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Solving Problems with Fabrication

Objective: Participants will practice
measuring irregular volumes and make a
new 3D object that fits within a specific
volume range.

Supplies

- Prepared prisms of known volume (1 cms3,
5cms3, 10 cmd)

+ Graduated Cylinders, rulers

- Water, strainers, pans to catch drips,
paper towels

. Access to TinkerCAD.com, a 3D slicer (like
Cura) and 3D Printer

- Worksheet, graph paper, pencils, scrap
paper

Set Up

Print a set of prisms in the shape and
volume shown in the Worksheet for each
table group. Have supplies on each table to
measure the volume.

Each student will need to log in to TinkerCAD
- you can use your teacher account to add
students.

INSTRUCTOR’S GUIDE

Design Challenge: Make a 3D printed irregular
object with a specific volume.

ASK [30 min] How can we measure the volume
of an irregular object with a ruler? Can we use
water?
Show students how to use the displacement
* method to measure volume and have them
complete the Worksheet.
. Show students how to use the grid on TinkerCAD
to measure the length and width of an object.

IMAGINE/PLAN [20 min] Instructor reviews
the answers from the worksheet to ensure all
groups understand volume. Ask students to start
sketching an object they want to make in
TinkerCAD that has a volume between 10 cm3
and 20 cm3.
Ask participants to design an object that
combines multiple simple shapes. Thinkcrazy!
Have a few teams briefly shareout.

CREATE

[45 min] Students use TinkerCAD to make a 3D
model of their design. Designs need to fit in the
graduated cylinder so the max width will be 2 cm.

NOTE: Walk the room during this time and
encourage teams to build. Ask guiding questions
like “How will that fit in the graduated cylinder?”
or “How are you estimating volume?”

As teams complete their design, export as an .STL
and use the 3D printer slicing softare to complete a
print. Note: this may take until the next class day.

IMPROVE/SHARE

[20 - 40 min] As each team gets their 3D printed
design back, have them test the volume using a
graduated cylider and water displacement.

Then each group can share out successes and
obstacles while completing the challenge. If time
allows have students redesign in TinkerCAD and
print to a more accurate volume.



Facilitator Notes

Additional Resources

Date: Class:

Volume of Different Prisms

Create your own 3D shape using Tinkercad! Here are your parameters:

- Diameter needs to be 2cm or less wide
- Use the back of this paper to brainstorm and draw prototypes
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