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1 SCOPE

1.1 This specification covers the requirements for one grade of alkaline
descaling compound suitable for removal of carbon deposits, complex metallic
oxides, and heat scale from hot section jet engine parts.

2. APPLICABLE DOCUMENTS

2.1 The following documents of the issue in effect on date of invitation
for bids or request for proposal, form a part of the specification to the
extent specified herein.

SPECIFICATIONS
Federal
0-T-b634 Trichlorethylene, Technical
PPP-D-729 Drums: Metal, 55-Gallon (For Shipment of
Noncorrosive Material)
PPP-P-704 Pail Shipping Steel (1 Through 12 gallon)
STANDARDS
Military
MIL-STD-129 Marking for Shipment and Storage
(Copies of specifications, standards, drawings, and publications required

by suppliers in connection with specific procurement functions should be
obtained from the procuring activity or as directed by the contracting

hY
officer,)

2.2 Other publications. The following documents form a part of this speci-

At
fication to the extent specified herein. Unless otherwise indicated, the
issue in effect on date of invitation for bids or request for Drongsal shall
apply.

AMERICAN SOCIETY FOR TESTING AND MATERIALS

D 97 - Pour Point

FSC 6850
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(Application for copies should be addressed to the American Society for
Testing and materials, 1916 Race Street, Philadelphia, Pa., 19103.)

3. REQUIREMENTS

3.1 Qualification. The descaling compound furn

tion shall be products which are qualified for 1
products list at the time set for opening of bids (se

3.2 Materials. The descaling compound shall be a homogeneous liquid,
the composition of which shall be optional with the manufacturer, but
shall be restricted by the requirements of this specification.

3.2.1 Toxic products and formulations. The material shall have no adverse
effect on the health of personnel when used for its intended purpose. Ques

tions pertinent to this effect shall be referred by the procuring activity
to the approprlate department medical service who will act as an advisor to

the procuring activity.

D,

3.3 Toxicity and waste disposal characteristics. The compound shall con-
tain no ingredients for which the degree of hazard has not been appraised
nor any combination of ingredients which might be hazardous to health when
used in accordance with the manufacturer's recommendations. The compound
shall contain no cresols, phenols (or their salts), chlorides, fluorides,
sulfides, or cyanides. There shall be no caustic soda in the compound nor
strong oxidizing substances such as chlorates, perchlorates, chromates,
peroxides, and nitrates. The odor shall not be nauseating upon limited
exposure to the vapor. The compound shall not present serious waste dispo-
sal problems.

3.4 Appearance. The compound shall be a homogeneous liquid at 25°C (77°F)
Inert sediment shall be not more than 1.0 milliliter (ml) when tested in

=) 1
a0ePrT Seliment Ssiais De
6.

accordance with 4.6.1.

3.5 Viscosity. The viscosity of a portion of the undiluted compound
when tested as spec1f1ed in 4.6.2 shall be not greater than 120 centipoises

(eps) at 25°C (77°F).

3.6 Rinsability. The descaling compound shall be completely rinsable with
a stream of hot tap water when tested in accordance with 4.6.3.

3.7 Nonflammabiligy The descaling compound shall be nonflammable when a
flame 1s applied as specified in 4.6.4.
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3.8 Specific gravity. The specific gravity of the compound shall be no
less than 1.255 nor greater than 1.495 at 25°C (77°F) when determined in
accordance with 4.6.5

3.9 Volatile ingredients. Upon distillation of the 250 milliliter (ml)
sample of descaling compound there shall be no distallate other than water
entering the receiving vessel when the vapor temperature is 100°C (212°F)
and the temperature of the material in the distilling flask is in the range
from 115.6°C to 135°C (2U0°F to 275°F) when tested in accordance with 4.6.6.

3.10 Solubility in water. The compound shall be completely miscible with
cold distilled water in all proportions when tested as specified in 4.6.7.
3.11 Boiling point. The compound shall have a boiling point in the tem-

perature range of 115.6°C to 135°C (240°F to 275°F) when determined in
accordance with 4.6.8.

3.12 Performance.
to or sunerior to

el 10 o \.uu\.

with 4.6.9 and 4.6.,10.

The performance of the descaling c¢
—~ BN

.
that of the comparison:process

wnen

p ound shall be equal
ested

t in accordance

3.13 Operational stability The descaling effectiveness of the stability-
tested compound tested in accordance with 4.6.11 shall be within 5 percent

o ah  AAmT A A
f fresh compounda.

3.14 Alkalinity. When titrated with 0.SN HCl, & specific concentration
the compound shall require no less than 15.0 mllllllter (ml) and no more
than 18.0 ml to obtain a hydrogen-ion concentration of 12.0 as indicated in

4.6.12.

0
)

3.15 Hydrogen-ion concentration (pH). The pH of a 0.5 percent solution of
the compound shall be greater th 12.0 at 25°C (77°F) when determined in

accordance with 4.6.13.

3.16 Cold stability. The compound shall return to its orlglnal condition
after being exposed to a temperature of -26°C (-14.8°F) for a period of

1l hour in accordance with 4.6.14,

3.17 Pour point. The pour point shall not be above -1°C (30.2°F) when

tested in accordance with 4.6.15.

3.18 Cation nﬁeci itation. When ted in accordance with %.6.16 the compound
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3.19 Corrosion dimensional changes. Any dimensional changes as determined
in accordance with 4.6.17 in representative samples of the hot section
allecys listed in table I shall be no greater thau 0.05 mil when processed
in accordance with 4.6.17.2.
Tahla T Taat AF varracant at+ i uva At cantinAn allAve
A A wbe N - . D i LGHL wwwilivlUbLd VO diJN D bd WAl B b\ 9
Alloy : Remarks
Type 321 Austenitic Cr, Ni, stainless steel alloy
Stellite 31 (X-u40) Cobalt base Cr, Ni, W, alloy
Inconel 718 Nickel base Cr, Mo, Fe, alloy
Udimet 700 Nickel base Cr, Mo, Co, alloy
Nimonic 80 Nickel base alloy
Yact+osl1lA e V¥ NsAlal haoa (Cw»n faFS M~ =1 Ay
Ndo Lt lldy -~ WALURT AL DdAdDT LIty VUy INIU, QdadU
Waspaloy Nickel base Cr, Co, Mo, alloy
Type 410 Cr, Fe, alloy
i
I ATIAT TMY ACODITD ANMAT PDAYITAOATA/AND
4. yualll AROOURANULUL IrUVIOLUND
4.1 Responsibility for insnegtign. Unless otherw1se specified in the con-

all 1nspectlon requlrements as spe01f1ed herein. Except as otherwise speci-
fied in the contract or order, the supplier may use his own or any other
facilities suitable for the performance of the inspection requirements

specified herein, unless ulsapprovea by the Government. The Government
reserves the right to perform any of the inspections set forth in the
specification where such inspegtions are deemed necessary to assure supplies
and services conform to prescribed requirements.

4.2 Classification of inspections. The inspection requirements specified
herein are classified as follows:

-\ Nim 13 Ll cen Sommenmddaem (o 0 2)
(aJ Qualirication inspection (see 4,37
(h) Oualitv conformance insnection (see u4.4)
\Nis ) NuQZadty LULIUITHGQLLT Lluspeetalia: (st PV

-

=L

B — p———
T

Ll L eemmmen o

e e

e RS R AT

R SR ]




——————————

S

Downloaded from http://www.everyspec.com

MIL-D-26549A(USAF)

4.3 Qualification inspection. Qualified inspection shall consist of all
examination and tests specified herein. Qualification tests are those
tests accomplished on samples submitted for qualification as satisfactory

productis.

4.3.1 Qualification samples. The test samples shall consist of 5 gallons
of the descaling compound and 1/2 pint or 1 pound of each ingredient. Upon
the request of the qualifying activity, an additional 50-gallon sample of the
descaling compound shall be supplied for the field service test specified in
4.6.10. Samples shall be identified with the manufacturer's production code
number (not experimental number) and forwarded to the qualifying activity or
as otherwise directed in the letter or authorization from the qualifying
activity (see 6.3).

4.3.2 Test report. In addition to the qualification test samples, the manu-
facturer shall furnish a test report showing results of all tests required by
this specification except the test for field performance.

4.4 Quality conformance inspection.

4.4.1 Acceptance test. Acceptance tests are those tests performed on
samples selected from each batch that has been submitted for acceptance
under contract.

4.4.2 Batch. A batch shall consist of all of the descaling compound
produced at one operation under the same conditions, the weight or volume of
which may vary depending on the manufacturer's facilities.

4.4.3 Sampling. A 2-gallon sample shall be taken from each batch and sub-
jected to all tests described under 4.6 with the exception of the laboratory
performance test (4.6.9), field service performance test (4.6.10), operation-
al stability test (4.6.11), and corrosion dimensional change test (4.6.17).
Samples shall be selected from the first batch for the first production
order submitted for acceptance and shall be selected from each batch there-

after.

4,5 Toxicology data and formulation. The supplier shall furnish the toxi-
cological data and formulations required to evaluate the safety of the
material for its intended use.

4.6 Test methods

4.6.1 Appearance. The appearance shall be tested as follows: Thoroughly
mix contents of an unopened container of descaling compound by shaking for at
least a 3-minute period. Fill a 100-ml graduate to the 100 mark with this
compound. Stopper the graduage and let stand undisturbed for 24 hours at a
temperature of 25°C (77°F). At the end of this period, examine the compound
for sediment and undissolved matter. Inert sediment shall be not more than
1.0 ml. A 50 ml centrifuge tube can be used in place of the graduate cylind-

) er. The inert sediment, however, shall be not more than 0.5 ml.

5
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L.6.2 Viscosity. The viscosity shall be m-asured with the compound at 25°C
(77°F) by means of a Brookfield Model LVF viscosimeter as lelows. Fill a

Center a No. 1 or other suitable spindle in the beaker and immerse it in the
compound up to the grcove on its shaft. Operate the instrument at 60 revo-
lutions per minute (rpm) (or other suitable speed) for 30 +1 minutes. Take

a minimum of three readings from the rpm 100 scale. Multiply the average of
the readings by 1 (or other suitable factor) to obtain the viscosity in
eentipolsesi (Corrections, if necessary, should be made tc the final read-
ing in accordance with the instrument manufacturer's instructions.) Visco-
sity of the compound shall be not more than 120 centipoises.

4.6.3 Rinsabilitx A 3 by 4 inch clean panel made of type 316, 321, 347,
or similar stainless steel, having a hole drilled in one end, shall be

immersed in the descaling compound for 2 or 3 seconds. The panel shall then
be removed and suspended vertically in air for S5 minutes. A stream of hot
tap water shall then be directed over the entire surface of the panel for at

lease 2 minutes. The panel shall be exposed to air for at least 1 hour.
The panel shall then be immersed in an 800 ml beaker filled with boiled

distilled water to which has been added and thoroughly stirred 2 or 3 drops
of l-percent alcohlic phenolphthalein indicator solution. The water in the

4.6.4 Nonflammability. The test panel that was used in the rinsability test
(4.6.3) may be used to test nonflammability. The clean, dry panel shall be

dipped in a beaker of the descaling compound and immediately upon removal

suspended on a ring stand. A small flame from a microburner shall be passed

back and forth along the lower edge of the panel. The flame shall be re-

moved and the panel carefully observed. There shall be no evidence of
mke

L4L.8.5 Specific gravity. The specific gravity of the compound shall be
determined by means of a Westphal or equal spec'fic gravity balance and shall
be reported at 25/25°C (77/77°F). The specific gravity shall be no less than

1.255 nor greater than 1.495.

4.6.6 Volatile ingredients. Distillation apparatus shall be assembled using
a 500 ml, round-bottomed flask with a thermometer well, Liebig condenser,
dlstllllng tube, and thermometers. Boiling chips shall be placed in the

flask and 250 ml of the well-shaken descallng cgmpound shall then be added.
The flask shall be carefully and uniformly heated by any convenient method.
As the contents of the flask are heated from 25°C (77°F) to 135°C (275°F)

the receiver shall be watched to determine if any liquid is distilled over at

200 e I

the temperature specified. There shall be no distillate other than water in
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the receiving vessel when the temperature of the vapors i e disti
tube portion of the apparatus reaches 100°C (212°F). About 15 ml of
distillate shall be collected and about S5 ml poured on a large watch glass.
in a hood an open flame shall be passed over the watch glass. There shall be

no evidence of burning or flashing. By means of an Abbe-3L Refractometer,

1]

B&L, or similar dev1ce, the refractive index (N = ﬁy) of a fresh portion of
the distillate shall be determined. The refractive index shall be 1.3330 +
0.0005

4.6.7 Solubility in water. The descaling compound shall be tested for
solubility as follows: Pour 10 ml of the compound into a 100 ml graduated
cylinder. Add 10 ml of cold distilled water. Stopper the cylinder and
thoroughly agitate contents by shaking for 30 seconds. Examine contents
for 1mmlsc1b111ty Add additional 80 ml of cold distilled water to the

solution in increments of 10 ml and each time na'l‘r'nfp and examine as ab

TP

o

Let solution stand for at least 16 hours. There shall be no visible sepa-
ration of components at the end of this period.
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pedestal. Attach a mercury thermometer (range 0°F to 302°F w1th a 3 inch
immersion marking on the stem) to the rod above the open test tube by means
of a thermometer clamp. Fill the tube to the 3-3/4 inch level with the
compound. Add two small boiling chips. Lower the thermometer into the
compound so that the tip is 2.5 inches from the bottom of the test tube.
Leave top of test tube open. If a layer of bubbles are cobserved at the
air- llqu1d interface they may be removed by adding a very small droplet of
antifoam agent or by waiting for them to clear. Slowly apply uniform heat
to bottom of the test tube by passing back and forth a 1 inch high blue
flame of a Bunsen burner. At no time shall the flame remain statlonary
3y t

The temperature at which continuous ebullition (state of boiling, bubbling)
occurs at the surface of the liquid in the tube shall be the boiling point.
Disregard small bubble formation initially observed at the bottom of the
tube. The boiling point shall be in the range of 115.6°C to 135°C (240°F
to 275°F).

4.6.3 Performance (laboratory)

4.6.9.1 Preparation of test specimens. A heavily scaled combustion cham-
ber inner liner assembly, a transition liner assembly, 6 turbine buckets,
and 6 turbine nozzle vanes shall be obtained from a jet engine having a
minimum operational time since last overhaul (if possible) of 500 hours.
(Agency supplying the parts will furnish the operational time data.)

7
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4.6.9.1.1 Combustion chamber inner liner. This assembly during operation

is subjected to considerable variations in temperature, flame impingement
patterns, et cetera; consequently, the nature of the scale formation varies
in the various areas of the liner. Froper evaluation ot the descaling

action of a compound on the inner liner is particularly difficult and
important. Random selection of the imner limer sections for evaluation is
unreliable. The following technigue, proven to be most satisfactory by

numerous experiments conducted shall be used to evaluate the effectiveness
of the descallng compound on the inner liner:

(a) Cut off the dome section of the liner.
(An acetylene torch shall not be used for cutting liners.)

.
aler
Qe

+ ~ut the entire len
T Ccut The entire 1er

(¢) By means of yellow marking pencil or a crayon, mark the en-
tire surface area of the inner liner intc 64 equal squares approximately
3 by 3 inches. (This is based on a J57 liner.)
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(e) After marking, cut the inner liner along the guide lines

drawn. (Do not cut up the

liner until all squares are permanently identi-

fied.) An acetylene torch shall not be used for cutting liners.
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4.6.9.1.2 Transition liner assembly. Prepare the transition liner into

64 equal specimens in the same manner as specified in paragraph 4.6.9.1.1,

except that the shape will

necessarily vary.

%.6.8.1.3 Turbine buckets and nozzle vanes shall be from the same engine,
If +he ann-ino hae mnltinla tiwhine ctacec t+he buckets a d vanes chall be
he engine has multiple turbine stages, the bucketg and vanes shal
from the same wheels. The turbine buckets and nozzle vanes need not be

cut.

4.6.9.2 Quantitative measurement of percent descaling. (The test method

described here is considered more accurate than subjective methods that

_________________ e )

depend upon direct ocular measurements of processed specimens.)
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Table II. Test specimen groups for liners.

2/ Grow I | 2/ Growp 11 i 3 Growp 111 | 4/ Growp 1v |

B

1T ' 2T ST ‘ 6T i

| 3T g 4T 7T 8T :
2B 1B 6B 5B
. 4B ; 3B ( 8B 7B

f T 10T ; 13T 14T ;

11T 12T : 15T 16T :
10B 9B 14B 13B
‘ 12B 11B 16B 15B
‘ T 18T 21T ; 22T
5 19T f 20T 23T ' 24T
a 18B 178 22B ; 21B
' 20B 19B 2uB ; 23B

i 25T 26T 29T i 30T ,
f 27T 28T 31T ' 32T
26B 25B 30B : 29B

I 28B 278 32B ‘ 31B i

1/

— Specimens for comparison descaling process (see 4.6.9.3).

2/ .
— Specimens for practical laboratory descaling test (see 4.6.9.4),
2/

=’ Specimens for stability test (see 4.6.11).
g Specimens for repeat test, if necessary.

!T
[

Sixteen specimens prepared in accordance with 4.6.9.1 shall used t
quantitatively measure the descaling effectiveness of the comoound

. following method shall be used for all tests:

The

a) Take the average value of the 16 specimens as a criterion. Dry
id s Superimpose a plece of
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pposite side. =

face of the specimen and all islands or areas of residual dark (black or
brown) scale. Ignore surface staining or discoloration due to metallic
surface conditions in the drawing of the residual scale area. reproduce
all smaller descaled areas which appear as openings in the residual scale
and which are surrounded by undescaled areas. Repeat entire procedure on
the outside face of the specimen. Place the two tracings over carbon

(]

[
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paper. Insert underneath the carbon a sheet of Dietzen No. 340R-10, or
equal, graph paper containing 10 by 10 squares to the inch. Retrace all
boundaries on the tracing paper to reproduce the area of the test specimen

and the scaled areas on the graph paper. Determine by careful couutlng Lhe
total area of each face and fhe area of residual scale on each face in
terms of the number of sgquares.

(b) Determine the percent of the test specimen descaled by the follow-
ing formula:
Number of squares representing
Percent Descaling = descaled area (two sides) x 100
Number of squares representing
surface area of specimens (two sides)

.‘5,9,2,l When visual inspection indicates extreme contrast in descaling
effica the method specified in 4.6.9.2 need not be performed.

4.6.9.3 Comparison descaling process (fused salt). The process for compari-

son shall be as follows: Place approximately 750 grams of caustic potash

chlorlde free) into the iron pot of a Hoskins 110-volt electrlc furnace, or
i e . N

@M r
o+ )
+

«'f -

Add more caustlc flakes as necessary to raise molten bath level in pot to half
way mark. (CAUTION: Wear goggles, faceshield, and gloves while working with
fused salt bath. Perform under a well-ventilated hood Type 316 stainless

_____ { for 15
minutes. Temperature shall be checked with pyrometer. Carefullv immerse
heated group I specimens into the fused salt bath for 30 minutes. Remove
specimens and drain until free of most of the molten caustic. Drainage time

SE0R

shall not exceed 15 seconds. Then immerse specimens in 25°C (77°F) distilled
water for 3 minutes. Remove and wash with cold, flowing tap water to rinse
completely the alkali from the specimens. Freshly prepare an alkaline per-
manganate bath as specified in 4.6.9.4.2. Immerse specimens for 1 hour while
malntalnlng bath at 88°C (190°F). Remove specimens and thoroughly pressure

rinse with cold water, or scrub with a soft bristle, wooden handled brush if

suitable facilities for pressure r1n51ng are not available. Prepare a nitric
bath as speCLrleq in i Immerse specimens for 30 mlnutes whlle

a :
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ng proces ah~s
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4,6.9.3.1 Two turbine buckets, two nozzle vanes, and sections of transition
liners shall be subjected to the process described in 4.6.9.3.

.6

.Q.4 Practical lahoratorv decralino tect
s 98 rracrical 1aborateo gescall test

4.6.9.4,1 Preparation of processing line. Three 6 by 6 by 6 inch, or
larger, immersion tank baths fabricated from approximately 0.060 inch gauge,
type 302, 304, 316, or 321 stainless steel shall be used as a processing
line. Tanks shall be arranged under a hood. Each tank shall be placed on
an adjustable, thermostatically controlled, electric hot plate. A variable
speed, electric stirring device shall be mounted over each immersion bath.
The unit shall be set to operate at moderate speed. Dial reading, stainless
steel (18-8) thermometers, 10°C to 204.4°C (50°F to 400°F) range, shall be
used to indicate bath temperatures. Shielded thermocouples will also be sat-
isfactory provided shields are impervious to attack by hot caustic or room
temperature nitric acid solution. Interval timers shall be used to control
immersion intervals.

4.6.9.4.2 Preparation of solutions. Auxiliary solutions are required to

properly evaluate descaling compounds submitted under this specification.
(a) Descaling compound bath: The first tank (described in

4.6.9.4.1) shall be filled about two-thirds full with descaling compouna to

Tm a3 Th.,. Anacmrellome mceme nscend bkl a1 mm et d A md € Aameono

DE LToLeU.,. illT dTSCadll 15 LUHIPUUHU diil dliald UC Hnaldlitdlilicu GL J chl ccCco

below its boiling temperature.

(b) Alkaline permanganate bath: The second tank shall be filled
two-thirds full with a solution containing 20 ounces of sodium hydroxide,
20 ounces of sodium carbonate, and 10 ounces of potassium permanganate dis-
solved in sufficient water to make one gallon of solution. The alkaline

A ATy o o anliitiaAan o+ Qnon {1onor\
chmuusauabc SULMULCLUVI QL v \dIV

(c) Nitric acid bath: The third tank shall be filled two-
thirds full with a 25 percent of volume (70 percent) nitric acid solution.
The solution shall be maintained at 25°C (77°F).

escalin E test proceaure \manura0turer 's compound ). (o]
A mnad In A = +~'|-\ n & Q1 nA ananifiaAd in tahl
pPiepai T Ll G\'VVLUQLI\«C WiITII TeCeTea QAAu ac OPTLiad iU &id - A
and specimens similarly prepared from the transition liner, 2 turbine buc-
kets, and 2 turbine nozzle vanes shall be used in testing the descaling
compound. After preparation of testing apparatus and solutions in accord-
ance with 4.6.9.4.1 and 4.6.9.4.2, specimens shall be processed as follows:
Immerse specimens in first tank for 1 hour. Remove and pressure rinse with
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a steam pr air-water gun. If pressure rinse facilities are not available,
scrub specimens with a soft bristle, wooden handled brush for at least

3 minutes under a stream of hot tap water. Immerse specimens in second
tank for 1 hour. Remove and rinse as indicated above after removal from

[8

first tank. Immerse specimens in third tank for 30 minutes. Remove and

rinse as stated above. Calculate descaling percentage in accordance with
4.6.9.2. Compare specimens with specimens processed through molten salt

bath (see 4.6.9.3). The descallng percentage shall be equal to or greater
than that obtained by the comparison test (80 to 95 percent).
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ducted by the gualifying activity. A valuation of the descaling
properties of each compound shall be made by Air Force pilot line test
facilities prior to qualification. For the field service tests hot section
parts from aircraft jet englnes currently in use and having a minimum opera-
tional time of 300 hours shall be processed. The descaling procedure (see
4.6.9.4.3) shall be followed at the service test facility except that

steam and air-water gun rinsing shall be used. The molten salt bath compari-
son will not be required. Parts shall be descaled sufficiently to enable
complete inspection and permit repair. No more than 5-percent residual

scale shall remain on the parts.

4.6.1]1 Operational stability. A stainless steel tank similar to the tanks
described in 4.6.9.4.1 shall be filled about two-thirds full with the de-

scaling compound for testing as follows: Carefully lower the tank into a
larger stainless steel tank containing a 50 percent by weight aqueous solu-
tion of potassium hydroxide, and a 1-1/2 inch thick piece of stainless steel
placed flat on the bottom thereof. Bath level in the larger tank shall be
no greater than two-thirds full after immersion of descaling tank. Mark

levels of both baths by any suitable method. Insert a dial reading, stain-
less steel (18-8) thermometer, 10°C tc 204.4°C (S0°9F +c u40Q°T) range, in

less steel thermomete 40 ange ,
the descaling compound. Place the entire system on an adjustable, thermo-
statically controlled, electric hot plate. Heat the bath so that tempera-
ture of descaling compound is within 5 degrees of its boiling temperature
Maintain this temperature for 7 consecutive days (168 hours). To minimize

water evaporation place a large glass 1id over the system. Replace water

e
Ii-'

losses in both tanks when necessary, using the previously marked levels as
guides. After completion of the stability test, cocl the descaling compound,
remove it from the potassium hydroxide heating bath and subject it to the

laboratory performance test described under 4.6.9.4.3. Group III specimens
prepared in accordance with 4.6.9.1 and specified in table II shall be used
for performing this test. Material shall be considered unstable if the de-
scaling effectiveness of the stability tested material is not within 5 per-
cent of that obtained with fresh material.

13
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4.6.12 Alkalinity. The compound shall be tested for alkalinity as follows:
Weigh accurately a sample containing 48.7 grams of the descaling compound.
Dilute sample to 1 liter with cold, boiled distilled water. Be sure com-
plete transfer of material is made. BShake flask thoroughly. Pipette 50 ml
of the diluted material into a 250-ml, low-form beaker. Standardize
(according to the manufacturer's directions) a Beckman pH meter, Model H2,
or equal, that has an entire pH range glass electrode. Immerse electrodes
in the solution, and with constant stirring by means of a magnetic stirring
device slowly titrate with 0.5 N HCl to a pH of 12.0. The quantity of acid
used to obtain this pH shall be no less than 15 ml and no more than 18 ml.

4.6.13 Hydrogen-ion concentration (pH). The pH of the descaling compound
shall be determined as follows: Standardize (according to the manufacturer's
directions) a Beckman pH meter, Model H-2, or equal, that has an entire pH
range glass electrode. Fill a 250-ml beaker half full of a 0.5 percent
solution of the compound. Immerse electrodes in solution, allow sufficient
time for electrodes to reach temperature equilibrium with solution, switch
to 6-14 range, and read pH. Record the temperature of solution. The pH
shall be greater than 12.0 at 25°C (77°F).

4.6.14 Cold stability. The test of cold stability of the descaling compound
shall be as follows: Pour approximately 50 ml of the compound into a suit-
ably sized test tube. By any suitable means lower the temperature of the
compound to -26°C +1°C (-15°F +2°F). Maintain temperature for 1 hour. Re-
move compound from cooling bath and allow to return to room temperature 25°C
(77°F). Invert test tube 5 times and examine contents. Any evidence of
either precipitation or layering shall be cause for rejection.

4.6.15 Pour point. Pour point shall be determined in accordance with ASTM
D97-66. The pour point shall not be above -1°C (30.2°F).

L.6.16 Cation precipitation

4.6.16.1 Preparation of solutions. Metal ion solutions (concentration 1 ml =
10 milligram (mgs) of cation) shall be prepared as follows: Weigh separately
40.3720 grams of CoCly.6Hp0 and 40.5010 grams of NiCl2.6H20. Transfer each
weighed salt to a l-liter volumetric flask and add sufficient cold distilled
water to dissolve all crystals. Stopper and shake flasks thoroughly. Add
additional water to the l-liter marks and shake flasks again to assure com-
plete solution.

4.6.16.2 Titration. The descaling compound shall be titrated as follows:
Fill a 50-ml burette with the cobaltous solution prepared in accordance with
4.6.16.1. To a 50-ml, graduate cylinder with a ground glass stopper, or a
suitable test tube, add 2 ml of descaling compound by means of a volumetric

1y

~-.
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pipette. Titrate 10 ml of the cobaltous ion solution into the graduate,
stopper, and shake thoroughly for approximately 15 seconds. Let stand for
1 minute and examine. Any evidence of distinct, permanent turbidity at

25°C {77°r} shall be cause for rejection. Repeat the test using a fresh
m

1 of descaling compound, except that 12 ml of nickelous solution shall
d in nlace of the co

-3 paastT or -..v

(
(
t

4.6.17 Corrosion dimensional changes

4.6.17.1 Prepara on of alloy specimens. One spec1men approxlmately 0 2

+
u 0 centimeters long may be used for the corrosion tests. Specimens shal
be prepared as follows: Cut to dimensions specified above and grind cut
edges parallel to 0.001 inch. Polish first with Grit No. 180 aluminum oxide
cloth and follow by finer polishing with Grit No. 240 until the surfaces are
free of any dark oxide films. Calculate the total surface area of each
specimen to the nearest 0.1 square centimeter. Thoroughly clean specimens
in hot trichloroethylene conforming to 0-T-634 flush with water to remov

................... conforming flust th water to remov
any loose metal particles or aluminum oxide powder, rinse in methyl alco
and air dry. Weigh on an analytical balance to the nearest 0.1 of a mill
gram.

4.6.17.2 Corrosion test procedure. Each set of alloy specimens shall be
weighed as specified in 4.6.17.3 and processed only through the manufacturer's
descaling compound as follows: Set a 2,000-ml Pyrex beaker or an adjustable
type, thermostatically controlled, electric hot plate. Insert an insulating

glass or porcelain plate on the inside, bottom surface of the beaker. Place
into the large beaker either a 600-ml Pyrex beaker (if sheet stock corrosion
specimens described in 4.6.17.1 are used), or a 400-ml tall-form Fyrex beak-
er (if bar stock specimens of equivalent surface area are available.) Pour
enough descaling compound into the smaller beaker so that when the alloy
specimens are submerged therein the compound level shall be 2 inches above
the specimens. By means of a funnel or graduate, pour a 50-percent potassium
hydroxide solution into the larger beaker up to the same level as that of

the descaling compound in the smaller beaker. Insert ASTM thermometers (0°
to 302°F) into the descaling compound and the heating bath to record tempera-

tures. Place watch glass over smaller beaker. Apply heat and adjust hot
plate regulator until thermal equilibrium is obtained. When the test tempera-
ture (5 degrees below the boiling point of the descaling compound) is reached

immerse the corrosion ‘test specimens in the descaling compound for 1 hour.
Remove specimens. Rinse under a stream of warm water for 1 minute. Brush

with a soft, wooden handled br h and flush in distilled water. Rinse with
methyl alcohol, air dry for at least 15 minutes, and weigh each specimen to
the nearest 0.1 milligram.

15
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4.6.17.3 Calculation of weight losses. During processing in accordance
with 4.6.17.2 each specimen shall be weighed before immersion in the descal-
ing compound and after removal from the descaling compound. Weight differ-
ences shiall be calculated-in grams and converted to mllllgrams by multlply-
ing by 1,000. Weight changes shall thus be expressed in milligrams per the
entire surface area of the specimen.

.6.17.4 Calculation of dimensional changes. Dimensional changes (penetra-
ion due to corrosion) for the specimens shall be no more than 0.05 mils and
shall be calculated from the weight loss data as follows:

_ s e s Miligrams loss 1 1
Penetration in Milis = - K == X
total specimen 8.5 2.54
area in square

centimeters

]
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4.7 Rejection and retest. Rejected descaling compound shall not be resub-
mitted for inspection without furnishing full particulars concerning previous
rejection and measures taken to correct defects.

5. PREPARATION FOR DELIVERY J

tio and packaging. Preservation and packaging shall be level

5.1.1 Level A. Unless otherwise specified, the descaling compound shall be

furnished in 5-gallon drums conforming to ICC-5B, Type I of PPP-P-704b or in
55-gallon drums conforming to type I of PPP-D-729b(ICC-Sb). The size of the
container shall be specified by the procuring activity.

5.1.2 Level C. Unless otherwise specified, packaging shall be in accordance
with the manufacturer's commercial practice.

n
N

5.2 Packing. Packing shall be level A or C, as specified {see 6.2
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5.2.2 Level C. Compound packaged in accordance with 5.1.2 shall be packed
to afford protection agalnst damage during direct shipment from the supply

source to the first rece1v1ng acr1v1ty for immediate use. Containers shall
comply with Consolidated Freight Classification Rules or other common carrier
regulations applicable tc the mede of transportation.
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5.3 Marking. In addition to any special marking required by the contract
or order, individual containers shall be marked in accordance with the
requirements of MIL-STD-129. The shipment marking nomenclature shall be
as follows: Descaling Compound, Alkaline, Hot Section Jet Engine Parts.

5.3.1 Additional marking. Each container shall alsc be durably and legiblj
marked with the following infgrmation so that the markings will not become

Specification No.
Mfris Code No.
Date of Manufacture

CAUTION: The ingredients used in the manufacture of this compound
are toxic and caustic, and proper precautions should be
taken to prevent contact with skin and clothing and to
avoid inhalation of the vapors. If skin contact should
occur, remove clothing and wash with copious amounts of
water. If eye contact should occur wash well with

water, then with a saturated boric acid solution. See

a physician as soon as possible in any case.
6. NOTES
6.1 Intended use. The compound covered by this specification, together
with auxiliary solutions described under 4.6.9.4.2, is intended to be used
for descaling hot section jet engine parts.

6.1.1 Precaution. The descaling compound should not be used on aluminum
alloys. 1In addition, it should not be used on any other alloy whose
dimensional losses will be greater than 0.05 mils, or on any alloy where
dimensional losses in auxiliary baths, such as alkaline permanganate and
nitric acid, exceed 0.05 mils. Check Technical Order 2J-1-13 before using

material.

6.2 Ordering data. Procurement documents should specify the following:

a. Title, number and date of this specification.

b. Quantity of descaling compound desired.

o Sampling plan, if other than specified (csee 4. u.1).

“e WD A diig pPallily ad ViaiTa LG OopSTas st Nw= i -7

d. Size of container required (see 5.1.1).

e. Applicable levels of preservation and packaging, and packing (see

v

The unit of purchase is the U. S. gallon of
20
70
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6.3 Qualification. With respect to products requireing qualification, i

awards will be made only for products which are at the time set for opening

of hide aualifiad for inclueiaon in rha annliraohla Mialdfiad Demdicnta T I1ss

Va Vauey YuaaisiaiTu VL 4L AUO AVII LM LUT appililtaQuUit JUuglllitu JLiUUUCLD LIBC

whether or not such products have actually beern so listed by that date.

The attention of the suppliers is called to this requirement, and manufac-

turers are urged to arrange to have the products that they propose to offer |
to the Federal Government tested for qualification in order that they may

this specification. The act1V1ty responsible for the Qualified Products
Tamt 38 +ha Adyr PaAawrnan Matawd 1o P Y N —— Adoan o AEA A A YTl ~ Lo T_oaa - o~
Mmide 1o iR A1l rOYCE rmiaceiliasise uauvLaLuxy, ALLIL] fiAAA, WiIignitl=ratterson
Air Force Base, QOhio Agﬁq?, and information nertainino ta auali€icatrian of
- - -~ asasa EE L R L = L Y ) gl \-u‘.ln‘..lb -7 \luﬂ‘-&& AWwQ L AVILI VL
products may be obtained from this activity.
Nesmn A men oo R o T ¢ a . : e
vustoaians: rreparing AcCCT1ivity:
Air Force - 11 Air Force - 11
Reviewers: Project No.6850-F425
Air Force - 68 i
i
i
i T
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— SPECIFICATION ANALYSIS SH

INSTRUCTIONS: This sheet is to be filled out by personnel, either Government or contractor, involved in the
use of the specification in procurement of products for ultimate use by the Department of Defense. This sneet
is provided for obtaining information on the use of this specification which will insure that suitable products
can be procured with a minimum amount of delay and at the least cost. Comments and the return of this form
will be appreciated. Fold on lines on reverse side, staple in corner, and send to preparing activity. Comments

Wiss ST SPPreCialied. I2C.C On iiN€S ON ICVEerse 8108, 3138p:T I comes arir

and suggestions submitted on this form do not constitute or imply authorxzanon to waive any portion of the
referenced document(s) or serve to amend contractual requirements.

SPECIFICATION

FRERT S SR

ORGANIZATION

CITY AND STATE CONTRACT NUMBER

MATERIAL PROCURED UNDER A

PP, PRI,

f—‘\ DIRECT GOVERNMENT CONTRACT r_l SUBCONTRACT
1. “A:TANYSEPART OF THE SPECIFICATION CREATED PROBLEMS OR REQUIRED INTERPRETATION IN PROCURE-
U

PP,

8. RECOMMENDATIONS FOR CORRECTING THE DEFICIENCIES

2. COMMENTS ON ANY SPECIFICATION REQUIREMENT CONSIDERED TOO RIGID

3. IS THE SPECIFICATION RESTRICTIVE?
) ves TO ~no (U **yes™. in what way?)

4. REMARKS (Attach eny pertinent deta which may be of uee in improving this specilication. 1f there are additional papers,
attach to form and g!, bcfh in an envelope eddressed to preparing activity,

SUBMITYED BY (Printed or typed name and activity - Optional) OAYE

DD' :2:’:. 1426 REPLACES EDITION OF 1 OCT 64 WHICH MAY BE USKD.

AFLC=~WPAFB-OCT 67 2M
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