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User Guide:  High Temperature Connector Assembly and Firing 

Purpose: 

The purpose of this procedure is to describe the process used to assemble and fire high temperature connectors.


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

HCD Department engineering / management is responsible for maintaining this procedure.  HCD 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

fillin "Enter any documents specifically associated with this procedure.  Always include ISO 9001, QSM, and QAM but not PCB forms or procs.
1.0
General Practice

High temperature connectors are assemblies produced using stainless steel, Haynes 242 or Inconel metal parts and glass preforms.  The components are assembled using special fixtures and fired in a high temperature furnace to fuse the glass to the metal in order to produce a hermetic seal.  Because of the type of glass and metal used, these connectors provide a high insulation resistance hermetic seal to temperatures up to and over 900ºF.

These connectors rely on a chemical bond in addition to compressive forces between the glass and metal components to provide the hermetic seal.  This procedure describes the process used to seal the glass to the metal parts.

2.0
Safety Precautions

SENTRY OVEN:

This procedure requires the use of a high temperature furnace, operating at temperatures up to 1250ºC.  During this procedure, the operator is required to load the assemblies into the preheated furnace.  Extreme caution must be used during this process.  Only trained operators are allowed to perform this operation, and appropriate Personal Protection Equipment (PPE) must be worn. High temperature (Kevlar) gloves are required whenever inserting or removing parts from the oven. Whenever opening the oven when it is above 900°C, the shaded visor must be worn to protect your eyes and skin.  The provided tools must be used when loading and unloading the furnace.  
Lenium ES: 

Ingestion of Lenium may be harmful, and prolonged exposure will cause skin irritation. Refer to the Lenium-ES SDS for more information. 

PPE: Use safety goggles during operation

Methanol:
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Methanol is flammable and should be stored in the proper safety cabinet for flammable liquids when not in use. Keep away from heat, hot surfaces and sparks. Do not breathe in vapors and always wear PPE when handling Methanol. Make sure disposal can and/or metal funnel are grounded when disposing of chemical. Refer to the SDS for more information.

PPE: Safety goggles and/or face shield, nitrile gloves
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Figure 1: High Temp Firing Equipment
3.0
Equipment and Materials

Sentry Furnace

Stereo-Microscope with fiber optic wand light, U.S.Micro USZ-6B or equivalent

Tweezers


Finger cots or powder free gloves


Assembly tooling per drawing


Glass Preforms per BOM


Metal Parts per BOM


Air bulb blow-off tool


Furnace loading tool (“pitchfork”)


High temperature Firing Trays 


Various beakers and crystallizing dishes


Hand held infrared thermometer Omega OS-DT8855W or equivalent

Ultrasonic Cleaner


Timer


High Temp Drying Oven (CA3157)

4.0
Chemicals


Lenium ES


Methanol

5.0
Assembly

5.1
Gather the tooling and fixtures as defined on the router and/or BOM.

5.2
Do not handle the parts with bare hands.  Always use clean: finger cots; powder free gloves; or tweezers to handle the parts.

5.3
You may use the air bulb to blow any loose carbon or oxide dust out of the bottom fixtures.  Refer to the appropriate HC003-xxxxx visual aid, where xxxxx is the connector item number, and the applicable assembly and tooling drawings for specifics for loading the tooling with parts.

5.4
Insert the sockets/pins, shells/inner and/or outer housings, glass performs and retaining rings, (if required), into the tooling per the HC003-xxxxx visual aid and assembly drawing.

5.5
When starting a job, only build a 5 piece test fire to verify firing time.  The exception is when you are continuing to build another job with the same product on the same day.  After the test fire is approved, you may build ahead with just the metal parts and retaining rings (if required).  Only assemble enough glass preforms for the current fire to prevent glass contamination. Make sure all parts are seated all the way down into position.
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Figure 2: (Left) Example of outer glass that was not seated all the way down before firing. The inner and outer glass should be at a uniform level. (Right) Example of proper glass placement.
5.6 The air bulb may be used to blow any loose dust off of the glass surface.  Carefully place the top caps (if required) onto the assemblies.  Make sure they are seated down into position as shown in the HC003-xxxxx visual aid.
5.7 If required, place the top covers over the fixtures and make sure they seat against the bottom covers or metal parts.

6.0
Firing

6.1
Preheat the Sentry furnace as specified on the router.  Allow the furnace to stabilize at temperature for 1 hour minimum.

6.2
Load the tooling assemblies onto Inconel firing trays. 


NOTE:  The following steps involve opening the door of a very hot furnace.  Use extreme caution and wear the required personal protective equipment.

6.3
Set a calibrated timer (see figure 3) for the appropriate time per the router. 
6.4
Put on required PPE (visor (if firing over 900oF), high temperature gloves).  Insert the “pitchfork” tool under the firing tray loaded with parts in 6.2.

6.4
Open the furnace door about 6 inches.  Using the pitchfork, load the firing tray into the furnace, carefully remove the pitchfork tool, and close the furnace door.
NOTE: Keep the tray as even and flat as possible so that the loaded parts do not tip over.
6.5
Set the pitchfork on the heat-resistant surface next to the Sentry furnace.  Be careful, the end of the pitchfork is very hot.  Remove the headgear, if worn, and gloves.

6.6
Start the timer.

6.7
When the timer times out, put on required PPE (visor (if firing over 900oF), high temperature gloves).  Pick up the pitchfork.

6.8
Open the furnace door about 6 inches.  Carefully insert the pitchfork under the firing tray in the furnace, and lift and remove the tray from the furnace.  Set the hot tray onto the cooling table, remove the pitchfork from the tray, and set aside.  

NOTE: Keep the tray as even and flat as possible so that the loaded parts do not tip over.

6.9
Close the furnace door.  Remove the headgear, if worn and gloves, and set aside.

6.10
Allow the firing tray and assemblies to cool for at least one hour or until the tray and parts/tooling reach 300C.  Do not attempt to handle or move the tray until fully cooled.  Even after the color changes from orange to black, the tray can be extremely hot and cause serious burns. The tooling temperature can be verified with the hand held infrared thermometer Omega OS-DT8855W or equivalent.
6.11
Once cool, remove the tooling assemblies from the firing trays.  
6.12
Remove the fired assemblies from the tooling, and set into a Petri dish.

6.13
Inspect the fired assemblies under the microscope.  The glass should be smooth, with a translucent appearance, and completely bonded to the shell / housing and pin / socket.  Some slight surface cracking in the glass meniscus around the pin or socket, is acceptable, as are small bubbles.  However, radial cracks extending from the ID to the OD of the glass are unacceptable, and excessive bubbling of the glass is also unacceptable.  If either of these conditions is present, or the glass does not appear to be fused completely, contact the engineer before firing more assemblies.  See HC1027 for inspection specifics.
6.14
Repeat steps 5.3 through 6.13 until all the assemblies on the job are fired.

6.15
Return all tooling to the appropriately labelled containers. 
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Figure 3: Example of calibrated timer

7.0
Refiring

7.1
If refiring is needed, and the connector has been handled with gloves and tweezers only, recleaning is not required.  If not, wash connector(s) with lenium or Methanol in a beaker in the ultrasonic cleaner for 5 minutes (see HC1018).  Drain the Lenium and dispose of in the waste lenium drum. Dry the connectors for 20 minutes or more in the High Temp Drying oven.

7.2
Reassemble connector(s) in tooling and refire at 835C for Ceraflux connectors and 1215C for Viox connectors for original time +/- one minute.  If parts are underfired, add one minute to the firing time.  If parts have cracks or crazing you can reduce the firing time by one minute or keep at the standard firing time.  Record on the router the number of parts refired and note the reason for future build information.
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