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Sprue or Direct Gate

The sprue or direct gate is often used on prototype parts because it is inexpensive.

This type of gating is not recommended for GLS styrenic TPEs because of their high
elongation. In addition, the sprue will need to be trimmed thus appearance quality of the
part is usually poor. If sprue gating is selected, care should be taken to keep both the
sprue length and diameter as short and small as possible.

Diaphragm Gate

The diaphragm gate is used to maintain the concentricity of round parts. It allows even
flow into the cavity and minimizes the potential for knit lines. Due to anisotropic
shrinkage, flat round parts using center or diaphragm gating may not lay flat. A ring gate
may also be used on the outside of a circular part.

Table 4 compares the advantages and disadvantages of the various gate types
discussed in this section.

Table 4. Advantages and Disadvantages of Various Gate Types

Gate Type Advantage Disadvantage

Edge/Tab/Fan Gate Appropriate for flat parts

Easy to modify

Post-mold gate/runner
removal is difficult
Poor gate vestige

Submarine Gate

Automatic gate removal More difficult to machine

Minimal gate vestige

Diaphragm Gate

Concentricity
Appropriate for round parts
No knit lines

Scrap
Post-molding gate removal

Pin gate (3-plate)

Automatic gate removal
Minimal gate vestige
Localized cooling

Requires floater plate
More scrap
Higher tool cost

Valve gate (Hot
runner systems)

Minimal gate vestige
Positive shut-off
Minimizes post pack

Higher tool cost
Higher maintenance
Only for hot runner systems

Gate Location

Styrenic TPEs are anisotropic, thus they have different physical properties in the flow
direction versus the cross-flow direction. Depending on the product's intended usage,
these property differences could be critical to the performance of the final part. As a

result, the anisotropic nature of the styrenic TPE needs to be taken into consideration
when determining the gate location on the part.

The material flow may be estimated by eye or by using flow analysis programs. For
higher shrinkage grades, the part may shrink near the gate, which causes “gate pucker”
if there is a high molded-in stress at the gate. Parts shaped like a handle grip may
warp toward the gate side of the part. Locating the gate at the top of the part
minimizes this problem. Using two gates on opposite sides of the part can also address
the issue, but it will result in two knit lines. If filling problems exist in thin walled
parts, adding flow channels or minor changes in wall thickness can alter the flow. In
some cases, it may be necessary to add a second gate to properly fill the parts.
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Table 6. Product Family and Temperatures

Product
- Mold Melt Nozzle Zone3 | Zone?2 | Zonel Feed
Family
SBS 25.900F | 370-390°F | 370-390°F | 360-380°F | 340-360°F | 300-330°F | ;00 1e00p
Formulations | (25-320c) | (190 (190- (185- (170- (150- | "40.650C)
200°C) 200°C) 195°C) 182°C) 165°C)
SEBS 110-1300F | 370-430°F | 390-430°F | 390-430°F | 370-390°F | 350-370°F | 40 1200r
Formulations | (43-55°C) (190- (200- (200- (190- (175- (40-75°C)
220°C) 220°C) 220°C) 200°C) 190°C)
Supersoft | 110-1300F | 340-300°F | 360-390°F | 360-390°F | 335-375°F | 300-330°F | ;5 4500p
Formulations | (43-550c) | (170 (180- (180- (170- (150- | "409.500C)
200°C) 200°C) 200°C) 190°C) 165°C)

Setting Shot Size

When starting up a new mold, begin with short-shots, then gradually increase the
shot size until all part cavities are 80-90% filled. This procedure can minimize the
potential for overpacking and prevent flash in vents. The screw position should be noted
and used to set the transfer point. Monitor the cushion to insure that it is maintained
during the pack and hold phase. If there is no cushion, the pack pressure cannot be
maintained and there is no control of part densification. After the gate freezes, any
additional material volume or pressure will just pack the sprue and runner
system, which can cause difficulties with sprue removal during part ejection.

Screw rpm, Back Pressure and Screw Delay Time

The screw rpm should be set so that the screw is fully recovered for the next
shot, typically 2 to 3 seconds before the mold opens. Typical screw speeds range from
50 rpm to 150 rpm. If the screw recovers too fast, and the machine is equipped with
a screw delay timer, set the delay time so that there is minimal delay after the
screw is fully recovered and the mold opens. This will reduce material residence time
at temperature and dead time in the barrel.

Increasing the back pressure increases shear heating of the material. Normal settings
for back pressure are 50-150 psi. When mixing color concentrates, higher back pressure
is preferred to achieve optimum dispersion.

Injection Speed

If possible, profile the injection speed to fill the runner system rapidly and then slow
down after the material starts flowing through the gate and into the cavity. Maintain this
speed until the part is 90% full and then reduce it further to completely fill the cavity
without flashing the part. As stated earlier, GLS TPEs are shear responsive. If a part
has difficulty filling, increase the injection speeds before increasing temperature.
The injection time to fill the part should be between one and two seconds. Slower fill
rates may be required if surface flow defects occur.
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OBSERVATION

POOR KNIT LINES

Injection Molding Troubleshooting

STARTUP ISSUES

CAUSE

Poor venting.

Too cool a melt.

SOLUTION \

Place vents at last place to fill and at converging flow fronts
Increase size of the vents.

Increase the melt and/or mold temperature.
Increase injection speed.

PART SHORTS
and has burn marks

Gas trapping / poor
venting.

Improve venting and/or relocate to burned area.

PART SHORTS
No burn marks

Not enough material.
Blockage in flow at
the feed-throat.

Not enough injection
pressure.

Material too high in
viscosity.

Increase shot size, if possible. If not, move to a larger
machine.

Reduce rpm and back pressure.
Decrease the barrel temperature in the rear.

Increase injection pressure.

Increase injection rate.
Increase process temperature.
Use a lower viscosity TPE.
Increase gate and runner size.

PART FLASHES

Too much injection
pressure.

Too much material.

Material viscosity too
low.

Tool too loose.

Not enough clamp
capacity.

Reduce injection pressure and time.

Decrease shot size.

Reduce injection speed.
Reduce process temperature.

Machine or dress the parting line.

Use a higher viscosity TPE.
Increase clamp tonnage.
Reduce thickness of the vents.
Move to a larger machine.




OBSERVATION

VOIDS OR SINKS
Voids occur inside the
part. Sinks pull away
from the mold wall.

Injection Molding Troubleshooting

STARTUP ISSUES (CONT.)

CAUSE

Material shrinkage &
insufficient supply of
molten material.

Not enough pack
pressure during
material
solidification.

SOLUTION

Decrease wall thickness.

Increase the pack pressure and time.
Increase the gate size.

Relocate the gate to the thickest section.
Increase the runner size.

BUBBLES
Part surface
above a bubble.

bulges

Gas entrapment.

Relocate the gate or modify the flow path.
Add a pin in the area to eliminate the gas trap.

FLOW MARKS

Back fills Filling from thin to | Reposition the gate to a thick section.
thick sections.

Shadowing
Surface irregularity. Radius dimples.

Folds
Uneven filling of Relocate gate to balance the flow or reduce the runner
section. diameter.
High viscosity flow. Increase process temperature.

Increase injection speed.
JETTING

Decrease gate size.
Change type of gate.
Relocate gate to impinge.

WARPED PARTS

Anisotropic
shrinkage.

High molded-in
stress.

Relocate the gate so flow occurs in only one direction.

Increase the process temperature.
Reduce the pack pressure.
Increase the mold temperature.

SURFACE DEFECTS
Uneven shine
Beach marks

High molecular
weight formulation
in highly polished
mold.

Change to a lower molecular weight formulation.
Texture mold cavity surface (EDM, sandblast, etc.)

SURFACE DEFECTS
Silver streaking or splay
marks

Contaminated
material.

High shear in the
material.

Check for moisture (condensation) or dry the material.
Check regrind for contaminants or moisture. Dry if
required

Reduce injection speed.

Increase the process temperature.

Increase the gate size.
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OBSERVATION ‘

EJECTOR PIN
MARKS

Injection Molding Troubleshooting

STARTUP ISSUES (CONT.)

CAUSE

Parts soft during
ejection.

SOLUTION

Increase mold close time.

Reduce mold temperature.

Reduce process temperature.

Texture mold surface for better release.
Increase size of pins.

Increase draft on part.

Reduce wall section.

Use a formulation with mold release.
Use a harder formulation.

BURNT SMELL
Parts have a yellow
cast

Degraded material.

Purge machine and observe whether problem reoccurs.
Reduce process temperature. (Particularly in rear of
machine).

Reduce regrind level.

Reduce residence time.

Purge machine after shutdown.

Move to a smaller machine.

Reduce hot runner system temperatures.

Minimize dead spots in hot runner manifold.

PART STICKS IN

Sandblast “A” side of tool.
Polish “B” side.

"A” HALF or Insufficient extraction ne
STATIONARY SIDE | force. Run "A” side cooler.
OF THE TOOL Put keepers in “B” half of tool.
Increase draft on part in “A” half of tool.
Increase mold closed time.
Reduce mold temperature.
Reduce process temperature.
PART STICKS Insufficient ejection | Reduce pack and hold pressure.

DURING EJECTION

force.

Sandblast “B” side.

Increase size of ejector pins.
Increase number of ejector pins.
Increase draft on part.

Provide air assist.

NON-UNIFORM
COLOR

Poor dispersion.

Contamination.

Increase back pressure and/or screw rpm.
Change the color concentrate carrier to a material with a
lower melt temperature.

Check for clean regrind.
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