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Sequence No. 4 

     March 21, 2005 
 
 
 
ASTM consensus has not yet been obtained on this information letter. An appropriate ASTM ballot 
will be issued in order to achieve such consensus. 
 
 
 
TO:  Single Cylinder Diesel Mailing List 
 
SUBJECT: Switch to Chevron Phillips PC-9 Fuel for 1P Testing 
  Revised Solvent Specification 
  Addition of Guidelines for Adjusting Calibration Frequency / Use of Donated Tests 
  Revised Precision Statement Wording 
  Editorial Correction to “Full” Mark Definition 
 
 During a teleconference held December 3, 2004 the Single Cylinder Diesel Surveillance Panel 
approved a switch to Chevron Phillips PC-9 fuel for 1P testing.  A revised solvent specification was also 
approved. 
 
 Additionally, on November 8, 2004, ASTM Subcommittee D02.B approved Test Monitoring 
Board recommended requirements for adjusting calibration frequency and surveillance panel use of donated 
reference oil test programs. At the request of ASTM Section D02.B0.09, the definitions of Intermediate 
Precision and Reproducibility have been revised and the figures in Table 1 have been updated. 
 
 And, finally, a typographical error defining the “Full” mark for oil level has been corrected. 
 
 The updated sections of ASTM Test Method D 6681 are attached.  
 
 
 
  
  
 
Abdul Cassim  John L. Zalar 
Project Engineer Administrator 
Caterpillar, Inc.  ASTM Test Monitoring Center 
 
Attachment 
 
c:  ftp://ftp.astmtmc.cmu.edu/docs/diesel/scote/procedure_and_ils/1p/il05-01.pdf 
 
Distribution:  Email 



(Revises Test Method D 6681-04) 
 
 
7.14  Solvent—Use only mineral spirits meeting the requirements of Specification D 235, 

Type II, Class C for Aromatic Content (0-2% vol), Flash Point (142°F/61°C, min) 
and Color (not darker than +25 on Saybolt Scale or 25 on Pt-Co Scale). Obtain a 
Certificate of Analysis for each batch of solvent from the supplier. (Warning – 
Combustible. Health hazard.) 

 
7.15  Fuel—Obtain the required test fuel from Chevron Phillips17 as PC-9 0.04 % low 

sulfur research diesel fuel (see Annex A14). 
 
Footnote 17 The sole source for 1P fuel known to the committee at this time is Chevron 

Phillips Chemical Co., Chevron Tower, 1301 McKinney Street, Houston, TX  
77010-3030 

 
Renumber subsequent footnotes accordingly. 
 
 
Replace the entirety of the current 10.11 with the following new 10.11 plus a new 10.12.  
Renumber current 10.12 to 10.13 and renumber subsequent sections accordingly. 
 
10.11  Guidelines for Adjustments to Calibration Periods: Reference oil test frequency may 

be adjusted for the following reasons: 
 
10.11.1 Procedural Deviations – On occasions when a laboratory becomes aware of a 

significant deviation from the test method, such as might arise during an in-house 
review or a TMC inspection, the laboratory and the TMC shall agree on an 
appropriate course of action to remedy the deviation.  This action may include the 
shortening of existing reference oil calibration periods. 

 
10.11.2 Parts and Fuel Shortages – Under special circumstances, such as industry-wide parts 

or fuel shortages, the surveillance panel may direct the TMC to extend the time 
intervals between reference oil tests. These extensions shall not exceed one regular 
calibration period. 

 
10.11.3 Reference Oil Test Data Flow – To ensure continuous severity and precision 

monitoring, calibration tests are conducted periodically throughout the year.  There 
may be occasions when laboratories conduct a large portion of calibration tests in a 
short period of time. This could result in an unacceptably large time frame when very 
few calibration tests are conducted.  The TMC can shorten or extend calibration 
periods as needed to provide a consistent flow of reference oil test data.  Adjustments 
to calibration periods are made such that laboratories incur no net loss (or gain) in 
calibration status. 

 
10.11.4 Special Use of the Reference Oil Calibration System – The surveillance panel has the 

option to use the reference oil system to evaluate changes that have potential impact 
on test severity and precision. This option is only taken when a program of donated 
tests is not feasible. The surveillance panel and the TMC shall develop a detailed plan 
for the test program.  This plan requires all reference oil tests in the program to be 
completed as close to the same time as possible, so that no laboratory/stand 



calibration is left in an excessively long pending status.  In order to maintain the 
integrity of the reference oil monitoring system, each reference oil test is conducted 
so as to be interpretable for stand calibration. To facilitate the required test 
scheduling, the surveillance panel may direct the TMC to lengthen and shorten 
reference oil calibration periods within laboratories such that the laboratories incur no 
net loss (or gain) in calibration status. 

 
10.12 Donated Reference Oil Test Programs – The Surveillance Panel is charged with 

maintaining effective reference oil test severity and precision monitoring.   During 
times of new parts introductions, new or re-blended reference oil additions, and 
procedural revisions, it may be necessary to evaluate the possible effects on severity 
and precision levels. The surveillance panel may choose to conduct a program of 
donated reference oil tests in those laboratories participating in the monitoring 
system, in order to quantify the effect of a particular change on severity and 
precision. Typically, the surveillance panel requests its panel members to volunteer 
enough reference oil test results to create a robust data set.  Broad laboratory 
participation is needed to provide a representative sampling of the industry. To 
ensure the quality of the data obtained, donated tests are conducted on calibrated test 
stands.  The surveillance panel shall arrange an appropriate number of donated tests 
and ensure completion of the test program in a timely manner. 

 
11.1 Engine Break-in Procedure — Open any drain taps at the low points of the 

combustion air system (if they are installed) during the start of the break-in and 
warm-ups, and following any shutdowns. 

  
11.1.1 The engine break-in and operational conditions are specified in Annex A12. The total 

break-in time is 85 min. During the break-in, fix all leaks and make adjustments to 
ensure proper engine operation. Record the ECM personality module part number 
and release date. 

  
11.1.2 After the break-in period and while the engine is hot, drain the oil from the 

crankcase, oil cooler, engine oil filter, and weigh scale for 30 min. Then weigh 5800 
± 50 g of new test oil into the engine. 

  
11.1.3 Start the engine, warm it up, and operate it for 360 h at the test conditions specified in 

step five of Annex A12 with no oil changes. 
  
11.1.4 Turn on the oil scale pumps once the engine has reached the beginning of Step 5 of 

the warm-up sequence. Record the oil weight in the oil scale as the full mark at the 
end of the fourth test hour. Throughout the test, record the oil scale reading at least 
once every 6 min. 

  
11.1.5 Count test time from the moment the warm-up time is completed. The oil sample 

frequency is described in section eight. 
  
11.1.6 Do not remove the cylinder head, piston, or power assembly from the engine during a 

test.   
 
 
Renumber current 11.1.1 to 11.1.7 
 



Replace the entirety of Section 14 with: 
 
14.  Precision and Bias 
 
14.1  Test precision is established on the basis of reference oil test results (for operationally 

valid tests) monitored by the ASTM Test Monitoring Center. The data are reviewed 
semi-annually by the Single-Cylinder Diesel Surveillance Panel. Contact the ASTM 
TMC for current industry data. 

 
14.1.1 Table 1 summarizes reference oil intermediate precision and reproducibility of the 

test. The tabulated values are current as of February 1, 2005. The Surveillance Panel 
updates these values as necessary. 

 
14.1.2 Intermediate Precision Conditions—Conditions where test results are obtained with 

the same test method using the same test oil, with changing conditions such as 
operators, measuring equipment, test stands, test engines, and time. 

 
NOTE 2 Intermediate precision is the appropriate term for this test method rather than 

repeatability which defines more rigorous within-laboratory conditions. 
 
14.1.2.1 Intermediate Precision Limit (i.p.)—The difference between two results obtained 

under intermediate precision conditions that would, in the long run, in the normal and 
correct conduct of the test method, exceed the values shown in Table 1 in only one 
case in twenty. When only a single test result is available, the Intermediate Precision 
Limit can be used to calculate a range (test result ± Intermediate Precision Limit) 
outside of which a second test result would be expected to fall about one time in 
twenty. 

 
14.1.3  Reproducibility Conditions—Conditions where test results are obtained with the same 

test method using the same test oil in different laboratories with different operators 
using different equipment. 

 
14.1.3.1 Reproducibility Limit (R)—The difference between two results obtained under 

reproducibility conditions that would, in the long run, in the normal and correct 
conduct of the test method, exceed the values shown in Table 1 in only one case in 
twenty. When only a single test result is available, the Reproducibility Limit can be 
used to calculate a range (test result ± Reproducibility Limit) outside of which a 
second test result would be expected to fall about one time in twenty. 

 
14.1.4  Bias—Bias is determined by applying an acceptable statistical technique to reference 

oil test results and when a significant bias is determined, a severity adjustment is 
permitted for non-reference oil test results (see TMC Memo 94-200, Lubricant Test 
Monitoring System document for details). 

 
 
 
 



TABLE 1 1P Reference Oil Precision Data  

NOTE—These statistics are based on results obtained on Test Monitoring 
Center reference oils between February 19, 1997 and December 6, 2004. 
Test Parameter Si.p. i.p. SR R 

TGC – top groove carbon, demerits 7.90 22.12 7.99 22.37 
WD - weighted piston deposits, demerits 44.9 125.7 46.5 130.2 
TLC – top land carbon, demerits 10.08 28.22 10.13 28.36 
OC – oil consumption, ln(OC) A 0.2660 0.7448 0.2772 0.7762 
ETOC – end of test oil consumption, ln(ETOC) B 0.4467 1.2508 0.4490 1.2572 

 
A This parameter is transformed using ln(OC). When comparing two test results on this 
parameter, first apply this transformation to each test result. Compare the absolute 
difference between the transformed results with the appropriate (intermediate precision, 
or reproducibility) precision limit. 
 
B This parameter is transformed using ln(ETOC). When comparing two test results on 
this parameter, first apply this transformation to each test result. Compare the absolute 
difference between the transformed results with the appropriate (intermediate precision, 
or reproducibility) precision limit. 
 
 
Legend: 
Si.p. =  intermediate precision standard deviation. 
i.p. =  intermediate precision. 
SR =  reproducibility standard deviation. 
R =  reproducibility. 

 
 
 
 


