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User Guide:  Profiling the SierraTherm Belt Furnacefillin "Enter Title of Procedure"

Purpose: 

The purpose of this procedure is to describe the process used to run temperature / time profiles of the SierraTherm belt furnace, and to make recipe adjustments as necessary based on those profiles.

fillin "Enter brief statement of purpose for procedure:"
Responsibilities: 

Crystal Department engineering / management is responsible for maintaining this procedure.  Authorized Crystal Department technicians are responsible for carrying out this procedure.


fillin "Enter who is responsible for maintaining and carrying out this procedure:"
Associated Documents: ISO 9001, QAM, QSM, AS9100, CR014

fillin "Enter any documents specifically associated with this procedure.  Always include ISO 9001, QSM, and QAM but not PCB forms or procs.
Procedure: 

1.0
General Description and Practice

The SierraTherm belt furnace is used to fire thick film metallization onto ceramic crystals.  The furnace consists of six “zones”, whose temperatures are set to provide the appropriate heating and cooling “profile” required to fire the thick film paste.  Generally, paste suppliers provide firing information for a thick film paste in the form of a peak temperature and soak time, such as “600ºC / 10 minutes”.  The furnace zone temperatures and belt speed need to be set to provide that temperature / time condition.  The proper settings are determined by running a traveling thermocouple through the furnace and recording the temperature versus time, a process called “profiling”.  The group of settings that yields the appropriate profile is called a “recipe”.

Only authorized technicians are permitted to perform furnace profiling.  The SierraTherm software is password protected to prevent unauthorized changes to the furnace settings.

2.0
Safety Precautions

The belt furnace typically operates at peak temperatures between 600ºC and 900ºC.  When removing items from the belt after firing, use tongs appropriate for safe handling.  Under no circumstances should an operator reach into the furnace while it is operating.

3.0
Equipment

SierraTherm Belt Furnace

Type N profiling thermocouple (TC), with connectors

Wire for attaching TC to belt

Appropriate dummy substrates

Various pliers

4.0
Profiling the Furnace

4.1
If necessary, download the desired recipe and allow the furnace to stabilize for a minimum of 2 hours.

4.2
Plug the profiling thermocouple into the connector on the furnace.

4.3
Select the “Profile” option from the FMS screen.

4.4
Using pieces of wire, securely attach the TC to the belt.  Do not allow the wire to contact the exposed metal thermocouple, and slide a blank alumina substrate under the tip of the thermocouple to prevent it from contacting the belt.

4.5
Place three blank substrates on the belt ahead of the TC, about an inch apart from one another.  Do the same behind the TC.

4.6
Use additional wire to secure the TC to the belt after the second set of substrates.

4.7
When the tip of the TC enters the furnace, select the Start button on the FMS profiling screen.

4.8
Allow the TC to travel through the furnace.  Occasionally check to make sure the TC is feeding through the furnace properly.

4.9
As the TC tip exits the furnace, select the Stop button on the FMS profiling screen to end the profile.

4.10
As the TC continues to exit the furnace, use the pliers to remove the wires securing the TC to the belt.


Note:  It is very important to turn off the element power prior to the next operation in order to prevent the risk of electrical shock.

4.11
Once the TC is no longer attached to the belt, shut off the element power and use pliers to pull the TC back through the furnace from the entry end.  Do not touch the TC with bare hands as serious burns could result.  Allow the TC to cool for several minutes before attempting to handle it.

4.12
After the TC is removed from the furnace, turn on the element power.

4.13
Review the profile data on the computer screen, and compare it to the desired profile.  An acceptable profile must show that the TC reached the desired temperature (+/- 10ºC) continuously for the required time (+/- 1 minute).  For example, if the recipe calls for 850ºC / 10 minutes, the peak temperature must be 840-860ºC, and must stay within that range for 9-11 minutes.  If the profile is acceptable, no adjustments to the recipe are necessary.

4.14
If the profile is not acceptable, make adjustments to the recipe as necessary, and download the new recipe.  Allow the furnace to stabilize for a minimum of 2 hours prior to running a new profile to confirm the new recipe.  Repeat steps 4.1 through 4.14 until the correct profile is obtained.

4.15
Save the acceptable profile in the Profiles folder.  Give the profile a name that indicates the type of profile (for example, temp / time) run.

5.0
Recipe File Management

5.1
The currently used recipes are labeled with a name that starts “Active”.  Other folders are displayed that store old or obsolete recipes that are to be used as references only.

5.2
After a successful profile run, store the new recipe as the active recipe.  Copy the previous recipe to the appropriate old recipe folder.

5.3
Only “active” recipes are to be used to control the furnace.
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