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1.0 INTRODUCTION

1.1

1.2

Manual Organization

This manual is intended for wusers of the Radiant Technology
SMD-206 series infrared furnace system. The manual will help in
understanding the machine’'s capabilities, uses, routine
maintenance, and basic design features. The introductory
section briefly describes the series and specifications, and
sets forth requirements for proper installation and initial

start up.

Section 2.0 will be of specific interest to personnel who will
set up and operate the system. The service manup.l, beginning
with section 3.0, contains maintenance and uble shooting
information. Section 4.0 covers the tempera controls, and
section 5.0 contains the documentation packa@.«

§®'

Machine Description ,&(\

O
The SMD-206 infrared furnac C)is a general purpose low
temperature system which is itable for a wise variety of
applications that do not re close control of temperature
and atmosphere. The e is equipped with a 6.0 inch wide

conveyor belt, running threugh an infrared furnace chamber, and
is capable of temperatu@of to 400°C.

1.2.1 Process Section \

The proc section of this series contains an entrance
and exit’ baffle, infrared heating section, and a forced
air egﬂing section. :
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1.2.2

The entrance baffle, exit baffle, and infrared heating
section is housed 1in a welded aluminum shell lined with
ceramic fiber insulation. Gas curtaing, of either
nitrogen or air, are generated by introducing gases near
the entrance and exit ends of the process chamber from
below the transport belt. These gases and hanging
baffles at the entrance and exit serve to purge the
chamber and prevent ambient air from entering the furnace
section. Venturi assisted exhaust stacks at each end of
the furnace chamber draw furnace gases across a pair of
removable drip trays to prevent exhaust condensation from
falling on the transport belt. The furnace section is
hermetically sealed, except for the belt openings.
Inside- the chamber, three nichrome filament heating
elements, located above the transport belt, generate heat
in the far infrared region. The heating nts produce
up to 40 watts per inch, and are capable of heating the
furnace interior +to a state of\\equilibrium within

minutes. Process gas is introduc n the center of the
furnace chamber, and is prehe by allowing it to
permeate through the porous ic fiber insulation.
This method of introduci e process gas does not
affect the temperature p le, and helps to keep the
furnace interior clean. The heating profile in this

series is a fixed profije, and is determined by the lamp
spacing, heater deg&@’, and operating voltage. Although
the heating profi across the belt is fairly uniform,
losses  through e furnace side walls produce a
temperature drop\/ near the edges of the transport belt
which are not compensated Xor.

The forc@(oair cooling section is located outside the
furnace ?dection, next to the exit baffle. A small
adjus CBle fan forces ambient air through the belt to
hek?(cool thermally massive parts.

ngntrol System

o

loop temperature control system, which utilizes a K-type

&0 The heated zone of the furance is controlled via a closed

thermocouple for feedback. The system has a resolution
and accuracy of +5°C. As a further control on the amount
of heat reaching the product, the belt drive system
utilizes a motor shaft tachometer and quartz crystal time
base for belt speed control within .15 in/min.

1.3 Specifications

1.3.1 Physical Specifications

Length: 48.0 inches

Width: 13.8 inches
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Height: 18.5 inches

Conveyor Width: 6.0 inches

Weight: 150 lbs crated
1.3.2 Electrical Specifications

Input Voltage: 120 or 220 V, 60 Hz
(Note: Consult the factory for
other optional factory selectable
voltages.) :

Input Power: 2.7 KW
1.3.3 Process Gas Requirements {\0‘
N\

Clean dry air @ 59°F maximum de}ppoint recommended, or
nitrogen, as required, regulate&@ 70 psi maximum.

Consumption: 450 SCFH maxi
O
1.3.4 Operating Parameters &Q
Temperature Range: \&C to 400°C

Belt Speed: 1.5@ 30.0 inches/minute

v/ )
1.4 Warranty \

Radiant Tec ogy infrared ovens are warranted for one (1) year
from the dgte of shipment for parts shown to be defective in
material Oci workmanship, exclusive of shipment, and for three
(3) mQ’{shs for labor performed by Radiant Technology personnel,
exclu% e of travel. All warranty parts are FOB Anaheim,
California. Labor is limited to the continental United States.
&1 warranty contains Radiant Technology’s entire obligation,

0 d no other warranties, express or implied, including
consequential damages, are given. Extended warranties may be
purchased at additional cost through the RTC Customer Service
department.
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1.5 Installation

1.5.1

1.5.2

1.5.3

o~

1.5.4

Machine Inspection

Remove the -butterfly valves from the process stacks, and
then remove the top cover by gently pulling straight up
and tilting, as necessary, to clear protruding machine
components. Remove the rear side cover, exposing the
electrical panel. Inspect the exposed electrical panel
for shipping damage, loose connections, and any foreign
objects that may have come loose during shipment. Report
any shipping damage immediately to the Radiant Technology
Customer Service department.

Providing Power

()o
These machines are built and tested \% the voltage
specified on the nameplate located adjacent to the power
cord hole in the rear of the mch'r@. Electrical power,
matching the specifications on éte nameplate, is to be
supplied either with the co provided or with hard

conduit. All city and codes should be followed
when wiring this system for er.
@*

Providing Gas and Air é.o

Unoiled dry shop e@ at a maximum recommended dew point
of 59°F, is to (e brought to the machine through a
customer suppli&i/ line with a minimm inside diameter of
1/4 inch. In addition to\the supply line, a regulator is
recommended (if the supply pressure fluctuates or goes

above 70 @

Warni ° Do not operate the machine, at any time, above
70 i. Failure to follow these instructions will expose
tl@ perator to injury from a possible flowmeter failure.
8

a'he supply temperature of air or gas should be maintained

<

above the dew point of the room air to prevent
condensation from forming on the feed lines and dripping
into the machine electronics.

Process Exhaust Requirements

In some applications, it may be desirable to vent process
exhaust and heat to the outside atmosphere. It is the
customers responsibility to review his process, local
laws, and facility in deciding on an exhaust system.
Uninsulated exhaust tubing and a collector hood with a 3
inch inside diameter, or larger, is routinely used.
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2.0 OPERATING INSTRUCTIONS

2.1 Front Panel Controls and Indicators

Figure 2.1 shows the locations of the front panel controls
described below.

2.1.1

2.1.2

2.1.3

2.1.4

Power (Left Side of Panel)

Pressing this switch turns the power on, providing the
power line is connected and fuses are installed. A pilot
light illuminates the pushbutton whenever the power is
on .

Transport &)
\\
Turning this knob controls the of the transport

to the left of this knob, a ital display shows the

belt. Clockwise rotation incre:;sSZbelt speed. Directly
belt speed in inches per minute{

Temperature CJ
2.1.3.1 Push Button SW!@S%

Pressing €§ﬁis switch turns on the heating
system., OA pilot light illuminates the push
button Qhénever the heating system is on.

\

Cloc 'séb rotation of this knob increases fan speed and
cooli air. Full counterclockwise rotation turns the

faQ% f.
0

Forced Air @oling Knob

2.2 Funq@é@ﬁal Checkout

4%§?bre operating the furnace for the first time, or after a
prolonged shutdown, a functional check of the control system is
essential for successful operation.

2.2.1

Turn on Supply Gas

Turn on the atmosphere supply gas and adjust the inlet
regulator to 50 psi.
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2.2.2 Flowmeters

Adjust flowmeters as noted below.

: @)
O -_
Exhaust Venturi Dbver Gas

6 - 8 LPM '_ , ‘ 40 - 50 L?M
ool ‘O& .

©
2.2.3 Presi@%mer Switch

Pés the ©power switch.
luminate.

2. (4 Electrical Panel Cooling Fan

.LPM. LPM LPM
AIR : AR AR
¢ Y Y
- 10 - [100
1p8t | 3E%
4 ks - £60
i I J Lao
J e o
1 F2 3 F29
1t Ej%
A\
~ N

-~\—Entrance & Exit Baffle

40 .- 50 LPM

The push button should

Check the cooling fan on the electrical panel and mske

sure that it is running.

2.2.5 Conveyor Speed

Vary the conveyor speed from minimum to maximum, checking
for smooth operation at all speeds. Verify the belt
speed accuracy by placing an object on the belt and
timing it through two fixed points.



2.3

2.2.6 Forced Air Cooling Fan
Turn the forced air cooling control knob from minimum to
maximum, while holding your hand above the air outlet

adjacent to the exit end of the furnace. The air flow
should increase as the control knob is turned clockwise.

2.2.7 Press Temperature Switch

Press the temperature switch. The pushbutton should
illuminate.

2.2.8 8Set Temperature Controller

Set the temperature controller to 300°C, and allow the

machine to reach equilibrium. Visibl oke and fumes
may exit the exhaust stacks during e first several
minutes of operation. Allow the ine to run at this
temperature long enough for the and fumes to stop.

During +this run in period, chec e system for signs of
instability or cycling, and ,éo\'tect if necessary. See
section 3.0. C)O

Note: Specific inst Sons for operating each type of
temperature controller e included in the documentation

package of this ma.nued\@
2.2.9 Shut Off Heating\Ei[}Sneents :

Shut off the heating eleients and allow the oven to cool
for 10 to liQnintues before' turning the power off.

2.2,10 Turn Otg‘)@?pply Gas

’I\AQ&QH‘ the supply gas at its source. This completes
t@ functional checkout.
)

o
M@l%e Operation

&liable operation of the machine and repetitive results can be
enhanced by following a routine start up procedure. This is
particularly true when the products being manufactured are
sensitive to oxidation or to temperature variations. To
minimize the causes of these variations, it is recommended that
the gas flows be established before the heat is turned on, and
that the oven is allowed to reach equilibrium for several
minutes before processing sensitive products.
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3.0 SERVICE INFORMATION

3.1 Routine Maintenance

3.1.1

3.1.2

Daily Maintence

Daily maintenance consists of a simple series of
functional checks that will alert maintenance personnel
to any signs of developing problems. The importance of
regularly checking the machine cannot be overstressed to
prevent not only damage to the machine, but also loss of
productive time.

Whenever the furnace is started wup, h control and
indicator should be briefly checked to\insure that all
functions are working properly. The belt" should speed up
when the control knob is turned \blockwise, etc. Any

controls that do not respond xpected should be
checked out and corrected befor ting the machine into
operation. : <

QO
Monthly Maintenance

N

Monthly maintenance, @) general, means four weeks of
operation for one ei hour shift per day. This period
of operation is 1ot an absolute number, and it is
possible that dné of the tasks are needed more often.
Experience with Ythe machine and process being performed
should dictate the need. \

3.1.2.1 ove the top and rear side covers, exposing
the electrical panel. Remove the four hex head

9 sheet metal screws attaching the sheet metal fan

Q& bracket to the electrical panel. Remove the
foam sponge air filter; clean and replace. This

0() filter can be cleaned with a mild detergent and .

water, but must be completely dry before being
replaced.

3.1.2.2 During the first month of operation, the
transport belt may stretch rapidly from the heat
and from the spring loaded take wup roller.
Check the take up mechanism at the entrance end
of the furnace, making sure that at least .25
inch of additional movement remains, If less
than .25 inch remains, shorten the transport
belt by removing a small length of belt adjacent
to the splice wire, and resplicing.

3.1.2.4 Lubricate the drive chain, after the first 30

days of operation, with a non-dripping chain
lube, and every 30 days thereafter.
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3.1.3 Other Scheduled Maintenace

3.1.3.1 Check the exhaust stacks, after the first 60
days of operation, for possible buildup of
materials generated from the firing process.
The stacks should be cleaned, as necessary, with
a brush and solvent to remove the buildup. A
periodic inspection of the stacks is. essential
to establish a sensible maintenance cycle, since
some processes will require frequent cleaning,
and others require none at all.

3.1.3.2 Inspect the forced air cooling fan, every 60
days, for freedom of movement and proper
operation.

()o
3.1.3.3 After the first 90 days of opsration, the drip
trays, located under the pn s exhaust stacks,

should be removed and ed. The trays are
accessible from the e e and exit ends of
the furnace. To e and clean the trays,

proceed as follows. C)O

3.1.3.3.1 Removg\ the top cover from the

f .
3.1.3.3.2 ve the +tray and baffles that are
Oheld in place (both ends) with #10-32
screws".
3.103.3.3 Clean \the trays with a suitable
) solvent.
¢)

O°)’3.1.3.3.4 Inspect the furnace insulation above
\§ the drip trays and gently scrape or
QQ knock loose any materials that have

0() collected there,
ﬂ(\ 3.1.3.3.5 Depending on the firing process, if
<<0 very  little buildup is found,

cleaning may not be necessary more
than once a year.
3.2 Trouble Shooting
3.2.1 Temperature Controls

3.2.1.1 The temperature is unstable. The temperature
goes up and down by several degrees.
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3.2.1.2

3.2.1.3

3.2.1.4

3.2.1.5

Improper _ proportional band setting: To
stabilize the heaters, increase the proportional
band setting. This will cause the elements to
take a longer time to reach temperature, but
will stop the oscillation. Refer to the
Temperature Control manual, section 4.0.

The controller does not stabilize.

Defective controller: Check by interchanging
with a known, good controller.

The temperature is off scale at the high end,
but the elements are cold.

Open__thermocouple: An open theimocouple will
shut off the heat and inditate very high

temperature. N3

The temperature indicat@m is below set point.
The heat is on full. ,&(\

Shorted thermocoup@: A shorted thermocouple
will turn the MAeat on full, but indicate very
low temperature()

The heat @ in a run away condition and cannot
be cont@ed with the temperature controller.

Failed SCR: The ‘s{cg hes failed and shorted out.

3.2.2 Conveyor @em

3.2. 253 The conveyor belt does not move. It hag little

3.2.2.2

or no tension. The motor digital display is
operational.,

Belt is too long: The tensioning springs are
not working because of belt stretch. Remove the
splice wire and shorten the belt an appropriate
amount adjacent to one of the free ends.
Reassemble, making sure that the tensioner
mechanism has at least 1/4" of travel.

The conveyor belt does not move. The motor
digital display is dark.

Fuses: Check 6A, ACG, and if ok, check F2 on

the motor control Tboard, mounted in the
electrical panel.
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3.2.2.3

3.2.2.4

The conveyor belt runs only at full speed. The
digital display is at zero or very erratic.

Optical coupler adjustment: The optical
coupler, mounted on the motor, must be kept
clean and be positioned properly. The timing
wheel must be adjusted so that the edge of the
wheel and the faces of the wheel have all the
same spacing, with respect to the optical
coupler.

The COnve&or belt runs at full speed. The
digital display is at 2zero or erratic. The
optical coupler position is ok.

Replace motor or optical co 2" If after it
has been determined that the ical coupler is
clean and adjusted, as in\3,2.2.3, replace the
motor assembly, optical{)-'coupler, or motor

control.
N
QO
N
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