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User Guide: Contact Blister Testing User Guide

1. Purpose: 
The purpose of this procedure is to describe the process used to blister test Nickel-plated contacts.

2. Responsibilities: 

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

3. General Practice: 

Contacts used in HCD are machined out of 430 Stainless Steel, Alloy52, or Kovar and then are Sulfamate Nickel plated per SER AMS-QQ-N-290 CLASS 2, GRADE G to have a plating thickness of .002”-.004” before they are built into connectors. Per drawing requirements, the nickel plating must withstand a temperature of 1050oC in Argon or Hydrogen/Nitrogen atmosphere for 30 minutes without blistering, peeling or flaking. Blistering, peeling and/or flaking are signs of poor plating adhesion and may cause soldering/wire connection issues. Test each new lot of pins by first running a sample size (determined by QA09 Sampling Plan) through the belt oven and then visual inspecting for blisters. This is a destructive test. 

4. Safety Precautions:

4.1. Only trained technicians, production supervisor, and engineers may operate the furnace. See HC1003 for full oven instructions.
4.2. This piece of equipment typically operates at temperatures over 750°C and products exiting the furnace may be hot.  If needed, use appropriate heat-resistant gloves to remove anything off the belt exiting the furnace.  
4.3. Use caution when connecting and changing all gas connections.  Improper gas hook-ups can cause potentially explosive conditions, especially with Hydrogen and Air (containing oxygen) mixtures.

5. Equipment: 

5.1. BTU International Continuous Belt furnace

5.2. Various graphite burning fixtures
6. Procedure:

6.1.  Open the Nickel Plating Log

6.1.1. The plating log is located on the network: R:\Production\Hermetic_Connectors\Pin Plating\Nickel Plate Log.xlsx
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6.1.2. While in the plating log, filter the ‘PCB PT NO.’ to the part number for the new lot of contacts. 
Note:  Each new lot of pins must have receiver paperwork and a PCB barcode on the bag/box. If not, parts are to be sent back to inventory. 
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6.2. Check to see if Contact Lot needs to be Tested
6.2.1. Open the paperwork that corresponds to the incoming contact lot and compare the following information to previously plated lots: PCB part number, PCB lot number (receiving number), qty, supplier, supplier job number, plater, plater lot and qty plated. For contacts that come from outside suppliers, this information can be found in the receiving paperwork that is located in the folder corresponding to the part number within the Quality, Records - Receiving Inspection folder on the network: R:\Quality\Records - Receiving Inspection
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6.2.2. An example of the receiving paperwork is below.
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6.2.3. For parts that come from the machine shop, information can be found on paperwork attached to the parts or in the current year’s folder in the machine-shop, machdoc folder on the network: R:\Production\machine-shop\machdoc\Scan Docs by Year
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6.2.4. An example of the machine shop paperwork is below.
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6.2.5. If the plating lot number matches a previous lot that has been tested and accepted:

6.2.5.1. Add together all received quantities from that plating lot. If the quantity received is more than the quantity plated, test the pins. Go to section 6.3 Testing the Contacts.
6.2.6. If the amount received is less than the quantity plated:

6.2.6.1. Send an email to the production coordinator and supervisor to indicate the parts do not need to be tested. The subject of the email should read “Nickel Plating: [PART #]. The body of the email should read: 

The following pins have been checked against the nickel plating log and do not need to be tested:
	PCB PT NO.
	PCB LOT # (RCVR)
	QTY. RCVD
	SUPPLIER
	PLATING LOT #
	QTY PLATED
	DATE PINS RCVD
	DATE PLATING LOT WAS BLISTER TESTED

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


6.2.6.2. The production coordinator or supervisor will then enter “RCVD [Date the pins were received], QUALIFIED [Date lot was previously tested]” in the ‘BLISTER TEST RESULTS’ column of the nickel-plating log along with all other necessary part  and lot information. 
6.2.6.3. Skip to 6.5 Moving Contacts from Hold Area to Inventory.
6.2.7. If the plating lot number does not match a previous lot, if the supplier is the PCB Machining Center, or if the plating lot information is not available: test the pins. Continue to 6.3 Testing the Contacts.
6.3.  Testing the Contacts
6.3.1. Depending on the quantity of contacts received, determine how many pins to test based on Table 1: Sample plan located in the APPENDIX. 
NOTE: Blister testing is a destructive test and pins run through the furnace shall not be used in production parts.
6.3.2. Place the contacts to be tested, standing up, into a burning fixture. Make sure that contacts fit well into the holes of the fixture. If they are too loose or do not sit down far enough, the entrance curtains to the furnace may knock them out of the fixture. Table 2 in the Appendix shows recommended firing fixtures to use for blister testing. 
6.3.3. Set the oven profile to “STAINLESS Warmup” and run the recipe per HC1003. If the belt furnace is already running STAINLESS with a Hydrogen/Nitrogen atmosphere, the parts can be blister tested with the profile as is rather than changing to STAINLESS warmup with Nitrogen atmosphere. 
NOTE: Contacts can be blister tested with a Hydrogen/Nitrogen atmosphere or Argon atmosphere as well, but it is not necessary. To save gas parts should be tested on a Nitrogen only atmosphere. There is currently no profile to blister test contacts using an Argon atmosphere.
6.3.4. When the temperature for all heated zones is within 5 degrees of the set point, load the plate(s) onto the belt leaving a 6-inch +/- 2-inch gap between trays if there are multiple plates.
NOTE: Warmup programs will never switch to “Ready” so it is important to check the actual temperature for each zone is within 5o in comparison to the set temperature.
6.3.5. Once trays have moved through and exit the furnace, remove the trays from the belt and inspect the pins for blisters. 
6.4.  Inspecting the Contacts for Blisters

6.4.1. Using a microscope inspect the top, bottom and side surfaces of the contacts for blisters. Below are some pictures of what blisters may look like. 
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6.4.2. If none of the pins show signs of blistering:

6.4.2.1. Send an email to the production coordinator and supervisor to indicate the parts have tested good. The subject of the email should read “Nickel Plating: [PART #]. The body of the email should read: 

The following pins have been blister tested and did not blister:

	PCB PT NO.
	PCB LOT # (RCVR)
	QTY. RCVD
	SUPPLIER
	DATE PINS RCVD
	DATE PLATING LOT WAS BLISTER TESTED

	
	
	
	
	
	

	
	
	
	
	
	


6.4.2.2. The production coordinator or supervisor will then enter “Tested Good [Date the pins were received]” in the ‘BLISTER TEST RESULTS’ column of the nickel-plating log along with all other necessary part and lot information.

6.4.2.3. Place the tested pins in a pink bag and staple the bag to the incoming paperwork. Give to the production coordinator to file. Continue to Step 5.

NOTE: Blister testing is a destructive test and once pins have been run through the furnace they cannot be used for or assembled into production parts.
6.4.3. If any of the pins show signs of blistering:

6.4.3.1. Separate pins with blisters and set all pins (including new lot and fired pins with and without blisters) along with paperwork on non-conforming shelf for engineering review/disposition. 
NOTE: Keep the tested contacts separate from the rest of the new lot because blister testing is a destructive test and once pins have been run through the furnace they cannot be used for or assembled into production parts.
6.5.  Moving Contacts from Hold Area to Inventory

6.5.1. Cross out the QTY number on the bag of contacts to reflect that pins have been removed before being moved to inventory. If a blister test was not needed, leave the qty on the bag as is. 
6.5.2. Send an e-mail to the Inventory department (InventoryControlGroup@pcb.com) to let them know that the pins can be released from “HC Hold Area.” ‘cc the HCD production coordinator and HCD supervisor. Make sure to include the PCB Part Number, PCB Lot/Receiver Number, QTY Received, QTY to Stock Move and Scrap QTY (DST). The subject of the e-mail should read “HCD Hold Transferring Area.” An example of this e-mail is below. 
NOTE: One e-mail may be used to move multiple pin lots that have been tested.
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6.5.3. Physically move the lot of pins to the appropriately labelled bin on the inventory shelf. 
6.6.  Running HC-REC-HOLDAREA Report

The production supervisor or coordinator can run the “Item By Location Report” at any time to pull a list from Syteline of contacts that should be on the HC-REC-HOLDAREA shelf and check it against parts physically on the shelf. Below are the steps to run the report.

6.6.1. Open Syteline

6.6.2. Open the “Item By Location Report” Form under “Master Explorer,” “All Forms.”
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6.6.3. Type “HC-REC-HOLDAREA” into the Starting and Ending Location on the form and click preview.
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6.6.4. Report will show all contacts that the system currently shows in the HC-REC-HOLDAREA.
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7. APPENDIX:

Table 1: Sample plan

	LOT SIZE
	SAMPLE SIZE
	Accept
	Reject

	1  to  8
	2
	0
	1

	9  to  15
	2
	0
	1

	16  to  25
	3
	0
	1

	26  to  50
	5
	0
	1

	51  to  90
	5
	0
	1

	91  to  150
	8
	0
	1

	151  to  280
	13
	0
	1

	281  to  500
	20
	0
	1

	501  to  1200
	32
	0
	1

	1201 to 3200
	50
	0
	1

	3201  to  10000
	80
	0
	1

	10001  to  35000
	125
	0
	1

	35001  to  150000
	200
	0
	1

	150001  to  500000
	315
	0
	1

	500001 and over
	500
	0
	1


 (REFERENCE: QA09 Sampling Plan and QA1007 Sampling Plan User’s Guide)

Table 2: Recommended Firing Fixtures

	Contact Part No.
	Recommended Firing Fixture

	7690-01
	68413-01 or 68412-01

	7888-01
	7890-01

	7888-03
	24682-01 or 63629-01

	7888-05
	53420-01

	8894-01
	18699-01

	9375-01, -02, -03
	9377-01

	12378-01
	12264-01

	12777-01
	13019-01/63708-01

	12785-01
	68412-01

	28418-01
	69838-01

	28467-01
	12264-01

	31018-01
	35125-01

	33824-01
	68412-01

	35998-01
	35997-01

	39037-01
	39035-01

	46641-01
	7822-01

	46641-02
	50785-01 or 53882-01

	46641-05
	7827-01

	46641-07
	7827-01

	46641-09
	7822-01

	48337-01
	40843-01 or 45927-01

	52195-01
	12264-01

	54459-01
	59282-01

	54706-01
	60294-01

	55338-01
	68522-01

	55338-03
	68522-01

	58300-01
	7822-01

	59486-01
	59487-01 or 70880-01

	61485-01
	61486-01

	61813-01
	12776-01 or 7890-01

	69970-01
	63708-01/71000-01

	250-3194-01
	53421-01

	250-3194-02
	53421-01

	250-3317-01
	8872-01

	62340-01
	68440-01
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