Syringe Robotic Arm

 Scenario: 

 

You are a robotics engineer at RealTime Robotics. You have been tasked to design a robotic component for an assembly line for Widgets, Inc., Widgets Incorporated makes various widgets for industrial applications. During the manufacturing process, widgets are constructed on one assembly line, but need to be transferred to a finishing assembly line. Currently, a human moves the widgets from the manufacturing conveyor belt and places it on the finishing conveyor belt. This position is very boring, and lack of attention to the moving parts has resulted in several accidents involving human injury. Due to the nature of the project, electronic robotic arms are not an option. A hydraulic arm with a gripping end effector is the preferred solution.
 

You have been task to put together a design team of four (4) people. The design team will make a proposal including both a sales pitch, robotic arm design, and a working model. The design team that presents the best proposal will receive the contract. 

 

Arm Specifications: 

 

1. The robotic arm must fit inside a 24” x 24” x 24” work envelope.
2. You may use recycled wood, metal, and plastic as part of your robot. Parts from VEX, LEGOS, or other toys such as pre-made grippers are not acceptable.
3.  No electronic components are permitted.
4. The robotic arm will move via hydraulics (syringes and vinyl tubing filled with water) and mechanical systems (simple machines). 

5. Point A and Point B must be at least 10 in apart and on different levels, at least 6” in high. 

 

Procedure: 

 

1. Within your design team decide how your robot will move the widgets (table tennis/ practice golf ball) Research the Internet, textbooks, etc. for ideas

2. Discuss with your team all of the possible ways to "move" your Widgets.

3. Decide where point A (the place where the Widget starts) and point B (the place where the Widget will end) will be in relation to each other. Does the Widget have to move horizontally, vertically, both, etc.? 

4. Begin sketching robot ideas. These sketches can be quick and simple ways of communicating your plan or design. 

5. After selecting and refining your best design, draw it neatly and accurately. Be sure to include enough detail to build the robot as planned. You may use a computer CAD program if available
6. Have your instructor sign-off on your design. 
7. Construct your robot in the Manufacturing Lab. (Document your progress in your Engineering notebook. You may wish to take pictures during building process to include in your presentation) It is often a good idea to start with the base of your robot and locate points A and B and then build up from there. Be sure to follow all safety rules regarding tools used to construct the arm, as well as safety procedures involved in manipulating the arm. 

8. After the robot is constructed, fill the syringes with water. Make sure there is no air in the pistons (syringes) or in the tubing. Color each line a different color using food dyes. A few drops will go a long way. Also be careful of staining your clothes. 

9. Write a step by step process, i.e. a program, for your robot that will move the widget from point A to point B. When the program is completed, test it and make any necessary revisions. Then switch programs and robots with another group and evaluate their program as they evaluate yours.
10. Have your instructor sign-off on your program.
11. Prepare a two to four minute PowerPoint presentation of your proposal. The presentation should include: pictures, a demonstration of your robot, and program along with a description of any hydraulic, mechanical systems. All design team members must participate in the presentation. 

 

Evaluation: 

 

1. The following are required for your Group Evaluation: 

 

     - Robot Design Sketches/Drawing 20 pts 

     - Robot Creativity/Originality 20 pts 

     - Robot Workmanship 20 pts 

     - Robot Program 20 pts 

     - Self Evaluation 20 pts 

 

                    Total = 100 pts 

 

 

 

 

