ELISHA ENGINEERED SURFACES™

Summary of Torque Tension Data
Zinc Yellow Chromate VS. Zinc Elisha EMC™

Abstract

The objective of this testing was to obtain a torque tension comparison between Wilson Garner M10
bolts coated with zinc and yellow chromate and zinc and Elisha’s Mineral Coating (EMC™).
Torque tension is used to predict repeatable clamp force and is a critical characteristic for many
fasteners. The data showed that there was less friction on the bolts coated with the Elisha EMC™
than the ones coated with yellow chromate. Additional testing is planned and underway.

Experimental Method

All experiments were performed in accordance to test protocol USCAR-11. The experiments were
done with an RS Technologies torque tension machine at Magni Industries. Eight samples of each
of the two coating were subjected to forces ranging from 20,000 to 42,300 Newtons.

Results

A comparison of the torque tension data for the samples with zinc with a yellow chromate and those
coated with zinc and Elisha EMC™ is given in Figure 1. This data is also presented in Table 3 in
the Appendix.
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Figure 1 — Torque vs. Tension Comparison for Yellow Chromate and Elisha EMC™



The standard deviation for the peak torque for the zinc yellow chromate treatment was 5.57
Nm with a three-sigma range of 33.4, and was 2.56 Nm with a three-sigma range of 15.4 for the zinc
Elisha EMC™,

Conclusions

The lower values of torque for the Elisha EMC™ treated bolts indicate that there is less
friction on the Elisha surface than the yellow chromate surface. Since the three-sigma range for the
Elisha mineral is smaller than that for the yellow chromate, the Elisha surface allows for a more
reproducible torque tension relationship than the yellow chromate. Additional work must be
performed in order to quantify the coefficient of friction for the Elisha surface, as well as to evaluate
the impact of lubrication materials.

Elisha Technologies Co LLC is a privately held member of the Orscheln Group. Elisha
develops corrosion solutions for industry, such as automotive and non-automotive vehicles,
chemical, petroleum, marine and wire rope manufacturing. Elisha’s patent estate includes 14 other
and US patents issued, allowed, and pending patent applications in the US and internationally.

To learn what Elisha EMC™ and Elisha’s other surface engineering and corrosion solutions
can do for you, contact Nancy Heimann at 1-888-354-7422 or see www.elisha.com.

All information, recommendations and suggestions appearing in this bulletin concerning the use of our products and processes
are based upon tests and data believed to be reliable, however, it is the user’s responsibility to determine the suitability of the
products and processes described herein. Since the actual use by others is beyond our control, NO guarantee including
MERCHANTIBILITY OR FITNESS FOR A PARTICULAR PURPOSE, expressed or implied is made by Elisha
Technologies or the Orscheln Group as to the effects of such use or the results to be obtained, nor does Elisha Technologies Co
LLC or the Orscheln Group assume any liability arising out of use, by others, of the products or processes referred to herein.
Nor is the information herein to be construed as absolutely complete since additional information may be necessary or
desirable when particular or exceptional conditions or circumstances exist or because of applicable laws or governmental
regulations. Nothing herein contained is to be construed as permission or as a recommendation to infringe any valid patent.



Appendix
Table 1 — Tension and Torque Data for Zinc Yellow Chromate

Force Values (Newtons)

Sample #[ 20000 28300 36100 42300

1 41.3 55.4 67.1 75.8

2 40.2 541 66.9 77.2

3 443 59.6 73.8 84.6

4 40.8 53.5 65.6 74.5 Torque

5 34.9 44.6 57.3 66.3 (Newton meters)

6 35.6 48.0 59.3 68.5

7 39.6 53.0 65.1 741

8 38.3 52.1 65.5 76.3
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Figure 1 — Graphical Representation of the Data in Table 1

Table 2 — Tension and Torque Data for Zinc Elisha EMC™

Force Values (Newtons

Sample #| 20000 28300 36100 42300

1 28.9 38.6 48.2 55.8

2 30.8 40.5 49.4 57.1

3 32.7 43.5 53.9 62.1

4 31.1 41.7 52.1 60.1 Torque

5 33.4 43.6 52.3 58.8 (Newton meters)
6 32.2 43 52.9 60.7

7 32.1 421 51.6 59.5

8 33.6 41.5 48.9 54.6
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Figure 2 — Graphical Representation of the Data in Table 2

Table 3 — Torque and Tension Comparison between Yellow Chromate and Elisha EMC™

Force Values (Newtons)

Sample group 20000 28300 36100 42300
Max. Zinc Yellow Chromate 443 59.6 73.8 84.6
Average Zinc Yellow Chromate 394 52.5 65.1 74.7
Min. Zinc Yellow Chromate 34.9 44.6 57.3 66.3 Torque
Max. Zinc Elisha EMC™ 33.6 43.6 53.9 62.1 (Newton meters)
Average Zinc Elisha EMC™ 31.9 41.8 51.2 58.6
Min. Zinc Elisha EMC™ 28.9 38.6 48.2 54.6




