
Projectech · projectech.in

PROJECT ABSTRACT

Vacuum Forming Machine using Heater
A tabletop vacuum forming machine with a temperature-controlled quartz heater, clamping 
frame, vacuum chamber and quick-change molds for thermoforming plastic sheets, 
delivered as a built-to-order student project with the machine, forming guide, report, PPT 
and viva kit.

01. Title

Vacuum Forming Machine using Heater

02. Introduction / Background

Thermoforming — heating a thermoplastic sheet to its softening point and shaping it 
over a mold — produces countless everyday parts: trays, blister packs, equipment 
covers and enclosures. The process has three critical variables: uniform heating to the 
right temperature, timing the sheet sag that signals forming readiness, and applying 
vacuum before the sheet cools. Commercial vacuum forming machines are too 
expensive for most college labs and small workshops, so students learn the theory 
without ever running the cycle. This project builds a tabletop machine that performs 
the full sequence — clamp, heat, form, cool, release — letting students study forming 
parameters hands-on with common sheet materials and their own molds.

03. Problem Statement

Students need an affordable, safe way to run real thermoforming cycles and observe 
how temperature, time and vacuum shape the result. The project builds a tabletop 
vacuum former with a temperature-controlled quartz heater, a timer for repeatable 
heating, a sealed clamping frame, a vacuum chamber with gauge and a quick-change 
mold platen, together with a forming guide covering materials, mold design and 
safety.

04. Objectives

 Build a tabletop machine with approx 300 × 300 mm forming area: frame, hinged 
quartz heater arm, clamping frame with toggle latches, vacuum chamber and 
perforated platen.

 Provide PID/thermostat temperature control with K-type thermocouple feedback 
(setpoint up to approx 200 °C, design target) and a heater timer for repeatable 
cycles.
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 Provide vacuum from a single-stage pump (approx 1/4 HP class) with gauge and 
valve, applied through the mold base.

 Support quick mold changes and include a starter mold set plus sheet samples 
(PETG/HIPS/ABS, approx 0.5–2 mm).

 Implement safety: heater interlock that cuts power when the heater is raised, hot-
zone guard, fusing and a cool-down procedure.

 Deliver the wiring diagram, forming guide, report, PPT and viva Q&A.

05. Proposed Methodology

A thermoplastic sheet is clamped on all four sides in the frame. The heater lowers over 
the sheet and the controller holds the setpoint while the timer runs the heating cycle; 
the operator watches the sheet sag as the visual forming cue. The heater then swings 
away, the platen with the mold rises into the softened sheet, and the vacuum valve 
opens — atmospheric pressure forces the sheet onto the mold. After a few minutes of 
passive cooling the vacuum is released, the clamps open and the part is trimmed from 
the sheet. Students vary material, thickness, temperature and time across runs and 
record the forming quality, building a process-parameter table from their own 
experiments.

06. System Architecture / Working

The machine has four parts. (1) Heating: quartz infrared heater on a hinged arm, PID 
controller, K-type thermocouple, timer relay. (2) Clamping: hinged aluminium frame 
with toggle latches for a leak-free seal. (3) Forming: perforated platen with bolt-on 
molds, sealed vacuum chamber, single-stage pump with gauge and valve. (4) Safety 
and wiring: interlock switch, hot-zone guard, fused 230 V AC wiring. Cooling between 
cycles is passive air cooling.

07. Hardware / Software Requirements

 Quartz infrared heater (approx 1500 W class) with PID temperature controller and 
K-type thermocouple

 Single-stage vacuum pump (approx 1/4 HP class) with gauge and valve
 MS/aluminium frame, hinged clamping frame with toggle latches, perforated mold 

platen
 Timer relay, interlock switch, hot-zone guard, fusing
 MDF/wooden mold-making guide with draft-angle and vent-hole instructions
 Thermoplastic sheets: PETG, HIPS, ABS (approx 0.5–2 mm)
 230 V AC single-phase supply; ventilated workspace

08. Expected Outcomes
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A working tabletop vacuum former that runs repeatable heat–form–cool cycles on 
common sheet materials; formed sample parts (trays, covers) from the starter molds; 
and a student-recorded parameter table linking material, temperature and time to 
forming quality. The machine suits demonstration-scale parts — deep draws and sharp 
details are limited by its modest vacuum, and no industrial tolerances are claimed.

09. Applications

 Teaching aid for manufacturing coursework: thermoforming, heater control, 
vacuum systems

 Prototyping small enclosures, trays and covers for other student projects
 Mold-design exercises with student-made MDF/wooden molds
 Exhibition piece demonstrating a complete manufacturing cycle

10. Future Scope

 Cooled aluminium molds for shorter cycle times
 Drape-assist (plug assist) for deeper draws
 Larger platen and frame for bigger sheets
 Sheet-thickness and material study across PETG/HIPS/ABS/PP
 Twin-sheet or pressure-forming upgrade path
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