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1.0 SCOPE

The purpose of this procedure is to provide the necessary instructions for bonding or removing Click-Bond nutplates (series CB6009, CB6014, CB8009, and any equivalents) to or from aluminum and stainless steel hardware.  The nuplates are bonded to the hardware using a Hysol EA9309 epoxy. 
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Typical Click-Bond CB6009 nutplates

2.0 REQUIRED TOOLS AND MATERIALS

CB6009 or equivalent Click-Bond nuplates

Needle Nose Pliers

Acetone (ACS grade preferred but not required)

Isopropyl Alcohol (IPA)

Scotch Brite

Hysol 9309.3NA premixed epoxy

Laytex or Nitrile gloves

Lint Free Wipes

Fine Grit Sandpaper

3.0 SURFACE PREPARATION FOR BONDING

a. To maintain clean bonding surfaces, laytex or nitrile gloves must be worn while performing all steps below.

b. Clean the nutplates by a 20 minute ultrasonic bath in IPA.  Remove from bath and allow to air dry on clean lint-free wipes.  If a small quantity of nutplates are being installed, it is permissible to wipe thoroughly with IPA and dried.

c. Using Scotch-Brite, abrade the mounting location for the nutplate on the hardware (primed surfaces do not require abrading).  Thoroughly clean the mounting surface with Acetone.  Allow one minute for the solvent to flash off before proceeding.  Reclean the surface with IPA.  Allow one minute for the solvent to evaporate before proceeding.  If more than three hours pass after cleaning and before adhesive nutplate installation, the surfaces shall be recleaned with IPA.

d. Within 30 minutes of bonding, if the nutplate has a bonding surface that is already primed with BR127 primer, wipe the nutplate bonding surface with IPA using a lint free wipe.

4.0 EPOXY PREPARATION

a. Mix records are not required when using the pre-mixed and frozen EA 9309 epoxy.  

b. An epoxy hardness sample is not required since the bond is non-critical and non-structural (nutplates).  The SDO spacecraft has good access if nutplates need to be repaired or replaced.

c. Remove the frozen EA9309 epoxy syringe from the freezer or dewar.  It is recommended that the purple 9309.3NA be used since it contains .005” diameter glass beads in the mix that control the bondline.

d. Allow the syringe to thaw until moisture no longer condenses on the syringe.  This should occur in 5-8 minutes.  Make sure that all water condensation is removed from the syringe before the epoxy is applied.

e. After thawing, the Hysol has a pot life of 40 minutes and becomes too viscous to use after this time.

5.0 ADHESIVE APPLICATION, NUTPLATE INSTALLATION AND CURE CYCLE

a. Apply the epoxy as two linear beads along the long axis of the nutplate baseplate, one on each side of the hole.  The amount of epoxy should be controlled to give a small and uniform amount of squeeze-out with the nutplate is pulled into position against the hardware.

b. Thread the long end of the elastomeric pressure application fixture (rubber doodlebob) through the clearance hole in the hardware.  Pull the doodlebob until the nutplate is flush with the hardware and the adhesive bondline has formed.   There should be a continuous bead of adhesive all the way around the baseplate of the nutplate.
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Insert nutplate through hole and pull the doodlebob tight until the nutplate baseplate seats 

Full cure will occur in 7 days at room temperature.  80% strength is developed in 24 hours at room temperature and the nutplate may be used at this time if necessary.  Full cure can be accelerated with a temperature of 66C for 1 hour.  
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Typical installed nutplate with appropriate 9309 epoxy squeeze out.

Note:  If access to the nutplate will be difficult later during I&T or assembly, consider doing a torque test on the nutplate.  This consists of inserting an appropriately sized screw and torquing it to the value provided in the SDO Torque Table (464-MECH-REF-0006).

6.0 REMOVAL OF NUTPLATES

a. The nutplates may be removed by applying heat while at the same time twisting the nutplate base with a pair of needle nose pliers.  Place a rubber mask over the nutplate that is to be removed to shield the area surrounding the nutplate if necessary.  Using a heat gun, apply hot air through a reducing nozzle tip directly to the nutplate while simultaneously applying a twisting motion by means of a pair of needle nose pliers.  
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Typical residue of cured 9309 after being pried off aluminum

b. After the nutplate has been pried loose use a non-metallic scraper to remove as much of the epoxy as possible while it is in a softened state.

c. Clean any additional remaining epoxy using the Scotch Brite pad and the Acetone and IPA.  If some epoxy still remains use a fine grite sandpaper to remove it.  After all epoxy has been removed thoroughly cldean the area with IPA and lint free wipes.
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