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1.

1.1

1.2

2.1

SCOPE:

Purpose:| This specification establishes the engineering reguirements for

producinE an acid-type, anodic coating on magnesium alloysiand the
i

properties of the coating.

Agglicatibn: Primarily to increase corrosion and abrasion resigtance and to
provide [surfaces which will ensure maximum paint-adherence. This process is

applicablle to all magnesium alloys provided proOper allowance is

made for

dimensignal change. It should not be used on)parts which will he flexed in
service.| Abrasion resistance is not as high“as is provided with the

coated,

alkalinjoelectrolytic treatment of AMS 2476 but, when similarly
0.0015 in

APPLICABI/E DOCUMENTS: The following publications form a part of

2.1.

painted or

ther properties are equivalent.- Coating thickness is gpproximately
. (0.04 mm), of which approximately 0.001 in. (0.02 mm) is buildup.

this

specification to the extent specified herein. The latest issue gf Aerospace

Material [Specifications (AMS)'shall apply. The applicable issue
document] shall be as specified in AMS 2350.

SAE Pub
PA 15096.

1 Aerospace Materdal Specifications:

AMS 2350 < Standards and Test Methods
AMS 2476 \= Electrolytic Treatment for Magnesium Base Alloys, 3

of other

ications: Available from SAE, 400 Commonwealth Drive, Warrendale,

\lkaline Type,

AMS 4352 - Magnesium Alloy Extrusions, 5.52n - 0.452r (2K60A-T5)

SAE Technical Board rules provide that: “All technical reports, including standards approved and practices recom-
mended, are advisory only. Their use by anyone engaged in industry or trade or their use by governmental agencies
is entirely voluntary. There is no agreement to adhere to any SAE standard or recommended practice, and no com-
mitment to conform to or be guided by any technical report. In formulating and approving technical reports, the
Board and its Committees will not investigate or consider patents which may apply to the subject matter. Prospec-
tive users of the report are responsible for protecting themselves against liability for infringement of patents.”
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2.2 U.S. Government Publications:

2.2.1 Milita

ry Standards:

3. TECHNICAL REQUIREMENTS:

3.1 Solution

S:

3.2.1 Tanks:

operat

L]

Available from Commanding Officer, Naval
Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120.

MIL-STD-794 - Parts and Equipment, Procedures for Packaging and Packing of

3.2 Equipment:

3.1.1 Electrolyte: Shall be an aqueous solution of one of the composlitions of
Table| I, maintained within the range 160° - 180°F (70° - 85°C)5
TABLE I
AC Process DC Prpcess
Ammon ium Bifluoride,_oz (Avoir) per gal 300+ 60.0 40.0 - 60.0
(NH4F-HF) ‘
Sodium Dichromate, oz (Avoir) per gal 6.7 - 16.0 6.7 + 16.0
(Na2Cr207'2H20)
Phosphoric Acid, oz (Fluid) per gal 6.5 - 14.0 6.5 + 14.0
(85% H3POy)
TABLE I (SI)
AC Process DC Process
Ammonium Bifluoride, g/L 225 - 450 300 -| 450
NH4F'HF)
Sodium Dichromate, g/L 50 - 120 50 -1120
(Na;Cr207'2H20)
Phosphoric Acid, mL/L 50 - 110 50 -(110
(83% H3PO,)
3.1.2 Sealerr— shall be am agueous Solution containing 6 - § oz per gal (45 - 60

g/L) of sodium tetrasilicate (Na23i409) maintained at a temperature
within the range 200° - 212°F (95° - 100°C).

Shall be of steel, either lined or unlined, or shall be of othei

ing temperature ranges specified.

materials lined with synthetic rubber or vinyl-base materials and shall be
equipped with adequate facilities for maintaining the solutions within the
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3.2.2

3.3

3.3.1

3.3.2

3.3.3

3.3.3.1 AC

3.3.3.2

3.3.3.3

3.4 Pr

ocedy

3.4.1

Fixtures:

| AMS 2478C

Wire, hooks, clamps, and racks used to suspend parts in the

electrolyte and which are in contact with the electrolyte shall be of
magnesium or magnesium alloys, or from aluminum alloys containing

magnesium (5000 or 6000 series).

Such fixtures shall be protected with

vinyl-type electroplater's tape at the electrolyte-air interface.

Masking:

Preparation:

Parts which contain inserts other than aluminum alloys in the

5000 or 6000 series and parts not to be anodized all over shall be
prop¢rly masked to seal off the non-magnesium or non-aluminum materials

and {
Cleart
sur £3

which

Rack i

he surfaces not to be anodized.

ing Parts shall be pickled and cleaned as necessary to e
ces are free from grease, oil, soap, alkali, and 6ther con
could cause unacceptable coatings.

ng

Processing:

surn

DC

face areas of the parts on each electrode are approximatel

Processing: Parts shall be suspended on one electrode wit

els

At

ctrode being separate steel plates except as noted in 3.4.

nsure that
taminants

Parts shall be suspended .on‘both eleétrodes spo that the

y equal.

h the other
l.

achment and Contact: Parts, shall be firmly attached to t

Con

sh

coated all over, contacts shall be located in areas indicated

dr
ga

g

3

Proce
elect
this

steel

]

11 be on surfaces not-required to be coated. When parts a

wing. Parts shall,.insofar as practicable, be hung so as
entrapment during" processing.

re:
ssing: (The cleaned and racked parts shall be immersed in

rolyte<.n The parts shall be made the anode in the DC proce
process, the tank may serve as the cathode if it is made o

e
tact areas shall be kept as small as possible and, when p:E

racks.
cticable,
e to be
on the
to avoid

the

iss and, for

£ unlined

the v
the r

equired current density.

«C~Alternating or direct current, as applicable, shall be @

Current density shall be maintained so

pplied and
o maintain

that, in a processing time of not more than 30 min., the total power input

will

be not less than the following:

460 amp-min. per sq ft (85 A°se¢/m2)
300 amp-min. per sq ft (55 A-sec/mz)

AC Process
DC Process

Completion of satisfactory processing is indicated by a uniform, dark
green color, free from definite bare or light colored areas except as
permitted in 3.6, when examined while wet after rinsing in cold water.
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3.4.2 Sealing: When specified, parts not to be painted or which are to be only
partly painted shall be immersed in the sealer solution for approximately
15 minutes.

3.4.3 Rinsing and Drying: After anodizing, or after sealing when specified,
parts shall be rinsed thoroughly in cold, running tap water, rinsed in
clean, hot water, and dried.

3.5 Properties: The coating shall conform to“the following requirements:

3.5.1 Coatirg Thickness: Shall be such that the dimensional increase]|will be
0.0009 - 0.0016 in. (0.022 - 0.040 mm) per surface, determinéed by
measuging at the same locations with micrometers accurate t0'0.Q001 in.
(0.00Z mm) before and after anodizing, dividing by two if lopposite faces
are arnodized, and multiplying by 1.3.

3.5.2 Coating Weight: If the size or shape of parts is such that coating
thickness cannot be determined accurately, determination of coating weight
may be substituted for determination of thickmess. Coating weight shall
be 3.600 - 6.400 g per sq ft (40 - 70 g/m?) ,~determined as in 3J5.2.1.

3.5.2.1 Weigh a coated part, or a coated test specimen, and strip the|coating in

a friesh, sulfate-free solution containing approximately 40 oz |per gal
(300 g/L) of chromic acid until theiweight difference between [successive
weighings is less than 1.0 mg perisq in. (0.155 mg/cmz). After each
strilpping operation, wash the part or test specimen with distilled water
and [dry thoroughly before weighing. Determine coating weight |by
subfiracting the weight of the stripped specimen from the weight prior to
stripping and dividing by)the surface area.

3.5.3 Adhesion: Coatings oniparts or on test panels shall show no damage or
removagl when subjected to the following tape test:

3.5.3.1 Pregs a piece)of l-in. (25-mm) wide masking tape (See 8.2) tidhtly

against the(coated surface by passing a 4-1/2 1lb (2 kg) rubbeg-covered
rolller over»the tape two times. Remove the tape in one quick
pergendicular motion and examine the coating for damage.

3.6 Quality: —Surfaces of coated parts Shall be uniform in CexXture and

4. Q

appearance except that dark striations on parts made of extruded AMS 4352

(ZK60A) alloy will be acceptable if no pitting is present. Powdery areas,
laminations, excessive buildup, and darkening of corners and edges are not
acceptable. There shall be no bare or definite light-colored areas except
in pockets where gas was trapped during processing and at fixture-contact

areas.

UALITY ASSURANCE PROVISIONS:
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4.1 Responsibility for Inspection: The coating vendor shall supply all samples

'] for vendor's tests and shall be responsible for performing all required
tests. Results of such tests shall be reported to the purchaser as required
by 4.5. Purchaser reserves the right to sample and to perform any
confirmatory testing deemed necessary to ensure that the coating conforms to
the requirements of this specification.

4.2 Classification of Tests:

4.2.1 Acceptance Tests: Tests to determine conformance to all technical
[} requifements of this specification are classiftied as acceptance |tests and
shall|be performed on each lot except that determination of both coating

thickness and coating weight on any one lot will not be required.

2.2 Preproduction Tests: Tests to determine conformance to~all technical

g requitements of this specification are classified as Preproductjon tests
and shall be performed prior to or on the initial shipment of processed
parts|to a purchaser, when a change in material,(part design, or
processing, or combination thereof, requires reapproval as in 4J4.2, and
when purchaser deems confirmatory testing to be required.

4.2.2.1 For|direct U.S. Military procurement, substantiating test datd and, when
4 reqpested, preproduction test material shall be submitted to the
coghizant agency as directed by thé‘procuring activity, the contracting
offlicer, or the request for procurement.

4.3 Sampling: Sufficient parts or test specimens shall be prepared t¢ permit
duplicate determinations of coating thickness or coating weight and of
adhesion for each lot. Test specimens shall have surface area nof less than
24 sq ip. (155 cm2), shall be of the same alloy as the parts they
represent, and shall beScoated with the lot of parts they represemt. A lot
shall be all parts made/of the same material, processed in the same
solutions under the same conditions in not longer than 8 consecutive hours,
and presented for)vendor's inspection at one time.

4.4 Approval:

4.1 prarts|codted in accordance with this specification shall be approved by

'] purchaser—before parts—forproductiomr useare—suppltiedi;—untess—such
approval be waived by purchaser. Results of tests on production parts
shall be essentially equivalent to those on the approved sample parts.

4.4.2 vVendor shall use manufacturing procedures, processes, and methods of
inspection on production parts which are essentially the same as those
used on the approved sample parts. If necessary to make any change in
type of equipment or in established composition limits and operating
conditions of process solutions, vendor shall submit for reapproval of the
process a statement of the proposed changes in processing and, when
requested, sample coated parts, test panels, or both. Production parts
coated by the revised procedure shall not be shipped prior to receipt of
reapproval. '
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