QH.") Test Monitoring Center

6555 Penn Avenue
Pittsburgh, PA 15206-4489
(412) 365-1000

MEMORANDUM: 01-063

DATE: May 30, 2001

TO: Wim Van Dam, Acting Chairman, Mack Surveillance Panel

FROM: Jeff Clark

SUBJECT: T-8 / T-8E Calibration Testing for the April 2001 ASTM Report Period

The following is a summary of T-8 / T-8E reference oil tests completed during the April 2001
ASTM report period, which began on October 1, 2000 and ended on March 31, 2001.

Lab / Stand Distribution:

T-8 / T-8E T-8 T-8E
Reporting Data Calibrated as of 9/30/00 | Calibrated as of 9/30/00
Number of Laboratories 3 1 1
Number of Stands 6 4 4

The figure below shows the T-8 / T-8E laboratory / stand distribution for tests completed this report
period:
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The table below summarizes the status of the reference oil tests reported to the TMC this ASTM
report period:
T™MC Number of Number of
Test Status Validity T-8 Tests T-8E Tests
Code
Operationally and Statistically Acceptable AC 4 4
Failed LTMS Acceptance Criteria oC 0 0
Operationally Invalid LC 1 1
Aborted XC 7 7
Total 12 12

Calibrations per start, lost tests per start and rejections per start rates are summarized in the

figure below:

Calibration Attempt Summary
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The calibration per start rate shows some degradation compared to recent periods. The lost test
per start rate is higher than recent periods and the rejection per start rates is comparable to historical
levels. A detailed list of reasons tests failed the acceptance criteria is shown in Table 1. Table 2 lists the

operationally invalid tests and Table 3 lists the aborted tests.

LTMS Acceptance Criteria / Stand Alarms:

The following figure shows the percentage of operationally valid tests that failed the LTMS
acceptance criteria (TMC validity code = OC) for recent ASTM report periods:
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Tests Failing LTMS Acceptance Criteria
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There were no LTMS stand alarms for the current period. No LTMS deviations were issued this
period. A total of two LTMS deviations have been issued during the history of the T-8 / T-8E.

Severity and Precision:

Figure 1 (attached) shows the current industry EWMA severity, EWMA precision, and cusum
charts for Viscosity Increase at 3.8% TGA Soot (VI38). VI38 is currently in control. For this period,
VI38 is trending an average of 0.24 [J/s mild. This is equivalent to 0.22 cSt. Figure 2 (attached) shows
the industry charts for the most recent twenty-five tests. For a history of VI38 industry alarms, refer to
the industry alarm log shown in Table 4.

Figure 3 (attached) shows the current industry EWMA severity, EWMA precision, and cusum
charts for Relative Viscosity at 4.8% TGA Soot (RV48). RV48 is currently in control. Figure 4 shows the
industry charts for the most recent twenty-five tests. For a history of RV48 industry alarms, refer to the
industry alarm log shown in Table 5.

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.

V138 Pooled Precision
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RV48 Pooled Precision
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The April ‘01 precision estimate for VI38 is comparable to recent ASTM periods. The April ‘01
precision estimate for RV48 shows degradation compared to recent ASTM periods. However, in both
cases the small degrees of freedom make it difficult to draw any meaningful conclusions regarding
precision. Please note, that the degrees of freedom (df) equals Z(n observations per oil - 1).

Reference Oils:

The current T-8 / T-8E reference oil test targets are shown below:

Parameter Qil n Mean (cSt) S
VI38 1004-2 59 4.92 0.93
1004-3 30 4.57 0.90
RV48 1004-2 24 2.02 0.26
1004-3 30 2.07 0.26

Information Letters:

No information letters were issued this ASTM period.

TMC Laboratory Visits:

No TMC laboratory visits were conducted this ASTM period.

Additional Information:

Figure 5 is a plot of TGA soot versus test hours for all operationally valid calibration tests on
TMC oil 1004-3.
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Table 6 contains the T-8 / T-8E Timeline which details changes to the test since January 1, 1993.

The T-8 / T-8E database, for operationally valid calibration tests, can be accessed on the TMC’s
homepage. If you have any questions on how to access this information, contact the TMC.
JAC/jac/mem01-063.jac.doc
Attachments
c: J.L.Zalar, TMC

F.M. Farber, TMC

Mack Surveillance Panel
ftp://tmc.astm.cmri.cmu.edu/docs/diesel/mack/semiannualreports/T8-04-2001.pdf



Table 1
Summary of Reasons for Rejected Tests

No. of T-8 Tests

No. of T-8E Tests

No rejected tests -

Table 2
Summary of Reasons for Invalid Tests

No. of T-8 Tests

No. of T-8E Tests

Missed soot window 1 1
Table 3
Summary of Reasons for Aborted Tests
No. of Tests
Projected to miss soot window 4
High oil consumption and crankcase pressure 1
Excessive viscosity increase 1
Injection timing moved from original setting 1
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FIGURE 1

T—8/T—8E INDUSTRY OPERATIONALLY VALID DATA

VISCOSITY INCREASE AT 3.8% SOOT (CST)
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VISCOSITY INCREASE AT 3.8% SOOT (CST)
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TABLE 4
T-8 / T-8E VISCOSITY INCREASE AT 3.8% SOOT INDUSTRY ALARM LOG

January 21, 1995 to March 14, 1995 (Severity, Severe direction)

Surveillance investigated effects of fuel batches at April and June 1995 meetings. No cause was
identified.

February 3, 1996 to October 25, 1996 (Severity, Severe direction)

Surveillance investigated alarms at June and September 1996 meetings. Alarms believed to be
caused by the test trending mild on soot. Concerned that existing test targets did not represent true test
performance, the Surveillance Panel adopted new targets on September 5, 1996. Alarms cleared on
October 25, 1996.

May 6, 1997 to June 4, 1997 (Severity, Mild direction)

Industry mild trend believed to be caused by one laboratory’s data.
August 17, 1997 to November 28, 1997 (Severity, Mild direction)

Industry mild trend believed to be caused by one laboratory’s data.
March 23, 1998 to March 24, 1998 (Precision)

A one-test excursion occurs. No industry related problem.

September 1, 1999 to November 25, 1999 (Severity, Mild direction)

A series of mild tests triggered an industry warning. No causes were identified and the
Surveillance Panel took no action.

Updated 5/31/01
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FIGURE 3
T—8/T—8E INDUSTRY OPERATIONALLY VALID DATA

RELATIVE VISCOSITY AT 4.8% SOOT
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FIGURE 4
T—8/T—8E INDUSTRY OPERATIONALLY VALID DATA

RELATIVE VISCOSITY AT 4.8% SOOT
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TABLE S
T-8E RELATIVE VISCOSITY AT 4.8% SOOT INDUSTRY ALARM LOG

February 1, 1998 to February 12, 1998 (Precision)

A one-test excursion occurs. No industry related problem.
March 21, 1998 to March 24, 1998 (Precision)

A two-test excursion occurs. No industry related problem.
September 16, 1999 to October 21, 1999 (Severity, Mild direction)

Four of five tests trigger a warning alarm. No causes were identified and the Surveillance Panel
took no action.

November 6, 2000 to February 22, 2001 (Severity, Mild direction)
A two-test excursion occurs. No industry related problem.

Updated 5/31/01



100S WNNIXVYIN —>%—
100S NVIN—¥—
100S WNININ —i—

SINOH

0L

€-¥00L 110 DAL

SINOH }S9] "SA }OOS VO 1
G ainbi4

% 100S VOL



s39bael 3s931 AITYL €-%00T TTO
LZ0T866T UOTISISA - SUOTISTASY WIOd 3xodey pue AIPUOTIDIQ BIE]
L96S d POUISW 23ISSIL O3IUT Po31exodIodUT Vg8-I
IHL WOIJ pauTelqo aq 03 si3xed TedT3TIO ‘PLOUTISpPSI 3ISTT S3xed TedIITID
8T80866T UOTISISA - SUOTISTASY WIO 3xodey pue AIPUOTIDIQ BIE]
sasbael 1593 omi-AjusMmI £€-%00T TTO
$Z290866T UOTISISDA - SUOTISIASY WIoq 3I0dsy pue AILUOTIDTIJ elIed
‘pesTASI ®H3U®OOHQ JuswaaInsesu %uﬂmOOmﬂ>
"8LT9 d O3 SGP6€ @ WOIF pebueyd Isqunu POYISW 3ISSL NIA
‘we3sAs TonJ I0J poIIToads sSI93TTI Axepuooss pue Axewtad oen
s39bael 31s93-USL €-%00T TITO
ZZI0866T UOTISISA - SUOTISTIASY WIOq 3I0day pue AILUOTIDIJ e3Ied
*"8TAY PUe 8€IA JO UOTIJBINOTED JI0J pPosSn 3ou axe saTdwes 9sSaUl
-uou J03 Teuor3ldo ’‘s3sel TTIO 9dUaI9IaI I0J Axojepuew aIe Y GZI pue ‘gL ‘gz 3e sardwes TTIO
L96S d POUISW 23ISSIL O3IUT pol1exodIoduTl H8-I
Z0L0L66T UOTISISA - SUOTISTIASY WIoq 3I0dsy pue AILUOTIDIJ elIed
*SINOY 000€ O3 posesIdul poTasad UOIIeIqITED
"SaINnoyY 00¢ O3 pesesdduT ﬂﬁmgwﬁ 1S97] S0UsI=oI9Y
Z-%00T TTO WOIF €6°0 JO "ASP "P3IS sosn sisbael 1IS9L SUIN-4LA3IITA Z-$00T TTO
ZZI0966T UOTISISA - SUOTISTIASY WIOoq 3I0dsy pue AIRUOTIDIQ elIed
UoT3ieTndTed GOﬂMQEﬁmCOU TTO O3 UOT3D=IIO0D
6T°T 3O T-%00T WOIJ "ASP "PIS sosn sisbael 31893-A3ITUL Z-$00T TTO
6T°T JO T-%00T WOXJ "ASP °"P3s sosn sisbael 31s93-A3usmL Z-%00T TTO
6T°T JO T-%00T WOXJ ASP "PIS sosn sisbael 3s931-UsL Z-%00T TTO
Z-%00T TTO I0F %8°% - %0°F O3 1SS MOPUTIM 300S 13ISSL JO Pud
IZE0S66T UOTISISA - SUOTISTASY WIOd 3xodey pue AIPUOTIDIQ BIEQ
pSueSTd JUSATOS 90 03 ST ued TIO - USeM JUSATOS 3S9] 3SOd
ITO wntwaxg bop1ing se psT3iroads TTO YSNTF 1SS 3Isod
sourldeoor 3893 J0OJ pPasSnN SWIT
Spuooss Q¢ F 03 pobueyd MOPUIM YOS Y30J JuswsInsesw AJTSODSTIA
GT90¥66T UOTISISA - SUOTISTASY WIO 3xodey pue AIPUOTIDIQ BIEQ
2aInpesooid 3593 03 PSPPE 2INpPeD0Id 3005 ¥HI [9SSTJ 3ITOIISd polueyud
2anpsooid 3s93 03 poSppe aInpes0oxd JUSWSINSESN D o00T 3 AJTSODSTA OTJBWSUTH
GL T=Y A3ITISASS JIeUMOUS YITM spueg soueldeosdy
sasbael 31s931-A3ITYL T-%00T TTO
T-%00T TTO JI0F £9°% - %0 % O3 1SS MOPUIM 300S 13ISSL JO pPud
adog,

ANI'THINLL A8-L/ 8-L
9 H'TdV.L

'T0Z0666T
S-86 '6CT0666T
S-86 ‘TTZI866T
¥-86 ‘T00TI866T
€-86 '8Z60866T

'¥T60866T
Z-86 '€£080866T
€-86 'TZ90866T
€-86 'TZ90866T
€-86 'TZ90866T

'T0S0866T
T-86 '9T€0866T

"S3sS93 TTO =0U=sI=]=d

1

1

1

1

Z-86 "€0€08661T
T-86 ‘80CTIL66T
T-L6 "TO0TL66T
T-L6 "LOT0L6E6T
T-L6 "LOT0L6E6T
"TO0T966T

T-96 'S1809661T
T-96 87909661
"T0Z09661T
"TOTTIG66T
‘6T90G66T

Z-96 "$T90G66T
T-96 "€090G66T
T-96 ‘TOTO0G66T
T-96 "TOTO0G66T
T-96 ‘TOTO0G66T
‘IT80%66T

T-%6 "LTLOV66T
T-%6 'Z090%66T
T-%6 'Z090%66T
T-%6 ‘TO%0%66T
‘TO%0%66T

T-%6 ‘9TE0¥66T
19N “ojuf ¢ aeq



