
Our regular BN Powder Grade ZG was used for one coupon and nominally <100 micrometer size BN (as normally used for our BN Lubricoat NFN-12 coating) were prepared into the same water-based formulation, JK 41
	https://www.zypcoatings.com/wp-content/uploads/JK-41-zyp-02.pdf 
and then brush-applied onto Stainless Steel coupons (430 SS, 3 x 6 inches and 0.028 inches thick) and sent to EP Laboratories for testing the Coefficient of Friction (COF) using Tribometer with ASTM G133.
The results of this testing are shown here.   




Interestingly, the JK 41 coating made with the <100 micrometer size BN has 24% higher average COF compared to JK 41 coating made with the regular BN.
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LINEAR RECIPROCATING BALL on FLAT — WEAR TESTING

Principle

This test method involves two specimens: a flat specimen and a spherically
ended specimen (herein called “ball” specimen) which slides against the flat
specimen. These specimens move relative to one another in a linear, back
and forth sliding motion. The load is applied vertically downward through the
ball specimen against the horizontally mounted flat specimen.®

Since this test method involves reciprocating sliding where changes in the
sliding velocity and direction of motion occur during the test, constant velocity
conditions are not maintained. Dimensional changes for both ball and flat
specimens are used to calculate wear volumes and wear rates.>

Friction forces are measured during the test and may be used to assess
changes in the contact conditions or the kinetic friction coefficient as a function
of time.® The ball is mounted on a stiff lever, designed as a frictionless force
transducer. As the flat specimen is moved back and forth, resulting frictional
forces acting between the ball and the flat specimen are measured by very
small deflections of the lever using an LVDT sensor. This simple method
facilitates the determination and study of friction and wear behaviour of almost
every solid state material combination, with varying time, contact pressure,
velocity, temperature, humidity, lubrication, etc.
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Standards and Practices

Testing was performed in accordance with ASTM G133 Procedure A.
However, test is not in full compliance with the standard because (modified to
measure COF with minimal or without wear, with non standard parts):

e The ball radius is 5mm instead of 4.76mm

e The normal force is 0.5N instead of 25N

e The stroke length is 5mm instead of 10mm

e The oscillating frequency is 0.06Hz instead of 5Hz

e The test duration is not 16min40s (sliding distance is not 100m)

Instrument and Software

Test was performed with a Pin-on-Disk “Tribometer” from Anton Paar (CSM
Instruments), S/N 18-281 with “linear module” S/N 1-120; software “InstrumX”
version 2.7.

Specimens
Stainless steel panels coated with boron nitride, thickness not specified.

Regular: STD J+K 1006202
Nano: Nano J+K 0922201

Test conditions and Parameters

The following test parameters were used:

Applied normal force: 0.505 N

Stroke length: 5 mm

Sliding distance: 0.05m

Max linear speed: 0.001 m/s
Frequency of oscillation:  0.06 s™

Number of cycles: 5

Ball diameter: 10 mm

Ball material: SS440C grade 25
Cleaning static partner:  IPA

Cleaning sample: None
Atmosphere: Air

Relative Humidity: 45-48%
Temperature: 21-23°C (room temperature)

TRB-L-201014 Page 4





Results

Note 1: The results relate only to the tested items. Samples were tested
under laboratory conditions and environment. The use, interpretation
and extrapolation of the results are customer’s sole responsibility and
liability.

Note 2: Purpose of work: comparative testing of dynamic friction.

Note 3: p is the dynamic coefficient of friction, without or with minimal
conditions of wear.

Note 4: The traces left on “regular” are wider. If the samples have similar
hardness and thickness is unknown.

Specimen Run #1 Run #2 Run #3 Run #4 Run #5 Average
[up] [up] [un] [un] [p] [p]
Regular (5 test cycles) 0.172 0.172 0.170 0.172 0.171 0.171 £ 0.001
Regular (1% test cycle) 0.166 0.167 0.163 0.167 0.165 0.166 + 0.002
Nano (5 test cycles) 0.211 0.213 0.216 0.206 0.213 0.212 + 0.004
Nano (1* test cycle) 0.186 0.190 0.186 0.183 0.182 0.185 + 0.003
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Nano

Run #1 Run #2
14 1
0.8 - 0.8 -
06 - 06
0.4 04

04 - 04 -

06 06
08 0.8 -
1 1
1] 1 2 3 4 5 0 1 2 3 4 5

Run #3 Run #4
19 14
038 - 08
06 - 06 -
04 - 04

o T O o O O O O O O i O = O
- b | o] ) ) o)

-04 -04

06 0.6
0.8 - 08 -

Run #5

08
06 1
04 1

=g PP
r-v'l—-'L-Jl--’

04

-06
-0.8

TRB-L-201014  PageT





General comments pertaining to friction testing

The repeatability of tests on the same material will depend upon material
homogeneity, machine and material interaction™2.

It is important to keep in mind that friction is a system property. Appropriate
caution must be used when comparing or using data from different sources
and systems. Friction coefficients of material couples obtained on one type of
test apparatus may be significantly different from coefficients of the same
material couples tested on a different apparatus®.

This test method is designed to simulate the geometry and motions that are
experienced in many types of rubbing components whose normal operation
results in periodic reversals in the direction of relative sliding. The wear
resulting from this mode of movement may differ from that experienced by the
same materials sliding continuously in only one direction (unidirectional sliding)
even for comparable durations of contact.”

Reference 1: ASTM G99 Standard Test Method for Wear Testing with a Pin-on-Disk
Apparatus

Reference 2. ASTM G115 Standard Guide for Measuring and Reporting Friction Coefficient

Reference 3: ASTM G133 Standard Test Method for Linearly Reciprocating Ball-on-Flat
Sliding Wear

Reference 4: ASTM D1894 Standard Test Method for Static and Kinetic Coefficients of
Friction of Plastic Film and Sheeting

END OF REPORT
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