PTonline.com



STREAKS, BLACK SPECKS

spot close to the gate, then the contamination is likely in the
nozzle, check valve, or hot runner. If you have determined that
the contamination is not in the barrel, then run purge shots
through the hot runner to determine whether the contamination
is downstream in the manifold or gates. One or more gates may
be more problematic than others due to an uneven flow pattern in
the manifold, so examine each purge pile individually. Be sure to
......... check with your purging

compound supplier first

to determine whether th
not show up as a streak, O determine wherer e

but as a burst of color,
then the contamination
may be coming from
your feedthroat.

purge compound is suited
for hot runners.

Mixing nozzles and
color-dispersion discs

are extremely difficult to
purge. They are notorious
for cracking, which allows color and carbon buildup. Due to the
non-Newtonian flow of plastics, a color streak will follow the flow
pattern and deposit itself in the same place. Knowing this, the farther
from the gate the consistent color streak shows up, the farther back
in the barrel the problem is occurring.

If the color change does not show up as a streak, but as a
burst of color, then the contamination may be coming from your
feedthroat. Color-concentrate pellets may be caught up in the
throat, hopper, or feeding system. Even one color-concentrate
pellet can cause a significant color change.

SOLVING THE PROBLEM

If the streaking or contamination is in the barrel,
try one or more of the following:

Raise the barrel temperature by approximately 50-100° F

(28-56° C) above the normal operating temperature. This will
lower the viscosity of the resin, allowing it to be flushed out
more effectively by the purging compound. Always stay
within the recommended safe temperature range of the resin
and purging compound to prevent degradation.

Run several short bursts of agitation at higher screw speed.
This loosens the color or carbon. Subsequently slowing the
screw speed allows the purge to expand and then push the
loosened contamination out.

Increase the screw rpm and/or backpressure to improve
results by adding force and agitation to the purging process.
Be sure to use enough material to fill the barrel, so the purging
compound can scrub and push through contamination.

If your contamination is at the check ring, run several short,
high-velocity shots. This should help to dislodge and
remove buildup around the check ring.

Shut down the machine between a resin or color change to
allow for additional contamination to be removed from the
barrel and screw. Leave a full barrel of purging compound in
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the machine, then turn the machine off and let it cool down.
This cooling process allows the purging compound to bond
with any residual contamination on the surfaces during
cooling. On startup, the purging compound will flush the con-
tamination out of the machine. If performed regularly, this is
also a good preventive-maintenance procedure to keep buildup
from forming on the surfaces of the screw and barrel.

If the streaking or contamination is in the nozzle or

hot runners, try the following:

 Raise the temperature of the nozzle or hot runners 50-100° F (28-
56° C) to reduce the viscosity of the resident resin. This makes it
easier for the high-viscosity purge to push out the low-viscosity
resin. Again, always stay within the recommended safe tempera-
ture range of the resin and purging compound.

« If your hot runners are valve gated and you are experiencing
more contamination with one or more gates, close the other
gates and purge through the troublesome gate(s) separately
to increase pressure and turbulence.

« Use short, high-velocity shots to dislodge and remove con-

tamination.

If your hot runners are valve gated and you are
experiencing problems with one or more gates, close
the other gates and purge the troublesome one(s)
separately to increase pressure and turbulence.

If the problem is in the hopper or feeding system,

try the following:

« Implement a standard procedure to clean the hopper and magnets
thoroughly with an air hose and/or soft cloth, both before intro- =
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ducing the purge and before introducing the next resin. Check all auxiliary
feeding equipment to ensure that no pellets are caught in corrugations or
on hidden shelves.

Avoid clumping or

balling-up”in the contamination is not in the barrel,

then run purge shots through the
hot runners to determine whether
the contamination is downstream

in the manifold or gates.

feedthroat by keeping
it cool. The tempera-
ture of the throat
coolant should be
maintained at 80-120
F (27-49 C). It is best
to control the feedthroat temperature as close to 100 F (38 C) as possible.

In humid weather, the temperature should be just warmer than the
dewpoint to avoid condensation. Also, in some cases, keeping the screw
turning at a low speed will help to prevent bridging.
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