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[bookmark: _heading=h.30j0zll]Lesson Plan: Control of Geometric and Constructive Elements of Twist Drills
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Grade level: University level
Duration: 2 hours
Objective: The purpose of the work is to list the problems involved in handling the equipment necessary to control the geometry of twist drills. The geometric and constructive elements of the twist drill will be measured.

Materials needed:
· Drill geometry measuring device
· Twist drill

Preparation:
1. Generalities regarding the construction of twist drills are presented.
2. The device for measuring the geometry of drills is presented.


Lesson Procedure
Introduction (50 minutes):
1. Introduction: Students review the paper report.
2. Objective: Familiarization with the construction of helical drill.
Activity steps (50 minutes):
1. Preparation (5 minutes):
• The working method of the measuring device is demonstrated.
• Preparing the drill for measurement.
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2. Relief angle control (10 minutes):
- Fix the drill to be measured in the cone of the device, which allows rotation with the required angle;
- Move the comparator to the diameter where the measurement is to be made, fixing the respective size with the scales of the device's slides;
- Touch the tooth relief face with the comparator's probe, adjusting the indicator needle to zero;
- Rotate the drill with an angle and read the size on the comparator's dial, this representing one of the legs of the curvilinear triangle.
- The other leg, being equal to the length of the arc of a circle, corresponding to the angle of rotation, is calculated.

3. Rake angle control (5 minutes):
According to the equations in the lab manual.

4. Working angle control (5 minutes):
According to the equations in the lab manual.

5. Helical flute angle control (10 minutes):
- The angle is measured using a dial comparator, fixed so that in the initial position it touches the drill clearance face with the feeler at a point M.
- After the longitudinal movement of the comparator by the distance L, the drill is rotated until the comparator feeler touches the clearance face again, noting the rotation angle.
- The value of the inclination angle of the helical groove is determined.

6. Control of the tilt angle and length of the crosscut (5 minutes):
According to the equations in the lab manual.

7. Checking the reverse taper of the drill bit (5 minutes):
According to the equations in the lab manual.

8. Interpretation of results (5 minutes):
Based on the results obtained, conclusions will be drawn on the execution of the drill.
It will be seen whether the measured values ​​correspond to those indicated by the standards for each element.
Observations will be made on the possible causes that led to erroneous results or improperly qualified surfaces, if applicable.

Assessment:

• Participation: The students' ability to follow the work and perform the necessary calculations is observed.
• Achievement: Each student correctly calculates the geometrical elements. The results obtained are compared.
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Which STEM fields do you think were used in controlling geometric and constructive elements of twist drills, and how did each field play a role?
This question helps them recognize:
1. Science – Understanding drill’s construction.
2. Technology – Using laboratories devices.
3. Engineering – Thinking about the manufacturing process.
4. Math – Performing mathematical calculations of medium complexity.
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