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User Guide:  Helium Leak Test and Machine Operation


1. Purpose:

To detail the operation of the Veeco Helium Leak Detector (HLD) and steps to hermetically test connectors and sensors. 
The Veeco MS50 Leak detector tests parts for hermeticity (impermiability of gas) by first testing for large air leaks through any cracks in a part, and then by detecting any Helium atoms leaking through a part. Helium Leak testing can detect leaks down to 10-9scc/second.  It is a more critical test than the Bubble Leak test.  It can be used to detect much smaller leaks.

Whenever there is a disagreement between a router note and this procedure the router shall be followed. 

2. Responsibilities:

2.1. The HCD Engineer is responsible for maintaining this procedure.

2.2. The Production Supervisor and Bench Technicians are responsible for this procedure being carried out effectively. 

3. Affected Department / Product Group / Support Group:

3.1. HCD

3.2. All other PCB sensor divisions.

4. Unusual Conditions:

4.1. Be aware that a false rejection could be caused by:

4.1.1. The sample part has an external porous component made from plastic or rubber for example.

4.1.2. It has just come from helium bomb test and may not have been blown off with the air gun adequately OR has porous parts that retain Helium gas. 

4.2. False reject can occur on a connector if:

4.2.1. There is debris under the test part and/or the part is not covering the diaphragm hole well, which produces a bad vacuum seal. [remove part, clean under it, and apply a thin layer of  high vacuum grease; then retest].
Note: If you continue to have difficulty getting parts to pass you might need to use a different leak fixture.

4.2.2. If there has been a lot of helium introduced into the leak detector from units that had been helium bombed and tested, this can contaminate the vacuum oil.  Plug both test ports and pump down to clean out the system. 

4.3. Filament replacement

4.3.1. If the filament is replaced by PCB personnel, there is a minimum wait time of one hour for the filament to heat up before calibrating the equipment.

5. Cold Start-Up of machine
5.1. (if machine is in sleep mode go to Sleep Mode steps below)

5.2. If machine is completely turned off, turn on the power to the leak detector by pressing the on/off switch located on the front lower panel.

5.3. Wait for the leak detector to read “READY TO TEST”.  This message will be seen on the upper left corner of the monitor screen. If this does not appear contact the supervisor.

5.4. Turn on the helium gas using the valve on top of the cylinder.
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Figure 1: Helium valve at left.
5.5. The flow control should be set below 0.1 which is more than adequate for all testing, so do not adjust this above that.  You may test for helium flow by immersing the tip in the small container of alcohol located on the leak detector.  You will see bubbles if there is helium flowing from the needle tip. The flow level should be set low enough that you can count the bubbles.

5.6. Go to Calibration steps below.

6. Turning On machine if in Sleep Mode
6.1. Press the Start button.

6.2. Press 1 on the softkey keypad.
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Figure 2: Softkey Keypad.
6.3. Wait for “Ready to Test” to appear on the screen

6.4. Go to Calibration steps below (Section 7).
6.5. After you have completed calibration and vented the system you may remove either or both of the plugs from the test ports. 

[image: image3.jpg]



Figure 3: Plug shown in test port
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Figure 4: Rubber diaphragm shown in Test Port
6.6. Insert an appropriate rubber grommet (diaphragm) test port.

7. Calibration of Machine
7.1. Daily before production, and after any maintenance on the machine, the calibration must be checked.
7.2. Make sure plug is securely inserted into both test ports

7.3. Slide black door panel open, see Figure 5.
7.4. Press CAL CHECK button. Cal cycle will begin. Screen will change to  “Leak Rate Should Read”.
7.5. If the measured leak rate is off from the “should read” leak rate, press the blue button soft key #1 to calibrate.  This will automatically adjust the actual readings based on the difference from the known standard.

7.6. Record result of calibration on HC004 with the date and an initial or stamp in the appropriate box. 
7.7. If calibration passes, press softkey 3 to end cal check.
7.8. If the calibration fails, do not continue with production, see your supervisor or engineer for correction.
7.9. Actions taken to correct the calibration and the date the actions were taken must be recorded on HC004. 

7.10. After any machine changes, calibration must be re-run.
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Figure 5: Black door panel opened to run cal check. Cal check button circled.
8. Applying Vacuum Grease

8.1. The rubber seal on the test port requires a very thin film of vacuum grease in order to create a good seal to the part.  The application of grease applies to the gasket plug seal as well as,  and to all test fixtures.  The parts won’t seal properly to a dry o-ring, rubber stopper or soft rubber plug. To prevent air leakage through rough areas of the rubber or part surface, a thin film of vacuum grease is applied on the rubber gasket. Vacuum grease is applied using your fingertip. If your finger can’t move across the seal surface freely, there is not enough applied.  If you can see the grease,  it is too much.  Clean remaining grease off your hands so that it does not contaminate the parts or anything other than the test seal.  After completing leak testing, a small amount of the grease adheres to the tested part. Over time, this reduces the amout of grease on the test fixture and more grease will need to be applied. If the parts do not pump down or show unacceptable leakage, it is usually evidence that more vacuum grease is needed. Re-apply a thin coating of grease and retest the part. If multiple parts fail the leak test it may be evidence that the gasket has been contaminated (with lint, dust, dirt, etc.) Clean off the gasket with a kimwipe and re-apply a thin coating of grease.  When wiping off the gasket,  do not wipe grease across the test port small hole because grease will get inside the hole.
8.2. Excess grease can contaminate the parts, the system and plug up the tiny hole in the seal, as well as contaminate the inside of the tester, so use only enough to create the thin layer for sealing.   Evidence that the system is contaminated is that the system will not return to it’s low reading of x10 to the -9 or -10 when the solid metal plug is inserted and the system is pumped down.  If it does get contaminated,  you may need to wait several minutes until it returns to it’s low reading or ask engineering for assistance. 
9. Connector and Connector Subassembly Leak Testing 

The HLT in the HCD area is a dual port tester.  The purpose of the dual port is to increase throughput when testing large quantities.  If two of the same test fixtures are available, both can be set up simultaneously on each test port.  The operator can test a part on one port while loading another part on the other port.  The HLT will only draw a vacuum (and test) one port at a time.  It is important to make sure the port which is being vented is sealed properly, either with a part, fixture, or test plug.  When switching between ports the HLT should be vented (pushing and holding the red vent button) before testing another port.  When only using one test port, make sure the other test port remains plugged and that the black button cover is placed over the START button for the port not being used (Figure 6). The start button to the left of the the red vent button corresponds to the left port and the start button to the right corresponds to the right port.                     
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Figure 6: Button cover over START button for left port.
9.1. Determine from the job router and/or drawing, the sampling and He leak test rate requirements for the connector and when in the process testing occurs. Most AQL sample testing follows the 0.065 single NORMAL plan seen in the APPENDIX.  If the sampling rate is not mentioned use this single NORMAL plan.

9.1.1. Titanium connectors are sampled according to lot size as per the table in the APPENDIX prior to machining, and tested 100% during Final Inspection/Testing. 

9.1.2. Stainless Steel connectors are sampled per the Plan for Final Inspection testing.  If any part within a sample amount is rejected then ALL parts are leak tested.

9.1.3. Inconel connectors are 100% leak tested.  
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Figure 7: System is pumped down

9.2. From either the Syteline Traveler or drawing, determine the allowable air leakage for the part and make sure the machine is set up to test to that rate. This is usually expressed as “not to exceed 2 X 10-8cc/sec of He”, but can be written as < 2E-8 or 2x10^-8.  The machine is set to pass parts that  leak less than this rating meaning a higher negative number in the green box… -8, -9, -10, when set on recipe 1.  If the leak rate specification for the part is different than this, you will need to change the recipe, see section 14 Changing Test Recipes:.

9.3. If the leak detector is pumped down, release the vacuum in the machine by pushing and holding the red vent button until you hear it click.  If not, proceed to the next step.
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Figure 8: System is vented, ready to test

9.4. Replace the solid metal plugs in either of the test ports with a test fixture best suited for the part to be tested. The larger the hole size in the fixture, while still being able to create a seal, the better the fixture.  Make sure the sealing surface is outside of the glass or weld areas to be tested.

9.5. Place the test part over the hole as evenly/symmetrically as possible.

9.6. Press either the left or right start button, depending on which test port is being used.  When the HLT is testing the helium leak rate, either a L (left) or R (right) will appear on the screen noting which test port is being pumped down.  
9.7. The leak detector will cycle into a test mode. In the upper left hand corner of the monitor screen the following will appear: “Roughing Test Port” then “Leak Testing”. When “Leak Testing” appears  the machine is pulling a vacuum under the part and checking for gross leaks.

9.8. When the number in the green box on the screen is at –8 or lower (-9) and the word ACCEPTED (in green box) appears below the purple box at the left of the screen, the part has passed for gross leaks. 
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Figure 9: Screen shows a passing part.
9.9. Spray Helium onto the top of the part right at the pins and glass using the brass puffer for several seconds. Aim the needle right at the glass of the connector. (see picture below). Be careful not to hit the part with the needle tip which will break the vacuum seal, and cause the machine to go into Error Mode.  If the vacuum seal breaks during testing and the detector doesn’t automatically go into an error mode, hold the red vent button to vent machine, then reseat the part before continuing testing.
NOTE: Not a lot of helium is needed to leak test the connectors. When spraying the parts with helium, the flowmeter should read .1 ± .02 liters per minute (LPM) (or .2 ± .04 standard cubic feet per hour (SCFH)) as seen in Figure 11. 
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Figure 10: Aim Helium from needle tip right at pins/glass.
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Figure 11: Flowmeter reading .1 LPM (left) and .2 SCFH (right)
9.10. Watch for any status change on the part while spraying it with helium. On an acceptable part the ACCEPTED word will remain on screen, on suspect parts that word will change to REJECT . If the leak rate goes up while spraying the helium, continue to spray until the part either stabilizes or fails. 
9.11. When done testing a part push the red vent button and hold it down until you hear it click. DO NOT try to remove the test part UNTIL you hear the vent valve click. Doing so will allow too much air to enter the machine which could potentially burn out the detection filaments.  If this happens, immediately push and hold the vent button.  Remove your fixturing.  Replace it with the test plug and make sure each test port is plugged.  Push start and assure the system cleans out before proceeding.  When the system is clean it should read in the 10-9 to10-10 range.  Contact HCD personnel for help if needed.
9.12. Remove the tested part from the machine. 
9.13. Acceptable parts are moved and placed into the “Accept” cup. Reject parts are placed into the “Reject” cup.
9.14. Repeat above steps for all parts in job. 
9.15. If more then 4 leakers are found in the first 20 pieces, or an abnormally high number of leakers are found, see production coordinator or supervisor for disposition. 

9.16. Unacceptable material will be rejected and processed in accordance with established procedures. If there are more than 3 leakers in a job hold all the failures for engineering review/ rework instructions. A TA081 will need to be filled out if engineering is not immediately available and parts need to be stored on non-conforming shelf.  
9.17. Some products will require recording the leak rate on the router.  If required, record the number when the unit has stabilized while spraying with helium.
9.18. After all testing is complete, visually inspect the accepted parts by eye. If vacuum grease is visible on the surface of the parts (see Figure 12 for an example) degrease the parts per HC1001 before returning them to the job.
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Figure 12: Excessive vacuum grease on  62898-01 connector.
10. Special Cases:
10.1. When testing a weld in an unsealed unit, use a small plug for the housing opening.
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Figure 13: Welded sub-assembly with openings plugged to test for leaks.
11. Machine overnight settings:
Done at end of each day during the week.
11.1. Make sure both plugs are in the test ports.

11.2. Press Vent button and hold it until it clicks.  The machine will go into standby mode.

12. Putting Machine into Sleep Mode:  

Done over weekend or holiday.
12.1. Make sure both plugs are in the Test port.

12.2. Press Vent button and hold until it clicks.

12.3. Slide open black cover of User keypad Panel.

12.4. Press the Sleep button in the MODES button group (bottom middle of panel).

13. Shut Down:  

Done for long work shutdowns.
13.1. Make sure that the HLT is in Test Mode with both plugs in place in the test ports.

13.2. Turn off Main power switch (red toggle) located under the front panel.

14. Changing Test Recipes:

14.1. The Test recipe that the machine is set for will be shown below the leak rate on the LEAK TESTING screen.  See the test recipe screen below and the leak test screen section below that shows the test recipe the machine is currently set at.   The recipe chart TA142 will be posted on the wall behind the leak detector and is attached to this document.

14.2. When the Leak Testing Screen is displayed, press  the “softkey” labeled  5 “SETTINGS/HELP”  open up the SETTINGS/HELP menu.

14.3. The Test recipe number row should be highlighted in gray at the top of the SETTINGS/HELP MENU If it is not, use “SELECT UP” soft key 3 or “SELECT DOWN” soft key 4 to move the gray highlighted row to the top to Test Recipe # row. 
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Figure 14: Test Recipe Screen
14.4. Press “CHANGE” soft key 2 to allow changing of the recipe.

14.5. Press “SELECT UP” soft key 3 or “SELECT DOWN” soft key to raise or lower the recipe number to the desired recipe. 

14.6. Press “EXIT”  soft key 5 to save to the new test recipe. 

14.7. The Leak Testing screen should appear. 

14.8. Check the recipe number on the Leak Testing screen below the Leak Rate, to make sure the recipe has been changed to the new desired recipe/leak rate specification required by the product you are testing. 
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Figure 15: Check Leak Test screen bottom for changed recipe.

15. APPENDIX:

15.1. Table 1: AQL Sample Size Chart: (REFERENCE: QA1007)

	
	0.065  Single Normal

	LOT SIZE
	SAMPLE SIZE         Accept at     Reject at

	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

	(Application)
	MAJOR Features


Sample size chart
15.2. TA142 table shows what the measured leak rate reject setpoint is for each test recipe.  It will be posted at the leak detector station.  The individual parameter settings for each test recipe are shown in the table below.  Individual parameters should only be changed by or under the supervision of an engineer. Changes will need to be submitted (to the responsible C&S Mfg. engineer) for document revision. 
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