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The Client:

Founded in 1960 in the U.S., JeldWen designs, produces and distributes interior and exterior
doors, wood, vinyl and aluminium windows, wall systems and other housing components.
Currently, the company employs approximately 21,000 people worldwide, and has
manufacturing, distribution, and showroom locations across the U.S. and in 24 countries mainly in

North America, Europe and Australia.

JELD-WEN entered the European market in 1993. Since then, JELD-WEN has grown to
encompass brands across the continent. In the UK, the JELD-WEN brand has been in existence
since 1999, and currently, it has 5 different factories across the UK among those is Penrith.

The Challenge:

The client was immersed in a modernization process in their Penrith facilities. According to Andrew Taylor, Product Manager at JeldWen, “Penrith consisted of 3 assembly lines,

all 30 years plus. They were prone fo breakdowns, obsolete equipment, and low output. The decision was made to replace two of these lines consisting of the integrated frame

making machine, core insertion, hot press and finally a camera system”.

JeldWen was looking for a customized solution that would automate their basic
hollow-core and half hour-fire doors manufacturing processes to the top. The project
goal was to provide at a first stage a complete press line that would increase
productivity, and to design an artificial vision camera system to improve the quality
control check in a second stage.

The main challenge lied in the flexibility and the high automation level required from
the client, since the new line should be able to produce both basic hollow-core and
half hour-fire doors at high speed. The other major challenge was developing such a
customized vision system, that would allow to defect up to 40 different type of defects.

Besides, as in Penrith facilities there was limited space, this project required to design
a solution to remove and replace two existing lines while maintaining production, so

a complex planning was designed to keep production running.
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The Project:

As mentioned, Biele developed a complete turn-key manufacturing line for
residential doors. The project consisted in two almost identical lines that included
integrated frame making machines, core insertions, 4 hot presses and camera T —
systems.

The production process begins by supplying skins to the assembly lines. Also,
wooden stiles and rails are fed into the line. The skins are de-stacked, and they —

are glued as the stiles and rails are automatically placed together using a pick

and place system in a hot melt glue system.

The door frame is then automatically constructed and presented to the skin, and

afterwards, the skin and the frame are transferred to the core insertion stage that

is done manually so that quality check can be done. Meanwhile, the top skin | = il e HE

follows it and is then placed on top of it. This door is then presented to a pre-crush , i || e il
press, and this is done to mutually deform the core with the panels and the skin. ST, . e
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These doors are then stacked into groups of ten and they are then presented to a ten
daylight hot-press which is steam-heated to 100°C. The 4 presses present in the two lines,
take productivity to the top thanks to the automated loading and unloading systems that
allow maximum efficiency. After the pressing process, the doors are then released and
then fed individually into our finishing lines, so that doors are frimmed to size and
hardwood lippings are applied if necessary.

The doors then carry on to another Biele system, which is a camera & vision system. This
system looks for imperfections, small damages, scratches... This data is then transferred to
an end-of-line stacker, and this stacks the doors for going to dispatch or stacks in a

different stack for going to the repair area where it gets light repairs.

The customized vision system implemented on these lines were specifically developed for
this project. This cuting-edge technology integrates in a small form factor vision system
(only 750 mm wide) 14 cameras to detect defects in all six sides of the doors.

The artificial vision equipped in these lines enable the system to detect up to 40 different
type of defects. These imperfections include knot holes, resin pockets, skin delaminating,
split timber, glue on face, water marks, trim damage, poor frim, loose lip, open joint or
face decolouration.

The key to this technology is to merge and synchronize in only one vision system what
normally would be done by means of three or four different systems. The other key remains
on how easily this quality control solution can be adapted to layout restrictions that each
customer may have.
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The Results:

Thanks to the new door production lines, the client achieved a significant increase in their
production capacity. In Andrew Taylor's words, “the old assembly lines at best could
produce 3 doors per minute and were of a cellular system. The new lines are now
completely integrated, and they produce 5 doors per minute”.

He also admits that “some time after the commissioning, once we had gained experience
working with these new lines, we implemented some litile improvements thanks fo the
engineering from Biele and ourselves, and we are now able to achieve 5.5 doors per
minute. This is giving 45,000 doors per week on a 24,5 weekly system’”.

The Experience:

From Biele's side, this project has been grateful and has provided a valuable and enriching
experience. The chemistry and collaboration between both technical teams has been
outstanding from the beginning, and this has led into a fully customized press line for JeldWen.
Our willingness to help JeldWen to keep growing has resulted in new projects that we hope
will be as positive as the project described in this document.

According to Andrew’s words, “Biele’s Turn-key approach made them stand out from others.
Their project management, their communication together with our project management team
resulted in a flawless project. This has led us to use Biele for a current project which is going on
now, and we will be looking at using Biele for a future larger project’.
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Andrew Taylor, Product Manager at JeldWen Penrith
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