
OVENS 

Cleaning Metal Parts and Tooling 

Are yourpow- 
der/paint ban.- 
ers reducing 
tran$er efficien- 
cy, resulting in 
excessive over- 
spray and poor 
product coatin.? 
Cleanin. choices 
include pyrolytic 
heat cleaning 
and vacuum 
ovens, molten 
salt baths and 
Juidized beds. 

unning a production facility is no easy task 
- there are endless concerns ranging from R perational efficiency to product quality. 

Because every process step in a production line is 
interdependent on another, if any aspect is per- 
formed poorly, it can send shock waves through 
the entire manufacturing process. One critical but 
often overlooked link in this chain is the need to 
clean parts and tooling. Though there are many 
ways to approach this problem, thermal cleaning is 
perhaps the most common. 

In conjunction with thermal cleaning, industry 
has used chemical compounds as a primary source 
of cleaning for many years. However, with changing 
business strategies and environmental restrictions, 
chemical cleaning has struggled to evolve with 

It is becoming harder to justify 
large chemical quantities to 
ts of resins. During the clean- 

micals act to transfer the conta- 
) to the solvents, creating a haz- 

uct whose disposal is now a 

ges as 
complex, expensive and d o  ess. 

Thermal cleaning is fa 

available at higher costs. 
Modern burn-off ovens contain two burners. 

The primary burner heats the chamber to a preset 
temperature, in the range of 700 to 900°F (371 to 
482"C), and an afterburner operates at a minimum 
of 1,500"F (816°C) and consumes (burns) any 
smoke created by the process. Traditional design 
calls for the primary burner to be placed along the 
bottom of the back wall. Because both heat and 
smoke will rise, the afterburner usually is placed at 
the top of the back wall, where it consume smokes 
to create acceptable emissions. 

Powered almost exclusively by natural gas, a 
modern burn-off oven has an average cleaning 
cycle lasting approximately 4 hr. This technology 
has proven particularly attractive to smaller facili- 
ties that clean parts by hand or use brushes and 
blow torches, but larger ovens - exceeding 1,000 
ft3 - also are available. Burn-off ovens require 
minimum operator supervision, reducing the risk 
employee injury, which can occur with chemical, 
manual cleaning or molten salt baths. 

Molten Salt Baths 
e olysis Considered the granddaddy of modern heat 

cleaning, salt baths are one of the oldest thermal- 
cleaning methods. Efficient and fast, salt baths uti- 
lize the conduction thermal method. 

more than a large con- 
ganic mixture of salts and 

a liquid state when heat- 
in a wire basket and, via a 

ersed into the molten 
iately vaporize in large 

resin removal, the parts are 
er anti-corrosive mixture to 

hg  process baths - hrough a stack and into a 
micals, the noxious gas is 
hazardous waste for later 

ilities usually clean their 

drawback is that salt baths are extremely 
operate. When a part is immersed in the 

can occur, and if large 
er are placed in a salt bath, a 
possible. Because of the risk, 

solate their salt baths in a special 

envi- 
turers 

eds and 

+ h p w u s -  -aGx%-w- 11- 

~ 

stacks twice annually. 
~ 

rimarily batch room or them with tall partitions. 
Bow ovens were A potential customer must also consider the 
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OVENS 

potential for thermal shock of the parts. Lowering 
a part that is at room temperature into a mixture 
a t  800°F (427°C) can warp it or alter its design 

It baths are the fastest me thod  of  cleaning 

tly, usually powered by a 440 Hz 
Moreover, their volatile nature 

uyers to look elsewhere. 

iling point. The fluidized bed also is 
t process although not as fast as a 

molten salt bath, and there is very even heat distri- 
bution. However, because the parts to be cleaned 
go from ambient temperature immediately into 
the fluidized bed at 800"F, thermal shock can be 
a problem with some parts. 

There are drawbacks to fluidized beds. For 
example, the inorganic residue of the coating being 
removed can intermix with the aluminum oxide. As 
quantities of ash build up, it may become necessary 
to dispose of the mixture and replace it. Also, the 
speed of coating decomposition can create prob- 
lems, and the bed's afterburner must be oversized 
to handle large bursts of hmes. Overall, a fluidized 
bed offers an efficient and timely parts-cleaning 
process, particularly of small parts. 

Vacuum Ovens 
Theoretically, a vacuum oven represents the safest 
approach to thermal cleaning. Parts are placed 
within a sealed chamber that purges the system of 
its atmosphere, therefore creating a vacuum. 
Consequently, the opportunity for resin combus- 
tion is significantly reduced. In situations where 
polymers flow or melt, the plastic drains into an 
unheated compartment, which captures the major- 

Integrated oven systems precisely 
engineered to meet your unique specifications 
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IDEAL FOR 
THERMOFORMING 
COMFORT HEATING 
WATERBASE ADHESIVE CURING 
MOISTURE DRYOFF 
SCREENPRINT CURING 
AND MANY MORE APPLICATIONS 
PATENTED STAINLESS STEEL GRID FOCUSES HEAT 
CONVERTS OVER 90% OF ENERGY INTO USEFUL HEAT 

EASY TO ZONE & PRECISELY CONTROL 
LARGE RANGE OF SIZES, WATTAGES & VOLTAGES 
U.L. LISTED 

EASY TO INSTALL - SIMPLE TO WIRE 

1526 Fenpark Drive 
Fenton, Missouri 63026 
31 4-343-5600 
800-654-4205 

CALL TOLL FREE 
2-800-654-4205 

INC. Fax: 314-343-3952 Ask for Heater Division 
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OVENS 

ity of the mass. Pyrolysis gases are cooled through a water mist 
in a secondary chamber, where they condense and the hmes 
are eliminated. However, like a salt bath, the condensate can 
represent a hazardous waste disposal problem. 

The vacuum oven chamber is relatively small - diameters 
vary between 9 and 54" with lengths up to 84". Special units 
may reach 160", but a vacuum oven is most effective and cost 
efficient in smaller sizes. 

~ 

A prospective buyer must 
consider operational costs, 
utility costs and cycle time. 

Small, high temperature electric ovens also are manufactured 
with stainless steel interiors. Intended for smaller uses such as lab- 
oratory testing, these ovens often are supplied without an after- 
burner because of the minuscule amounts of smoke produced. 

Expectations of Thermal Cleaning 
Because effective thermal cleaning only removes organic 

compounds, all inorganic elements remain. Paint pigment's 
titanium oxide probably is the most common example. 
Because it is transformed into a fine ash, a slight tapping usual- 
ly removes it. Depending on the required level of cleanliness, a 
light wash may be necessary to complete the job. 

In the plastics industry, a sonic cleaner can be used to dis- 
lodge ash particles from filters, spinnerets or other parts that 
have small orifices. In the automotive industry, which concen- 
trates on the removal of oil and grease from engine blocks and 
heads, a shotblaster is sometimes used as a secondary cleaning 
method to remove any remaining residue. The food processing 
industry primarily uses thermal cleaning to remove food mate- 
rials from metal pans and racks. Because food is organic, no 
secondary cleaning is needed. 

In the purchase and long-term operation of any cleaning 
equipment, a prospective buyer must consider various aspects 
such as operational costs, utility costs and cycle time. Salt 
baths are electrically powered and usually run continuously. 
Fluidized beds also run on electricity, and although they do 
not need to omrate continuouslv. manv owners foreo the hea- 
tup time to run them continuously. Vacuum ovens operate on 
electricity and have 2 to 4 hr cycles. Burn-off ovens operate on 
natural gas, and their cycle times average 4 hr . 

Analyze the complexity of the technology you are consider- 
ing. The simpler the design, the better: Streamlined products 
usually cost less to repair and result in diminished downtime 
when maintenance is a must. 

Gary Davis handles industrial sales development and Keith 
Brown is national sales manager at Pollution Control ProdI.!tcts, 
Dallas. For more information about Pollution Control Products' 
burn-off ovens, circle 403 on the Reader Service Card at the back 
ofthe magazine. 



OVENS: APPLICATION SOLUTIONS 

Reliable Cure Depends on 
More than t b  Oven 

Modulation 
equipment is an 
essential part of 
temperatu re 
control for paint 
curin8 ovens. 

Therma-Tron-X’s elevated 
paint ovens are designed 
to provide the optimal 
curing environment for 
high tech coatings. 

ue to exacting finish requirem 
Bicycle Corp. needed stringent t 

spray and powder paint. At Trek’ 
Whitewater and Waterloo, WI, finish 
apply three layers of paint to bicycle fra 
coat, color coat and clear topcoat. 
trolled oven temperatures are essentia 
curing of the h s h  on h e  high tech, t 
ational products. 

To achieve its objectives, Trek tu 
Tron-X Inc., Sturgeon Bay, W 
manufactures and installs indu 
With 25 years experience dev 
tems that clean and dry 
apply and cure coatings, 
system capable of hand  
Trek‘s manufactu 

formulation to mee 

“Most of our curing ovens are elevated, or even 
roof-mounted, to maximize use of floor space,” 
Doug Hudon, project engineer for Therma-Tron- 
X, explained. “A bottom entry, overhead design 
helps minimize heat loss, increase efficiency and cut 
fuel costs.” 

Other features include air knives at entry and exit 
openings that effectively seal the oven atmosphere 
from ambient plant air. According to Hudon, this 
allows quick ramp up of part temperature and 
increases the effective curing area without enlarging 
the oven. Fans circulate direct-fired burner exhaust 
to overhead port nozzle ducts along the entire 
length of the cure stage to ensure even heat distrib- 
ution. Oven panels have aluminized steel interiors, 
coated steel exteriors and semi-rigid, nonsettling 
mineral wood insulation. 

“Most Therma-Tron-X curing ovens employ gas 
heating systems because natural gas is, first and fore- 
most, an extremely clean fuel,” Hudon continued. 
“Direct firing burners may be used without contam- 
inating the paint coating, and gas is much less 
expensive than electricity, an important considera- 
tion in ovens of h s  size.” 

Central to oven efficiency and accurate tempera- 
ture management is control of the gas train - it is 
not sufficient to simply pump natural gas into the 
burner and light it OK Modern, computerized con- 
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