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CHAPTER 1: INTRODUCTION

As a part of the problem statement of ROBOCON 2014, we have to prepare two
robots, a manual robot and an automatic robot. The manual robot task starts
with it already holding the auto bot in the starting zone. When the game begins
manual robot has to move to the see-saw zone and place the auto bot on the
see-saw and play with it three times. Then the manual robot has to pick the auto
bot and move to the swing zone and swing it three times. After completing the
above task it has to move to the pole zone, only after which the manual can
finally place the auto bot on the ladders for the final task.

The main problem was not only to pick a 10kg robot and move to different
locations but also to make it compatible with all the games so that it can help
auto bot playing them.

Therefore we started with making three teams out of all team members to think
about the basic design for the manual robot. After 3 to 4 weeks of discussion we
selected a design and started working on it in a more detailed manner. First of all
we started with rough sketches of the design to understand how it will function.
After implementing the suggestions received from the weekly meeting we started
working on its calculation part, we did all the basic calculation for deriving the
specifications of the products that we might require for it, for e.g. motors, pistons,
sliders etc.

After completing all these calculations and verifying it from the team coordinators
we started preparing its cad model to visualize how it will actually look like. We
also performed stress analysis of the channels to know whether they would be
able to withstand that amount of load or not. Meanwhile we ordered the maxon
motors according to our calculations as they take time to reach India.
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CHAPTER 2: INITIAL DESIGN

The very first that we decided for our manual was a two wheel drive with two
sliders to control horizontal and vertical motion of the grippers. We planned
to place a vertical piston on the back to perform the see saw task. We did the
calculation for the drive and prepared a part list.

The complete design is explained with the help of some views in necessary
conditions.

List of some short comings of the design:
e Compatibility with auto robot

As auto 1 and auto 2 need different no. of degree of freedom so this manual is
designed with respect to auto 2 which need only one degree of freedom.

» Dead weight applied

To keep the center of gravity of the auto within the main body of the robot some
dead weight was required at the extreme end.

* Front and top view:
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« Part Drawings:
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e Position of manual robot on see saw:
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» Position of manual on pole and swing:
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» Side view of manual and position on ladder:

8| PAGE



e Centre of mass calculation:
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 DRIVING MOTOR CALCULATION

Sample calculation:
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Torque calculation with respect to sample one:
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e Part List:
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CHAPTER 3: PROBLEMS FACED WITH INTIAL DESIGN

After rigorous discussions we finally concluded that the above design will won't
be able to perform the task because of the following problems:

The horizontal slider would not be able to withstand the weight of 10kg
robot at a distance of 50cm.

Even if the horizontal slider withstand such a force, the vertical slider
would face problems because the high torque might jam the carriage.
Also the robot was prone to toppling at the extreme conditions.

Last and the extreme problem was that we won’t be able to manufacture
such a design.

Therefore after discussion with Saha sir we dropped the idea and started thinking
about a four bar kind mechanism which would be able to hold much more weight.

CHAPTER 4: NEW DESIGN

We started working on the new design as soon as possible and within weeks
we came up with an idea using a piston and a horizontal slider combination to
achieve all the points that we needed. We did several calculations for the piston
and slider positions and reached out to the most feasible design.

Some of the important parts are discussed in detail below:

SLIDER

The slider we used for movement of main arm was an Igus screw sliders
of length 20 cm which was operated with the help of previous year maxon
motors. The attachment between the motor and slider was through a
spring coupling.

GRIPPER

By that time we figured out the gripping mechanism and performed
the calculations for the pneumatic angular gripper with the help of
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electromagnets. Also to rotate the gripper to the auto in different
orientations we used a mechtex motor of rpm 250 and torque 2.7 N-m.

« DRIVE ASSEMBLY

For the drive we were finally using maxon motors with the help of spring
coupling which was very effective coupling as it was not damaging the
motors unlike previous year’'s couplers. Also for the first time we made a
double bearing drive in which we were using two bearings to support the
load of the wheels. We also manufactured the bearing casing ourselves
as the ones available in market always gave problems as the bearing
used to leave the casing.

 PISTONS

For the pistons we did the calculations for the bore and stroke using
the load that it had to face and extension we required. We bought all
the pistons of janatics, as was easily available in the chawari market
and cheaper in cost then SMC. Also they were sufficient to fulfill our
requirement.
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CHAPTERS: DRAWINGS WITH DIMENSIONS (in mm) OF ALL
THE PARTS OF MANUAL ROBOT

Manual robot complete assembly drawing: isometric view
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Manual robot complete assembly drawing: front view
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Manual robot complete assembly drawing: side view
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Gripper assembly drawing: isometric view

Gripper parts drawing
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Chassis drawing:
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Main arm
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Swing arm assembly drawing: isometric view
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Swing arm assembly drawing: top view
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Swing arm assembly drawing: front view
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Swing arm assembly drawing: side view
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See saw assembly drawing: orthographic projection
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Maxon motor mounting drawing:
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Maxon motor drawing: orthographic projection
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Maxon motor specifications:
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Maxon motor specifications:
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Maxon motor specifications:
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Maxon motor specifications:

32 | PAGE



CHAPTER 6: PERFORMANCE DURING TEST RUNS

The main chassis of the manual robot was completed till the end of December
but the main arm of the robot was not manufactured till the end of January,
because of changing dimensions of the auto robot. At the end we were able to
manufacture the complete robot in the beginning of February.

And after that we started with the test run of the complete problem statement with
the help of dummy auto robot. And with the increasing rums we started facing
some of the problems which are discussed below:

1. The first problem that we faced was related to drive, at some points of the
field we were losing wheel contact because of which we were not able to
navigate properly.

The problem occurred basically because of the irregularities of the field
in front of the robotics club. We were also using 4 castors wheels in the
beginning, so to deal with the problem we shifted to 2 castor wheel drive
which solved our problem effectively and proved effective during the final
field of robocon.

2. As the robot has to pick 10kgs of weight and place it at a distance of
0.5 meters and during the trials we found that the robot was at the tip of
toppling. Although we already figured that this problem may arise but still
the extent was not imagined. The problem was solved using dead weight
of around 5kgs at the opposite end. But as the dummy auto robot was
used during final robocon matches, we never required dead weight.

3. The drive we were using was a differential drive, which led us to another
problem that during the see saw task it took us more than a minute to
complete the task as a differential drive was not good enough to move
around a circle. We tried to solve the problem by hardcoding the path
around the see saw but it was not sufficient enough primarily because as
the
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