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Wax Penetration Test Using ASTM D937-92

Understanding the hardness of wax is essential for various industrial applications, including cosmetics,
pharmaceuticals, and packaging. Wax consistency impacts product performance, moldability, and durability. This
analysis helps manufacturers ensure wax meets specific hardness requirements for its intended use.

Test Principle:
e The penetration test measures the hardness of wax
according to ASTM D937-92 using a needle probe.
This test evaluates the depth to which the needle
penetrates the wax under a specific force and
temperature, providing data on the material's firmness.

Equipment:

e Instrument: CTX Texture Analyzer with 5 kg load cell
e Software: Texture Pro

Accessories:
e 2 mm needle probe, Fixture Base Table (TA-BT-KIT)
Settings:

e Test Type: Compression

e Pre-Test Speed: 1.0 mm/s

o Test Speed: 1.0 mm/s

e Post-Test Speed: 1.0 mm/s

e Target Distance: 10 mm

e Trigger Force: 10 g

e Temperature: Test performed at 25°C

Procedure:

1. Attach the needle probe to the load cell.

2. Secure the wax sample on the fixture base table.
3. Set the needle 10 mm above the wax surface.

4. Start the test, allowing the needle to penetrate the wax to a depth of 10 mm.

5. Record the force required to reach the target distance.
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Observations:
Figure I: The Load vs. Time graph shows the force required to penetrate the wax. The higher the force, the harder

the wax.
Figure Il: The Load vs. Distance graph provides more detailed insight into the penetration depth and hardness over

time, illustrating how the sample responds to the applied force.
™ "N‘..-'—-__

oammaan ~2ae
ena mae
3 5 6 5 8 3 8 &

S
T

|

o

A
n

T
— 0.0 0.5 1.0 15 20 2.5 3.0 3.5 40 45 50 55 6.0 6.5 70 75
Time (s)

1t 1 1 LI — 1 : v ) u — 1 T
0 1 2 3 4 5 6 7 8 9 0 il 12 13 4 15 16

Tima fe} .
Figure | Figure Il

A larger penetration distance corresponds to a softer sample, while a smaller distance indicates a harder

wax.
e The testis useful for comparing the hardness of different waxes for specific product applications.

Results:

The maximum force recorded reflects the hardness of the wax sample.

]
The area under the curve indicates the work done during penetration, providing additional insight into wax

consistency.
Results Table:
Wax Sample A:

e Hardness: 25059
e Work Done: 45.7 mJ

Wax Sample B:

e Hardness: 210.8 g
e Work Done: 39.3 mJ

Conclusion:

The wax hardness test according to ASTM D937-92 is a reliable method for measuring the firmness of wax. The
data obtained ensures the material meets the required specifications for industrial applications, allowing
manufacturers to adjust formulations or processing parameters as needed.
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