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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 under 30 CFR, Part 35. 

1.2. This document also provides the Approval & Certification Center’s policy 
rational for modifying the test method used to determine the autogenous-
ignition temperature of fire-resistant hydraulic fluids as described in 30 
CFR, Part 35, Subpart B, Section 35.20.  

1.3. 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. 

2.0 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 3/3/06 

3.2. 30 CFR, Part 35, Subparts A & B 

A&CC’s policy concerning the use of ASTM E659 to determine the autogenous-
ignition temperature of fire-resistant hydraulic fluids as described in 30 CFR, 
Part 35, Subpart B, Section 35.20 (See: Policy:    Memorandum for the Record on 
pages 4 and 5). 

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. 
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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. 

4.7. Storage fluids - are hydraulic fluids used primarily to protect “out of 
service” mining equipment from freezing &/or corrosion.  Although 
storage fluids are tested in accordance with the procedures described in 30 
CFR, Subpart B, Part 35, they may not be required to pass all of the 
prescribed tests since their use is limited to “out of service” equipment only. 
 When approved as a storage fluid, the approval will be issued with the 
condition of use, “Storage Fluid Only” and should be used in equipment 
that is “not in service”. 

5.0 TEST EQUIPMENT 

The equipment used to conduct the autoignition temperature test is described in 
the ASTM E659 Standard and/or is listed below: 

           Equipment    Type and Model 

a.    Autoignition Test Apparatus Koehler Model K47000 conforming to the  
                                                               specifications of the ASTM E659 Standard 
      (See Photo - page 6) 
b. Fume Hood    QA&MT Laboratory 
c. Erlenmeyer Flask   500-milliliter capacity, borosilicate glass                               

     round bottom, short-necked boiling flask 
d. Syringe    0.25-millimiter capacity, calibrated in .01cc 

     divisions 
g.   Syringe Needle   No. 18, 2-inch stainless steel 
h.   Stopwatch    Calibrated in 0.1 second units 
i. Datalogger    Agilent Technologies - Model 34970A 
j.    Compressed Air   Available within QA&MT fume hood 
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6.0 TEST SAMPLES 

The fluid test samples are as described in the latest version ASTM E659 Standard. 

7.0 PROCEDURES 

The test procedures are as described in the latest version of ASTM E659 Standard. 
 

8.0 TEST DATA 

8.1. Autoignition Temperature test data are recorded on the Autoignition 
Temperature Test Sheet (See page 7). 

8.2.  See Section 9.0 for information regarding the evaluation of test data.  

9.0 PASS/FAIL CRITERIA 

 Locate the lowest non-ignition temperature recorded on the Test 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 Sheet. 
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