Reliability Report

LEVERAGE SAFETY BAR RELIABILITY AND STRENGTH STUDY

In this study, we conducted calculations to assess the strength and reliability of OPNBar for

opening/closing shipping container doors. Analysis of the tool's torque and a comparison to the
maximum force a human could possibly exert while using OPNBar were both factors taken into

consideration in the calculations.
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OPNBAR ERGONOMIC ANALYSIS & DISCLAIMER

This document contains an ergonomic study on OPNBar and is constantly being updated as our study is
ongoing. The information contained here is for general information purposes only. We are not medical
professionals and do not claim to be. The information provided is based on our own understanding and
research and is not intended to treat or diagnose any medical condition or to provide medical advice.

There is no guarantee of the safety or results that you will obtain because you are doing so outside the
observation and supervision of a skilled medical professional.

While we try to keep the information up to date and correct, we make no representations or warranties
of any kind, express or implied, about the completeness, accuracy, reliability, suitability, or availability
with respect to this information, products, services, or related graphics contained on the website for
any purpose. Any reliance you place on such information is therefore strictly at your own risk.

If you have a medical condition that you are concerned about you should seek advice from a qualified
medical practitioner. Any information or opinions provided here may or may not have a beneficial or
detrimental impact on your health and quality of life, dependent on how you use that information and
your own personal circumstances. The subject matter in question is a broad area that does not apply
equally to every person. It is therefore important that you verify such information and its relevance to
you before relying upon it to make changes to your procedures.

Please also visit our disclaimer section on our website for more information:
https://www.shippingcontainertool.com/disclaimer

Links to image sources can be found at https://www.shippingcontainertool.com/ergonomic-information

Safety Precautions

Always use safety precautions in the workplace. This tool is a manual tool, so caution must still be taken
when opening or closing doors. For aging OPNBars, please always inspect your tool that there are no
compromised or broken parts of the tool. If you notice such issues, please discontinue use.

Additional Precautions

e When using OPNBar the operator must have both feet firmly planted on a level surface at all
times.

e We recommend that before OPNBar is used, the operator wears clean, dry, “work gloves” free
of any dirt or grease or any other substance to avoid slippage from the operator’s hands.

e Use a shipping container strap and wrap around lock rods to prevent items that may have
shifted from falling out.

e Avoid exposing OPNBar to heat or frigid conditions for long periods of time as this may affect
the durability of the product when in use

e Ensure that the mouth of OPNBar is properly seated before use to avoid injury

e Safety strap can be used reduce the likelihood of OPNBar slipping out of operators hands
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Importance of Quality Manufacturing and Following Best Practices

Quality control in tool manufacturing encompasses a range of activities designed to ensure that
tools meet stringent quality standards. It involves rigorous testing, inspection, and evaluation
at every stage of the manufacturing process, from design to final production. By implementing
effective quality control measures, SCS International can achieve consistency, reliability,
enhanced productivity, and cost savings. Embracing robust design, meticulous material
selection, process optimization, thorough inspection, and continuous training empowers us to
maintain superior quality and meet the ever-increasing demands of customers.

To reduce the danger of accidents and injuries at work, it is crucial that operators follow best
practices and adhere to safety requirements.

At SCS International, we take user safety very seriously, and it is our priority. We have
implemented various measures to ensure user safety. We ensure that all our tools are well-
manufactured. Additionally, we encourage our clients to report any feedback or safety
concerns. Always follow instructions when using OPNBar:
https://www.shippingcontainertool.com/instructions/

© DIRECT COST OF DISABILITY

DIRECT COST INDIRECT COST
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Opnbar Leverage Tool

Introduction

Quality and safety is our first priority when it comes to manufacturing a tool. Quality control
measures in manufacturing OPNBar helps us to achieve consistent and reliable performance.
We embrace new technologies and industry best practices to stay ahead of the curve and adapt
to evolving market demands.

Material and Design

OPNBar is made of 3lbs-3.6lbs of high-quality steel and has been tested for maximum strength
and durability. OPNBar’s construction ensures that it can safely withstand the forces needed
to open and close tough shipping container doors.

OPNBar’s capacity to withstand forces needed to handle container doors is demonstrated by
strength in testing. We have made sure that the tool will be steadfast and dependable even in
the face of difficult working conditions by using high-quality steel. OPNBar’s durable design
ensures endurance and that it is a trustworthy ally for operators working with container doors.

Safety Features
Our tool was made using best practices and quality control procedures to lower the possibility
of breakage or malfunction.

We also recognize the importance of user education and training for best safety practices. We
offer thorough user manuals and instructions that describe how to use, maintain, and take
safety precautions with our products. For instructions on how to use OPNBar, visit
https://www.shippingcontainertool.com/instructions/
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Ergonomic Information
OPNBar is made keeping in view all important Ergonomic Procedures.

To analyze how OPNBar is ergonomically fit to use, different operator postures were analyzed
while opening shipping containers.

For this report, please visit: https://www.shippingcontainertool.com/ergonomicinformation/
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OPNBar Quality Testing

We recognize the significance of quality control and testing. OPNBar has been sent to an
independent testing facility, Orange Coast Testing, to test and confirm the quality of OPNBar.

Orange Coast Testing

Orange Coast Testing is a well-known testing facility that focuses on offering services for quality
control, product testing, and material testing. Modern testing facilities and highly skilled
personnel execute a variety of tests to guarantee the sturdiness and longevity of our
instrument. These tests include, among others, bending, compression, and tensile strength
testing.
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Nadcap

This certificate is granted and awarded by the authority of the Nadcap Management Council to:

Orange Coast Testing Inc

1305-J East Saint Gertrude P!
Santa Ana, CA 92705
United States

This certificate demonstrates conformance and recognition of accreditation for specific services, as

listed in www.eAuditNet.com on the Qualified Manufacturers List (QML), to the revision in effect at the
time of the audit for:

Aerospace Quality System (AC7004)

L

Expiration Date: 30 April 2021 josepflz G. Pinto
Executive Vice President and Chicf Operating Officer

Certificate Number: 5518173910

Performance Review Institute (PRI) | 161 Thorn Hill Road | Warrendale, PA 15086-7527

By conducting these tests, we can make sure that OPNBar can withstand the forces needed to
open and close container doors securely.

6|Page



(Orange Coast Testing) Report

[I[:Tl » INFO ONLY Qb Aosenk -

Orange Coast Testing Qty. Reject: -
Compressive Properties of Metals

Test Date 08-Mar-23 Testing Machine SHFMB0OKN 0115509

Customer Name OPNBAR Control # 0C23-4642
Specification INFO ONLY Customer PO VERBAL

! Part Number DOOR LATCH HANDLE BAR

Minimum Tenile (psi)
Min. Elongation

Load Cell S/N (H1451), Units (LBS ) 134884 Crosshead Speed ( Inches / min ) or Rate 0.125
Displacement Sensor E2-2-2 (5503) Preload Value ( Lbs ) 20

Peak Force
TestNo  Specimen ID (Ibs)

4595 c1 ' 2,455
LOCATION OF FRACTURE:

ACCEPT/REJECT:

458  c2 3.873 N
LOCATION OF FRACTURE:
ACCEPT/REJECT:

4597 c3 ' 3,149
LOCATION OF FRACTURE:

ACCEPT/REJECT:

4598  C4 2,724
LOCATION OF FRACTURE:

ACCEPT/REJECT:

4599 c5 6,142
LOCATION OF FRACTURE:

ACCEPT/REJECT:

4800 [of] 2,588
LOCATION OF FRACTURE:

ACCEPT/REJECT:

Notes: INFO ONLY

/ ®
201130861
-,;st,ﬁ,g‘g EXP. 111172023 )
z 2
Date: %/ LL:))) 2’-3

Technician

Orange Coast Testing 1305-J East St. Gertrude Place Santa Ana, CA 92705 TEL 714-557-5844  FAX 714-557-5461
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Orange Coast Testing conducted a rigorous strength test on OPNBar. The test involved applying
varying amounts of pressure to six distinct points—labeled C1, C2, C3, C4, C5, and C6—using a
state-of-the art metal compressor machine.

Up until the metal's breaking point, the pressure gradually increased. The test results showed a
range of strength capacities, from 2,000 PSI to 6,000 PSI.

These results confirm OPNBar’s robustness and dependability and make it suitable for
demanding leverage applications, like opening and closing shipping container doors.
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Strength Test on Point C1

During the strength test, it was determined that point C1, located approximately 3 inches back
from the ending edge of the tool, exhibited a breaking point of 2,455 PSI, which was the lowest
among all the tested points. Hence, when using OPNBar, it is important that operators make
sure the rectangular mouth of the bar is snug on the container door handle. For best results
firmly insert OPNBar and apply forward pressure when operating. OPNBar should be tight and
should not wobble. Failure to do so can result in the tool, or the operator to slip resulting in
injury.

Strength Test on Point C2

Point C2 is located at the tool's center and indicates the start of the bend. Here OPNBar
demonstrated toughness during the strength test, with a breaking point of 3,872 PSI. The center
point experiences increased pressure during tool operation due to its pivotal location.
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Strength Test on Point C3
The third point was about 9 inches from the tool's starting handle. The applied pressure

produced a significant breaking point of 3,149 PSI.

Strength Test on Point C4

The strength test at point C4 on OPNBar’s outer edge showed a breaking point value of 2,724
PSI. Again, when using OPNBar, make sure the rectangular mouth of the bar is snug on the
container door handle. For best results firmly insert OPNBar and apply forward pressure when
operating. OPNBar should be tight and should not wobble.
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Strength Test on Point C5

Point C5, which is the crucial center of the tool serves as the main pivot point during operation.
This vital point in the strength test displayed extraordinary toughness, displaying the maximum
breaking point value of 6,142 PSI.

Strength Test on Point C6
Point C6, which is about 7 inches from the tool's beginning edge, displayed strength during the
testing phase with a breaking point of 2,588 PSI.
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Geometry/ Dimensions

OPNBar’s design was carefully developed to improve the process of opening and closing
shipping container doors. Optimal tool geometry and dimensions also contribute to
process stability and control. By ensuring proper tool geometry, SCS International can
maintain consistent cutting forces and minimize the risk of tool breakage or premature
wear.

We take great pride in providing a tool that prioritizes user comfort and safety while still
meeting functional requirements. OPNBar stands out in the field thanks to its simple and
user-friendly design, multiple uses, as well as its proven strength and endurance.

OPNBar delivers unmatched performance and dependability, making container door operations
safer and more efficient than ever before for our customers.

OPNBar Grip Circumference

A strong and stable grasp during operation is greatly influenced by the tool grip's
circumference. Finding the ideal balance is crucial, as is avoiding grips that are either too small
or too large.

SCS International is aware of the significance of using the proper grip size for optimum
performance. Our tool's grip circumference, which has been engineered to be 6 inches, offers
consumers a secure and productive grasp while in use and also falls withing ergonomic
recommendations.
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Tool Bend

OPNBar’s structural incorporation of a carefully considered bend plays a key role in boosting its
operational functionality. The bend, is absolutely necessary to enable smooth door handle
engagement and subsequent operation.

The tool's bend aims to shield the operator’s hands from running into the rods of the container
door and thought has also been put into the design for compatibility of it’s other uses.
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Would OPNBar break if a human exerts their full force to open a
container handle?

Disclaimer: While force is mentioned here for testing purposes, use caution using OPNBar for
opening and closing shipping container doors; Use of force is not recommended as this can
also bend shipping container door handles.

Now we will do a study on how many PSI of force a human has and whether OPNBar can
withstand the full force that is exerted by a human.

To do that we first have to study the geometry of OPNBar. Let’s assume a scenario in which
there is an old container with rusty door handle, and a person tries to open/close the door
using the OPNBar tool. Would there be a danger of breaking OPNBar?

Calculations
Let's determine whether the device would fail if a person used all their force to open/close a
container handle.

Data
We must consider several elements to make the calculation:

e Strength of the tool: As previously mentioned, the results of the strength test
performed on our OPNBar tool showed a range of 2,000 to 6,000 pounds per square inch
(PSI), or around 13.79 to 41.37 megapascals (MPa).

e The person's force: Assume the person tries to open the container door with a force of
100 pounds with the tool.

1. Converting from pounds to Newtons of force:
Force (N) = Force (Ibs) * 4.4482

Force (N) = 100 Ibs * 4.4482

Force (N) = 444.82 N

2. Calculate the amount of torque the user is applying to the tool:
Torque (T) = Force (F) * Radius (r)

Radius (r) = 22 inches = 0.5588 meters (m) Torque (T) = 444.82 N * 0.5588 m
Torque (T) =248.51 N-m

3. Using the results of the previous strength test, decide if the tool will break:

A range of 2,000 to 6,000 pounds per square inch (PSI), or around 13.79 to 41.37 megapascals (MPa),
was determined by the strength test.

In order to compare the torque figure (248.51 Nm) with the results of the strength test, we must convert
it to pressure (force per unit area).
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4. Torque to pressure conversion Pressure (P) = Torque (T) / Area (A)

Given that the instrument is hollow and has a cross-sectional area of 1 square inch (in2), or
6.452 square centimetres (cm2). Area (A) = 1 in? = 6.452 cm?

Pressure (P) = 248.51 N-m / 6.452 cm? Pressure (P) = 38.47 N/cm? or 3.847 MPa

Conclusion

According to the calculations, the maximum force that a typical person can apply is 100 pounds
(444.82 N), and at a distance of 22 inches from the center, the tool is subjected to a torque of
around 248.51 Nm. When this torque is converted to pressure, the result is approximately.
38.47 N/cm2, or 3.847 MPa.

Comparing this pressure to the strength test range (2,000 to 6,000 PSl or 13.79 to 41.37 MPa),
the tool's design appears to be well capable of withstanding the force exerted by a human
trying to open the container handle using their full force.

By doing these calculations, we have ensured that OPNBar is durable and sufficient to
withstand the forces required to open and close container doors securely. In terms of quality,
toughness, and safety, OPNBar exceeds the needs and expectations of our customers.
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