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1.0 PURPOSE

1.1. This document establishes MSHA'’s Standard Test Procedure (STP) for
Conducting the Autoignition Temperature Test on Hydraulic Fluids
Submitted for MSHA Approval: 30 CFR, Section 35.20.

1.2. The purpose of the test is to determine the lowest autoignition temperature
of a hydraulic fluid at atmospheric pressure when using the syringe-
injection method.

20 SCOPE
This document applies to all applications for MSHA approval of Fire-resistant
Hydraulic Fluids (FRHF) and audits involving MSHA approved FRHFs.

3.0 REFERENCES
3.1. This document supersedes CDS document ASTP5002 dated 8/31/04.
3.2. 30 CFR, Part 35, Subparts A & B

4.0 DEFINITIONS

4.1. Autoignition - the minimum self-ignition temperature, at atmospheric
pressure, at which a hydraulic fluid will burst into flame.

4.2. Fire-resistant hydraulic fluid - means a fluid of such chemical composition
and physical characteristics that it will resist the propagation of flame.

4.3. Emulsion - A mixture of oil and water in which water is the continuous
phase, and having a water content as high as 95% by volume.

4.4. Invert Emulsion - A mixture of oil and water in which oil is the continuous
phase, and usually having a water content between 40% and 45% by
volume.

4.5. Glycol - A mixture of water and a dihydric alcohol such as ethylene glycol.

4.6. Synthetic - A mixture of chemical compounds, containing no water.

5.0 TEST EQUIPMENT
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The equipment used to conduct the autoignition temperature test consists of the
following components:

®oo0o

—h

g.
h. Stopwatch or Timer

Equipment

Autoignition Test Apparatus
Fume Hood

Ring Stand

Mirror and Clamp
Erlenmeyer Flask

Syringe-

Syringe Needle

Compressed Air

6.0 TEST SAMPLES

Type and Model

Built to ASTM Standard D-2155-66 Furnace
Specifications

METB Laboratory

30 - inch

Mounted on the ring stand

200-milliliter capacity, borosilicate glass or
Pyrex

0.25-millimiter capacity, calibrated in .01lcc
divisions

No. 18, 2-inch stainless steel

5 - minute

Available within METB fume hood

See Section 7.0 for description of test samples.

7.0 PROCEDURES

General Description:

7.1. The method for testing hydraulic fluids described in this procedure is to
inject a small amount of fluid from a syringe into a flask that has been
preheated in the autoignition test furnace (Figure 1, page 10) to a desired
temperature at atmosphere pressure. The fluid is then observed for 5
minutes to determine whether autoignition occurs. The temperature of the
flask is then raised or lowered and the size of the sample is varied until the
lowest autoignition temperature is determined.

7.1.1. Prior to beginning a test to determine the autoignition temperature of a

fluid the investigator should:

. review the “Autoignition Test Procedure Flow Diagram” (Figure 2),
b. and complete the appropriate information on the Autoignition

Temperature Test Data Sheet (Figure 3).
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7.1.2. Place the autoignition test furnace under the fume hood and turn the
ventilation fan on.

7.1.3. Remove the furnace cover and place a clean 200-ml Erlenmeyer flask
inside the furnace as shown in Figure 4.

7.1.4. Ensure that the thermocouples at the base, center and neck of the flask
touch the flask.

7.1.5. Replace the furnace cover and center the neck of the flask in the hole of
the furnace cover.

7.1.6. Adjust the observation mirror (mounted on the ring stand above the
Erlenmeyer flask) so that the interior of the flask can be seen in the mirror.

7.1.7. Set the three digital temperature controllers (Figure 1) at 600°F.

Warning: The following test involves the use of a high-temperature
electric furnace. Exercise extreme caution when working near it to
avoid contact. Surfaces may be as hot as 1000°F.

7.1.8. Turn on the autoignition test furnace and subdue the lighting in the hood
and/or laboratory to facilitate observing any ignition within the flask.

7.2. The Basic Test (0.07 cc):

7.2.1. Fill the syringe with 0.07 cc of hydraulic fluid.

7.2.2. Wait until the three temperature indicators read an average of 600°F (+
2°F) for the base, center and neck thermocouples.

Warning: Toxic gases may be released during this
test. Do not inhale fumes. If ignition occurs, turn
on the fume hood fan to evacuate the fumes, than
turn the fan off.

7.2.3. Quickly inject the fluid into the flask, remove the syringe, and start the
timer.

7.2.4. Observe in the mirror the reflected inside of the flask until either 5 -
minutes has passed or an ignition has occurred.
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7.2.5.

7.2.6.

7.2.7.

7.2.8.

7.2.9.
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Record the following information on the Autoignition Temperature Test
Sheet (Figure 3):

a. The size of the fluid sample.

b. The average temperature displayed on the three temperature
indicators, rounded off to the nearest whole number.

c. Whether or not an ignition occurred.

Flush the flask with clean compressed air.
Refill the syringe with the sample of the same size.

If ignition did not occur, proceed to step 7.3 (Increasing the Temperature
to the Autoignition Point). If ignition occurred, skip to step 7.4
(Decreasing the Temperature to the Autoignition Point).

After test completion, the Erlenmeyer Flask must be cleaned and placed
within the furnace.

7.3. Increasing the Temperature to the Autoignition Point:

7.3.1.

7.3.2.

7.3.3.

7.34.

7.3.5.

7.3.6.

If ignition did not occur, increase the temperature setting on the
temperature controllers 50°F.

Wait at least 15 minutes or until the temperature indicators read an
average of the selected temperature, whichever is the longer period.

Repeat steps 7.2.3 through 7.2.7.

Continue testing the fluid at higher temperatures (that is, repeating steps
7.3.1,7.3.2, and 7.3.3), until either ignition occurs or another temperature
increase would put the temperature over 1000°F.

If the fluid does not ignite (even at 1000°F), record 1000°F on the test sheet
and skip to step 7.5 (Second Test - 0.10 cc).

If ignition occurred, a range of 50°F has been determined for the
autoignition temperature. Proceed with step 7.4 (Decreasing the
Temperature to the Autoignition Point) to determine more precisely the
non-ignition temperature for the 0.07 cc sample.
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7.4. Decreasing the Temperature to the Autoignition Point:

74.1.

7.4.2.

74.3.

744.

7.4.5.

If ignition occurred, decrease the temperature setting on the temperature
controllers 5°F.

Wait at least 15 minutes or until the temperature indicators read an
average of the selected temperature, whichever is the longer period.

Repeat steps 7.2.3 through 7.2.7.

Continue testing the fluid at lower temperatures (that is, repeating steps
7.4.1,7.4.2, and 7.4.3), until a temperature is reached at which ignition
does not occur.

When the point is reached at which ignition does not occur, record the
average temperature displayed on the three temperature indicators on the
Test Data Sheet rounded off to the nearest whole number. (This is the
non-ignition temperature for the 0.07 cc sample). Proceed with 7.5
(Second Test - 0.10 cc).

7.5. Second Test (0.10 cc):

7.5.1.

Starting at a temperature 50°F higher than the 0.07 cc non-ignition
temperature determined previously, test a 0.10 cc sample of the fluid in
accordance with the steps 7.2.3 through 7.2.8, and 7.3 or 7.4. If the non-
ignition temperature of the 0.10 cc sample is higher than the 0.07 cc non-
ignition temperature, record this temperature on the Test Data Sheet and
proceed with Step 7.6 (Decreasing Sample Sizes); if it is lower than the 0.07
cc non-ignition temperature, skip to step 7.7 (Increasing Sample Sizes).

7.6. Decreasing Sample Sizes:

7.6.1.

7.6.2.

If the non-ignition temperature of the 0.10 cc sample was higher than that
for the 0.07 cc sample (step 7.5.1), retest the fluid as follows with
increasingly smaller samples and higher temperatures to determine their
effects on the autoignition temperature.

Starting at a temperature 50°F higher than the 0.07 cc non-ignition
temperature determined previously, test a 0.05 cc sample of the fluid in
accordance with steps 7.2.3 through 7.2.8, and 7.3 or 7.4. Record the 0.05
cc non-ignition temperature on the Test Data Sheet. If the non-ignition
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temperature of the 0.05 cc sample is higher than the 0.07 cc non-ignition
temperature, skip to step 9.0 (Test Data Evaluation); if it is lower than 0.07
cc non-ignition temperature, proceed to the next smaller sample size.

7.6.3. Starting at a temperature 50°F higher than the 0.05 cc non-ignition
temperature determined in step 7.6.2, test a 0.03 cc sample of the fluid in
accordance with steps 7.2.3 through 7.2.8, and 7.3 or 7.4. Record the 0.03
cc non-ignition temperature on the Test Data Sheet and skip to step 9.0
(Test Data Evaluation).

7.7. Increasing Sample Sizes:

7.7.1. If the non-ignition temperature of the 0.10 cc sample was lower than that
for the 0.07 cc sample (step 7.5.1), retest the fluid as follows with
increasing larger samples and higher temperatures to determine their
effects on the autoignition temperature.

7.7.2. Starting at a temperature 50°F higher than the 0.10 cc non-ignition
temperature determined in step 7.5.1, test a 0.12 cc sample of the fluid in
accordance with steps 7.2.3 through 7.2.8 and 7.3 and 7.4. Record the 0.12
cc non-ignition temperature on the Test Data Sheet. If the non-ignition
temperature of the 0.12 cc sample is higher than the 0.10 cc non-ignition
temperature, skip to step 9.0 (Test Data Evaluation); if it is lower than 0.10
cc non-ignition temperature, proceed to the next larger sample size.

7.7.3. Starting at a temperature 50°F higher than the 0.12 cc non-ignition
temperature determined in step 7.7.2, test a 0.15 cc sample of the fluid in
accordance with steps 7.2.3 through 7.2.8 and 7.3 and 7.4. Record the 0.15
cc non-ignition temperature on the Test Data Sheet. If the non-ignition
temperature of the 0.12 cc sample is higher than the 0.10 cc non-ignition
temperature, skip to step 9.0 (Test Data Evaluation); if it is lower than 0.10
cc non-ignition temperature, proceed to the next larger sample size.

7.7.4. Starting at a temperature 50°F higher than the 0.15 cc non-ignition
temperature determined in step 7.7.3, test a 0.18 cc sample of the fluid in
accordance with steps 7.2.3 through 7.2.8, and 7.3 or 7.4. Record the 0.18
cc non-ignition temperature on the Test Data Sheet and proceed with step
6.8 (Test Data Evaluation).
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8.0

9.0

Test on Hydraulic Fluids Submitted for MSHA Approval: 30 CRF, Section
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7.7.5. After test completion, the Erlenmeyer Flask must be cleaned and placed
within the furnace.

TEST DATA

8.1. See Section 7.0 for information regarding the recording of test data.
8.2.  See Section 9.0 for information regarding the evaluation of test data.
PASS/FAIL CRITERIA

Locate the lowest non-ignition temperature recorded on the Test Data Sheet. If
the lowest non-ignition temperature is higher than 600°F, the sample has passed
the autoignition temperature criteria as defined in 30 CFR, Subpart B, Section
35.20. If the lowest non-ignition temperature is lower than 600°F, the sample has
failed. Record the “Pass” or “Fail” tests results on the Test Data Sheet.
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Autoignition Temperature
Test Furnace

Furnace Observation
Mirror

Ten_1perarure Temperature
Indicators: Controllers:
(Neck, Center and (Neck, Center and
Base) Base)

Neck Power Center Power Base Power

Figure 1
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AUTOIGNITION TEMPERATURE TEST DATA SHEET

PAR (or MSRS): Data Sheet No.
Company:
Date:
Sheet

No. of Investigator:
Test

Results:
Reference: Ambient Temperature; at

Project:

Specimen

Sample Flask lgniton Sample Flask Igniton Sample Flask Igniton
Size (cc) Temp. (°F) (yesiNo) | Size (cc) Temp.(°F) (yesiNo) | Size (cc) Temp.(°F) (yesiNo)

AUTOIGNITION TEMPERATURE (°F)

0.07 cc 0.05cc 0.12cc
0.19cc 0.03 cc 0.15¢cc
l0.18 cc
Figure 3
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Flask Position Inside Furnace

BOTTOM HEATER

FURNACE COVER
SUPPORTS

FLASK i /FURNACE COVER
=

N

NECK
THERMOCOUPLE —

T CENTER
THERMOCOUPLE
BOTTCM THERMOCOUPLE
Figure 4
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