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NOTICE

This document has been taken directly from U.S. Military Specification MIL-M-45202C, Notice 1, and
contains only minor editorial and format changes required to bring it into conformance with the
publishing requirements of SAE technical standards. The initial release of this document is intended to
replace MIL-M-45202C, Notice 1. Any part numbers established by the original specification remain
unchanged.

The original Military Specification was adopted as an SAE standard under the provisions of the SAE
Technical Standards Board (TSB) Rules and Regulatrons (TSB 001) pertarnrng to accelerated adoption
of government spe : X . ortions of
unrevised gove nment specrfrcatrons and standards wrthout consensus votrng at the SAE Committee
level, and (b) the use of the existing government specification or standard format.

Under Departmgnt of Defense policies and procedures, any qualification requirements and associated
qualified products lists are mandatory for DOD contracts. Any requirement relating to qualified products
lists (QPL's) hag not been adopted by SAE and is not part of this SAE technical document.
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1. SCOPE:

1.1 Scope:

This specification covers the requirements for equipment, materials and procedures to be used in
anodic treatments for magnesium base alloys for the purpose of increasing their corrosion resistance
or producing surfaces suitable for the application of a protective organic finish.

1.2

Classification:

The types, (

Type | - Light coating.

Class A -

Grade 1
Grade 2

Class C -
Type Il - He
Class A -

Grade 1
Grade 3
Grade 4
Grade 5§

Class D -
2. APPLICABLHE

The following
form a part of

fasseS, anmdgrades of arnodic firstres tovered by this spetification are as

Tan coating (HAE).

- Without post treatment (dyed).
- With bifluoride-dichromate post treatment.

|_ight green coating (Dow 17).
Avy coating.
Hard brown coating (HAE).

- Without post treatment.

- With bifluoride-dichromate post treatment.

- With bifluoride-dichromate post\treatment including moist heat aging.

- With double application of hifluoride-dichromate post treatment includir]
aging.

Dark green coating (Dow_17).
DOCUMENTS:

publicationss.of the issue in effect on date of invitation for bids or request
this specification to the extent specified herein.

follows:

g moist heat

for proposal,
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2.1 U.S. Government Publications:

Available from DODSSP, Subscription Services Desk, Building 4D, 700 Robbins Avenue,

Philadelphia, PA 19111-5094.
QQ-A-250/8 Aluminum Alloy, 5052, Plate and Sheet
MIL-M-3171 Magnesium Alloy, Processes for Pretreatment and Prevention of Corrosion on
MIL-STD-105 Sampling Procedures and Tables for Inspection by Attributes
MIL-STD-649—Adumintm-and-Maghesitm-PreduetsPreparationfer-Shipmentane-Storage
MIL-HDBK-132 Protective Finishes

2.2 ASTM Publigations:
Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA~19428-2959.
ASTM B 244 Measurement of Thickness of Anodic Coatings oti’Aluminum and Otherf Non-

conductive Coatings on Nonmagnetic Basis Métals with Eddy-Current Instruments

ASTM B 487

3. REQUIREMEN
3.1 Materials:
3.1.1 Preparatio

otherwise 9

anodizing.

3.1.2
alloys shal

3.2 Equipment:

Cleaning ahd treatment materials: All materials used in cleaning and treating magne

of a Cross Section

ITS:

n of parts: All parts shall be free from broken edges before anodizing and
bpecified, shall have all machining, drilling or other metal removal done pr

be free from salts of heavy metals and suitable for the purpose intended,

f construction: All tanks and all pipes, valves, pumps, and other items of ¢

Measurement of Metal and Oxide Coating Thicknesses by Microscopicdl Examination

unless
or to

sium base

pquipment

b in’ contact with the processing bath shall comply with table |, with resped

t to material

3.2.1 Materials g
which com
constructio

3.2.2

n.

Processing tanks:

3.2.2.1 Dimensions: The effective dimensions of tanks shall allow a minimum distance of two inches (51
millimeters) between the sides (including cooling coils) of the tank and the articles being treated,

making d

ue allowance for any position in which the work must be suspended.
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TABLE I. Materials for construction of equipment

Recommended

Classification To_be avoided
Type I, class A and type II'
class A (HAE) : R
Anodize tank Black iron - ‘Galvanized iron, brass,

Valves :
Bifluoride-dichromat
tank i

Black iron or copper

Tank lined with:
polyethylene or
similar inert
material

bronze, tin, zinc,
rubber, all oxidizable

materials

Rackj and clamps
Bus bars

Type I, plass C and type
II clags D (Dow 17)

Tank

Racks| and clamps

Magnesium ot
magnesium alloy
Copper

Unlined steel tanks
or tanks lined with
synthetic rubber or
vinyl base materials

Magnesium, magnesium
alloys or 5052 -.and

- 5056 aluminum ‘alloys

' céppar, nickel, 1}
~chromium, zinc,

minum, monel

ead .
alu-

3.2.2.2 Heating[and cooling equipment: Tanks_shall be equipped, when required, with ade
for heatihg or cooling in order to maintain the contents within the temperature limif
the type|of coating being applied..~This may be accomplished by pumping the elec
an exterpal heat exchanger or by-means of coils or plates suitably located within t
through which cold water, steam, refrigerant or any suitable heating or cooling me|

passed.

3.2.2.3

Lubricat|on of moving:parts: Grease and other lubricants shall not be used in valvg

other m@ving parts\which are in contact with the bath since they may contaminate

reduce the electrolyte.

quate facilities
s specified for
trolyte through
he tank,

dium may be

BS, pumps or
or chemically

3.2.3 Racks and efamps: Racks and clamps for holding magnesium articles during anodiz

ing shall be

made of materials recommended in table I. They shall be protected at the liquid-air interface with
vinyl type electroplater’s tape which resists the action of the electrolyte.

3.23.1

Stripping racks: The coating which forms on the magnesium racks during anodizing may be

removed with a 20 percent chromic acid solution. However, the anodic coating need not be thus
removed after each use provided that the points of contact are filed to provide sufficient contact
area. There is usually no necessity for cleaning aluminum contacts.
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3.3 Preparation

for anodizing:

3.3.1 Cleaning: Cleaning prior to anodizing shall be accomplished by an alkaline cleaning solution as
specified in 3.3.1.2. Before alkaline cleaning, excessive amounts of grease or oil shall be removed

by a solvent method described in 3.3.1.1.

3.3.1.1 Solvent cleaning: Solvent cleaning may be accomplished by soaking, spraying, vapor
degreasing, or ultrasonic cleaning, using organic solvents or an emulsion consisting of a mineral
oil distillate, water, and an emulsifying agent. Petroleum spirits, naphtha, chlorinated
hydrocarbons, lacquer thinners and similar grease solvents, which do not attack magnesium,
may be used. Methyl (wood) alcohol should not be used in cleaning formulations.

3.3.1.2 Alkaline
by someg
which hg
operatio
formulat

Sodium
Sodium
Soluble
Water tQ

Operatir]

hydroxide

phosphate (NazP04.12H,0)
50ap or wetting agent
make

g conditions

Tank comstruction

Tempers
Time

NOTE:

3.3.1.2.1 Catho

ture

dimensions.

cleaning: Alkaline cleaning shall be accomplished by soaking, preferably
form of agitation, in an alkaline cleaner recommended for steel orin’a cle
s a pH above 8. The cleaning solution may be a proprietary type,-in whig
N shall be performed according to the vendor’s instructions. A(\Cleaner of]
on may be used under the indicated operating conditions.

Solution Make-up

accompanied
aning solution
h case the
the following

oz/gal g/L

2-8 0z 15-60 g
1.3 0z 10 @
0.10z 0.8g

1 gal 1L
Steel

190-212 F (88-100
3 to 10 minutes

Alkaline cleaners containing more than 2 percent caustic (sodium hydrox
ZK60A, ZK60B, and some magnesium-lithium alloys with resultant chan

lic.cleaning: If available, direct current (dc) may be used with the alkaline

C)

ide) will etch
je in

cleaning

soluti

£ Al +la 1 H P ] H T ¥y Al ool H
MU TTUULT T U TCTyuncu 1ur vicdarinty. T Jarto Aarc miautc Latinmouic 1

the bath and

a current density of 10 to 40 amperes per square foot AJft? at 6 volts is applied (current density

in amperes per square decimeteris 1.1 t0 4.3 A/dmz).

3.3.1.2.2 Rinsing: After alkaline cleaning, the parts shall be given a thorough rinse in cold running water.

3.3.2 Acid pickling:
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3.3.2.1 Typel, class A and type I, class A anodizing: Acid pickling is not required for these coatings.
Acid pickling is recommended for type I, class A, where maximum corrosion resistance is

required.

3.3.2.2 Type |, class C: The magnesium base alloy shall be pickled using the appropriate procedure as

described in MIL-M-3171.

3.3.2.3 Type ll, class D: The magnesium base alloy shall be pickled when necessary using the
appropriate procedure as described in MIL-M-3171.

3.4 Anodizing pracedures:

3.4.1 Process donditions: The composition of processing baths and the operating conditions shall be as

stated in tables Il to Ill, inclusive.

TABLE II. Process conditions for type I, class A and type ll&class A anodizing (HAE).

[¢)

feaning (see 3.3,1)

Bath composition

Potassium hydroxide

Water to make

=

hf bath, see para. 3.5.1
hodizing conditions
Temperature

o

Current density.
Voltage

Time (approx}
Tank

Aluminum hydroxide (see 3.5.1)
Potassium fluoride, anhydrous
Trisodium phosphate (NajPO4.12H20) -
Potassium manganate (or permanganate, see 7.1)

br preparation and replenishment

Type X, cla
Room temp.

18-20 a/£t?
0-60 ac
8 min.

Solution make=~up

oz/qal q9/L
22 oz 165 g
4.5 oz 34 g
4,5 oz 34 g
4.5 oz 34 g
2,5 oz 19 g
1 gal 1L
88 A Type II, class A
Room temp.
{(cooling required)
18-25 A/ft2
0-85 ac
60 min.

See table I
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TABLE Il A. Operating data for type 1, class A post treatments.

" Grade 1 Grade 2
Solution No post treatment; dye this Bifluoride~dichromate solution
voating as indicated below.
-oz/gal gq/L
Ammonium bi 10.8 0oz 81 g
fluoride
(NH4HF2)
Sodium dichro 2.7.0z 20 g
mate :
{NasCro072H20)
Conditions ~
Tempe:aﬁure —— ' " Room temperature
Time | ——— ’ 1 Minute
Rinse After tan coating is No axinse
applied, rinse thoroughly
in cold then hot water
Dye solutions Sandoz Aluminum Black 3 B
or equal
Strength 1,3 to 1.6 oz/gal
(10 to 12 g/L)
Temperature 150 F (66 C) )
Time 5 Minutes ’
Sealing Rohm and Haas Acryloid B66 or
equa
L/unen gpecified, the dyed coating shall be sprayedrlightly with an acrylic
ester| resin lacqueyr in order to seal the pores.
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TABLE Il B. Operating data for type Il, class A, post-treatment

Grade 1 Grade 3 Grade 4 Grade Sl/

Solution No post Bifluoride~dichromate Same as grade 3 Same as grade 3
treatment solution

10.8 oz/gal (8 g/L)
ammonium bifluoride

(NH4HF 5)
2,7 oz/qal (20 g/L)
Sedium—dichromate
(NasCra07.2H,0)
Conditipn
Temp. —— Room Temperature Same as grade 3 Same ag grade 3
Time —— 1 Minute " "
Rinse —— No Rinse " . "
Aging
conditfions
Temp. — —_— Approx, 185 F Approx. 185 F
(85 C) (85 C)
rh?/ — -— 854 5% rh 85 + 54 rh
Time —-—— - : 6.hrs to . 3 to 4 |hrs
overnight :

Y Repatt entire post-treatment including aging.
2/ Relative humidity (rh) - Moisture condensation on parts shall be avoided.
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TABLE Ill. Process conditions for type I, class C and
type I, class D anodize (Dow 17).

Cleaning (see 3.3.1)

Anodizing bath for use with
alternating current (ac)

Operating Range Initial Composition

ammonfum bifIuoride 30=60oz/galr—— 32 uz/gal
(NH4HF 2) (225-450 g/L) - (240 g/L)

13,3 oz/gal
- (100.-9/L)

dichromate _ 6.7-16 oz/gal
(NasCro047.2H50) {50-120 g/L)

oric acid . 6.5-14 fl oz/gal

Phosp| _ - ~JT1.5 fl oz/gal
(congentration: 85% {51=-109 mL/L) -\ (90 mL/L)
ap| gt 1.69)
Water to make 1 gal or AL - to volume

Anodizing bath for use with
direct current (dc)

Operating range - Initial Compgsition

Ammonium bifluoride _ 40-60 oz/gal =~ 48 oz/gai
(NH4HF 2) A (300-450 g/L) =~ (360 g/L)
Sodium dichromate 6.7-16 oi/gal - 13.3 oz/gal
(Naglr07. 2H20) (50-120 g/L) - (100 g/I)
Phosphoric acid " 6.,5-14 fl oz/gal - 11,5 £l oz/gal
" (contentrations:..\85%, (51-109 mL/L) ‘= (90 mL/L)
sp gr 1.69)
Water - to volume

to make 1 gal or 1 L

For preparation an 3.572)
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TABLE Ill. Process conditions for type I, class C and
type Il, class D anodize (Dow 17). - Cont'd

Type 1, clags C Type II, class D
Anocdizing conditions
Temperature 160-180 F(71-82 C)- 160-180 F(71-82C)
Current density 5-50 A/£e2 . 5-50 A/ft2
(0.5~5.4 A/dm?) (0.5-5.4 A/dm2)
Voltage up to 75 V up to 100 V
ac de ac - de
{minimum)
Quantity of electricity used 80~-100 50-60 460 300
“(amp |min/£t2) ; '
Time, Iin, based on 20A/ft2 " 4-5 2,5-3 23 15
current density v '
Rinse Water
After anodizing, coatings may
be sealed as follows:
Seali bath composition:
Sodi silicate solution: 10% by volume
40-420Be (1.38-1.41 sp gr.)
Wate Remainder
Conditions
Temperature 200-212 F (94-100 Q)
Tine 15 minutes
Rins Cold running water, then in hot
water to facilitate drying.
1/The time variés inversely as the current density; e.g., for 10 A/£t? all
timeg would ‘be doubled.
3.4.2 Arrangement of electrodes: When alternating current is used, the parts shall be diyided into two
groups, gdmmmmm ; | be

approximately the same. When direct current is used (optional for type I, class C, and type Il,
class D), the tank shall be made the cathode and shall be grounded. However, if the tank is
composed of or lined with a nonconductive material, the cathode shall consist of a steel plate
immersed in the treating bath.

3.4.3 Regulation of current: Due to the increasing resistance of the anodic coating being deposited, the
voltage required to produce a given current increases during the anodizing process. The voltage
shall be regulated manually or automatically in order to maintain the desired current.
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3.4.4 Frequency of alternating current: When alternating current is used, it shall have a frequency of
60 + 10 cycles per second. (60 + 10 Hz)

3.4.5

Complex parts: When complex parts are treated, they shall be agitated while totally immersed in

the solution in order to minimize the entrapment of air in pockets or blind holes. The parts should
be repositioned periodically so as to bring the bath in contact with the uncoated areas and to
prevent attacks at the solution-air interface at such pockets.

3.5 Preparation and Replenishing of Processing Baths:

3.5.1 Typel, class A and type I, class A treatment bath (HAE):

3.5.1.1 Prepard
hydroxi
prevent
contain
containg
process

CAUTIC

If potas

used. T
3.5.1.2 Repleni
brown @
aluminy
type Il,
been cd
mangar
hydroxi
hydroxi
amount
10 to 14
and pha

le, scrap aluminum may be used at the rate of 1.5 oz/gal (11.3 g/L) of‘bat
contamination of the bath, the scrap must consist only of 1100 aluminum
5 99 percent aluminum. In addition, the aluminum must be allowed to rea
br with part of the potassium hydroxide until dissolved, before-transferring
ing tank. Any undissolved residue shall be separated by‘decantation and

DN:  The reaction of aluminum with potassium hyéréxide produces hydro
Precaution should be taken to dissipate th€envolved gas and to kee
the room.

bium manganate is not available, an equal-quantity of potassium permang
he permanganate shall be completelydissolved in hot water before addin

shment: Depletion of the manganate is indicated by the lightening of the ¢
olor of the coating. Chemical analysis of the bath is not necessary. Adju

flass A, or 140 sq. ft. (18 m?) of magnesium for type I, class A, per gallon
ated. To replenish, add 50 percent of the original quantities of aluminum
ate. The aluminum>shall be dissolved separately in a sufficient amount o
le before adding.) Potassium mangagate shall be first dissolved in 5 perc
le solution. df\permanganate is used, it shall be dissolved in hot water, ar
of potassitunm hydroxide added. The free alkali content shall be maintaing
percent.free potassium hydroxide. (See appendix for methods of analys
sphate deplete at a very slow rate.

£

tion: Dissolve the ingredients in the water in the order given. Instead‘of Jluminum

n. However, to
alloy, which

Ct in another
to the
discarded.

jen gas.
p flames out of
anate may be

g to the tank.

haracteristic
stments of

m and manganese content(s normally made when 15 sq. ft. (1.4 m2) of magnesium for

of bath have
and

f potassium
bnt potassium
d twice the

d at a level of
is). Fluoride

3.5.2 Typel,cl

o ol 4 1 1 D/ 47\ L
<o L AU lyygT 1, Lidsos U (DUW L7 ) Ualll

3.5.2.1 Preparation: Heat one-half of the required amount of water to 160 F (71 C). Add the ammonium
bifluoride slowly with constant stirring, then add the other chemicals and the rest of the water.
Heat to 180 F (82 C) and stir vigorously 5 to 10 minutes. Reheat and stir after each cooling.
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3.5.2.2 Replenishment: Adjustment of the bath should be made when about 20 sq. ft. (1.9 m?) of surface
per gallon of bath have been treated, or when the final operating voltage exceeds the values
established by actual practice by 5 volts ac or 10 volts dc. The amounts of the various
ingredients to be added are determined by analysis according to standard methods. If the
operating voltage attained after the addition of make-up chemicals is lower than normal, add
sodium (not ammonium) acid fluoride until the normal voltage is established.

3.6 Requirements of Anodizing Surfaces:

3.6.1 General requirements: The coating produced by anodizing of the magnesium surface shall be
uniformly [applied over the entire surface, and shall be free from scraiches or other damage or
irregularitles, and from breaks other than at the point of electrical contact. The Qro¢uring activity
may also require the color to be a reasonably close approximation to that of a)jsampje consisting of
an anodiZed piece or pieces of the same magnesium alloy. Color may vary-with different alloys.

3.6.2 Dimensiohal change: Unless otherwise specified, the dimensional change per surface resulting
from anodizing shall comply with the requirements stated in table I\)when tested in|accordance
with 4.4.4.1. 1t should be noted that maximum corrosion resistance can be achievefl even with the
minimum [value of the range for each type. No significant advantages are gained by deposits
heavier than the specified range.

TABLE IV. Dimensional change requiréments of anodized coatings.

Dimensional increase per surfage

Range _ ngicaLE/
Type IJ class A (HAR) 0.,1-0.3 mil(2.5-7,6 um) 0.2 mil(5{1 um)
Type I/ class C, (Dow 17) 0.1-0.5 mil(2,5-12,7 um) 0.3 mil(7{6 um)
Type 1], class A (HAE) 1.3-1.7 mil(33=73 um) 1.5 mil(3£ um)
0.9-1.6 mil(23~41 um) 1.2 mil{30 um)

Type 1], class D (Dow 17)

1/ oOn|Az31B magnasium alloy.

3.6.3 Alternativp weight requirements: If the dimensional change of the anodic coating cannot be
determingd-accurately because of the irregular shape or variable dimensions of thg items, a
coating weight perunit-of surface-arearequirements-maywith-the-approval ofthe procuring
activity, be substituted for the dimensional change requirement. The required weight of coating
shall be based on a correlation between weight and coating thickness established to the
satisfaction of the procuring activity by tests performed on suitable specimens anodized to various
coating thicknesses over the required range of thickness. The weight of the anodized coating shall
be determined according to 4.4.5.

3.6.4 Special requirements: In addition to the requirements specified above, anodized coating shall
conform to any special requirements specified in the contract or purchase order.
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4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibili

ty for inspection:

Unless otherwise specified in the contract, the contractor is responsible for the performance of all
inspection requirements as specified herein. Except as otherwise specified in the contract, the
contractor may use his own or any other facilities suitable for the performance of the inspection
requirements specified herein, unless disapproved by the Government. The Government reserves
the right to perform any of the inspections set forth in the specification where such inspections are
deemed necessary to assure supplies and services conform to prescribed requirements.

4.2 Materials:
In case of d
materials us

4.3 Process ins

4.3.1 Processc

temperatu
4.3.2 Complian
specificati
equipmen
productio
process s

4.3.2.1 Recordq
showing

process

examing

4.4 Inspection @
441 Lot: Alot
same time

also be de
treated pe

pubt, the contractor may be required to furnish satisfactory evidence, of cd
ed in processing with the requirements of this specification.

pection:

pntrol: Process inspection shall consist of the obseryation of voltage, curr
re, time of treatment, and all other pertinent process.conditions.

ce: The process shall be inspected for compliance with the requirements

pn at the beginning of each production run,and at the beginning of the re-|
following any period of one week or longer during which the equipment i
in accordance with this specification:\ In addition, sufficient periodic insp
nall be made to insure compliancewith the requirements of this specificat

: The contractor will maintain apermanent record of the history of each a
all additions of chemicals;fesults of analyses, and quantity and kinds of
ed in the bath. These records shall be made available to the Governmen
tion.

f processed items:

shall consist of all processed articles of the same kind presented for acce
, or completed within a period of time specified by the procuring activity.

ranit volume of the treating bath.

mpliance of

ent density,

f this

use of any

5 not used for
cctions of the
on.

nodizing bath,
tems
for

ptance at the
| ot size may

termined by the procuring activity as a number of square feet (square meters) of surface

4.4.2 Sampling:

4.4.2.1 For visual examination: Random sampling for visual examination shall be conducted in
accordance with MIL-STD-105, inspection level I, with an acceptable quality level (AQL) of 1.5

percent

defective.
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4.4.2.2 For determination of dimensional change: A number of pieces corresponding to inspection level
S-4 of MIL-STD-105 shall be selected from the lot prior to anodizing, provided however that the
sample shall consist of not less than ten articles, or of the entire lot, whichever is smaller. The
AQL shall be 1.5 percent unless otherwise specified.

4423

For coating weight determination: When the thickness of the coating on the anodizing articles

cannot be accurately determined, five specimens shall be selected from the lot determination of

the weig

4424

ht of the anodized coating according to 4.4.5.

determir
compos
may be

4.4.3 Visual exa
4.4.2.1sh
any other
exceeds t
rejected.

4.4.4 Dimensior
44.41 Measurd

measuri
then be

throughout the various batches during processing so as to be representative of th

The thic
location
substrad

4.4.4.1.1 Corred
some
dimen
thickng
correc

4.4.4.2 Alternati

ation of the dimensional change or the weight is impracticable, suitable.s
bd of the same basis metal and processed concurrently with the lot which
Lised for the dimensional change determination.

mination of processed items: The sample of processed items-Selected ac
Al be visually examined for compliance with the requirements of this speg
requirements specified by the procuring activity. If the pumber of defectiv
e acceptance number for the given sample, the lot represented by the sg

al change determination:

ment: The thickness of each piece selected prior to anodizing shall be de
ng with a micrometer which reads accurately to 0.0001 inch (2.5 um). Th
processed concurrently with the remainder of the lot. The pieces shall be

kness of each piece shall be determined after anodizing by measuring in
as before. The dimensiondl.change per surface of each piece shall be d¢
ting the two measuremeénts and dividing by two if both surfaces were ang

tion factor: In the,case of the type Il anodizing process, the anodizing bat
Df the basis metal)at the same time as it deposits the anodize coating, the
Sional changelas measured must be multiplied by a factor of 1.3 to give th
pss. For type | anodizing, no basis metal or only a negligible amount is re|
lion facter-is not necessary.

ve procedures: In the event that the procedure of 4.4.4.1 is not applicable

Concurrently anodized specimens: When the use of a sample of anodized items for the

pecimens
they represent

cording to
ification and
e items

mple shall be

termined by
P pieces shall
distributed

b entire lot.
he same
rtermined by
dizing.

h removes
refore the

e true
moved, and a

because of the

shape o

FY S PAH ol Yy | lo £ H + Heo -l ol
T arfUldiZcu drtutito Ul Uy TTASUTT UT TAULTOSIVE UT UTTCUTTUUTNITU VAl iaullity

of the

thickness of the item, or for any other reason, a coating weight requirement shall be substituted
for dimensional change as provided in 3.6.3, and the coating weight shall be determined
according to 4.4.5. If the determination of coating weight is not practicable because of the shape
or size of the anodized articles, suitable specimens composed of the same basis metal and
anodized concurrently with the lot which they represent may be substituted for anodized pieces.
Other methods that can be used to evaluate the quality and thickness of the anodic coating are
the ASTM B 487 (microscopical) and ASTM B 244 (Eddy current) methods.
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445 Determina

tion of weight of anodizing coating:

4.4.5.1 Type | coatings: Weigh a specimen of known area. Immerse it for about 5 minutes in a solution
containing 300 grams of chemically pure, sulfate free, chromic acid per liter at room temperature.
During this operation, maintain a specimen of commercially pure aluminum in the stripping
solution in order to minimize the loss of magnesium metal. Prevent contact between the
aluminum and magnesium. Rinse, dry and weigh again. Repeat this operation until constant
weight is obtained. For purposes of this test, a weight difference of not more than 0.25 milligram
per square inch (3.9 milligram per square decimeter) shall be considered constant.

4452 Typelld
chromic
immersi

differend

446 Othertest
called out
specified {

4.5 Rejection:

4.5.1 For noncd
requirems
readily ob
contractof
produced

conditiond.

45.2 Fornoncd
requirems
order, the
acceptand
contractof

process c

5. PACKAGING

pn is 10 minutes and subsequent immersions shall be 5 minutes until-the

5: The anodized pieces shall be tested for conformance to any special req

[

are equivalent, for the intended_purpose, to coatings produced under the

oatings: Use the same procedure as in 4.4.5.1 except that the temperatu
acid solution may be 120° + 5°F (49 + 3 C) for faster stripping, the initial

e is not more than 1.0 milligram per square inch. (15.5 milligram.per squ

in the contract or purchase order. The tests shall be performed according
herein.

nformance of process: In the event that the process conditions fail to con
nts of this specification, the contractor shall be promptly notified, and all v
ainable and which was processed under doubtful conditions shall be rejec
can demonstrate to the satisfaction/of the procuring activity that the coat

Doubtful cases shall be referred to the procuring activity for decision.

nformance of coating: If any sample of coated articles fails to conform to

nts of this specification, including any special requirements of the contrag

lot represented by-the sample shall be rejected. Rejected lots may be re
e after the lot hasbeen reprocessed or subjected to 100 percent inspecti
in order to remove any defective items and after any deviations from the

bnditions responsible for the failure of the coating have been corrected by

Fe of the

period of
weight

are decimeter)

juirements
o the methods

orm to the
vork which is
rted unless the
ngs thus
specified

he

t or purchase
submitted for
bn by the
specified

the contractor.

5.1 Preparation

When the contract or purchase order calls for the contractor to deliver the anodized items to the
procuring activity, the anodized articles shall be prepared for shipment as specified therein or in such
a manner as to afford protection against damage prior to or during shipment from the supply source
to the first receiving activity. The supplier shall conduct such inspection as is necessary to assure
compliance with the above requirements. Reference may be made to MIL-STD-649 for product

preparation

for shipment and storage.


https://saenorm.com/api/?name=f199e3eaf22165f361a4f7c90c9966ea

SAE AMS-M-45202A Page 17 of 30

6. NOTES:

6.1 Intended use:

6.2

6.3

6.4

6.5

Dow No 17 coatings range from thin clear to light gray-green, to thick dark green coatings,
depending on the intended use. The clear coatings are used as a base for subsequent clear
lacquers or paints to produce a final appearance similar to clear anodizing on aluminum. The light
gray-green coatings are used in most applications which are to be painted. The thick, dark green
coating offers the best combination of abrasion resistance, protective value and paint base
characteristics.

The HAE an
coatings exh
excellent pai

Acid pickling;

Normal clea
coating (typs

ibit stability at high temperatures and good dielectric strength. This coatin
nt base. The coating requires a resin seal or paint for maximum coirosiol

ning and pickling procedures are recommended when apfplying the light g
I, class C) but may not be required for the dark green_coating (type I, cla

Because of the relatively high voltage used to obtain the thick datk green coating and

excellent po
surface durir
other non-m
Post treatm¢g

The term “pg

arization characteristics, the bath has a strong tendency to clean the mag
btallic films are removed.
nts:

st-treatments” means any treatment used after anodizing which causes g

change within the anodic film such as the post-treatments which are characteristic of

3, 4 and 5 of
Rinsing:

Rinse tanks

type Il, class A finishes.

Ised in a countércurrent flow arrangement are highly desirable in minimizi

of water regdiired to obtaina desired rinsing criterion and facilitate meeting the EPA st

This paragraph was'deleted as it did not pertain to the converted SAE document.

bdic finish is probably the hardest coating currently available for magnesilim. These

g provides an
) protection.

ay to green
1ss D).

the bath's
nesium

g the application of this coating. Graphite, carrosion product, surface impurities and

chemical
ach of grades

hg the amount
hndard.

PREPARED UNDER THE JURISDICTION OF AMS COMMITTEE
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10.

10.1

10.2

10.3

104

10.5

20.

20.1

SCOPE:

APPENDIX
METHODS OF ANALYSES

Instrumentation:

The commercial use of instrumental devices for the analyses of anodizing solutions is not
necessary. Unless otherwise specified in the contract, the contractor may use his own or any other
facilities suitable for performing solution control analyses. Analytical methods requiring the
photometric techniques of spectrophotmetry and modern atomic absorption spectroscopy can be

adopted fo
Appendix:

This appen
Anodizing

Methods:

Methods a
manganes

Sampling:

Samples s
should be

Equipment

Polyethyle

[-solufion confrol analyses.

dix contains the detailed methods for the analyses of the HAE‘and the Dg¢
baths by wet chemistry techniques.

e included for determining the concentrations of aliminum, phosphorus,
b free alkali and hexavalent chromium.

nould be taken from a well mixed bath at operating temperature. A freshly
hllowed to stand a few minutes toallow for settling of insoluble constituen

ne equipment should.be used for handling the concentrated solution.

HAE ANODIZING SOLUTION

w No. 17

luoride,

stirred bath
S.

PHOSPHATE:
Introductiof:
The separatioch-efthe-phospherus-asammenivmphoesphomeolybdatefollowed-by-titre

ation with

standard alkali appeared to be the most logical approach to this determination. The only possible
interference seemed to be the fluoride which retards formations of the precipitate. The fluoride can
be removed by volatilization.
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20.2 Reagents:

20.2.1 Ammonium molydate solution: Mix 100 g of 85 percent molybdic acid with 400 mL of water; add
80 mL of ammonium hydroxide and filter when solution is complete. Prepare a second solution
containing 400 mL of nitric acid and 600 mL of water. Vigorously agitate the latter by means of a
current of air and add the molybdate solution very slowly through a tube dipping under the
solution. When all has been added, continue the current of air for one hour. Let stand, filter if
necessary, and keep in a glass stoppered bottle.

20.2.2 Sodium Hydroxide, 0.1 N: Standardized against acid potassium phthalate.

20.2.3 Nitric adid, 0.1 N: Standardized against standard sodium hydroxide.

20.2.4 Standar@l: National Bureau of Standards standard sample No. 186 - Il, disodium hydrogen
phosphate.

20.3 Procedurg:

Pipette a 2 mL bath sample into a 250 mL beaker.
Add 20 mL of water and 20 mL of nitric acid (1:1) slowly:
Add 1 g of sodium nitrate, 10 mL of perchloric acid(70-72 percent) and evaporate td fumes. Fume

for 5 minutes.

Cool, dilute to 100 mL, and filter through a Whatman No. 40 filter paper, or equivalé

filtrate in §

Make the

concentrated nitric acid and add 20 mL in excess.

Add 10 g
reagent.

Stopper fl

Filter thro

1 200 mL. Erlenmeyer flask fitted with a ground glass stopper. Wash well

Solution just alkaline to methyl red with ammonium hydroxide; then just ag

bf ammonium nitrate, heat solution to 40 C and add 60 mL of ammonium

sk, shake’for 5 minutes and allow to stand at least 1 hour.

Igh.'a Gooch crucible or equivalent fitted with a double No. 42 Whatman f

nt, catching
with water.

id with

molybdate

Iter paper, or

equivalen

H 42 Tl lo 4 4 + H lo £ ]
, dOTTY SULUUTT.  TTIT JAaptTl TTTdy DT LUL TU LUTTTUL SIZT Uy Thicalts Ul a CUTR

appropriate size.

borer of an

Wash the flask, precipitate, and paper twice with 5 mL portions of 1:100 nitric acid, then wash the
flask and precipitate 5 times with 15 to 20 mL portions of 1 percent sodium nitrate solution.

Wash the precipitate with 1 percent sodium nitrate solution until the washings give no acid reaction
with methyl orange.
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30. ALUMINUM

30.1

30.2

30.2.1

30.2.2

30.2.3

30.2.4

Transfer paper and precipitate, with the aid of a stirring rod and a stream of water from a wash
bottle, to a 400 mL beaker.

Add 50 mL of 0.1 N sodium hydroxide from a pipette, using a small portion of this to dissolve any
precipitate adhering to the flask. Transfer liquid from flask to beaker with the aid of some water
from a wash bottle.

Stir by means of a magnetic stirrer until the precipitate is completely dissolved. Add 5 drops of 0.1
percent phenolphthalein solution and titrate with 0.1 N nitric acid to the disappearance of the pink
color.

Calculation:

Concentration of Na;P0,.12H,0(g/L) = [(AxB)-(CxD)] x0.3802 X 1040

23 xE
where:
A = mL of plkali
B = normality of alkali
C = mL of |nitric acid
D = normdlity of nitric acid

E = samplé volume (mL)

Introduction:

Aluminumcan be quantitatively separated from phosphate and fluoride by precipitatjon with
8-hydroxyquinoline in an ammoniacal'solution. The possible interferences are magmesium, which
could arisg from the processed material, and manganese. The former was shown
spectrogrgphic examination tosbe absent from both fresh and used baths; the latter can be
removed [y precipitation as‘manganese dioxide using hydrogen peroxide in an alkaline medium.

Reagents:

8-hydroxyquinoline solution: Dissolve 5 g of 8-hydroxyquinoline in 200 mL of 2 N gcetic acid.

Acetic a¢id#2 N.: Dilute 60 mlL of glacial acetic acid to 500 mlL with water

Ammonium hydroxide, 6 N.: Dilute 200 mL of ammonium hydroxide (sp gr 0.90) to 500 mL with
water.

Standard: Aluminum wire, C.P. Baker’s Analyzed, label analyses 99.99 percent.
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30.3

Procedure:

Pipette a 3 mL bath sample into a 250 mL beaker.

Dilute to 5

0 mL with water and heat to boiling.

To the boiling solution add 10 mL of 30 percent hydrogen peroxide dropwise. Continue boiling
until the volume is reduced to about 25 mL.

Filter thro

ah a Whatman No. 42 filter paper, or equivalent, and wash well with cold

water.

Dilute the

Heat the g

Add 6 N ammonium hydroxide slowly with stirring until just basic to litmus then add

excess. S
The super
of reagent
add 1 mL
the superr

Filter off th
thoroughly

Dry for 1 K

Calculatio

where:

A = weigh
B = sampl

filtrate to 150 mL and make just acid to litmus paper using hydrochlaric/aq

olution to 75° to 80° and add 6 mL of 8-hydroxyquinoline solution<by mea

et the solution aside, without further heating, for one heuror more.
natant liquid should be yellow when the precipitatéhias settled indicating 1
is present. If the superantant liquid is not yellow., reacidify with 1:1 hydrqg
pf 8-hydroxyquinoline, and precipitate as before. This procedure is to be 1
atant liquid is yellow.

with cold water.

our at 130 C. Cool in a desiccator for a half hour and weigh.

N:

A x0.05872 x 1000
B

Concentration of aluminum (g/L) =

I (g) precipitate
e /volume (mL)

id (1:1).

ns of a pipette.
1 to2mLin
hat an excess

ochloric acid,
epeated until

e precipitate through a tared sintered:glass crucible of medium porosity, and wash
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40.

40.1

40.2

40.2.1

40.2.2

40.2.3

40.2.4

40.3

FLUORIDE:

Introduction:

A number of methods were tried before adopting one which proved sufficiently accurate and
reproducible. Among the former was a modification of the colorimetric method using the ferric
compound of 7-iodo-8-hydroxyquinoline-5-sulfonic acid (ferron). Results with this method ran from
5 to 50 percent low. Another approach involved a distillation procedure followed by precipitation of
the fluorine as PbC1F. Results in this case were also low and erratic. The method which finally

proved to

be satisfactory is a modification of that used by Hoffman and Lundell.

Reagents

Phenolp
100 mL

Brom pH
100 mL

Lead chjorofluoride wash solution: Dissolve 10 g of lead_nitrate in 200 mL of wate

solution
acid. M
1Lofw
solution

Standar
sample

Procedurg:

Pipette a

hthalein: Dissolve 1 g of the powder in 80 mL of 95 percent ethyl.alcohol
with water.

enol blue indicator: Grind 0.4 g of the dry powder with 6 mL of 0.1 N NaO
with water.

into 100 mL of a solution containing 1.0 g of sodium fluoride and 2 mL of
X thoroughly, let settle, decant the supernatant liquid with 200 mL, portiong
pter to the precipitate, stir occasionally, Jet'stand for at least 1 hour and filt
can be prepared as needed by treating the precipitate with fresh portions

1: A thoroughly mixed and dried-sample of Baker’s C.P. sodium fluoride w
[vas analyzed by precipitating the fluorine as PbC1F and found to be 100.

b mL bath sample-into a 400 mL beaker.

Dilute to
peroxide

Return bepker4o,the hot plate and continue boiling until the solution has been evap(

25 mL.

bout 50 mL,-bring to a boil, remove from hot plate and add 10 mL of 30 pe
ropwise tothe hot solution.

and dilute to

H and dilute to

r, and pour the
hydrochloric
of water. Add
er. More wash
of water.

as used. (A
D percent NaF.)

cent hydrogen

brated to about

Dilute to about 50 mL with water and filter through a Whatman #42 filter paper, or equivalent.
Wash well with cold water, catching the filtrate in a 400 mL beaker.

Dilute the

filtrate to about 200 mL, add 6.0 g of sodium.

Return the gelatinous mass to the original beaker twice and thoroughly disintegrate in the wash
solution. (The mass can be returned to the beaker by rotating the funnel above the beaker and
cutting the precipitate loose from the paper with a jet of hot water.)
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Add 2 drops of brom phenol blue to the filtrate and the HNO3 (1:1) until filtrate is nearly neutral,
leaving the solution slightly alkaline. Boil until the solution is reduced in volume to about 250 mL.
Add HNO3 (5:95) until the color of the solution just changes to yellow, add NaOH (10 percent) until
the color just changes to blue and then add 3 mL of 10 percent NaC1.

Add 2 mL of HC1 (1:1) and 5 g of lead nitrate, and heat on a steam bath.
As soon as the lead nitrate is in solution, add 5 g of sodium acetate, stir vigorously and digest on a
steam bath at least a half hour.
Allow to st@nd overnight at room temperature and filter through a tared, medium porpsity, sintered
glass cruciple.
Wash bealter and precipitate once with cold water, then four or five times with’saturgted lead
chlorofluor|de solution after scrubbing beaker with a policeman. Finally wash precipitate once with
cold water| (Excessive washing with water must be avoided since thecprecipitate is somewhat
soluble in yvater.)
Dry in an dven for 1 hour at 130 C, cool in a desiccator for half¢hour and weigh.
Calculation:
Concentration of potassium fluoride (g/L) = Ax 0.22280 x 1000
where:
A = weight|of lead chlorofluoride in grams (g).
B = volumg (mL) of sample.
50. FREE ALKALI:
50.1 Introductiop:

A direct titration of frege alkali with acid was not feasible since upon dilution or acidification K,Mn0,
decomposeq and produces hydroxyl ions. The trisodium phosphate and carbonate pr

bath would
phosphate,

Iso'be‘titrated. It was found that Ba(NO3), could be used to precipitate th
rjarbonate. and fluoride from the bath without affecting the free alkali.

bsent in the
P manganate,
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50.2 Reagents:

50.2.1 Sodium hydroxide, 0.25 N: Dissolve 50 g of C.P. sodium hydroxide in 50 mL of water and allow to
cool. Centrifuge the solution for a short time. Transfer 13 mL of the clear carbonate-free alkali
solution to a 1 L volumetric flask and dilute to 1 L with CO, free water.

Transfer this solution after thorough mixing to a pyrex or alkali resistant glass bottle fitted with a 2
hole stopper. Through one hole, the end of an ascarite tube is inserted, and through the other, a
glass delivery tube is installed reaching to the bottom of the bottle. The ascrite tube is fitted with
a double valve rubber bulb. When not in use, the end of the delivery tube is protected by

coverind with a rubber policeman.

Standardlization. Accurately weigh out approximately 2 g of pure acid potassium phthalate and
transfer fo a 250 mL pyrex flask. Dissolve in 50 mL of CO, free water and'titrate with NaOH
solution) using phenolphthalein indicator.

50.2.2 Hydrochloric acid, 0.25 N: Standardize by titrating against 0.25 N/godium hydroxide to a pH of
10.5. The value obtained is empirical and slightly different fromythe true normality|

50.2.2.1 Apparatus: A pH meter fitted with a special glass electrode suitable for measuregment in the
range pH 9 to pH 13.5.

50.5 Procedurq:
Pipette a 2 mL bath sample into a 25 mL glasssStoppered flask.
Add careflilly from a burette 10.00 mL of‘0:25 N NaOH.

Add 0.5 g[Ba(NO3), crystals, stopper-tightly and shake vigorously for at least one m|nute.

Filter throdigh a Whatman #40Q-filter paper, or equivalent, being careful to rinse all material from the
flask and {he stopper intohe’funnel with cold water. Catch the filtrate in a 250 mL beaker which
should be|kept covered as much as possible.

Wash paper and_precipitate seven or eight times with cold water.

Test for cdmplete removal of alkali from preC|p|tate by collecting 10 mL of filtrate and adding 1 drop
His still present

in the precipitate, continue washing untll the alkall has been removed.

Titrate the filtrate with 0.25 N hydrochloric acid to a pH of 10.5.
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