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Figure 1. The mix of fixture, racks and skids to be cleaned 
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want to fill the oven as much as possible because every run cost money. They 
increase the filling density in the oven by hand. They stack objects on each other and on 
both sides in the oven. The propane gas they use cost more money than the one Volvo use 
because they buy it in big bottles instead of filling up a big tank. The price disadvantage due 
to that is huge. Gas bottles (4 pc.) are stored outside in a cabinet. There is an automated 
shifting device between bottles when one is empty. A slag machine is used to separate ash 
from the water before the water is reused. The dried ash is deposited two times per year. 
The ash is not considered to be harmful to environment. The operators lift and turn weights 
by hand that is not meeting the ergonomic standard at Volvo. They work in a facility where air 
climate will not be accepted at the Volvo plant. They open oven doors at a temperature 
inside the oven of 300°C which will not be allowed to do at the Volvo plant. Because of the 
too small room area they must place a lot of the fixtures on the yard under roof. That means 
the port into the room must be open very often even in wintertime. The supplier has not 
installed any heat recovery because the oven supplier couldn’t offer one at the time it was 
installed.
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Figure 5.2a Nozzle & protection gear, b. Machine c. Work, being close to object. 
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Laser blasting is done with a highly concentrated laser beam that generates heat in a small 
point on the surface that cause the paint dirt to chip off from the surface. 
 

 
 
Figure 5.3 Handheld laser blasting machine 
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Figure 5.4 Sand blasting machine with gun (short nozzle) and sand container. 

 

 
Figure 5.5 Big ultrasonic cleaning machine  



 

 

  
 
Figure 5.6a Fluidizing bed cleaning machine     Figure 5.6b Principles fluidizing bed 
 with mechanism and lid. 

 

 



 

 

 



 Door opening 
(hydraulic) temperature is 300°C for the oven type B. The principal layout for this type B oven 
is shown in figure 4.9a below. The operator that run the cart is fully protected from heat and 
accident risks when loading/unloading. Cooling inside oven is slow even with the fans running 
for blowing in cold air. Outside oven cooling is much faster and typical only 1h needed to go 
from 300°C to 80°C. (info from two suppliers when I asked). 
 
 

 

 
Figure 5.7b Oven type A with maximum size footprint (recommended by supplier.  



The type A oven have an electrical programed lock for doors to fulfill the negotiated safety 
demands. At Volvo cars the doors can be opened when temperature inside oven is below 
80°C. Studying the two types of ovens it’s easy to see the differences. Even spread of heat is 
important for a quick heat up phase. The oven (type B) that have only one fan on the short 
side blowing in the heat in tunnel placed on the floor in the middle of the oven and thru the 
whole length of the oven, have the better spreading of the heat compared to oven type A. The 
heat is let out from holes in the tunnel on low floor level. Small holes close to fan and bigger 
holes away from the fan. All calculated for an even and quick spread of the heat. The type A 
ovens have two fans placed on one of optional long sides at floor level. One fan in each end. 
Spreading heat true wholes between the two fans at floor level. This takes up valuable 
floorspace capacity and the spread of heat are probably not as good compared to type B.

It’s important to get the dimensioning of the capacity right. The dimensioning parameters to 
look after is the size, shape (measurements) of the floor inside the oven and ovens cycle time. 
In our case we must use a forklift truck to load and unload. Inside measures of the floor must 
have the best fit possible to what we load in order to save space. The footprint measures of 
the forklift packages must fill up the floorspace as much as possible. That will save running 
cost and heating media. To consider are also possible fork directions of the packages when 
loading/unloading. Is it possible to stack packages in the oven, full or partly to increase the 
density? In Appendix 9.7 A check for 3rd shift capacity (+20%) is done.  
 
Figure 5.7c+d below show difference between the two oven types when it comes to “footprint” 
after loading. Suppliers recommend splitting the load to two ovens 50/50 for redundancy. And 
for to lower the manufacturing cost with two equal ovens. For the oven type A there is a 
maximum size for the oven type and if that maximum is passed more ovens are needed. For 
type B it’s possible to do a deeper oven inside for more capacity. But then the cart system also 
needs the same increase in size. Type B can use different sizes in depth measurements for 
the two ovens. Total steel load in pre-study calculation was 5400kg. 

 
 
Figure 5.7c (Type B oven example) 
 



 
 
Figure 5.7d (Type A oven example) 
 
Oven sizes are limited when it comes to transport dimensions. Height and width are limited on 
domestic roads. Some suppliers can offer a split delivery at an extra cost. For Type A it’s a 
practical maximum depth because of the rest heat inside the oven. To go deep inside a still 
hot 80°C oven for operators is not a good work environment. A Swedish supplier have received 
complaints from several customer about this. He doesn’t recommend deep ovens! Waiting for 
complete cooling down increase the cycle time a lot. It also increases the cost for heating 
media. 
 
To figure out a preliminary oven sizes for suppliers cost estimations we used this method to 
calculate. 
 

• Use the latest year cleaning statistics per cleaning object and produced cabs out from 
paint shop. Then we are sure that we consider all improvements/changes in the paint 
process to reduce or increase the cleaning and new and old objects changes in 
production.  

 

• A future look what’s coming in the ongoing projects in 2-3 years ahead that will probably 
change the capacity for cleaning. This must be more investigated and more precise 
estimated and decided in the next project phase.  

 

• The number of cleanings per object will then after being recalculated in proportion to 
the plants demanded installed volume according to directive (75000pc. in 2-shift and 
+20% = 90000pc. in 3-shift) with OEE and other considerations to count in. Exceptions 
are objects that are on a scheduled cleaning, for example grid floor that are picked out 
for cleaning every weekend regardless of shift form. 

 

• Next step is to divide them to racks, frames, pallets and skids that is possible to handle 
with a forklift truck. One package is the normal what a forklift truck can handle. Figure 
5.9c show the number of packages per object to be cleaned. In the picture forklift 
packages are called “trolley packages”. 
 



• Next step is to divide to amount of forklift packages to be handled every shift. That is 
the demand in the directive = follow shift! One week are 9 shifts for 2-shift and its 45 
weeks in a year. 2-skift run total 18,2h per day and nightshift run 5,8h per day Monday 
to Thursday and 7,3h Sunday to Monday. 

 
 
Figure 5.7d Forklift packages calculation.  

Cycle time per oven type also have a great impact to fulfil the capacity demand in the directive. 
To show how that impact we made this Figure 5.9d. This is based on the amount and mix we 
have today. We already know that the number of fixtures will increase. 
 

 
 

 

 



 

Cavitation is a phenomenon where rapid pressure changes occur in a liquid which leads to 
creation of small bubbles filled with steam in the liquid. It normally occurs where the pressure 
is lower than the surrounding liquid. Because the content in the bubbles is nothing they 
implode. That creates a force that hit the surface and the dirt to chip off. A lot of bubbles need 
to be created. It can be a very powerful effect that can be used for cleaning off dirt. To make it 
happen, sound with a sound frequency (and high power) in the range of 20-60 kHz are used 
to keep the process going.  
 



 
Figure 4.11 The working principle for ultrasonic cleaning 

 

 

On a business trip to Germany, we got interested in flywheel blasters for a solution to clean of 
ash. They are frequently used for different cleaning purposes in the industry today. There are 
some different types to choose from. They are all built around different numbers of flywheels 
inside. They are all flexible in use. They seem to be divided in 3-4 different type groups from 
the big manufacturers. Its standard machines. Unfortunately, some of the types need a 
foundation in the cellar level, meaning we must cut the floor open and make the foundation. 
And some are so big so we can’t fit them in the assigned room together with the other 
processes. We have also concluded that we probably need a special machine to fulfil our 



demands. So far, we have not find a supplier that say they can help us. We still need to do the 
practical testing after they have presented a solution. We are waiting for some answers from 
a supplier when this is written. The most important thing is that we must be able to handle all 
objects with a forklift in and out from the machine. The machine must fit in the room together 
with the other processes needed. Wheel blasters work with a high amount of blasting media 
that are blast on the surface of the gods with an air pressure that can be regulated. The normal 
spray pattern from a blaster is a triangular shaped beam. The media could often be round steel 
balls in different sizes and hardness. In our case recommendations have been 0,2-0,8 mm soft 
steel balls. There are many types of blaster media to choose from to optimize. The supplier 
will help us this with optimization. Normally the hardness of the media should be softer than 
the hardness of the object to avoid damages on the surface. This blasting method use the 
impact energy to clean off the ash and is a “soft method” meaning it’s not aggressive to the 
substrate. The media is bouncing around and because of the ricochet effect it creates a good 
cleaning result. The object rotates or the blaster wheels are placed in angels so all surfaces 
on the object are covered. The media is filtered out and reused again and again until it is too 
small and got stuck in the air filter. Refilling to be done every now and then to keep an effective 
mix of bigger and smaller media parts. Filters for our type of use are long lasting and changed 
~two times per year. All machines can deliver dust free objects out and the air the machine 
use go through the same type of hepa classed filter that are used in home vacuum cleaners. 
And back to room. The already warmed up air stays on the inside of the plant.  
The machine we think can help us is a special made hook blaster with the possibility to load 
and unload with a forklift truck. Cycle time ~5-10 minutes. Price estimate 9,5 MSEK. Needed 
total power between 80 and 200 kW. One single wheel blaster needs between 12-15 kW. None 
is yet verified and we lack info about cycle times, price, size, delivery times etc. Below there 
are three common types of blasters presented. Unfortunately, some of them needs a hole in 
the floor and a fundament in the basement to stand on. Some of them have dimensions that is 
too wide and long and can’t be fitted in the room we have been assigned. Below pictures of 
some of the most common types of blasting machines.  
 

 
Figure 5.10a Pass thru blaster example. 
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