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Background
The workplace has become a centre for numerous health concerns. In a typical
automotive factory environment, the workers perform the same task every minute for 8 hours a
day. As the automotive assembly process has evolved, the subcomponents placed into the
vehicle have grown in size and weight. Consequently, the likelihood of injury due to strain or
repetitive stress has increased.
In this study, we will be taking a look at the subject of lifting and moving of heavy
objects in factories, using trolley systems. We plan to investigate the forces that the human body
exerts in a typical translational move operation. There have been technological advancements to
make these trolley machines more efficient and easier to use, but no studies have been done to
quantify the effect on the worker. Our motivation for this project included the large number of
unnecessary injuries in the automotive manufacturing industry as well as our interest in the
human body and its muscular response to certain ergonomic conditions.
Purpose
Using several case studies, the aim in this science fair topic is to improve the workplace
ergonomic conditions, therein reducing wear and tear on the worker’s body. We have set goals to
find the most prominently used muscle groups, the relationship between the amount of mass
being moved and the level of muscle contraction, and to quantify the effects of several workplace variables on muscle contractions.
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Procedure
The four cases studies will be done to find: the most used muscle group, the variables that
affect forearm muscle group, the variables that affect lower-back muscle group, relationship
between amount of weight and level of muscle contraction.
Only one muscle group was examined during each trial for each case study. The
Myoexorciser III output the minimum, maximum and average muscle contractions for each trial.
We performed each trial at least three times and averaged the results. Due to the repetitive nature
of the work and the number of trials, we used randomization to obtain the best data possible. All
the cases went through a predetermined course which simulated actions done on the assembly
line. The course included pushing and pulling actions along with 90 and 180 degree turns.
Essential Materials
iTrolley – a powered-assist trolley system using magnetic induction and cable-angle
sensing to greatly reduce weight-inertia, standard trolley system, Weights (12.5lbs, 25lbs, and
45lbs), Ergonomic Back-support Belt, Ergonomic Gloves, and Myoexercise III (with
electrodes+alcohol swabs)
Results
In the first study, the Longisiimus (lower back muscle) and Flexor Carpi Radialis
(forearm muscle) had the largest muscle contractions. The iTrolley reduces muscle contraction
in each muscle group.
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In the second study all methods of analysis showed that the variables with the largest
effect on muscle contractions of the flexor carpi radialis are temperature, duration, and trolley
system. The Regression analysis allowed for the following linear equation to be obtained:
Y= 13.2 - 3.1 (Trolley System) + 3.8 (Duration) - 4 (Temperature)
In the third study all methods of analysis showed that the variables with the largest effect
on muscle contractions of the longissimus are temperature, backbelt, and height of trolley
system. The Regression analysis allowed for the following linear equation to be obtained:
Y= 7.3-2.3 (ergo belt) -0.8 (height TS)-1.6(Temperature)
In the fourth case study, six linear equations were obtained.
Note: variables in equation have binary values (1 or 0)
Conclusion
The iTrolley system should be used within workplace to reduce the strain on the workers.
For the user to be ergonomically healthy and most efficient the temperature should be around 2123°C. Any temperature lower can result in higher muscle contractions which make the user more
vulnerable to injuries, and any higher temperatures would decrease work efficiency. The elbow
should be bent at 90 degrees and lower arm held perpendicular to the body to reduce the risk of
injury. Furthermore, ergonomic aids should be used in the work place. The longer the duration of
an action is, the less strain there is on the muscle. These conclusions we draw are important
because they can reduce the strain on the user and lead to a better work environment. They have
potential to be used in manufacturing companies.
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Attachments
Study 4- Weight Analysis Using I-Trolley
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