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A good mechanical mini project takes 1 to 4 weeks, uses simple parts or software, and
shows one engineering idea clearly, such as a mechanism, a heat transfer effect, a CAD
and FEA study or a sensor-based measurement. Choose something you can make in the
college workshop or model on a laptop, and back it with simple calculations and readings.

Key takeaways

Mini projects should teach one concept well: a linkage, a gear train, a fin, a stress check or a
time study.
Each idea lists parts or software, modules, steps, viva points and a rough cost.
All costs are approximate and vary by city and vendor. Using workshop scrap and lab
equipment brings costs down.
Always add calculations. Even a small model needs a gear ratio, a force or a heat transfer
estimate.
CAD-only and software projects are cheap and still valuable if you explain them well.

How to choose a mechanical mini project

Link it to a subject. Kinematics, thermodynamics, strength of materials, manufacturing and
fluid mechanics each suggest natural topics.
Keep fabrication simple. Cutting, drilling and bolting are enough. Avoid jobs that need outside
vendors.

Plan one measurement. Speed, force, temperature, time or deflection.
Think ahead. A mini project can be scaled up for your final year.

Mechanism and fabrication mini projects

1. Four-bar linkage model with motion study

Parts: acrylic or MDF links, bolts, base board; optional CAD motion study.
Steps: choose link lengths, check Grashof's condition, build, trace the coupler curve.

Viva points: Grashof's law, inversions, transmission angle.
Approximate cost: Rs 200 to 600 (varies by city and vendor).

2. Quick return mechanism demo

Parts: crank, slotted lever, slider, base, hand crank or small motor.
Viva points: time ratio of cutting to return stroke, application in shaper machines.
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Approximate cost: Rs 400 to 1,000 (varies by city and vendor).

3. Gear train speed reducer

Parts: spur gears from a kit or 3D printed, shafts, bearings, DC motor, tachometer.
Steps: calculate the speed ratio, assemble, measure input and output speed.

Viva points: gear ratio, module, simple versus compound gear trains.
Approximate cost: Rs 800 to 2,000 (varies by city and vendor).

4. Can crusher with lever mechanism

Parts: MS flat bars, hinge, base plate, handle.
Viva points: mechanical advantage, crushing force estimate, bending of the lever.

Approximate cost: Rs 700 to 1,500 (varies by city and vendor).

5. Screw jack with load test

Parts: power screw and nut or a small commercial jack to study, frame, weights.
Viva points: self-locking condition, efficiency of a square thread, torque needed.
Approximate cost: Rs 600 to 1,500 (varies by city and vendor).

Thermal and fluid mini projects

6. Fin heat transfer comparison
Parts: aluminium fins of two shapes, heater or soldering iron as source, thermocouples or
DS18B20 sensors.

Steps: record temperatures along each fin, compare with the fin equation.
Viva points: fin efficiency, effectiveness, why longer fins give diminishing returns.

Approximate cost: Rs 800 to 1,800 (varies by city and vendor).

7. Solar water heater model
Parts: copper or aluminium tube, black absorber, glass sheet, insulated box, thermometer.

Viva points: greenhouse effect, thermosyphon flow, collector efficiency.
Approximate cost: Rs 1,000 to 2,500 (varies by city and vendor).

8. Venturimeter flow demonstration
Parts: transparent pipe or 3D-printed venturi, manometer tubes, water pump, measuring tank.

Viva points: Bernoulli's equation, coefficient of discharge, sources of loss.
Approximate cost: Rs 800 to 2,000 (varies by city and vendor).

9. Mini refrigeration or Peltier cooler box

Parts: Peltier module, heat sinks, fans, insulated box, temperature sensor.
Viva points: COP, Peltier effect, why heat must be removed from the hot side.

Approximate cost: Rs 900 to 2,000 (varies by city and vendor).
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CAD, analysis and smart mini projects

10. CAD model and assembly of an engine piston and connecting rod
Software: SolidWorks, Fusion 360 or CATIA.

Steps: take dimensions from a reference, model parts, assemble, make drawings.
Viva points: design intent, mates, tolerances on drawings.

Approximate cost: close to Rs 0 using college or free licences (varies by city and vendor).

11. FEA of a cantilever bracket with hand calculation check
Software: ANSYS, Fusion 360 simulation or SimScale.

Steps: apply load, mesh, solve, compare maximum stress and deflection with beam formulas.
Viva points: boundary conditions, mesh refinement, error between FEA and theory.

Approximate cost: close to Rs 0 (varies by city and vendor).

12. 3D-printed functional part with redesign
Parts: 3D printing access, filament.

Steps: model a phone stand or clamp, print, test, redesign for less material.
Viva points: infill and strength, print orientation, FDM limits.

Approximate cost: Rs 200 to 800 (varies by city and vendor).

13. Digital tachometer using an IR sensor
Parts: IR sensor, Arduino, display, rotating disc with a marker.

Viva points: RPM calculation from pulses, sampling time, comparison with a handheld
tachometer.

Approximate cost: Rs 600 to 1,200 (varies by city and vendor).

14. Load cell weighing scale
Parts: load cell, HX711 amplifier, Arduino, display.

Viva points: strain gauge principle, Wheatstone bridge, calibration with known weights.
Approximate cost: Rs 600 to 1,300 (varies by city and vendor).

15. Workshop time study with data analysis
Software: spreadsheet or Python with pandas.

Steps: time one workshop job 20 to 30 times, find the average and spread, suggest a better
method, re-time.
Viva points: standard time, allowances, bottleneck.

Approximate cost: close to Rs 0 (varies by city and vendor).

A simple 3-week plan

1. Week 1: pick the idea, do calculations, make a sketch or CAD model, list parts.
2. Week 2: fabricate or simulate, take readings.

3. Week 3: compare results with theory, write the report, prepare a short demo.
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Mini project report structure

1. Title page and certificate
2. Aim and objective

3. Theory and design calculations
4. Drawings or CAD images
5. Materials and fabrication steps

6. Observations, results and graphs
7. Cost sheet

8. Conclusion, applications and references

The project report title page generator helps with the cover page, and the unit converter helps you
check units.

Common mistakes to avoid

No numbers. Every model needs at least one calculation and one measurement.
Mixed units. Keep everything in SI units and convert carefully.
Weak joints. Loose bolts or poor welds ruin demos. Test before the review.

No safety thought. Guard moving parts and hot surfaces.
Unchecked FEA. Always compare with a hand calculation.

Building on your mini projects

A fin study can grow into a battery cooling project, and a tachometer or load cell can become part
of a machine monitoring system. The time study and sensor projects also build data handling
skills, which help both in industry roles and in a switch to data analytics. Keep photos, drawings
and readings from every mini project in one folder, so you can reuse them in your final year
synopsis and resume.

Frequently asked questions

What is an easy mini project for mechanical engineering students?

A four-bar linkage model, a gear train speed reducer, a can crusher or a fin heat transfer
comparison are easy to build and explain.

How much does a mechanical mini project cost?
Most ideas here cost between about Rs 200 and Rs 2,500, and CAD or FEA projects can cost almost
nothing. These are approximate figures and vary by city and vendor.

Can a mechanical mini project be only CAD or FEA?
Yes, many colleges accept it for mini projects. Include drawings, analysis results and a hand
calculation check.

How long does a mechanical mini project take?

Usually 1 to 4 weeks. A 3-week plan with design, build and report weeks works for most ideas.
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Which mini project helps with a final year project later?
Fin studies, sensor-based measurement, gear trains and FEA projects all scale up well into final
year topics such as battery cooling, condition monitoring or design optimisation.

Is this PDF free?

Yes. Fill in the short form on this page and the PDF downloads right away.

Sources and further reading

Autodesk Fusion documentation
SolidWorks help

SimScale documentation
Arduino documentation

About this PDF

Prepared by the Uncodemy trainer team as a practical project guide. Part lists and costs are approximate and
change often. Corrections: info@uncodemy.com.

More free resources and courses: uncodemy.com | info@uncodemy.com | +91 98183 66550
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