Vacuum Forming Machine User Guide

This Vacuum Forming machine is a manually operated vacuum machine that is
capable of producing high quality plastic moldings from material up to 460mm x
460mm with a draw height of 200mm.
This machine is ideal for training applications where the students will be able to
produce their own items in a range of materials and thickness.

Safety
Please read and follow the below safety instructions before attempting to operate
the machine.

1. Do not operate the machine until you have been trained and are fully
conversant with it.
2. Approach the Lab Manager when you are in any doubt.
3. This is a ‘single person operating’ machine. Only 1 person is allowed to
operate the machine at any time and situation.
4. Turn off the machine and disconnect the power supply when the machine
is not in use.
5. The heater and pump on this model are not intended to be left running
indefinitely. Turn it off when not in use.
6. Approach the Lab Manager when you are in any doubt.
7. Never remove any warning labels from the machine.
8. Note the ‘HOT SURFACES’ safety labelling on the heater & heater guard.
These areas can become VERY HOT.
9. Only use the machine for vacuum forming plastic. It is not intended for any
other purpose.
10. There is a risk of being burnt when handling heated plastics. Always let the
formed plastic to cool down before attempting to remove it from the mold
pattern.
11. Ensure that the area surrounding the machine is clean and cleared of
finished product and any scrap.

12. This machine is fitted with a dry running vacuum pump. Do not allow any
liquid to enter the vacuum system. Severe damage may be caused if the
above is not observed.

Machine Arrangement

1. Specification Plate
This states the essential machine data & CE marking.
2. Power Switch ON/OFF
This is the main switch. When in the OFF position power is cut to all
functions.
3. Clamp Frame
This holds the plastic material in position during the forming and release
processes.
4. Material Clamps
These clamps fix the Clamp Frame firmly down. After placing the plastic
under the clamp frame the material clamps are adjusted by tightening or
loosening the blue nuts. The levers are pulled up until they are fully overcenter. Adjustment may only be carried out while not under pressure. The
rear of the clamp frame is self-adjusting.
5. Heater Box
This carries the heating elements and is drawn forward by pulling the
centrally mounted handle.

6. Vacuum/Pressure Valve
When the vacuum pump is running this valve switches between removing
air from between the mold and molding during forming (vacuum) and
introducing air between the mold and molding for finished part release
(pressure).
7. Table Lever
When pulled towards you the table will rise to the upper limit. A further
application of pressure will lock the table in this position. During forming
the table complete with mold is lifted into the hot plastic and locked in
place to ensure a good vacuum seal. At the end of the cycle the table is
returned to the lower position by pushing the handle back and away.
NOTE: A mechanical interlock designed to prevent a mold being raised into
the heating elements stops the table being raised unless the heater box is
fully back.

8. Vacuum Pump ON/OFF switch
This turns the vacuum pump on and off. The vacuum pump evacuates the
air between the plastic sheet and the mold. It also provides pressure to
release the finished molding from the mold.
9. Digital Timer
When producing a quantity of moldings using the same mold and plastic
the heating time will be nearly constant for each one. In this case the timer
can be used. Record the heating time for the first molding then set the
timer (in seconds) using the UP / DOWN buttons. When the heater is pulled
forward the timer counts down from the set time and sounds a buzzer when
zero is reached. The heater is then pushed back. The set time is stored
until it is altered. If you don’t want to use the timer, set the time to zero.

Materials
Max Material Size: 460mm x 460mm
Max Forming Area: 430mm x 430mm
Reducing Windows
Reducing windows allow the use of smaller sheet material for smaller moldings.

Medium: 300 mm x 300 mm
Small: 200 mm x 200 mm

How to fit the reducing window?
1. Release the Clamp Frame clamps.

2.
Lift the clamp frame and place the lower reducing window. Ensure that the pins
are located into the holes.

3. Locate the window against the clamp frame.

4. Place the upper reducing window in the clamp frame at the rear.

5. Then locate it at the front of the clamp frame. Make sure it sits into the
material clamp frame.

6. Fit the bolt and the nut to secure the window to the clamp frame.

7. Reducing windows correctly fitted to the machine.

Basic Operating Procedure
1. Press the power switch to ON. The digital timer on the front panel will
illuminate. It usually takes between 10 and 15 minutes before the heaters
have reached their operating temperature.

2. With the heater fully back and the mold table in the up position place your
mold onto it.
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3. Place the table into the lower position by pushing the table lever away from
you.

Move table down

4. Position a sheet of plastic over the aperture. The plastic should be placed
over the white seals around the aperture.

5. Pull the clamp frame down and close the material clamps. Depending on
the plastic thickness, you may need to adjust the screws on the material
clamps to properly grip the plastic.
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Close Clamps

6. Pull the heater forward over the plastic. As the plastic heats up, it will begin
to rise slightly. It will then soften and begin to drop back.

1

2

7. As the plastic heats up, it will begin to wrinkle slightly. It will then soften
and begin to sag down.
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Plastic will start to wrinkle.
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Plastic will start to smoothen
when heated long enough
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Plastic will start to smoothen
when heated long enough

8. Depending on the thickness of your plastic, the amount of time it take to
heat your plastic will varies. If your pattern is very tall, it is advisable to
heat the plastic slightly longer after stage 3.
9. Push back the heater.

10. Turn on the vacuum pump and raise the table until you can feel it lock into
place. The plastic will form around the mold tool.
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11. Let the finished molding cool down a little before pulling the release valve
downwards to blow the part off the tool. Lower the table and switch off the
vacuum.

12. If the plastic is still too soft when you try to release it, some distortion may
occur. Make sure the mold is not stuck in the molding when you lower the
table.
13. Finally, release the material clamps to remove the finished molding.

1

2

3

4

5

6

Vacuum Forming Patterns or Molds
All tools should be mounted on a baseboard or provided wire mesh. They
should not have undercuts and must be produced with slightly angular
sides (‘draft angle’) to aid release.
Vent holes are needed to allow the air to be evacuated from pockets and
sharp angles on the tool. Providing these holes are kept small (1mm
diameter or less) they will not leave marks on the surface of the finished
molding.
Tools made from wood or medium density fiberboard (MDF) are easily
constructed and can give short runs of good quality moldings at a low
cost. The use of close-grained wood will avoid grain patterns appearing on
the moldings.
Plaster of Paris may be used for one-offs but the plaster must be allowed to
properly dry out.
Aluminum tools have the advantages of carrying fine detail and being more
resistant to both distortion and surface damage. Aluminum tools should be
pre-heated before use. A cool metal mold will absorb some of the heat from
the plastic sheet before it can take up the full definition.
Resin tools (e.g. 3D printed) combine most of the advantages of metal
molds with relative ease of manufacture. Various resinous materials are
commercially available especially for vacuum forming tool production.
Note: Porous mold materials such as wood and plaster should be properly
sealed to prevent the vacuum pump from sucking out any moisture or
sawdust, loose plaster etc. The vacuum circuit may quickly become
blocked with dust or slurry if molds are not properly sealed.

3D Printed Resin Tool or Pattern

Mounted on MDF Board

Draft angle to aid release

Vent Holes

Clearance/Bigger Vent holes

Back of MDF board

Release of Vacuum Form Parts from Pattern
As the plastic cools after forming it will contract, gripping the mold tightly. If the
tool has been made with sloping sides and has a good surface finish it will release
more easily. Where the draft angle must be kept to a minimum a release agent may
have to be used to assist release.
Note: The use of talc as a release agent is not recommended. It may clog the vacuum
pump, valves, and hoses.

Trimming
An ideal molding will be ready for use when removed from the machine and
requires no finishing. However, most moldings do require trimming before they
can be used. There are numerous methods available for this process. Thin
materials can be trimmed with a sharp knife. Shaped cutting dies can be used to
cut out intricate shapes. If no flange is required on the finished product then a
trimming saw mounted in a pillar drill will cut the molding in a horizontal plane to
free it from the surrounding material.

