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1.  PURPOSE. This bulletin contains information to be used by inspectors involved in the certification and surveillance of repair stations/operators authorized to perform Nickel Cadmium (NiCd) plating operations.

2.  BACKGROUND.

A.  Several instances of failure of steel, high energy, rotating parts, installed in turbine engines, have occurred due to Cadmium liquid metal embrittlement.  These instances of failure have resulted in uncontained failure of high energy rotating parts, and in high vibrations that necessitate engine removal.  Subsequent investigations have determined that improper processing of these parts during maintenance and overhaul, to be the root cause of these failures.

B.  Nickel Cadmium plating is applied to steel engine hardware to prevent corrosion.  A layer of Cadmium is applied over a layer of Nickel, which is previously applied to the steel parts.  The Nickel layer acts as a diffusion layer for the Cadmium, thereby immobilizing it.  The Cadmium layer provides the actual corrosion protection.  An insufficient or incomplete covering of Nickel will allow non-diffused Cadmium to come into contact with the steel.  At elevated temperatures (>300(F), the liquid (molten) non-diffused Cadmium will attack the grain boundaries of the steel, causing a loss of mechanical properties.  High stresses and temperatures accelerate this process.

3.  ACTION.  Inspectors are requested to perform the following:

A.  During routine surveillance of plating operations utilize the attached checklist which provides critical areas in which to focus the surveillance effort.  This checklist is being provided as a guideline, which can be used in the certification and surveillance of plating operations.

B.  This checklist represents critical areas highlighted by Federal Aviation Administration (FAA) Engine Certification Office findings from failure investigations, industry audits, and industry procedural reviews.

4.  INQUIRIES.  For additional information or reporting of significant findings please contact Peter White, ANE-142, 781-238-7128.

5.  EXPIRATION DATE. The bulletin expires on 05-31-01.

/s/ Robert Peters for

Ava L. Mims, Manager

  Continuous Airworthiness Maintenance Division

ATTACHMENT
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Process Steps - General - (cont.)

–

Are underlying Nickel plate repairs (to restore

dimensions, etc.) either preserved or repaired prior to

proceeding with Nickel plating?

–

Are sample coupons routinely plated, and checked for

quality of adhesion, heat resistance, corrosion

resistance, and thickness?

–

Was NiCd plating operation Source Substantiated by

Manufacturer?

–

Have periodic resubstantiation or manufacturer audits

been performed?

–

Are parts quickly moved from Nickel plating,

measurement, neutralizing, and rinse to the Cadmium

plating operation?  Delays here will cause passivation

of the Nickel, and will require reactivation prior to

continuing to Cadmium plating.

–

Are critical rotating parts inspected per Manufacturers

recommendations (FPI, MFPI, etc.) at the proper point

in the process (generally after cleaning prior to Nickel

plate)?

Plating Station Checklist
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Process Steps - General - (cont.)

–

Are coupons routinely plated and tested for heat

resistance, thickness, appearance, corrosion resistance,

and adhesion?

–

Record Keeping...  Are records kept of tank

maintenance, general plating station maintenance,

coupon checks, operator training, inspector training,

–

General requirements for plating thickness are as

follows....

•

Nickel - generally .0002 - .0004”. Minimum .00005”

thickness allowed.  These levels may be superseded in

specific part instructions to ensure adequate plating in

holes, fillets, etc.!!

•

Cadmium - .0001” - .0002” - not to exceed this level!!

•

“Thief rings” may be used during Nickel plating to

prevent excessive plating thickness.  Must be removed

prior to cadmium plating.

–

Does proper knowledge exist on how to address

unplated areas after masking?  i.e., Cadmium cutback

procedure?

–

Are unplated areas protected via another means, such

as appropriate aluminum protective paint?

Plating Station Checklist
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Plating Procedures - Specific Part

–

Is part properly inspected prior to application of

plating? Part must meet manufacturer’s manual limits

for corrosion pits, dents, dings, cracks, etc. prior to

initiating plating operations.  Plating over surface

defects is not permitted!

–

Are Repair Station specific part procedures complete

and accurate, compared to manufacturers instructions?

–

Are there significant omissions?  Check for overall

procedure length, special warning and cautions

included, omission of steps, etc. 

  

Differences must be

substantiated!  A step-by-step audit on a sample part is

required.

–

Are special plating fixtures utilized where required?

This is critical!!! Arc burn and incomplete plating can

result from improper fixturing, and lead to LME/part

failure.  Ensure that no “hooks” or other generic

fixtures are used unless substantiated.

–

Are special features treated per manufacturers

recommendations?

Plating Station Checklist


