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1. SCOPE:

1.1 This recommended practice establishes the procedures and requirements for
cleaning titanium alloy parts prior to adhesive bonding operations.

1.2 The surface treatments described herein have proven effective for producing
a suitable surface for application of adhesive primers, films, or pastes
prior to bonding operations.

1.3 Safety-Hazardous Materials:

While the materials, methods, applications, and processes described or
referenced in this recommended practice may involve the use of hazardous
materials, this specification does not address the hazards that may be
involved in such use. It is the sole responsibility of the user to ensure
familiarity with the safe and proper use of any hazardous materials and to
take necessary precautionary measures to ensure the health and safety of all

personnel involved.
2. REFERENCES:
2.1 Applicable Documents:

The following publications form a part of this specification to the extent
specified herein. The latest issue of SAE publications shall apply. The

applicable issue of other publications shall be the issue in effect on the
date of the purchase order.

2.1.1 SAE Publications:

Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

SAE Executive Standards Committee Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is
entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be revised, reaffirmed, stabilized, or cancelled. SAE invites your written comments and
suggestions.
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2.1.1.1 Aerospace Material Specifications:

AMS 3803 MWipes, Cotton, Loosely Woven
AMS 4911 Titanium Alloy Sheet, Strip, and Plate, 6A1 - 4V, Annealed

2.1.2 ASTM Publications:
Available from ASTM, 1916 Race Stréet, Philadelphia, PA 19103-1187.

ASTM D 740- Methyl Ethyl Ketone

ASTM D 1002 Strength Properties of Adhesives in Shear by Tension Loading
(Metal~to-Metal)

ASTM D 1193 Reagent Water

2.1.3 U.S. Government Publications:

Available from Standardization Documents Order Desk, Building 4D, 700
Robbins Avenue, Philadelphia, PA 19111-5094.

2.1.3.1 Federal Spec1f1cations:

0-C-303 Chromium Trioxide, Technical
0-N-350 Nitric Acid, Technical
0-S-809 SuTlfuric Acid, Technical
0-T-620 Trichloroethane 1,1,1, Technical, Inhibited,
(Methyl Chloroform)
UU-P-268 Paper, Kraft, Wrapping
CCC-C~440 Cloth, Cheesecloth, Cotton, Bleached and Unbleached

2.1.3.2 Military Specifications:

MIL-P-17667 Paper, Wrapping, Chemically Neutral (Non Corrosive)
MIL-C-87962 Cloths, Cleaning, for Aircraft Fuel Tanks

3. PROCESSING MATERIALS, SOLUTIONS, AND EQUIPMENT:
3.1 Deionized Water:
The total ionizable solids should not exceed 100 parts per million (ppm)

when measured on an in-lTine conductance bridge calibrated for sodium
chloride.
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3.2 Etch Solution:

3.2.1 Solution Preparation: Prepare the etch solution as in Table 1,
maintaining the solution below 38°C (100°F):

TABLE 1
Chemical Concentration
Concentrate etch (see 6.2.1.1) 10% by volume
Nitric acid (see 6.2.1.2) 21% by volume
Chromic acid (see 6.2.1.3) 4 oz + 0.1 per gal of solution
(30 g + 1 per L of solution)
Deionized HWater remainder

3.2.1.1 Fill tank half full of deionized water.

3.2.1.2 Add chromic acid slowly with agitation.

3.2.1.3 Add nitric acid slowly with agitation.

3.2.1.4 Add the etch concentrate (see 6.2.1.1) slowly with agitation.
3.2.1.5 Add the remainder of the deionized water. Slowly agitate.
3.2.2 Etch Solution Control: Control the etch solution as in Table 2:

TABLE 2
Parameter Control Limits
Etch rate
With alkaline cleaning T.8.D.1
Without alkaline cleaning T.8.D.1
Cr03 3.5 to 4.2 oz/gal
(26.2 1;0 31.4 g/L)
Free nitric acid 24 to 29 oz/gal
(180 to 217 g/L)
Etch concentrate T.8.D.1

1To be determined after accumulation of data for
6 months or less, and a statistical evaluation thereof.
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3.2.2.1

3.2.2.1.

3.2.2.1.2.1

3.2.2.2

3.2.2.2.

1

. t8

2

Etch Rate:

For each type of etch rate, use two deburred specimens of AMS 4911
titanium alloy sheet machined to a 125 pin (3.2 pm) or smoother
surface finish, and not less than 9 in2 (58 cm?) in area per side,
and any constant thickness between 0.020 and 0.060 in (0.51 and 1.52

mm) .

Solvent clean, liquid hone, and alkaline clean as in 3.7.1 through

3#?.4.

alkaline cleaning (see 3.2.2).

Air dry for not less than 1 h or to constant weight.

Alkaline clean for 25 min + 1 only when determining etch rate with

Weigh specimen on an analytical balance to the nearest 0.0001 g.

Determine average panel thickness with micrometer to the nearest

0.0001 in €(0.002 mm) based on not less than five readings.

Immerse specimen in the etch solution of 3.2.1 for 15 min + 5.

Rinse as in 3.7.5.2 and 3.7.5.3 and air dry for not less than 1 h.
Reweigh specimens and determine weight loss for each to the nearest

0.0001 g.
Calculate etch rate as in Equation 1.

x weight loss x thickness in in (mm)

1

original weight

Determination of CrO3 Concentration:

= in (mm) per surface per h (Eqg.1)

Take a 10.0 mL sample of the etch solution of 3.2.1 and dilute to

100.0 mL in a volumetric flask.

Transfer 4.0 mL of the above solution to a flask and add 100 mL of
ASTM D 1193, Type III water. Then add 10 mL of 50% sulfuric acid

(HpS04) (see 6.2.3).

To the above solution add 10 mL of 20% potassium iodide (KI) solution
(see 6.2.4), followed by 10 mL of soluble starch solution (see 6.2.5).

Titrate the above solution with 0.1 N sodium thiosulfate NapSy03

solution (see 6.2.12) to the end point.
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3.2.2.2.5 Calculate the CrO3 as in Equation 2:

_A_

CrO3 in o r gal =
r3 1n oz per gal = ogg

(Cr03 in g/L = A) (Eq.2)

where:
A =mL of 0.1 N sodium thiosulfate to titrate 3.2.2.2.4.
3.2.2.3 Determination of Free Nitric Acid in Etch Solution:

3.2.2.3.1 Dilute 5.0 mL of solution with ASTM D 1193, Type III water to 100.0 mL
in a volumetric flask.

3.2.2.3.2 Transfer 20.0 mL of the above solution to a volumetric flask and
dilute with ASTM D 1193, Type III water to 100.0 mL.

3.2.2.3.3 Transfer 10.0 mL of the above solution to a 250 mL Erlenmeyer flask
and add 25.0 mL of 0.2 N ferrous ammonium sulfate Fe(NHg)2(S04)2
solution.

3.2.2.3.3.1 To prepare a 0.2 N ferrous ammonium sulfate solution:

Add 100 mL concentrated H2S0O4 to 600 mL ASTM D 1193,
Type III water

Add 78.4 g of Fe(NHg)2(S504)2.6Ho0 (see 6.2.6)

Mix to dissolve

Ditute to total of 1 L with ASTM D 1193, Type III water.

aooT b=

3.2.2.3.4 To the solution of 3.2.2.3.3 add 20 mL of concentrated HpSO4 (see
6.2.3), and boil the solution approximately 5 min until the color is a
clear green-yellow,

3.2.2.3.5 Cool flask under tap water, add 50 mL of ASTM D 1193, Type III water,
and cool again.

3.2.2.3.6 Add three drops of 0.025 M Ferroin (see 6.2.8) indicator -and titrate
with standardized 0.200 N potassium dichromate (KpCrp0O7) (see
6.2.7) to a bright green.

3.2.2.3.6.1 To prepare 0.200 N KoCrp07, add 9.806 g KoCroO7 to
ASTM D 1193, Type III water to yield a volume of 1 L.

3.2.2.3.7 Run a blank through the above procedure, substituting 10 mL of

ASTM D 1193, Type III water for the solution aliquot in 3.2.2.3.3.
Run a blank daily.
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