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Polyamide (Nylon) Molding Powder
Viscosity Analysis

Viscosity testing of polyamide (nylon) molding powders is imperative for ensuring material consistency, strength,
and moldability. Higher molecular weights correlate with increased viscosity, indicating enhanced strength and
toughness in molded products. Monitoring viscosity ensures that the powder meets required standards, leading to
reliable performance in applications.

Background:
e Polyamide viscosity is dependent on molecular weight; longer polymer
chains contribute to higher viscosity and improved material toughness.

e ASTM D 789-98 provides standardized testing guidelines to assess
polyamide powder properties in solution, ensuring batch consistency
and quality.

Test Equipment:
e Viscometer: Brookfield LVT Dial Reading Viscometer
e Sample Container: 8-ounce round, wide-mouth screw-cap bottle
e Temperature Control: Brookfield TC-250 Circulating Water Bath, maintained at 25 + 0.1°C
Settings:
e Solvent: Formic acid or m-cresol, depending on compatibility with polyamide powder
e Temperature: Precisely controlled at 25°C
e Spindle and Speed Combinations:
o BVS (Brookfield Viscosity Range): 9-100 cP: Spindle 1, Speed 60 RPM
o 100-200 cP: Spindle 1, Speed 30 RPM
o 200-500 cP: Spindle 2, Speed 12 or 30 RPM
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Procedure:
1. Dissolve the polyamide powder in formic acid or m-cresol.
2. Transfer the sample to an 8-ounce bottle, immersing it in the TC-250 Circulating Water Bath set to 25°C.
3. Select the spindle based on the viscosity range and attach it to the LVT Viscometer.
4. Set the viscometer to the appropriate speed, ensuring proper immersion depth.
5

Take the dial torque reading and use the corresponding factor to calculate viscosity in centipoise (cP).

SPINDLE # FOR GIVEN SPEED (RPM)

BVS 60 RPM 30 RPM 12 RPM
9-100 1

100-200 1

200-500 2 1

(WHERE BVS IS THE SOLUTION'S BROOKFIELD VISCOSITY (CP OR MPA-.S).)

Observations:

e Viscosity readings vary with molecular weight and polymer chain length, providing insights into the powder's
moldability and expected strength.

e Factor Table (Figure): Lists multiplication factors per spindle and speed setting to convert torque readings

into cP.
FACTOR AT GIVEN SPEED (RPM)
SPINDLE 12 RPM 30 RPM 60 RPM
LV1 5 2 1
LV2 25 10 5
LV3 100 40 20
LV4 500 200 100

Results:

e Viscosity measurements provide a direct correlation to molecular weight and material toughness, ensuring
that each batch meets the specifications for strength and moldability.

e Higher viscosity values indicate a higher molecular weight, suggesting a tougher and more resilient molded
product.

Discussion:

Using the LVT Viscometer or compatible digital models with factor tables provides efficient and accurate viscosity
measurements, critical for ensuring the polyamide powder's quality. By following ASTM D 789-98, manufacturers
can maintain batch consistency, leading to predictable performance in molded products.
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