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Resin Description
Minlon® is the DuPont trademark for its engineeri
thermoplastic resins. The present grades of Minlo®

are mineral and mineral/glass reinforced nylon 66
resins. Mineral particles and glass fibers are che
cally bonded with nylon polymer to provide a
material exhibiting the excellent chemical resis-
tance and retention of properties at high tempera
tures characteristic of nylon, while enhancing
stiffness, strength, and heat resistance.

It is important to point out that these composition
are reinforced, not filled, resins, meaning that there
is a chemical bond between the nylon and the
mineral or mineral and glass particles, thus great
enhancing the tensile and stiffness properties.
Minlon® also exhibits better dimensional stability
and creep resistance than unreinforced nylon an
lower warpage than glass reinforced nylon.

Molding Conditions
Cylinder Temperature
These products can be processed readily in conv
tional molding equipment. Typical molding tem-
perature profiles are shown in Table 1.

Use higher-than-typical rear zone temperature
(300°C [570°F] max.) to:
• improve screw recovery rates;
• reduce wear from abrasion between un-

melted particles and the screw and/or barrel;
• reduce torque loads and stalling during fast

cycles.
Tab
Typical* Cylinder an

Typical

Resin Rear

10B40 Mineral Reinforced Nylon 66

20B Mineral/Glass Reinforced
Nylon 66

22C Mineral/Glass Reinforced
Nylon 66

11C40 Intermediate Toughened
Mineral Reinforced Nylon 66

12T Toughened Mineral
Reinforced Nylon 66

*The processing conditions presented here are representative 
Variations in individual molds and machines will require optim
specific job.
Rounded numbers are shown for both English and SI units.

295–300

(560–570)

280–295

(540–560)
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Melt Temperature
Typical melt temperatures for each resin are shown
in Table 1. For optimum toughness, use melt
temperatures in the middle of the typical range.
Higher temperatures can be used to improve the
surface appearance.

Nozzle Temperatures
A reverse taper nozzle is recommended. Typical
temperatures are listed in Table 1. Higher nozzle
temperatures may be necessary during start-up to
compensate for cold molds and prevent premature
freeze-off.

Mold Temperature
Mold temperatures in the 65–100°C (150–210°F)
range are normally used, although temperatures
between 100–115°C (210–240°F) are sometimes
utilized to improve filling, surface finish, and to
reduce thick section voids.

Injection Rates
Surface appearance is affected by injection speed.
A fast, one-second injection speed normally gives
the highest gloss. However, when a semigloss
appearance is not required, a slower fill can be use
to provide an attractive matte finish.

Injection Pressure
The melt viscosity of this material is moderately
higher than for 33% glass reinforced nylon 66, so
high injection pressure, 97 to 138 MPa (14,000 to
20,000 psi), may be required for thin sections. The
2

le 1
d Melt Temperatures

 Cylinder Temperatures, °C (°F)

Center Front Nozzle

of those typically used or preferred.
izing of these variables to obtain maximum part quality on any

Typical
Melt Temps.

290–295 280–290 295–305 295–305

(550–560) (540–550) (560–580) (560–580)

 275–290 275–280 280–290 280–300

(530–550) (530–540) (540–550) (540–570)
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pressure required will depend on temperature, pa
geometry, and mold venting. In thicker sections
(2.54 mm [0.1 in]), pressures used for glass
reinforced nylon will usually be adequate.

Screw Speed and Back Pressure
Minimum screw rotation consistent with overall
cycle (50–100 rpm) and low back pressures (less
than 0.3 MPa [50 psi]) are normally used to reduc
resin overheat and machine wear.

Cycle
These resins cycle faster than most reinforced an
unreinforced thermoplastic resins because of very
fast “setup” and high temperature stiffness for rap
ejection.

Operations
Start with a Clean Machine
The barrel, screw, nozzle, and adaptors should be
clean and free of resin.

Interruptions During Operation
Short interruptions during operation cause no
difficulty, although some discoloration may occur.
When interruptions exceed 20 min, the resin shou
be purged from the machine barrel to prevent
polymer decomposition and possible bridging of
the screw. Several air shots should follow even
short interruptions to prevent nozzle freeze-off an
polymer degradation.

Shutdown
The machine should be shut down with polystyren
or polyethylene, which cuts the time required for
subsequent start-up and reduces problems of
contamination.

Restarting with Minlon Resin in
the Machine
The following procedure is suggested to ensure
that the Minlon® resin is melted throughout the
machine.

1. Set cylinder temperature to 260°C (500°F) and
the nozzle at 288°C (550°F), and allow the heat
to “soak in” for at least 20 min after reaching
temperature set point. Raise cylinder tempera-
ture to operating temperatures.

2. Check to see if nozzle is at temperature.

3. Add resin to the hopper, and run the screw at 
slowest speed. The resin should flow freely
from the nozzle. If it does not, stop the screw,
and allow longer soak time for the cylinder
temperatures before proceeding.
3
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4. The first resin purged from the machine may
be discolored and degraded and should be
discarded.

Purging
Standard purging practice is suggested with these
resins. Common purging materials are polystyrene
cast acrylic (the nozzle must be removed before
purging), and high-density polyethylene.

Rework
Good quality runners and sprues can be ground an
remolded with little sacrifice in mechanical proper-
ties and surface appearance.

The normal nylon regrind handling precautions
should be used. These are:
• avoid contamination;
• minimize moisture absorption (exposure to

room air);
• dry rework unless used immediately;
• minimize fines (sharp cutter blades or screening)
• recycle regrind with virgin resin as generated.

Because these materials give increased wear to
cutter blades, as with glass reinforced plastics, onl
hardened abrasion-resistant cutters should be use

Drying
These products are packaged in moisture-proof
containers to minimize the need for customer
drying. Resin moisture content should be <0.20%
prior to molding. If drying should be required, a
dehumidified hopper dryer should be used with a
drying temperature of 80°C (175°F) and a dew
point of –20°C (–4°F) or lower.

Safety
• Molten Minlon® is at 260°C (500°F) or over and

can inflict severe burns. Furthermore, above the
melting point, moisture and other gases may
generate pressure in the cylinder that, if suddenl
released, can cause the molten polymer to be
violently ejected through the nozzle.
To minimize the chance of an accident, the
instructions given in this guide should be fol-
lowed carefully. The use of safety glasses and
proper protective equipment and clothing is
recommended.
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Be particularly alert during purging and whenev
the resin is held in the machine at higher than
usual temperatures or for longer than usual
periods of time. In purging, be sure that the hig
volume (booster) pump is off and that a purge
shield is in place. Reduce the injection pressure
and “jog” the injection forward button a few
times to minimize the possibility that trapped ga
in the cylinder will cause “splattering” of the
resin.
If there is any suspicion that gases are being
formed in the cylinder, move the purge shield in
place, back the nozzle away from the mold, turn
off all heats except to the nozzle and the nozzle
adaptor, and leave the machine until it cools
below the melting point of the resin. Then, with
purge shield still in place, reheat the cylinder to
the minimum mold temperature. If jogging the
injection or screw rotation buttons does not
produce melt flow, a plug exists. In that case,
shut off cylinder heats as before, and follow you
established safe practices for removing the
nozzle. Always assume that gas may be trappe
behind the nozzle. A face shield and protective
long sleeve gloves should be used.
In the event molten polymer does contact the
skin, cool the affected area immediately with co
water and get medical attention for thermal bur
Do not attempt to peel the polymer from the ski

• Small amounts of gases and particulate matter
(i.e., oligomers) are released during the moldin
or extrusion of Minlon®. As a general principle,
we recommend adequate ventilation during the
processing of all plastic resins. However, gaseo
products are produced in much smaller quantiti
than is particulate matter and, as long as this is
kept below the OSHA limit* of 15 mg/m3 for
nuisance dusts, gases should be well below tox
levels. This can generally be accomplished by
meeting Industrial Building Codes or by provid-
ing at least 4 ft3/min (7 m3/h) of air for each
pound of resin processed per hour.

• Granules of Minlon® present a slipping hazard if
spilled on the floor. They should be swept up
immediately.

*29 CFR 1910.1000
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• Large masses of Minlon® at or near the melting
point and in the presence of air may ignite
spontaneously. Water quenching of such masses
is good practice.

Mold Design
Sprues and Runners
Specific sprue and runner dimensions will vary
with mold design, but in general, will be the same
as if the parts were molded in glass reinforced
nylon. Runners should be either full round or
trapezoidal. Length should be as short as possible
to minimize rework and reduce fill time and
pressure drop to the cavities. Runner layout should
be balanced whenever possible and generously
radiused for smooth and uniform melt flow.

Gates
A variety of gates ranging in size from 0.8 mm
× 1.6 mm (1⁄32 in × 1⁄16 in) to 3.2 mm × 6.4 mm
(1⁄8 in × 1⁄4 in) have been used successfully. The lo-
cation, size, and number of gates should be consid-
ered to achieve fast fill and aesthetics. Gate lands
should be short; gate thickness should be at least 1⁄2
part thickness (2⁄3 is preferred). Gates should be
well radiused and placed into smooth flow areas of
the part to minimize melt turbulence, especially if
surface appearance is critical.

Vents
Mold cavities and runner systems must be ade-
quately vented to achieve fill rates required for
desired surfaces and to minimize burning. Vents
should be at least 0.05 mm (0.002 in) deep, as wide
as possible, and relieved to about 1.27 mm (0.05
in), following a land of about 1.27 mm (0.05 in).
Generous venting should also improve weld
strength.

Mold Shrinkage
Mold temperature, gate size, melt temperatures, and
part geometries are among the factors that affect
mold shrinkage. Typical mold shrinkage values are
shown in Table 2.

The values in Table 2 are intended as approximate
guides for estimating mold shrinkage. For compli-
cated precision parts, prototype molds (cavities)
should be utilized to obtain more accurate dimen-
sional data.
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Warpage
Significantly lower warpage is one of the key
benefits of these products.

Mold and Machine Wear
The mineral and glass in these materials are hard
and abrasive. Our experience indicates that to
reduce equipment wear when processing Minlon®,
the following guides should be followed:

Mold
Use an abrasion-resistant, hardened, tool steel.
Experience suggests a high chrome, high carbon
tool steel, such as A.I.S.I., D-2, which has been
hardened to Rc55. A hard chrome plate of 0.03–
0.05 mm (0.001–0.002 in) will usually improve
wear characteristics of most steels, as well as
prevent rusting. Cavities must be vented at welds
minimize heat checking effects and possible pittin
from high temperature gas entrapment. Also, gat
are subject to considerable heat buildup and loss
hardness as a result of the fast injection rates us
in processing Minlon® resins. Tunnel gates should
be examined periodically for erosion that can lea
to undesirable projections and faulty subsprue
ejection. Replaceable gate blocks of wear-resista
tool steel should be considered for long runs. We
of softer materials of mold construction, e.g.,
beryllium, copper, magnesium, or aluminum-base
alloys (metals used for temporary tooling) appear
be adequate to withstand short prototype runs.
5
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 Mold Shrinkage* of M

10B40

Flow 0.8

Transverse 1.0

*Measured on 76 mm × 127 mm × 3.2 mm (3 in × 5 in × 1⁄8 in) en
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Machine
• Barrel—Use a bimetallic liner—e.g., “Xaloy”*

101 or equivalent (“Xaloy” 306 is satisfactory).
Nitrided steel barrels are not recommended for
continuous molding of mineral reinforced nylons.

• Screw and Tip—Heat-treated, stress relieved
alloy steel with screw flight lands of a hard
surfacing alloy such as Colmonoy 56** or
equivalent. Hard chrome plate the root of the
flights and tip. For extended runs, consider use
of production screws that are entirely hard faced.
A general-purpose design is preferred.

• Check Valve—Nitrided “Nitralloy” 135M (0.38–
0.51 mm [0.015–0.020 in] case) or equivalent for
ring sleeve and seat.

• Processing
1. Use suggested high rear zone temperature to

reduce resin drag in cylinder.
2. Use minimum screw rpm consistent with

overall cycle.
3. Use low back pressure.
4. Inspect check valve performance frequently.

If unable to maintain pad (cushion) during
injection, repair or replace ring sleeve and sea
immediately. Severe screw wear usually
follows a leaking check valve condition.

**  Registered trademark, Xaloy, Inc.
** Wall Colmonoy Corp.
le 2
inlon Nylon Resin, %

11C40 12T 20B 22C

0.9 1.0 0.3 0.5

1.3 1.2 1.0 1.0

d-grated plaques.
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For Automotive Inquiries: (800) 533-1313

(302) 999-4592
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U.S.A.
East
DuPont Engineering Polymers
Chestnut Run Plaza 713
P.O. Box 80713
Wilmington, DE 19880-0713
(302) 999-4592

Midwest
DuPont Engineering Polymers
100 Corporate North
Suite 200
Bannockburn, IL 60015
(847) 735-2720

West
DuPont Engineering Polymers
2030 Main Street, Suite 1200
Irvine, CA 92714
(714) 263-6233

Automotive
DuPont Engineering Polymers
Automotive Products
950 Stephenson Highway
Troy, MI 48007-7013
(313) 583-8000

Asia Pacific
DuPont Asia Pacific Ltd.
P.O. Box TST 98851
Tsim Sha Tsui
Kowloon, Hong Kong
852-3-734-5345

Canada
DuPont Canada, Inc.
DuPont Engineering Polymers
P.O. Box 2200
Streetsville, Mississauga
Ontario, Canada L5M 2H3
(905) 821-5953

Europe
DuPont de Nemours Int’l S.A.
2, chemin du Pavillon
P.O. Box 50
CH-1218 Le Grand-Saconnex
Geneva, Switzerland
Tel.: ##41 22 7175111
Telefax: ##41 22 7175200

Japan
DuPont Kabushiki Kaisha
Arco Tower
8-1, Shimomeguro 1-chome
Meguro-ku, Tokyo 153
Japan
(011) 81-3-5434-6100

Mexico
DuPont S.A. de C.V.
Homero 206
Col. Chapultepec Morales
11570 Mexico D.F.
(011 525) 250-8000

South America
DuPont America do Sul
Al. Itapecuru, 506
Alphaville—CEP: 06454-080
Barueri—Sao Paulo, Brasil
Tel.: (055-11) 421-8531/8647
Fax: (055-11) 421-8513
Telex: (055-11) 71414 PONT BR

DuPont Argentina S.A.
Avda.Mitre y Calle 5
(1884) Berazategui-Bs.As.
Tel.: (541) 319-4484/85/86
Fax: (541) 319-4417

The data listed here fall within the normal range of properties, but they should not be used to establish specification limits nor used alone as the basis of
design. The DuPont Company assumes no obligations or liability for any advice furnished or for any results obtained with respect to this information.
All such advice is given and accepted at the buyer’s risk. The disclosure of information herein is not a license to operate under, or a recommendation to
infringe, any patent of DuPont or others. DuPont warrants that the use or sale of any material that is described herein and is offered for sale by DuPont
does not infringe any patent covering the material itself, but does not warrant against infringement by reason of the use thereof in combination with other
materials or in the operation of any process.

CAUTION:  Do not use in medical applications involving permanent implantation in the human body. For other medical applications, see “DuPont
Medical Caution Statement,” H-50102.
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