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Determination of corrosiveness to silver of aviation turbine fuels — Silver strip method
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Designation 1P 227/82
{Reapproved 1988)

SILVER CORROSION
AVIATION TURBINE FUELS

Attention is drawn to the SAFETY PRECAUTIONS-NOTICE TO USERS published in the Introductions to these Volumes of 1P Standard Methods for Analysis
and Testing of Petroleum and Related Praducts (see Contents List) concerning the need for ensuring that the methods of test are carried out with suitable
attention to safety.

1. SCOPE

1.1. This method describes a procedure for the
detection of the corrosiveness of aviation turbine
fuels towards silver.

2. SUMMARY OF METHOD

2.1. A polished silver strip is completely immersed
in 250 ml of fuel at 50+ 1°C for a period of 4 hr, or
any longer period which may be specified. At the end
of this period, the silver strip is removed from the
sample, washed, and evaluated for corrosion.

3. APPARATUS
3.1. Test Apparatus, see Fig. 1, comprising:
3.1.1. Test Tube — 350ml capacity, made of
heat-resistant amber glass and fitted with an amber
glass B45 ground glass socket.

NOTE 1: Clear glass test tubes may be used provided light is
excluded from the sample.

3.1.2. Cold-finger Condenser — fitted through a
B45 stopper such that an 85mm length of the
condenser is immersed in the fuel. The condenser
should be fitted with a glass hook from which the
silver strip can be suspended.

NOTE 2: If more than one apparatus is in use, the condensers
should be connected in parallel so that each condenser has a
simitar efficiency — it may be necessary to control the inlet water
temperature to 20+ 5°C.

3.1.3. Glass Cradle - for suspension of the silver
strip in the fuel such that the top of the strip is 25 to
30 mm below the bottom of the condenser.

3.2. Water Bath - capable of maintaining the tube
and its contents at a temperature of 50+1°C. The
bath should be fitted with a lid having holes to
accommodate the test tubes.

3.3. Strip Vice — for holding the silver strip firmly
without marring the edges. The type specified in

ASTM D130-1P 154 is suitable.

3.4. Thermometer — any thermometer capable of
indicating the temperature of the bath within the
limits stated in para 3.2.

4, MATERIALS o

4.1. Iso-octane — conforming to the specification
for ASTM knock test grade iso-octane. .

4. Silver Strip — assaying at 99.9% Ag and of
length 17 to 19 mm, width 12.5 to 12,7 mm, and
thickness 2.5 to 3.0 mm. )

4.3. Polishing Materials — silicon carbide cloth of
varying degrees of fineness including 240 grac!e; also
a supply of 150 mesh silicon carbide grain and
pharmaceutical grade absorbent cotton wool.

5. PREPARATION OF STRIPS

5.1. Surface Preparation ~ Remove all surface
blemishes from all six sides of the strip with silicon
carbide cloth sufficiently fine to accomplish the
desired results. Finish with 240 grade silicon carbide
cloth removing all marks that may have been made
by other grades of cloth. Immerse the strip in the iso-
octane, from which it may be withdrawn when
proceeding to the final polishing step.

NOTE 3: As a practical manual procedure for surface
preparation, place a sheet of the abrasive cloth on a flat surface,
moisten it with the iso-octane, and rub the strip against the cloth
with a rotary motion, protecting the strip from contact with the

fingers with an ashless filter-paper. Alternatively, the strip may be
prepared mechanically, using appropriate grades of cloth.

5.2. Final Polishing - Remove a strip from the
iso-octane. Holding it in the fingers protected with

B4S JOlN'\'———‘—j

TUBE TO CONTAIN 350 m! TO BASE OF
JOINT WITHOUT CONDENSER IN PLACE

LINE OF IMMERSION
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DIMENSIONS OF SILVER STRI®
LENGTH 17-19
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THICKNESS 25 -3:0

40 - 42

47-49 08 STANDARD WALL

Fig. 1. Test apparatus.
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ashless filter-paper, polish first the ends and then the
sides with the 150-mesh silicon carbide grains picked
up from a clean glass plate with a pad of cotton wool
moistened with a drop of the iso-octane. Wipe
vigorously with fresh pads of absorbent cotton and
subsequently handle only with stainless steel forceps;
do not touch with the fingers. Clamp in the vice and
polish the main surfaces with the silicon carbide
grains on absorbent cotton. Rub in the direction of
the long axis of the strip, carrying the stroke beyond
the end of the strip before reversing the direction.
Clean all metal dust from the strip by rubbing
vigorously with clean pads of absorbent cotton until
a fresh pad remains unsoiled. Immerse the strip in the
sample within 1 min of completing the final polishing.

NOTE 4: It is important to polish the whole surface of the strip
uniformly to obtain a uniformly stained strip. If the edges show

wear (elliptical surface) they should not be used. The use of a vice
facilitates uniform polishing.

6. SAMPLE

6.1. Tt is particularly important that care should be
taken during sampling and subsequent handling to
eliminate aeration of the samples and to protect them
from exposure to direct or even diffused daylight.
Samples of 250 mi minimum size should be collected
in containers which will not affect the corrosive
properties of the fuels [Note 5]. Clean dark-brown
bottles are preferred. Fill the container to leave not
more than 5% ullage and close it immediately after
taking the sample. Store the sample in a cool place,
preferably below 4°C. Test the sample as soon as
possible after receipt and immediately after opening
the container.

NOTE 5: Experience has shown that tinplate containers are
particularly bad in this respect.

6.2. If suspended water (haze) is observed in the
sample [Note 6], filter through a medium rapid
quantitative filter paper (e.g. Whatman No. 1 or
No. 4), into the clean, dry test tube. Carry out this
operation in a darkened room or under a light
protected shield.

NOTE 6: Contact of the silver strip with water before, or after

completion of the test run, will cause staining, making it difficult to
cevaluate the strip.

7. PROCEDURE

7.1. Pour 250 ml of the sample into the clean test
tube. Suspend a freshly polished strip from the hook
on the condenser by means of the glass cradle.
Carefully lower the strip and condenser into the
sample.

7.2. Place the tube in the water-bath and maintain
the temperature at 50 + 1°C for 4 hr or for any longer
period which may be specified. During the test
period, run water through the condenser at a ratc of
10 ml/min to induce thermal stirring [Note 2]. At the

227.2
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end of the test period remove the silver strip from the
tube and immerse it in the iso-octane. Withdraw the
strip immediately, dry it with quantitative filter paper
(by blotting not wiping), and inspect it for evidence
of corrosion.

8. INTERPRETATION

8.1. Interpret the corrosiveness of the sample by

comparing the appearance of the test strip with a
freshly polished one by means of the classification
given in Table 1. All surfaces, including the edges,
should be taken into account.

TABLE 1. Silver strip classification.

Classification ~ Designation Description
0 No tarnish The same as freshly polished
strip, except possibly for
some very slight loss of lustre
{ Slight tarnish ~ Faint brown or white discolor-
ation of strip {Note 7]
2 Moderate Peacock colours such as blue
tarnish or mauve or medium/dark
straw or brown coloration
[Note 7]
3 Stight Spots and patches of black or
blackening grey on surface or uniform
thin fitm of black deposit
4 Blackening Uniform heavy blackening with

or without scaling

NOTE 7: The ASTM Colour Standard for the Thermal Stability

of Turbine Fuel (ASTM D1660-1P 197) or the Thermal Oxidation
Stability of Turbine Fuels (ASTM D3241-IP 323) should be used
to differcntiate between the brown colorations mentioned in
classifications 1 and 2. Any brown coloration less than ASTM No.
4 should be rated classification [.

9. REPORT

9.1. Report the result as Silver Corrosion, IP 227, :

followed by the pertinent classification number from -
Table 1 and the duration of the test. ‘

10. PRECISION

10.1. The ‘following criteria should be used for |

Jjudging the acceptability of results (95% probability) *
[Note 8].

10.1.1. Repeatability — Duplicate results by the .

same operator should be considered suspect if the::
ratings differ.

10.1.2. Reproducibility — The results submitted

by each of two laboratories should not be considered
suspect unless the two ratings differ by more than-!
one.

NOTE 8: These precision values have been obtained by ~'

statistical examination of inter-laboratory test results* and were '

first published in 1971. This programme also showed that this
method rates fuels with a similar severity to the former method, 3
1P 227/68 T. E

* See Abpendix E.




