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Introduction and background research for project. Avoid first person

terms
To begin, the company | am employed by is Gestamp. The Llanelli plant is where | am based and has
been around years, previous known by many different names. The company work on creating and

designing car parts for various different companies. These companies range from our highest
supplier being jaguar Land Rover, to our other companies being Vauxhall, Renault, Aston Martin,
Nissan and Honda. Through the plant we have different areas in which the parts are created, there is
the press shop, assembly area and the new area hot stamp which has also started a new job of cold
stamping. The cell which my project has gone on is the D2W0 cell. The project will be explained
below and the reason behind it will show why the need for this improvement was needed.

This project was designed and created to assist operators in the work environment on a particular
cell which was having problems with the amount of parts that are being and have been scraped.
These parts are costing the company money to make and costing more to scrap. Along with the
scraping of parts the issue of sending uncompleted parts or damaged goods out to the customer is
again causing problems for the company. The cell that's been having the most issues is the D2W0
cell, which was mentioned above. This cell is most likely scrapping hundreds of thousands of parts a
year, but along with that there are parts being sent out without parts attached to them. This makes
up another list of figures in which are sent back for rework or scrap as well. After having
conversations with the technical support group that are in work, one of them was assigned to have a
look at the issue and find a way to amend the problem. Then after this me and Scott started working
together on the issue.

As shown in logbooks. There is a small part which is placed on the bottom of the bumpers. This part

is a manual task and can easily be forgotten. However, since there have been many issues with this

cell and approach to this was needed. The company came up with a solution on how to fix the A good
problem to an extent which would make it easier for the operator to check that the part is fully reference to
ready to placed in the completed work. However, for this another 2 solutions were needed. Another ~ /og books
solution was discussed but it would take longer, cost around the same and involved too much time

on production. Therefore the original idea was stuck with. The idea and solution that we went with

was a camera which was integrated into the PLC to allow signals to be sent into the cell safety and to

run into the HMI. The operator would then see that there would be an issue with the part or parts

and will be aware of it.

The problem is

defined




The object of this solution is to get the camera to pick up the part on the back end of the bumpers
and to give a signal off to say the parts are okay. The camera is to be set up at the end of the
conveyor and will be mounted and secured. Due to them needing it in the line, the testing work will
have to be done on the bench. The aim of the camera is to pick up the part shown below in the

image.

Good supporting image of the
problem

Before anything could be planned or bought, research into this task needed to take place. The idea
of a camera was already used and seemed to be the most favoured solution, therefore the research
was based around what type of smart cameras are out there, what they do, what type of objects can
they pick up, range, durability etc. This was all covered before the solution was finalised, this was
based around the project proposal. By researching, the correct camera was found and PDF files were
also provided with the camera once it was purchased. These files covered installation to how the
camera works, how the camera would pick and object up and the many different types of ways you
could set the camera up, range and general information about the camera itself.

Adobe Acrobat D...
Adobe Acrobat D...
Adobe Acrobat D...
Adobe Acrobat D...
Adobe Acrobat D...
Adobe Acrobat D...

Engineer's KNOW-HOW MACHINE VISIO...
Engineer's KNOW-HOW MACHINE VISIO...
Engineer's KNOW-HOW MACHINE VISIO...
IV Series Vision Sensor Catalogue
KEYENCE - Vison Sensors Applications
Machine Vision Academy

MACHINE VISION Vol.5

Vision Sensor - AS_86009_TG_600K66_GB_...
Vision Sensor Tips - AS_97093_TG_600Q7...
Vision Sensros - Automotive

Vison Sensors Applications

There is clearly research carried
out, but there are no supporting
sources for this.

Adobe Acrobat D...
Adobe Acrobat D...
Adobe Acrobat D...
Adobe Acrobat D...
Adobe Acrobat D...

The image above is showing the various files that was sent with the camera. All these files covers
general information, to how to set up the camera itself.




In the project proposal, The cost and various other questions were answered. There was no set
budget with the project, by already having the PLC Siemens in place on the line, WHAT TYPE. The
cost only really cover the camera needed, cables used and maybe a mounting bracket.

The timescale of this project is around 7 months. The starting date was end of October, around 24"
October. The project was worked on and completed by January 28", however, we were given until
the 20" April to compete the project and the final report. This needed to have testing involved as
well. The progressed has been tracked through these past months via two methods. The first being
logbooks on what tasks were undertaken and by testing. While carrying out all this work, the
assistance will be provided by Scott, the technical support personnel | am working with.

With the camera being a main solution in which is being heavily researched, here are some images
of the files sent over with the camera. The main feature that the first solution has with the camera is
the quick and easy set up for the camera itself. This can be seen down below, taken from the PDF
files sent over by the company.

START

After 15 seconds

Image capture setup

-
After 30 seconds

Tool setup

These are good images but the
research for this must be supported.

v
After 45 seconds

Qutput setup

With this set up on detecting the part made it very easy to set and once linked with the PLC it would
make it easier to pass around the information. The hardest part was fitting it where it would see the

part.




For researching more about the camera for the first solution, a few more PDF’s were downloaded
with more information about how the camera can work and what it is capable of. These images are

from the PDF sent over and from the company itself.
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Image showing the wiring for the camera.
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Image showing the different circuits.
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The four images above just show some basic information about how the camera itself works and
what the camera is able to capture.
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Solution 1

The first solution and the solution, as mentioned before was the smart camera. This smart camera
would be placed on the end of the line conveyor and would detect if the missing part was attached.
The issue with the placement was the cell. Due to robotic movements taking place inside the cell and
weld points inside the cell, it proved difficult at first on where the camera would be mounted. The
issue with the camera being placed at the end of line conveyor is the fact that the part has already
been through the sequence without this part. But at least there would be less wastage if it were
missing.

Good argument and image of this
possible solution. No reference
sources included.

Along with this a block diagram cell was made to help show the process since going into the cell is a
problem when it's running.

Block Diagram of

cell
o -q_.r-__

1<

-—'\k [ Weld Station |
B |

P
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nt
Pick up point

Entrance to cell

From the layout as well, the best place for the smart camera would be at the end of line conveyor.
After the camera has a place it can be mounted the next step was to program the camera to pick up
and sense the part. This involved the camera to be integrated with the Siemens PLC used on the cell

A good diagram
showing the location
of the test area

i




currently. Setting up the PLC is the biggest part for this project, making sure the camera is set up to
detect properly and not only that linking it to the PLC.

Once the camera was able to detect the part, the camera needed to be mounted but on a place on
which it can detect the part needed, this involved a slight trail and error, it needs to be taken into
account of the movement from vibrations by weld points and the robotic movements being carried
out. Once the camera was detecting the part, linking it up with the PLC used on the cell currently
needed to happen, a slight alteration to the program would need to happen, most likely in the cell
safety so that the camera is able to send its results back. If there would be an issue then the line
should stop with a fault, the fault should say and show that the camera isn’t detecting anything.
After the parts and camera have been checked and the problem resolved, the line can then be reset
and the production can carry on.

Now setting up the camera with the PLC is shown below.
4 Siemens - E:\Ll494 Tox Earth Stud Machine\Software\PLC_HMINTOX_STE326-407_camera_2802
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[ GAOMLAYZ 2-HMS-ABAFR-2011050.. ¥2.2 English, Ge... Already installed Armybus-3 P. & Flesfre ABB anderd Docurnentation
[ GHOMLA 25-TESTO-CMMPAS-MS., V225 English, Ge... Already installed Servo Driv. [ "
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Safety Matrix
2 SCA Sealer Documentation
- i Software
2 Tax Machene Docurmentation
Cancel | [ ), Weld Database
B Swindon Line 13 =l

oK I Cancel




v | KO STENEAN G0 et

b Bevions b ratuorky
» a0kt M1 CPU]
b 0T (KT Bmeic ]
¥ §i ongrovped dvices
¥ gl Commencn ot

» i anguanges 8 rmscarees
+ g Criine sccess
b (i Cond Maaedeiish mamary

1

P Be Vs s Oekoe Ggtlare Tl Widew el

[ Togaiegy virw  [sh Motwock virw | B Dovice wiew
T — a0 e

OTII0KAT -

IR

.
w1
] A0 R 3
00 asc " L3
P a1 .

[ 3 » [ 4 ¢ 3

b "o vy e bt
» P s
- it s

b gttt e

| Deston |

v T M0 080 et

b L A (18149 P
¥ e omm [E1PP00 Bask 1]
[ T{rE———
¥ La g desces
» (gl Common dots
[T
¥ @ hargeages b rmsurves

» (a Orine socess

¥ (89 Cod PadatbSE mameny

d A bpmies 8 X By M2 SHEHRG ¥

| A Progarties.

LI [iTe———

Tetlly ey sted A i

o Toputogy e [ b Metwnrt view B Geviin o || Optians
Exulye: 4
A0 .
AR
a1
. [P P—
| e
P 20041 oI y = BT
I Basie P " " * e e smcas
) LD :
n
—_ 9]
e s l
i = 3 [ = —— @ i< = >
G Peapeties  [Nuinte | % Disgeeatics | -




—

b 01210

= 5D deviee
e

Compile b
Download to device ]
¥ Goonline

oY Go afline
B Online & diagnastics CtrlsD
B Aszign device name

Update and display forced operands

shawcatalog Curlshitts C

i OS2 O s Eree ]
|9 Export module labeling strps...

» PROFINET interface [x1]
Ganaral

» Advenced options

192 16801

» General
* PROFINET interface [X1]
General
Ethernet add 5
» Advanced options

192 . 166 . 50 . 51




Poject  tde View o

Onlne Gptions Tools  Windmw

G W seveprpes B M I Tu X MR (e -ﬁ..lﬂ‘ﬂoﬂm}fnw'ﬁu EPR x | rojece- [

I 10X sTE3ZE-407

* | TOX_STEDZE407_G50_setup
W A naw dedon

s Ungrosped devicns
¥ L Unsssigread devioss
» g Cormman data

ing ccess

Mot assigned

%01%31 0xKAT PROFINET-Schnittstelle_1

& Topalogy view | &
[20] 2 | wetwork | LA conmactions [18 connamion - B ] & e = |
Y =i comfiguration :
Wit IG-Devive name to Wicre Memory Card
oy Drvices & netaoris B - -
. ’_' OV BI0NKAT [BA1E9-8 BCPU) LUl L x Cut Crlax 1
¥ [ %O 08P [KTETO0 Baske PH) 2 Wi Copy et
T Pase ey
- % Dalate Dal
et O
L] ' Languages & resources ! Ik . n
and headeilish memery | e
A0 O P 0 f G0 1 tapoloagy view
KIFTO0 Basic PY W Compile N
w0181 Downibasd to deace ’
'l
o Ga ot e
) Online & disgnostics i
B Assige device name
shor cacsiog cotanes
7§ Froperies AkaEmzr
Fepmnoe v [ Export madule labeling strips
IV
Hot assi |n|d
e 17 - *01%2710xA7
lect 10 controller bd T
%01 %31 0xKA1




| & Topology view | Network v
=}

-

EE BIEIEECT

0T 31 CkAl =012 300RTF
IM151-8 F-CPU SCALANCE X108

X015 10301 ®01x 200041 001210kl *01%2200A7
KTPTO0 Basic PN L RT o HORM AT

01530 DA D131 DAT 01531 0xKA1

Keyence IV
VX000

Mot assigned

Poe Gdn vew  men Ouw  Opmeny Veww et ey
e LT LT T T W ey 1 I ] » PORTAL

A Voptagy view [ Metwak tew ] Destie cien | Optinas
2 [ e [T ST i e D

= W e > Lataleg
- . oy s,
DAY H
s
LI
o mmm e P
TS B " "
e et

[

LS rre——
-

il

- gl
| ivoporinms  [“inin ] Disgmesticn

Now the camera has been set and has been tested to pick the part up it was ready to set it upin the
cell to get it running. With everything needed for this solution a cost list was made in the
presentation, an image of the cost will be shown below.

Solution 1 - cost Images show the evidence of the
oUHon 7 costs camera setup with the PLC

PLC - £2188.39
Lights - £73
Sensor - £50.91

Sensor cables - £10
Camera - £800

Total = £3122.30

All together, this has come to £3122.30.




Solution 2

The second solution would take the same concept but adapt it so that the part would have to be
moved off the line into a mould of the part and there will be various sensors in which the part could
be detected by. Since there were already moulds of the parts to be checked against adapting it
wouldn’t have been a huge change. This solution however, has a number of issues with it. The first
issue is the cost, compared to solution one, the cost is slightly increased due to all the sensors and
sensor cables. Another big issue is the time wasting. For an operator to move the part from the end
of like conveyor to the testing station, to then repeat this action it will stop the line from running as
freely and would work and run a lot smoother with solution one. The costs and idea concepts are
below from the PowerPoint created.

A valid argument which
seems to be the original
Lights - £73 method being used before
Sensor - £50.91 the smart camera project.
There are other
technologies available
which can perform the
Total = £963.91 same function using less
expensive cameras.

Solution 2 - costs

Sensor cables x4 - £40
Camera - £800

y

From the PowerPoint, the cost list has been taken into account again. Although solution 2 is a lot
cheaper than the first solution, the idea of it will only cause more issues for the cell and the
production time, which is already an issue. This is why solution was better than solution 2.




Solution 3

The third solution wasn’t looked into greatly however, if it was to outweigh the second solution and
the first solution didn’t run so smoothly or anything then the third solution would back these up. The
third solution is using an OPC server. OPC is an open platform communication and is set up and best
used for client/server type of communication. The way this works is by changing the standard
hardware communications and convert it to read it in OPC communications. This can also work the
other way around as well. With how Morden and up to date this OPC is, it isn’t going to help in the
situation that the cell was in. With the issues and problems that are happening, this wouldn’t solve

the problems as best as the first solution.

Testing plan and procedures

This is another
option for
connecting an

external device to

Before placing the camera on the line, due to the yrgepeyof thédeb it wasn’t tested for this

in the week of the 23 March, however, due to coyjdsd84thyp dactory had shut down production.
Since there has been no workers in and no way to test the camera the table of results are
hypothetical results. Due to the camera being on the cell and running, the main features can be seen
to be working, however, extra tests that | wanted to do for the project will be hypothetically carried

out.
Type of Test being carried out. | What’s meant to be the result. | Pass or fail.
1 -The camera can detect the | Once the camerais set up the | Pass

small part being looked for on
the bumper.

camera should pick up the part
and feedback to the PLC the
result.

Cell has been running with
camera installed.

2 —test the PLC to see if the
camera is feeding the signal
back to it.

Once the camera has picked
up the part the PLC should get
a signal to say whether itis a
pass or fail.

Pass
Cell has been running with this
system in place.

3 —Test various objects of
different length, size, diameter
and with lettering on it as well.

The camera should be able to
detect the different objects
after being set up.

Hypothetically yes it should be
able to with no issues.

4 - While on the cell, if the
camera doesn’t pick up the

part the red light should go off.

If there is an issue that the
camera has not detected the
part then the red light should
go off and cell should stop
production.

Hypothetically it should have
been able to carry out this task
seen as it’s integrated into the
PLC system.

5 — An error message would
need to be made for the
camera failing.

If the camera has got a
problem an error message
should pop up with what the
problem is.

Hypothetically if the error
message was added for the
camera and the camera had
failed then the error should
work.

6 —trying the camera at
different points in the cell.

The camera would be moved
about to see if where it is now
is the best place for it.

Hypothetically | don’t think the
camera would be better off
anywhere else but since the
testing couldn’t happen then
this test would be unknown.

Good to use the table
but some of the tests
are not clear

The explanation
assignment it was tested to see if till it would pick upithe pastiymdhe plan was to take it off the line here is poor




From the testing table, test 1 and 2 that were carried out can be confirmed as testing because this
system has been on the line for some time and has been running well. The other tests however were
tests | wanted to carry out but due to the working situation as mentioned above, these tests never
happened.

Along with the Gantt chart the log books are another way in which the progress could be monitored.
There is around 30+ log books for the this project, all of this time has accumulated to arcund 125
hours. The log books will be sent with this report to back up and issues or provides proof that the
project was carried out with weekly updates.

Project specification

The project was being carried out, as previously mentioned, because of the amount of waste that
the cell was producing. Currently apart from operators checking the parts there is no safety features,
or no features in place that can pick up if the part is actually there. That's where the whole project
has originated from. The biggest issue would be operator error by not checking the parts, the cell
needed a design in which the parts where already being detected so the operators didn’t need to
worry as much. With this solution the idea of less wastage from the cell, less downtime to the cell is
two big points which should improve from the solution chosen for the cell.

The camera fitted must pick up that the part is attached to the bumper, if there is no sign of the part
then the cell should be stopped with an error warning. This would call maintenance over normally
but if the operator can see that the part is missing, they should be able to overcome the issue with
the cell. This means that the maintenance don’t need to come over and possibly could avoid huge
amounts of downtime on the cell.

This section
should be near
the beginning
of the report

\ RE 'p'E.\ifE

Above is the image of the camera being used.




Project plan

Thought the project, which started back at the end of September, a Gantt chart was created to track
the progress of the project. This gantt chart has been updated weekly to match to the logbooks. This
carried on until the final report of the project. The Gantt chart is shown below.

Dates  September Oetobar i e Decembar

1

1nh ath st h 15th  ied  Mth  Sth At 15h 26eh 3rd 10eh 1hh M s

#%
L

10th 17th 24th 31st

As shown above with the Gantt chart, it shows that most the milestones have been reached in time.
Milestones 1, 2, 3, 4 and 5 were all met within the time it was stated/ predicted that these would be
met. However, what is also shown that many tasks are started early compared to the actual start
date. This is shown mainly with the building of the project. It was predicted that the building of this
would start back in the new year, this was the same for the testing but due to the demand on
finishing the project for work, it was rushed and therefore has been finished and started months
earlier. The mile stone 6 was technically not reached. Where the tested started, it was only basic
tests to get it ready for the line, the other tests that | wanted to carry had to wait until the line could
be down. But also needed to Scott to assist when it came to the testing, due to him being in
different shifts this made it difficult. As mentioned previously when the testing was meant to happen
the workplace shut down due to covid-19. The project report has run along a bit longer because of
the situation currently going on.

Gantt chart shows the comparison
timelines and discrepancies.




Project discussion and conclusion

This part of the report, the three different solutions that were chosen for the initial issue will be
discussed mainly to show the advantages and disadvantages of each solution and show why the first
solution is the best one to use for the problem.

Solution 1 review

The first solution was the best one to choose, this was the easiest way to modify the cell and help
solve the problem the best. Since the camera was installed the cell has had less issues with the parts
damaged, missing parts etc, there are still issues but most importantly for all these issues with the
parts the downtime has gone down as well.

The camera doesn’t need a load of maintenance carried out on it, as it’s a stand alone mounted

camera it can be easily tested when the cell is down and is covered and slightly protected from the

dust and ash for the welding points in the cell. The biggest issue that might arise from this would be

the lenses being cover with some form of dust which could prevent the part being detected. This is a fair
point

Now the next part is to move onto the advantages and disadvantages of the solution, first the

advantages will be discussed.

. Easy toset up, easy to understand and easy to maintain.

. Set up to PLC is easy and very little amount of wires needed.

. Downtime is less while also making wasting parts less as well.

. Makes the cell run smoothly as if there are any issues the PPCis I'll pick it up.

Now the disadvantages.

. The cost of the solution is the most expensive.
. Something could block the view of the camera

The main advantages and disadvantages of solution 1 has been discussed and as you can see there
are a lot more advantages to using this solution, they outweigh the disadvantages.

Solution 2 review

Since solution 1 was very heavily invested in and looked into nearly instantly, looking for a second
solution to back up the first in case something went wrong was difficult, however, making a sensing
table was an idea to do the same sort of job but without a camera. Like the other solution the
advantages and disadvantages of this solution will be discussed and at the end state an opinion for
this method.

The solution would involve taking one of the moulds of the bumper and changing it into a sensing
table for the partitself. This images has been shown below.




So with this idea again, the advantages and disadvantages will be covered. First the advantages.

.The cost is a lot cheaper than solution 1
. Easy to plan around

Now for the disadvantages.

.Human error for the way they could plane the parts in.

. More time will be taken to move the part from the end of line conveyor to the sensing bench
. A lot more cables, easily damaged.

. More maintenance required to keep it running.

From reviewing the solution this is not the best to use at all. Although it is a lot cheaper than
solution 1, the way in which it would run would be no good for the cell with the existing issues.

Solution 3 review

From looking at the third solution, it was decided that solution 1 would be the best option for the
project. Although because of this the solution wasn’t research into as much, basic research such as
what the OPC is and how this works was looked into but with the costs and other factors it was a lot
simpler to go for the first solution. However, in future projects the OPC could be considered rather
than the first solution.

OPC server is not a viable solution
Final decision as it is a means of passing data
The decision was made for solutiesfV&@iédlse@@fpared to the other two due to the advantages and
disadvantages of all of them. Although the first one is the most expensive it can be shown that the
way it runs and how it works will be more beneficial with all the issues it's meant to overcome. This
project will be used more and has already been discussed about using it with other lines to resolve
same types of issues.




Testing results and modifications

The testing results can only be shown in the cell working due to issues arising that haven’t allowed
the other tests to take place. The testing table used in the previous task would stay the same
because these tests weren’t able to be carried out. However, hypothetically modifying the project
can be done. Since the testing hasn't been fully completed, it makes it hard to prove what could
work better but to discuss it could prove a point.

The first modification I'd make is to place the camera in a position where if the part is damaged or
the part is missing, you would only be having one part wasted rather than 5-6 that have already
been placed in the cell and have already gone through the welding procedures. Another
modification I'd like to make, it was part of the testing, was the lights. With all these cells and lines
the lights will indicate if there is an issue with the cell. Having the camera fail, the light going off
would be a good indication that but having an error message to state what the problem is will not
only help maintenance if the camera has got a problem but will also help the operator know what
the problem is and ifit's an issue with the part it can be easily resolved, this therefore eliminates the
downtime that is happening.

There are valid
recommendations in
this section




Discussion and conclusion

To conclude this project, to start the project was successful. However, when the project was first
brought up, this job was a high priority in the workplace, so shortly after Christmas the camera was
set up and me and the engineer | was working with, Scott, needed to quickly set it up, tested it and
then fitted in on the cell while it was down for maintenance. Also because of the need for this
project the camera couldn’t be tested further until a later date, so all the tests that haven’t been
done have been hypothetically tested, the testing table is above and shown in this report. The week
which the further tests were meant to take place was the of the 23rd March. However, due to covid-
19 the workplace was shutting until it was safe to go back to work after lockdown. This meant that
the project couldn’t be tested further. With this being the issue the program to cell is also in the
workplace and no testing and fault finding could be carried out, this meant that the testing and fault
finding table above is again hypothetical answers on what | believe that the behaviour of the camera
would be.

Apart from the covid-19 issue, there weren’t too many issues at the start of the project. The only
real issue that was encountered was the shift pattern. Since me and the engineer were on different
shifts, he was on two shifts and I’'m on three shifts, we would only be on the same shift two weeks
out of 6-8 weeks. This was only an issue when it came to mounting and fitting the camera on the cell
as the engineer needed to be there for assistance and to watch that the camera was being set up
properly. The testing and setting the camera for the part was done on the work bench. The distance
and the placement of the camera was gathered which made life easier when it came to fitting it into
the line.

However, the main project goal and specification was met and all in all the project was successful.
It's been running on the line for some time with the basic tests carried out, there hasn’t been any
major issues to do with the camera not working or the camera isn’t sending a signal back to the PLC.
The testing that was done was successful and how the camera should have been functioning, it
worked really well when comparing it to the documents that were sent with the camera. Along with
the project being successful and working it has taught me important points to consider if and when
this task is needed again. I've learnt how the camera can be used and utilised to detect anything
needed, whether that be a small marking, or an object that is needed on the part, and also it has
opened my eyes on how this can be integrated with a PLC. | didn't realise how easy it was to link
with a PLC and how useful this would be. Along with the practical aspects that I've learnt it has also
given me a great understanding for time management on an actual work project and most
importantly it shows how anything can happen. Back when project was started | thought the project
would go smoothly, issues can come up which could put a stop to the job or put it on hold for
whatever reason, this could be out of control but yet the project was still successful.

If this project was needed to be done again, | would need to test it better and make sure that the
tests | want to carry out have been done before it goes into the line. The Gantt chart is a really good
reflection on how the project went. As it shows what happened throughout the year and what dates
different tasks were started.
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