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User Guide:  TA1212 – Epoxy/Sealant Application 
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I. Purpose:

This procedure provides a general instruction for applying epoxies and sealants during the transducer assembly process.

II. Approved Equipment
A. Oiler
1. 100-9220-00 – Yellow - .009” tip size

2. 310-0360-00 – Black - .010” tip size

3. 100-9139-00 – Gold - .012” tip size
4. 270-0609-00 – Blue - .015” tip size
5. 270-0610-00 – Green - .020” tip size
6. 310-0361-00 – Red - .025” tip size
B. Syringe & tips
7. 100-9128-10 – 18ga. RTT .033 Green

8. 100-8945-80 – 18ga. GP .033 x 1.0 Green

9. 100-9136-20 – 20ga. GP .023 x .5 Pink

10. 100-7014-20 – 21ga. .020 x .5 Purple

11. 100-8946-20 – 20ga. GP .023 x 1.0 Pink

12. 100-7349-60 – 22ga. GP .016 x 1.0 Blue
13. 100-9136-30 – 20ga. RTT .023” Pink
14. 100-8869-50 – 14ga. GP .060” x 1.5 Olive
C. Potting Machine

15. Efd 1000DV – Pneumatic dispensing equipment
16. Efd 1500 XL – Pneumatic dispensing equipment

17. Efd performus 3 – Pneumatic dispensing equipment
18. I & J Fisnar Model JB1113 – Penumatic dispensing equipment
D. Robot positioning table
19. I & J Fisnar – (Model: I & J 500 LN)

20. Nordson-EFD-Multi axis dispensing robot
E. Puritan wooden applicator – (160-0817-00)
F. Foam applicators for spreading epoxy – (100-7079-20)

G. Hot Plate

H. Microscope

I. Oven

J. Application brush – (270-0457-00)
III. Standard Controls

A. Surface Preparation

21. Surfaces to which epoxy will be applied must be cleaned according to the cleaning procedure specified in the Router or Assembly Instruction.

22. NOTE: If the surfaces are not cleaned properly, the epoxy will bond to the contaminants, causing the surfaces to have poor bonding strength. Additionally, contamination may cause impedance problems and a poor electrical connection on bonds using conductive epoxy.
B. Proper Epoxy Coverage
23. A minimum coverage of 80% of the surface area is required when the components being bonded together make full surface contact. In cases where full surface contact is not achieved (e.g., where a post hole or cavity is present), then 100% coverage may be required.
C. Using an Oiler to apply Epoxy

24. The amount of epoxy to apply to a component can be regulated by use of an oiler. See Figure 1 below. Color handles represent different size oiler tips as listed in the Approved Equipment section above.
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Figure 1
25. NOTE: the size of the dot may fluctuate depending on the viscosity of the epoxy or sealant.

D. Mixing Epoxy

26. When mixing or stirring epoxy, stir from the bottom of the container up.

27. NOTE: Components tend to settle over time and need to be remixed for best results. Refer to User Guide TA1210 for more details on mixing epoxy.
E. Cure Times

28. Make sure that epoxy is cured properly.

29. NOTE: If not cured properly, the epoxy will have a weak bond causing a potential failure. If the cure time is not specified in the Assembly Procedure or Router, refer to TA074 or Oven Cure Card.

F. Excess Epoxy

30. Care must be taken to avoid an excessive amount of epoxy squeezing out the the sides, which may result in bridging or component contamination.
31. Excess epoxy must be removed because excess epoxy can create foreign object debris, which can affect the sensor’s performance. Excess epoxy may also cause a bad weld.

G. Epoxy Height

32. The height of the epoxy must be observed so that it does not interfere with the mating part and/or a subsequent operation.

H. Storing Epoxy at Bench

33. When epoxy is stored in an open tin or container, it must be covered when not in use to prevent contamination.

I. Inspection

34. Use a microscope at 10X magnification to look for air pockets, holes, proper amount of epoxy and proper curing.

35. Under 10X magnification, inspect surfaces that epoxy will be applied to for cleanliness and proper surface preparation.

a) Surfaces (including threads where epoxy is applied) should be free of contaminants. Surface should have a matte finish.

b) If the surface is too smooth, the epoxy may not adhere properly.
IV. Processes
A. Process A – Standard Epoxy Application

36. Guidelines: Use this process when securing a component (e.g., Q-Amps, resistors, capacitors, etc.) to a mating surface.
37. Procedure:

c) Ensure that surfaces have been properly cleaned to remove all contaminants.
d) Using the appropriate tool, apply the mixed epoxy to the surface.

e) If using an oiler, apply the epoxy from the oiler to the surface by rotating the oiler, allowing the epoxy to transfer from the oiler tip to the surface.
f) Apply enough epoxy dots to achieve the 80% minimum coverage requirement (or 100% if appropriate as described in the Proper Epoxy Coverage section above).

g) Place the component onto the epoxy dot(s).

h) Hold the component with tweezers on the edge of the component and gently press down, applying light pressure on the component.

i) Work the component into the epoxy by slightly moving it back and forth, creating a thin film of epoxy between the component and mounting surface.

j) NOTE: Avoid pressing on the top of the component when possible even if it has a rigid overcoat. This can damage the wire bonds.

k) Do not allow the epoxy to “bridge” across the sensor element.

B. Process B – Conductive Epoxy Application

38. Guidelines: This epoxy is used for an electrical connection. It is similar to soldering components (e.g., grounds, capacitors, etc.) together but the bond is created with epoxy.
39. Procedure:

l) Apply the appropriate amount of epoxy based on the size of the components and application to achieve full epoxy coverage on the components without excess epoxy squeezing out the sides. Assembly Instructions will specify special cases.
m) Set the mating component on top of the epoxy and gently press down, applying light pressure to the component, or apply epoxy to the component and then press the component into place.
C. Process C – Total Encapsulation Epoxy Application

40. Guidelines: This process is to be used when an area is being totally encapsulated with epoxy (e.g., Sylgard, 401 amps, GEP Boxes, etc.).
41. Process:

n) Use a potting machine, syringe or oiler when encapsulating an area with epoxy.

o) If possible, heat up parts prior to potting using either an oven or hot plate. Remove item from heat source and move item to location where potting will take place.
p) Bring dispenser needle or oiler to the area being encapsulated, touching the side or bottom so air pockets are not created.
q) Start dispersing epoxy, allowing it to flow from the heat until the appropriate level is reached.
r) Be aware of any mating parts (e.g., covers) to ensure that the epoxy will not overflow when the mating part is secured.

D. Process D – Applying Epoxy to Threads

42. Guidelines: This process is to be used when applying epoxy to internal or external threads.

43. Process:
s) Apply enough epoxy to fill the first two or three threads on either of the threaded parts. See Figure 2. The epoxy will travel to the remaining threads when the parts are joined together.
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Figure 2
t) If the Assembly Procedure does not specify which threaded component to apply the epoxy to, apply the epoxy to the threads that are least likely to result in epoxy squeezing out when the components are threaded together.

E. Process E – Conformal Coatings
44. Guidelines: This process is to be used when applying conformal (e.g., silicone) coatings.
45. Process:
u) Use a fresh brush for each application. Do not use cleaning brushes for applying coatings.

v) Refer to the specific Assembly Procedure for more detailed instructions.
V. Visual Inspection
1. Reference QA130 for illustrations showing acceptance and rejection criteria.

Appendix A - Process FMEA Information

	

	
	
	
	
	
	
	
	FMEA Original Date:
	3/19/2021

	
	FMEA Revised Date:
	N/A

	Item or Process Step
	Potential Failure Mode
	Potential Effect(s) of Failure
	S*
	Potential Cause(s)
	O*
	Current Controls
	D*
	R*
	RecommAction
	Responsand Target Date
	“After” Action Taken
	S*
	O*
	D*
	R*

	Epoxy Storage
	Poor material performance
	Poor epoxy bond
	6
	Improper storage – not following recommender conditions
	4
	TA1210 – Storing Epoxy
	2
	48
	
	
	
	
	
	
	

	Surface Preparation
	Poor adhesion
	The epoxy bond will be poor which may result in a broken connection.
	6
	Surfaces not cleaned adequately
	4
	TA1061 General Cleaning Instruction
	4
	96
	     
	     
	     
	   
	   
	   
	    

	     
	Epoxy bonds to contaminants
	Impedance failure
	6
	Surfaces not cleaned adequately
	3
	TA1061 General Cleaning Instruction
	4
	72
	     
	     
	     
	   
	   
	   
	    

	Epoxy Preparation
	Bad viscosity 
	Epoxy difficult to apply – too runny or too hard.  Could also cause weak epoxy bond.
	5
	Epoxy not mixed properly
	5
	TA1210 – Mixing Epoxy
	4
	100
	
	
	
	
	
	
	

	Epoxy Application
	Excess Epoxy
	May cause bad weld or component bridging.  Will require additional cleaning.
	5
	Too much epoxy used
	5
	TA1212 Section F
	4
	100
	     
	     
	     
	   
	   
	   
	    

	     
	Insufficient Epoxy
	Poor epoxy bond
	5
	Not enough epoxy used
	4
	TA1212 Section B
	5
	100
	     
	     
	     
	   
	   
	   
	    

	     
	Epoxy did not cure for appropriate time
	Poor epoxy bond
	6
	Technician did not follow cure schedule
	3
	TA074 – Epoxy Cure Schedule
	4
	72
	     
	     
	     
	   
	   
	   
	    

	
	Conductive epoxy bridge capacitors
	Shorting condition
	6
	Epoxy not applied properly
	3
	TA1212 Process B
	4
	72
	
	
	
	
	
	
	

	
	Epoxy used beyond shelf-life
	Poor epoxy bond
	3
	Inadequate shelf-life control
	2
	TA10 – Disposing of Expired Shelf Life Items
	4
	24
	
	
	
	
	
	
	

	     
	Incorrect epoxy used
	Poor epoxy bond
	5
	Labelling error
	5
	TA07 – Epoxy Control
	4
	100
	     
	     
	     
	   
	   
	   
	    

	Risk Priority Number =
	     
	“After” Risk Priority Number =
	     


*S = Severity, O = Occurrence, D = Detection Key
Scaling is 1-10 based on the rating scale in EN036

Note:  RPN > 100 requires action to reduce risk
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Green oiler has a .020” tip size and forms a 1/16” ball on the end that will be applied as a dot.





Epoxy on first two or three threads





Epoxy on first two or three threads
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