
 
 
 
 
MEMORANDUM: 07-024 
 
DATE: May 18, 2007 
 
TO: Mark Cooper, Chairman, Mack Surveillance Panel  
 
FROM: Jeff Clark 
 
SUBJECT: T-11 Calibration Testing for the April 2007 ASTM Report Period 
 
 
 
 The following is a summary of T-11 reference oil tests completed during the April 2007 ASTM 
report period, which began on October 1, 2006 and ended on March 31, 2007. 
 
Lab / Stand Distribution:
 
 Reporting Data Calibrated as of 3/31/07 
Number of Laboratories 5 5 
Number of Stands 6 6 
 
  
The figure below shows the T-11 laboratory / stand distribution for tests completed the current and 
previous report periods: 
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 The table below summarizes the status of the reference oil tests reported to the TMC this ASTM 
report period: 
 
 
 
Test Status 

TMC 
Validity Code 

 
Number of Tests 

Acceptable Calibration Test AC 7 
Failed Calibration Test (LTMS Criteria)  OC 1 
Operationally Invalid Calibration Test LC 0 
Aborted Calibration Test XC 0 
Total 8 
 
 
 
 
 
 Calibrations per start, lost tests per start and rejections per start rates are summarized in the figure 
below: 
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 A detailed list of reasons tests failed the acceptance criteria (OC validity) is shown in Table 1. 
Table 2 lists the operationally invalid tests (LC validity) and Table 3 lists the aborted tests (XC validity). 
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Severity and Precision:
 
 Figure 1 (attached) shows the current industry EWMA severity, EWMA precision, and cusum 
charts for Soot at 12 cSt Viscosity Increase (SOOT). SOOT is currently within control chart limits. For 
this period, SOOT is trending an average of 0.22 Δ/s mild, which is approximately 0.05 % TGA soot. For 
a history of SOOT industry alarms, refer to the industry alarm log shown in Table 4. 
 
 Figure 2 (attached) shows the current industry EWMA severity, EWMA precision, and cusum 
charts for MRV Viscosity (MRV). MRV is currently within control chart limits. For this period MRV is 
on target. For a history of MRV industry alarms, refer to the industry alarm log shown in Table 5. 
 
 Figure 3 (attached) shows the current industry EWMA severity, EWMA precision, and cusum 
charts for Soot at 4 cSt Viscosity Increase (SOOT4). SOOT4 is currently within control chart limits. For 
this period, SOOT4 is trending an average of 0.20 Δ/s mild, which is approximately 0.05 % TGA soot. 
For a history of SOOT4 alarms, refer to the industry alarm log shown in Table 6. 
 
 Figure 4 (attached) shows the current industry EWMA severity, EWMA precision, and cusum 
charts for Soot at 15 cSt Viscosity Increase (SOOT5). SOOT5 is currently within control chart limits. For 
this period, SOOT5 is trending an average of 0.21 Δ/s mild, which is approximately 0.05% TGA soot. For 
a history of SOOT5 alarms, refer to the industry alarm log shown in Table 7. 
 
 
 Precision, as estimated by the pooled standard deviation, is shown in the following figures.  For 
comparison purposes, the TMC will continue to report precision by ASTM period. Precision for SOOT is 
within historical levels. Precision for MRV shows improvement compared to recent periods. Precision 
estimates for SOOT4 and SOOT5 are available going back to the introduction of the new top ring 
hardware (first estimate is shown as Oct-05). For this period, precision for SOOT4 precision shows a 
slight degradation compared to previous periods and precision for SOOT5 is within historical levels. 
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 MRV Viscosity Pooled Precision
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 SOOT4 Pooled Precision
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 SOOT5 Pooled Precision
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 Please note, that the degrees of freedom (df) equals Σ(n observations per oil - 1). 
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Reference Oils: 
 
 The current reference oil test targets are shown below: 
 

Oil N Parameter  Mean (cSt) s 
SOOT 5.78 0.21 

MRV 14969 1097 

SOOT4 3.81 0.23 
820-3* -- 

SOOT5 6.36 0.26 
*Targets based upon oil 820-2. 
 
 Oil 820-3 has been introduced for T-11 reference testing. To date, six tests have been completed 
on oil 820-3 and two tests are currently running. The TMC will present all available data on 820-3 at the 
next surveillance panel meeting for review and possible consideration of a test target update.  
 
Hardware:
 
 The change to the part number 349GC3107 top rings has resulted in correction factors for both 
SOOT (-0.35 %) and MRV (+956 cP).  
 
Information Letters: 
 
 Information Letter 06-4, Sequence No. 5, was issued December 13, 2006. Topics covered 
included new engine build requirements, valve lash check, and handling MRV results that are too-
viscous-to-measure (TVTM). 
 
 Information Letter 07-1, Sequence No. 6, was issued February 1, 2007. Topics covered included 
fuel sulfur measurement test method change, updated valve guide reaming procedure, new lab and new 
stand time limits, and viscosity increase calculation methods.  
 
TMC Laboratory Visits: 
 
 Two TMC laboratory visits were conducted this ASTM period and a total of two deficiencies, 
one at each lab, were noted: 
 
 Inlet Air Restriction – the sensor was located 12” upstream of the compressor instead of 8” 

upstream as specified. 
 
 Coolant System Pressure – pressure was being maintained at approximately 70 kPa instead to the 

103 kPa specified.  
 
LTMS Deviations 
 
 No LTMS deviations were issued this period. No LTMS deviations have been issued during the 
history of the T-11. 
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Quality Index: 
 
 No Quality Index deviations were issued this ASTM period. For the history of the T-11, one 
Quality Index deviation has been issued. 
 
 
Additional Information: 
 
 The T-11 test procedure is ASTM D 7156. 
 
 Table 8 contains the T-11 Timeline which details changes to the test since its inception. 
 
 The T-11 database can be accessed on the TMC’s homepage.  If you have any questions on how 
to access this information, contact the TMC. 
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Attachments 
 
c: J.L. Zalar, TMC 
 F.M. Farber, TMC 
 Mack Surveillance Panel 
 ftp://ftp.astmtmc.cmu.edu/docs/diesel/mack/semiannualreports/T11-04-2007.pdf
 
Distribution: Email 

ftp://ftp.astmtmc.cmu.edu/docs/diesel/mack/semiannualreports/T11-04-2007.pdf


 

Table 1 
Summary of Reasons for Rejected Tests 

 No. of Tests 
Soot at 12 cSt Viscosity Increase, mild 1 
 
 

Table 2 
Summary of Reasons for Invalid Tests 

 No. of Tests 
No invalid tests - 
 
 

Table 3 
Summary of Reasons for Aborted Tests 

 No. of Tests 
No aborted tests - 
 



 

FIGURE 1 

 



 

TABLE 4 
SOOT AT 12 cSt INDUSTRY ALARM LOG 

 
August 11, 2003 to November 3, 2003 (Severity, Mild direction) 
 
 Five of six tests trigger an industry warning alarm. No cause was apparent and the alarm cleared 
without any action being taken by the surveillance panel. 
 
April 19, 2005 to June 27, 2005 (Severity, Mild direction) 
 
 This trend appeared to be the continuation of a long-term mild trend. The surveillance panel 
investigation found an increase in oil consumption had occurred in the same time frame. A series of tests 
were run using new top ring hardware (T-12 top rings) and the oil consumption problem was abated. 
However, a shift in SOOT results occurred with the implementation of the new hardware. Industry-wide 
correction factors were adopted for tests run with T-12 top rings. The alarm cleared on June 27, 2005. The 
surveillance panel will continue to evaluate the correction factor as more data becomes available. 
 
May 1, 2006 to May 5, 2006 (Precision) 
 
 A one-test excursion occurs. No indication of a true industry alarm. 
 
December 20, 2006 to December 24, 2006 (Precision) 
 
 A one-test excursion occurs. No indication of a true industry alarm. 
 
 
 
Updated 5/18/07 



 

FIGURE 2 

 



 

TABLE 5 
MRV VISCOSITY INDUSTRY ALARM LOG 

 
April 26, 2003 to April 29, 2003 (Severity, Severe direction) 
 
 A one-test excursion occurs. No industry related problem. 
 
July 19, 2003 to July 21, 2003 (Precision) 
 
 A one-test excursion occurs. No industry related problem. 
 
March 12, 2004 to August 22, 2005 (Severity, Severe direction; Precision) 
 
 This trend appeared to be the continuation of a long-term severe trend. The surveillance panel 
investigation found an increase in oil consumption had occurred in the same time frame. A series of tests 
were run using new top ring hardware (T-12 top rings) and the oil consumption problem was abated. 
However, a mild shift in MRV results occurred with the implementation of the new hardware. An 
industry-wide correction factor was adopted for tests run with T-12 top rings. The alarm cleared on 
August 22, 2005. The surveillance panel will continue to evaluate the correction factor as more data 
becomes available. 
 
November 6, 2005 to January 10, 2006 (Severity, Severe direction) 
 
 A string of five consecutive severe tests trips an action alarm. The alarm clears when a 
subsequent string of six consecutive mild tests occurs. While it should be noted that the MRV correction 
factor (T-12 top ring hardware) was updated during this period, it does not directly correspond to the 
change from the severe to the mild trend. Also, the difference between the two CFs (561 cP) is not 
completely responsible for changing test results from severe to mild.  
 
 
Updated 5/18/07 

 
 
 



 

FIGURE 3 



 

TABLE 6 
SOOT AT 4 cSt INDUSTRY ALARM LOG 

 
September 10, 2005 to September 30, 2005 (Severity, Mild direction) 
 
 A one-test excursion occurs. No industry related problem. 
 
Updated 5/18/07 



 

FIGURE 4 



 

TABLE 7 
SOOT AT 15 cSt INDUSTRY ALARM LOG 

 
No alarms have occurred. 
 
Updated 5/18/07 

 



 

TABLE 8 
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