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FORD LABORATORY TEST METHOD BL 104-01

ALUMINUM CYLINDER HEAD HEAT-TRANSFER
CORROSION TEST

Application

It is essential that engine coolants prevent internal heat-transfer corrosion of aluminum cylinder heads during
engine operation. Any corrosion products formed will likely deposit on the nterior radiator surfaces,
reducing the heat transfer efficiency of the radiator, or actually cause tube blockage. Over-heating and boil-
over of the cooling system may then occur. This short-term screening test is used to evaluate the
effectiveness of inhibited engine coolants in preventing high temperature heat-transfer corrosion of aluminum
cylinder heads.

Apparatus Required
Temperature Controller
Athena, Model 2000B-16 F/C or equivalent, with temperature control range up to 150 °C. Use type
"J" thermocouple.
Band Heaters
Hotwatt, 950 watt standard construction band heaters or equivalent, 50 mm ID, 125 mm length, 120

volts AC, standard tightening clamp, type "L" terminal.

Ultrasonic Cleaner
Bransonic Model 12, 1 quart, 50 watts, or equivalent.

Vacuum Oven
Thelco Model 10, to 150 °C, or equivalent.

Vacuum Pump
Ace-Nelson Model 911, or equivalent.

Heat-Transfer Corrosion Cell

1. Glass O-ring cell, pyrex, 53 cm long (see Figure 1).
2. O-rings, Viton. (Teflon is not suitable due to high creep rate at test temperature.)
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FORD LABORATORY TEST METHOD BL 104-01
3. Heat-transfer bar, steel (see Figure 2).

4. Top and bottom assembly plates, 316 stainless steel (see Figure 3).

5. Pressure gauge, 0 - 150 kPa.

6. Threaded rods, 72 cm length, typically 1/4 - 20 UNC.

7. Heat-transfer test sample, casting alloy of interest (see Figure 2).

Analytical Balance
160 g minimum capacity with a precision of +/- 0.1 mg; Mettler Model No. H33AR. Curtis Matheson
Catalog No. 368-522 or equivalent.

Glass Capillary Pipet
150 mL Curtis Matheson Catalog No. 081-919 or equivalent.

Low Power Microscope
Bausch and Lomb Model Z-30LZ; Curtis Matheson Catalog No. 369-959 or equivalent.
Apparatus Required
Soft Bristle Brush
Thin Cotton Gloves

Carborundum Paper
Various grits (60-600).

Distilled or Deionized Water
10 ppm maximum dissolved solids per ASTM D1888.

Sodium Chloride (NaC1)
Reagent Grade.

Acetone
Reagent Grade. Caution: Low flash point.

Chromium Trioxide (CrO3)
Reagent Grade. Caution: Corrosive. Refer to Note (1).

Chromic Acid Cleaning Solution
Refer to Para 2 of this FLTM under cleaning of Aluminum Test Specimens. Caution: Corrosive.
Refer to Note (1).
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FORD LABORATORY TEST METHOD BL 104-01

Conditioning and Test Conditions

All test values indicated herein are based on material conditioned in a controlled atmosphere of 23 +/-2°C
and 50 +/- 5 % relative humidity for not less than 24 h prior to testing and tested under the same conditions
unless otherwise specified.

Procedure

Preparation of Coolant Mixtures
Prepare 1 liter of 25 % solution, sufficient for duplicate tests. Mix 250 mL of the coolant
concentrate in 750 mL of distilled or deionized water. To this 1 liter mixture add 165 mg of sodium
chloride (NaCl), either as the salt or as an aliquot from a previously prepared standard sodium
chloride solution. This will give 100 ppm of chloride ions in the final mixture. Analyze for inhibitor
concentration and specific gravity.

Preparation of Aluminum Test Specimen
The following steps are necessary in the preparation of the aluminum test specimen for maximum
accuracy and reproducibility. The test samples may be reused.

1. Flat polish test samples with carborundum paper to remove any gross surface defects of
previous corrosion damage. The final surface polish is with 600 grit paper.

2. Wash test sample with warm tap water, then rinse with distilled or deionized water, and
finally with acetone. Make sure thermocouple holes are free of metal chips and polishing
debris. Flush holes well with acetone, and remove excess liquid. A glass capillary pipet is
suitable for this purpose.

3. Dry test specimen in a vacuum oven for several hours at 65 - 90 °C. Since most castings
have some porosity this procedure is necessary to ensure removal of any residual liquid.
From this point, test specimen should not be handled with bare hands in order to avoid
weighing errors. Thin cotton gloves, Kodak or equivalent, are suitable for handling.

4, Cool specimen to 23 +/- 2 °C, weigh on an analytical balance to 0.1 mg.

5. Assemble test specimen into test cell, avoiding mechanical damage.

Test Cell Operation
1. Assemble cell according to Figure 1. New Viton Qrings should be used between the

aluminum test specimen and glass cell for each test. During assembly make sure O-rings
are properly seated and avoid overtightening threaded rod nuts.
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