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INTERNATIONAL

Standard Test Method for

Evaluation of the Thermal and Oxidative Stability of
Lubricating Oils Used for Manual Transmissions and Final
Drive Axles *

This standard is issued under the fixed designation D 5704; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope by Potentiometric Titratioh

1.1 This test method is commonly referred to as the L-60-1 D 893 Test Method for Insolubles in Used Lubricating ®ils
test? It covers the oil-thickening, insolubles-formation, and E 527 Practice for Numbering Metals and Alloys (URS)
deposit-formation characteristics of automotive manual trans- 2-2 ANSI Standard: _
mission and final drive axle lubricating oils when subjected to ANSV/ISA-S7.3 Quality Standard for Instrument Air
high-temperature oxidizing conditions. 2.3 Military Specification: .

1.2 The values stated in inch-pound units are to be regarded MIL-L-2105D Lubricating Oil, Gear, Multipurpose
as the standard except for the catalyst weight loss and oil 2-4 ASTM Adjuncts?
weight measurements, for which the unit is gram; the oil Engineering Drawings
volume, for which the unit is millilitre; the alternator output,
for which the unit is watt; and the air flow, for which the unit

is milligram per minute. The other SI values, which are in 3-1 Definitions: . , _
parentheses, are for information only. 3.1.1 carbon n—in manual transmissions and final drive

1.3 This standard does not purport to address all of the@x/es @ hard, dry, generally black or gray deposit that can be
safety concerns, if any, associated with its use. It is thd®moved by solvents but not by wiping with a cloth. _
responsibility of the user of this standard to establish appro- 3-1-2 lubricant n—in manual transmission and final drive

priate safety and health practices and determine the applica@xles lubricating oil. o _ _
bility of regulatory limitations prior to useSpecific hazard ~ 3:1.3 sludge n—in manual transmissions and final drive

3. Terminology

information is given in Sections 7 and 8 and Annex A3. ax!es a deposit principally composeq of the lubricating oil and
oxidation products that do not drain from parts but can be
2. Referenced Documents removed by wiping with a cloth.
2.1 ASTM Standards: 3.1.4 thermal and oxidative stabilitynr—in lubricating oils
B 224 Classification of Coppets used for manual transmissions and final drive axkesack of
D 235 Specification for Mineral Spirits (Petroleum Spirits) deterioration of the lubricating oil under high-temperature
(Hydrocarbon Dry Cleaning Solvefit) conditions that is observed as viscosity increase of the lubri-

D 445 Test Method for Kinematic Viscosity of Transparentcaﬂng oil, insolubles formation in the lubricating oil, or deposit

and Opaque Liquids (the Calculation of Dynamic Viscos-formation on the parts, or a combination thereof. _
ity)® 3.1.5 varnish n—in manual transmissions and final drive

D 664 Test Method for Acid Number of Petroleum Products@x/es & hard, dry, generally lustrous deposit that can be
removed by solvents but not by wiping with a cloth.

L . o ‘ 4. Summary of Test Method
This test method is under the jurisdiction of ASTM Committee D02 on ] . .
Petroleum Products and Lubricants and is the direct responsibility of Subcommittee 4.1 A sample of the lubricant to be tested is placed in a

D02.B0.03 on Gear Lubricants. _ ~heated gear case containing two spur gears, a test bearing, and
Current edition approved Nov. 10, 2000. Published December 2000. Originally,

published as D 5704 - 98, Last previous edition D 5704 — 00. a copper catalyst. The lubricant is heated to a specified
2 Until the next revision of this test method, the ASTM Test Monitoring Center

(TMC) will update changes in this test method by means of Information Letters————————

Information Letters may be obtained from the ASTM Test Monitoring Center, 6555  © Annual Book of ASTM Standardgol 01.01.

Penn Ave., Pittsburgh, PA 15206-4489. Attention: Administrator. This edition 7 Joint standard of ANSI/ISA. Available from Instrument Society of America, 67

incorporates revisions in all Information Letters through 00-1. The TMC is also theAlexander Drive, P.O. Box 12277, Research Triangle Park, NC 27709.

source of reference oils. 8 Available from Standardization Documents Order Desk, Bldg. 4, Section D,
2 Annual Book of ASTM Standardgol 02.01. 700 Robbins Avenue, Philadelphia, PA 19111-5094, Attn: NPODS.
4 Annual Book of ASTM Standardgol 06.04. ° Detailed drawings necessary for rig construction are available from ASTM
5 Annual Book of ASTM Standardgol 05.01. Headquarters. Request PCN ADJD5704.
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NOTICE: This standard has either been superceded and replaced by a new version or discontinued.
Contact ASTM International (www.astm.org) for the latest information.

AfY D 5704 — 00a
“afl

temperature and the gears are operated for 50 h at predet¢ions are specified in the engineering drawings (see Annex Al
mined load and speed conditions. Air is bubbled through thdor approximate locations).

lubricant at a specified rate and the bulk oil temperature of the 6.1.3 Heater Elements-Since this test method is extremely
lubricant is controlled throughout the test. Parameters used f@ensitive to temperature, the following specified heater ele-
evaluating oil degradation after testing are viscosity increasements (two total) are mandatory:

insolubles in the used oil, and gear cleanliness. 6.1.3.1 Primary Heater Elementone only allowed34

6.1.3.2 Alternator Load Heatgrone only allowed>*4

5. Significance and Use . .
. . 6.1.4 Temperature Controller proportional-integral-
5.1 This test method measures the tendency of automotivgerivative (PID) type; percent output adjustable.

manual transmission and final drive lubricants to deteriorate 6.1.5 Thermocouples-For determination, recording, and

under high-temperature conditions, resulting in thick oil, . nirol of the test oil temperature, }a-in. (3.2-mm) Type J
sludge, carbon and varnish deposits, and the formation Qfnen i thermocouple is specified. Thermocouples for other
corrosive products. This deterioration can lead to seriougai, measurements may be used as suitable to the user but in
equipment performance problems, including, in particular, seal; .,qes shall be placed behind the baffle plate in the gear box
failures due to deposit formation at the shaft-seal interface,sqemply and shall not interfere with normal oil flow patterns
This test method is used to screen lubricants for problematlauring the test

additives and base oils with regard to these tendencies. '

5.2 This test method is used or referred to in the followingC 6.1.6 Temperature Recordeany suitable recording device

apable of generating a temperature record using the specified

documents: :
. . L thermocouples and temperature control devices. Temperature
5.2.1 American Petroleum Institute (API) Publication 1560-traces for tests shall be submitted with the test report.

Lubricant Service Designations for Automotive Manual Trans- ; . .
.. 1 6.1.7 Alternato—The alternator for loading is speci-
missions, Manual Transaxies, and Axies, fied 161* No substitutions are allowed. Wiring for the alternator

5.2.2 STP-512A-Laboratory Performance Tests for Auto-_, _; o X j . : X
motive Gear Lubricants Intended for APl GL-5 Servide shall be modified as shown in the engineering drawings.

5.2.3 SAE J308-Information Report on Axle and ManuaIM%dPgt:e atlterglator IO‘:"I_?] C'LCU'E asblshown n :[Anne?A”?.
Transmission Lubricant€ and .1.8 Heater Blower—The heater blower system shall sup-

o PP . ply to the insulated oven assembly %55 ft¥min (1557+ 142
5:2.4 U.S. Military Specification MIL-L-2105D. L/min) of air (at free flow conditions) through the¥in.
6. Apparatus (54-mm) diameter blower opening as shown in the engineering

6.1 A description of essential apparatus features is given a(lrawing(;s.bThe helater_blower may be a ngbe type bll?wer wrr]wegl
follows, including mandatory equipment type and performanc%owere y an electric motor or powered by way of a toothe

specification where established. See Annex A1 and Annex A elt from the main dr.ive Sh.aft'.lr.] all cases, the specified air

for schematics and additional information of a general nature’, oW shall .]E)edmetl while maintaining other test parameters at

Those wishing to build this test apparatus shall base constru&€ir specified value. _ 14

tion on full engineering drawings (see 6.2). A list of suppliers 6-1.9 Air Flow Controller—The air flow controllet”*shall

is available from ASTM Headquartefs. be capable of controlling the air supply at a flow rate of 22.08
6.1.1 Gear Case Assemblysed in conjunction with a new =+ 2:01 mg/min (see Note 1).

test bearing, new lip seals, new O-rings, a pair of new test Nore 1t has been suggested that 20 to 30 ft of supply line between

gears, copper catalyst, and the lubricant to be tested. The ge@e air regulator and the mass air flow meter may help to reduce flow

case assembly has been redesigned to incorporate improwveeter readout fluctuations.

ments over designs in use prior to this test method. The gear 6.1.10 Test Gearsone machine tool change gear (34 teeth,

case and associated parts shall be constructed in accordange (9.5-mm) wide and one machine tool change gear (50

with the engineerir_lg o_IraWings. The gear case anpl _associat? oth, %-in. (9.5-mm) wide)14
parts shall comply in dimension, material, surface finish where

prescribed, and overall design. O-rings and lip seals have been

incorporated into this design and are mandatory replacements

for the original cork gaskets and shaft slingers used in earlier :schromalox No. 118-553661-505: 1500 W. Available from Anderson Bolos,
designs. Inc., 24050 Commerce Park Rd., Cleveland, OH 44122-5838.

6.1.2 Insulated Ovensurrounds the gear case assembly and 14The sole source of supply of the apparatus known to the committee at this time

id . lati ficient t I the lubri tt t is noted in the adjoining footnote. If you are aware of alternative suppliers, please
proviaes insulation sutncient o allow the lubricant tempera ureprovide this information to ASTM Headquarters. Your comments will be given

to be elevated to and maintained at test temperature conditiongweful consideration at a meeting of the responsible technical comrhittbigh

This oven also houses the heaters and heater blower. The ovemy may attend. _ _
dimensions, heater, blower, and oven temperature sensor loc&‘rﬁngct)gr?ﬂlsFDoleosgs' 150 W. Available from Ogden, 719 W. Algonquin Rd.,
16 Delco-Remy GM Part No. 1105360, Model No. 10-SI Series Type 100, 63 A;
12 V negative ground. Available from S. E. Chevrolet Co., 2810 Bishop Rd;

19 Available from the American Petroleum Institute, 1220 L St. NW, Washington, Willoughby Hills, OH 44092 or any other GM dealer.

DC 20005. 17 Air Flow Controller Model 840-L-1. Available from Sierra Instruments, Inc.,
* Available from ASTM Headquarters. Request RR: D02-1353. 5 Harris Court, Bldg. L, Monterey, CA 93940.
12 Available from Society of Automotive Engineers, 400 Commonwealth Dr.,  *® GA-34 and GA-50 gears are available from Boston Gear Works, 14 Hayward
Warrendale, PA 15096-0001. St., Quincy, MA 02171.
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6.1.11 Test Bearingball bearing:>*4 temperatures shall be calibrated against known standards
6.1.12 O-ring Seals O-ring for the seal plate and O-ring for traceable to NIS?2 For instance, the oil temperature thermo-
the cover platé®14 couple and indicating controller shall be calibrated. This can be
6.1.13 Lip Seals two shaft seal$®4 accomplished by immersing the tip of the probe into an

6.2 All new equipment shall be constructed in accordancewuxiliary temperature-controlled oil bath equipped with a
with the engineering drawings available as an adjunct fromstirrer. The bath temperature shall be set accurately at 325°F
ASTM Headquartefsin order to meet calibration require- (162.8°C) and the test measuring equipment shall be confirmed
ments. Builders unable to obtain specified parts and wishing tto be accurate prior to testing.
use substitutes shall request approval from ASTM Subcommit- 8.3 Gear Case—Clean the gear case, vent tube, vent tube

tee D02.B0.03. baffle, retainer bushings, seal sleeves, case cover plate, seal
. plate, nuts, studs, flat washers, baffle plate, spacer bushings,
7. Reagents and Materials bearing bushings and clamp, keys, shaft ends, shaft nuts, and

7.1 Air, compressed, instrument quality, meeting ANSI/catalysts \Warning—see 7.3). Nylon bristle brushes and long
ISA-S7.3, that limits dew point, maximum particle size, andpipe cleaners can be used to aid cleaniMjarhing—Since
maximum oil content of the air at the instrument. the proper operation of the apparatus depends upon the

7.2 Copper Catalyst cold-rolled, electrolytic tough pitch maintenance of numerous accurately machined surfaces, do not
copper, conforming to UNS (Unified Numbering System)use steel brushes or abrasive cloth materials except as noted in
C11000*® The two strips shall be sheared to approximataly  8.4.) Following the cleaning procedure with an organic clean-
by 11%6 in. from Yie-in. thick stock (approximately 14 by 46 ing agent, wash parts thoroughly with Stoddard solvent
mm from 1.6-mm thick stock). (Warning—see 7.3), and finally with a volatile hydrocarbon

_ _ L solvent Warning—see 7.3), to facilitate air drying. Allow

Note 2—For more information on the classification of coppers and the

o : i arts to air dry.
Unified Numbering System (UNS), consult Classification B 224 andp . . .
Practice E 527 regpeé’tively_ (UNS) 8.4 Test Gears—Polish the sides of the test gears with 180-

grit silicon carbide paper, and wash with Stoddard solvent.
Carefully examine the gear teeth for nicks and burrs. Do not
use gears with major imperfections. Minor imperfections
should be redressed with a fine stone. After final examination,
wash gears once more with Stoddard Solvent and finally with
a volatile hydrocarbon solvent, to facilitate air drying. Allow
gears to air dry.

8.5 Test Bearing—Prior to installation, wash the test bearing
first with Stoddard Solvent, and finally with a volatile hydro-
carbon solvent, to facilitate drying. Allow the bearing to air
. dry.

8. Preperatlon of Apparatus. - | o 8.6 Copper Catalyst

~ 8.1 Air Box Temperature Limiting DevieeAfter initial rig 8.6.1 Notch one strip for purpose of identification. The
installation, preset the oven air temperature limit to 400°Fhotch shall be triangular in shape centered on the long side of
(204°C). This can be achieved by placing the insulated ovefne strip. Sides of the triangular notch shall be equal and
cover in position on the rig and installing the air temperatureapproximately 0.2 in. (approximately 5 mm) in length.

sensor at a penetration depth of 3 in. (75 mm) below the top g 5.2 Polish both catalyst strips on all six sides with a 180-
inner surface of the cover. Switch on the heaters and cwculatmgm silicon carbide paper.

fan. Adjust the temperature control device to deactivete the gg.3 Wipe both catalyst strips with absorbent cotton pads
heaters when the air temperature reaches 400°F. This oveRgistened with Stoddard solvent, and wash with a volatile
temperature limit may later be reduced as outlined in 10.3 t¢yqrocarbon solvent, to facilitate drying. Allow catalyst strips
meet rig heat-up requirements. to air dry.

8.2 Temperature ~ Recording and  Controlling g6 4 Record the weight of the catalyst with the notched
Instrumentatior—Since this test procedure is extremely sensi-sirip to the nearest 0.0001 g prior to installation. Cleaned
tive to temperature, it is necessary to maintain a periodic checkatalyst strips shall be handled with tweezers or ashless filter
upon the accuracy of all items related to temperature measurgaper in order to avoid contamination of the catalyst surface by
ment and control. Therefore, immediately after the installationyay of skin contact.

of a new test rig, and before every set of reference tests, the g 7 Gear Case AssemblyAssemble the gear case compo-
instrumentation used to measure and record the air and Qilents (see Annex A2 for exploded view).

8.7.1 Inspect all parts prior to assembly of the gear case.
Replace any parts that would affect proper rig operation (for
°R-14 10 ball bearing, No. 2-153 (seal plate O-ring), No. 2-264 (cover plateexample, overly worn parts). Parts replacement is left to the
O-ring), and CR-6383 seals are available from Motion Industries, 4620 Hinckley
Parkway, Cleveland, OH 44109.
20 pvailable from Oakite Products, Inc., 13177 Huron River Dr., Romulus, Ml
48174. 22 National Institute of Standards and Technology (formerly National Bureau of
21 Available from Pentone Corp., 74 Hudson Ave., Tenafly, NJ 07670. Standards), Gaithersburg, MD 20899.

7.3 Organic Cleaning AgentWarning—Combustible, va-
por harmful (see Annex A3Y§2+14

7.4 Silicon Carbide Paperl80 grit.

7.5 Stoddard Solventommercial grade, conforming to the
requirements of Specification D 238/arning—see 7.3).

7.6 Toluene commercial gradeWarning—see 7.3). An
example of a satisfactory volatile hydrocarbon solvent.

7.7 Heptane commercial gradeWarning—see 7.3). An
example of a satisfactory volatile hydrocarbon solvent.
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discretion of the rig builder. A modified seal plate, detailed on 8.7.15 Install the gear case cover and torque the cap screws
gear case drawing number C-3963-1277a2ay be used to to approximately 25 Ibf-in. (approximately 2.8 N-m).
facilitate removal of the lip seals. 8.8 Air Supply Line—Ensure that the air supply line is free
8.7.2 Use new elastomer components (O-rings and lip seal$lom obstructions and then connect the air supply line to the
for each test. bottom of the gear case.
8.7.3 Install the retainer bushings and seal sleeves. Replace8.9 Insulated Oven CoverEnsure that the oven tempera-
the seal sleeves if they are grooved. ture sensor is at a penetration depth of 3.®.2 in. (76+ 5
8.7.4 Install the lip seals and O-ring seal in the seal platemm) below the top inner surface of the cover (see 7.5). Install
The application of gasket sealdht* to the lip seals to prevent the cover on the rig.
oil leaks is an approved option. 8.10 Air Flow Controller Calibration—Prior to the start of
8.7.5 Install the seal plate in the gear case, using the flad calibration cycle on a stand, calibrate the air flow controller
washers to protect the seal plate surface from damage. Torque a traceable standard. Calibrate the traceable standard a
the seal plate retaining studs to approximately 25 Ibf-inminimum of once every year to the sole flow rate specification
(approximately 2.8 N-m). of 22.08+ 2.01 mg/min at the outlet and 30 psig (206 kPa) inlet
8.7.6 Install the external retaining rings on the upper angressure. Connect the calibrated traceable standard, Sierra Top
lower shafts. Trak Model 820, to the inlet of the Sierra Side Trak Model 840.
8.7.7 Install the upper and lower spacer bushings on th€onnect the outlet line of the Sierra Side Trak Model 840 to the
upper and lower shafts. gear box. Install an air pressure measurement device to monitor
8.7.8 Install the baffle plate and catalyst holder and torque t@nd regulate the inlet pressure to 30 psig (206 kPa). Charge the
approximately 25 Ibf-in. (approximately 2.8 N-m), using thegear box with a commercial 80W-90 grade oil and bring to test
flat washers to protect the baffle plate and catalyst holdeg¢onditions [3251°F (162.8£0.5°C) at 175650 r/min]. Re-
surfaces. move the Top Trak after completing the calibration.
8.7.9 Insert the bearing into the test bearing clamp with the
bearing clamp shoulder on the opposite side of the bearin§. Calibration and Standardization

manufacturer's number. Use the bearing clamp cap screw 10 9 1 Reference oils for stand calibration are available from
bolt the bearing clamp closed and torque to approximately 2ghe TMC?2 Laboratories wishing to calibrate test stands using
Ibf-in. (approximately 2.8 N-m). Install the locking nut to these reference oils shall participate in the referencing and

ensure that the bolt does not move during the test. ~ stand calibration program administered for this test by the
8.7.10 Insert the test bearing bushing into the test bearing\c (see Note 3 and Annex A4).

with the bearing bushing shoulder on the same side of the

bearing as the manufacturers number. Install this entire Note 3—TMC Acceptance Criteria-Reference oil performance and

; test operations for this test method are currently monitored by the TMC.
assembly on the lower shaft so that the bearing manmacwregiatistics for reference test starts are published periodically by the TMC

number faces the front of the gear Casej If the bearing assem d provide acceptance ranges for the various reference oils. Users of the
has been assembled properly, the bearing clamp arm will be qBst method should contact the TMC for the most current values for
the opposite side of the gear case as the catalyst holder.  evaluation of referencing status.
thsls7r.nlill g‘esgll(éh:_lsﬂggngﬁi ﬁis\efg)hgfq gl]c?nlgv\\llveitrhstr;gtsig? 9.2 Tq ensure that uniform results are being obtained in t_he
, %est, calibration of test stands shall be completed by testing
keys. Install the test gears so that the manufacturer's name: ence oil samples supplied by the TMC at the time
faces the front of the case. Install the retaining nuts and torqugalibration o recalibration is required
to approximately 90 Ibf-in. (approximately 10 N-m). )

: - . . 9.2.1 New Test Stand CalibratierFor a new test stand
Warning-The gear retaining nuts are different since the lower . ’
ghaft isgright—r?and thread gand the upper shaft is Ieft_h&“,uﬁeference tests as prescribed by the TMC shall be completed,
thread.) giving results within the established limits for the reference

: oils. Inspection of the new test stand for compliance with this

8.7.12 Insert the test oil thermocouple so that the tiptest method by the TMC is also required

protrudes perpendicular to the slanted lower right side of the i . L . s
gear case assembly and protrudes G:50.04 in. (13+ 1 mm) 9.2.2 In-Service Stand CahbrauenFc.)r.a previously rgft_ar
enced test stand, reference tests giving results within the

mtg ;hleSQIGnasre??izial sts in the arooves on the catalvst hololeestablished limits for those oils shall be conducted at the

e Ly  roove y ffequency specified by the TMC (currently every ten tests or
Catglysts shall be sized for a tght f't. in the catalyst holder tot ree months, whichever occurs first). Test oils for this purpose
avoid movement of the catalysts during the test. Placement Opre distributéd as blind coded sam.ples by the TMC when

the notched strip toward the rear of the gear case with the notc

. . fequest for calibration is received. All test starts and test data
facing rearward is recommended for ease of catalyst removal : oo
. e : . using reference oils shall be reported to the TMC. Calibration
after test with minimal disturbance of deposits.

; frequency is subject to change as required. Current calibration
8.7.14 Install the O-ring seal on the gear case cover. information is available from the TMC.
9.3 Every test start on any test stand shall receive a
sequential test run number designated before testing begins. All
23 perfect Seal Gasket Maker No. 4, Part No. 1050026. Available from P.O.B.teSts! inCIUding aborted starts and 0perati0na"y invalid tests,
Manufacturing Inc., 1100 Kenwood Road, Cincinnati, OH 45242. shall retain their test number.
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10. Procedure for Conducting the Test 10.9 Allow the test stand to cool for 3@ 5 min. Remove
10.1 Pour 120+ 5 mL of the lubricant to be tested into a the gear case cover and test gears without disturbing the

clean container. Weigh the container of oil. Charge the geaﬁjerJOSItS on the various test gears.
case with the test lubricant. Reweigh the container and deter1. Procedure for Determination of the Gear Cleanliness
mine the oil charged by subtraction. Record the weight of the  Ratings®*

test oil charge to the nearest 0.01 g. 11.1 Evaluation of the test gears is performed after remov-
10.2 Preset air flow rate to 22.68 2.01 mg/min. ing the catalyst strips, test gears, test bearing, and internal gear
10.3 Record the time, turn on the main drive motor, andcase components.

adjust the temperature control system to maintain the bulk test 11.2 After gear case disassembly, as specified in 10.9,

lubricant temperature at 325 1°F (162.8+ 0.6°C). The bulk immediately place test parts side-by-side in a draining position

oil test temperature shall be heated from ambient to 324°KA draining position is a position within 15° of vertical.) at

(162.2°C) in a minimum of 45 min. This heat-up time shall notroom temperature for a minimunt & h before rating. Rate the

exceed 60 min. Tests with heat-up times less than 45 min dest parts within 64 h of test completion.

greater than 60 min are not representative of an operationally 11.3 Gear Sludge Rating

valid test and, therefore, cannot be properly interpreted for 11.3.1 Wipe an approximatelys-in. (20-mm) wide area

non-reference oil evaluation. The end-of-heat-up/test start tim@cross the diameter along the key way on each face of both

shall be the first occurrence of 324°F (162.2°C). large and small test gears. Rate each gear face for sludge

10.3.1 Record all operational data at a minimum of oncéndiVidua”y'
every 15 min. A reading out of specification using once- 11.3.2 The total ratable area for sludge on each gear face

every-15 min data recording is considered to be out for the fulgfgludes the wiped area, gear teeth, and spacer bushing contact

15 min unless otherwise documented.. 11.3.3 Subdivide the total ratable area into percentage areas

10.4 If the rig heat-up time is less than 45 min, the ovenyt giferent sludge depths and ratings using CRC Manual No.
temperature limit should be reduced until the heat-up time is » (utilizing the sludge scale and sludge gage, which are
equal to or greater than 45 min but less than 60 min. A possiblg,c|yded in the manual) as a guide. Calculate and record the
cause of heat-up times greater than 60 min is improper fi§jyqge volume factor for each subdivided area. The total
between the insulated oven and insulated oven cover or othggume factor for a gear face is determined by adding the
areas of excessive oven thermal leakage, or both. Under nagividual area volume factors for that gear face.
circumstances shall the oven temperature limit be set higher 11 3.4 Convert the total volume factor for each gear face to

than 400°F (204°C). The rig heat-up time should be checkeg merit rating using CRC Manual No. #2Report this rating
prior to every set of reference tests to ensure consistent rig, two decimal places.

performance. 11.3.5 The sludge rating is defined as the average of the four
10.5 Adjust the field supply of the alternator for a net outputmerit ratings of the four gear faces.
of 128 = 5 W. 11.4 Gear Carbon/Varnish Rating
10.6 The large gear shall maintain a speed of 17560 11.4.1 Determine the carbon/varnish rating using the large
r/min throughout the heat-up and test time. gear only, although the small gear may be rated for additional

10.7 Run the test at the conditions specified and Withoqurmaﬂon' Rate .the front and back faces of bOth. gears
interruption for 50.0+ 0.1 h. Terminate the test if it is individually. The wiped area on each gear face, excluding the

interrupted for more than 5 min total during the test period.gear teeth a_”d spacer bushing contact area, is the ratable_ area.
Record any downtime on the form shown in Fig. A5.5. 11.4.2 Using the current CRC Manual No. 14 as a guide,

1071 R d all tional data at - f subdivide the ratable area on each gear face into percentage
o ecord all operational data at a mimimum OF ONC&, a4 of gifferent carbon depths and varnish intensifiésse

every hour. A reading out of specification using ONCe-EVeryine CRC Rust/Varnish/Lacquer Rating Scale for Non-Rubbing
hour data recqrding is considered to be out for the full houlp, s in CRC Manual No. 14 to determine varnish rating
unless otherwise documented. factors for each subdivision containing varnish deposits.

10.8 Atthe completion of the test, shut down the equipment, 11 4.3 Rate carbon from 0.00 (heavy carbon) to 0.99 (trace
and drain the test lubricant into a clean WE|ghed Containe@arbon) using an expanded rating scale. Determine carbon
Welgh the container of drain oil and determine the drain 0i|rating factors from Table 1 by determining the carbon depth
weight by subtraction. Calculate the oil loss in weight percentand description for each subdivided area. Calculate the carbon
using Eq 1. Tests exceeding 20 % weight oil loss are nomerit rating by multiplying the rating factor by the percentage
representative of an operationally valid test and, thereforegrea. Report this rating to two decimal places.
cannot be properly interpreted for non-reference oil evaluation. 11.4.4 Determine the carbon/varnish merit rating for a gear

initial weight — final weight face by adding the individual area merit ratings for the wiped
. . ol
oil loss in weight % nitial weight X 100 (1) area of that face.
where: —
initial Weight = initial oil Charge weight, and 24 Training for those rating gear sets for cleanliness parameters may be obtained
final Weight = drain oil Weight from Coordinating Research Council (CRC), 219 Perimeter Ctr. Pkwy., Atlanta, GA
’ 30346.
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TABLE 1 Carbon Depth Rating Guidelines . o final KV — initial KV
- - - - - % viscosity increase= initial KV X 100 2)
Visually Estimated Visually Estimated Carbon Carbon Rating initia
Carbon Depth, in. Carbon Depth, mm  Description Factor Range
>0.00 up to 0.02 >0.0 up to 0.5 Light 0.99-0.81 Wher_e. . L .
>0.02 up to 0.08 >0.5 up to 2.0 Medium 0.80-0.11 KV = kinematic viscosity. _ _
>0.08 >2.0 Heavy 0.10-0.00 14.2 Calculate the catalyst percent weight loss using Eq 3:

catalyst loss in weight %
__ catalyst initial weight— catalyst final weight

— . X 100 (3)
11.4.5 The carbon/varnish rating is defined as the average of catalyst initial weight
the front and back face merit ratings for the large gear. Thewhere:
small gear should be rated similarly, but separately, forcatalyst initial weight = initial catalyst weight as deter-
additional information. mined in 8.6.4, and
11.5 Use the rating form in Fig. A5.6 for calculating and catalyst final weight = final catalyst weight as deter-

reporting carbon/varnish and sludge rating measurements. mined in 12.1.7.

11.6 For the test rating to be valid, the gears shall be rated 14.3 Use the following equations to transform reference and
by an individual who has participated in a CRC sponsoredpon-reference oil results:
high-volume, gear-rater calibration workshop within the pre- Parameter Transformations

vious twelve monthg# EOT viscosity ‘increase (%) LN(VI)
EOT pentane insolubles (% volume)  LN(Pentane)

i i i EOT toluene insolubles (% volume) LN(Toluene)
12. Procedure for Determination of Catalyst Weight Loss Average carbon/varnish (merits) LN(CV/(10-CV))

12.1 Determine the Catalyst Weight Loss Average sludge (merits) ~LN(10-Sludge)
12.1.1 Carefully remove all the deposits from the notched 14.4 Correct non-reference oil results for industry severity
copper catalyst strip by soaking for 30 min in Oakite 811,using the equations detailed in Annex A6. Correct non-

Penmul L460, or equivalent. reference oil results for stand severity using the equations
12.1.2 Wash in Stoddard solvent. detailed in Annex A8.
12.1.3 Remove deposit residue from the surface by rubbing 14.5 Calculate percent out for each parameter in Table 2
lightly with a clean cloth. using the following equation and record results in Fig. A5.7.
12.1.4 Wash in Stoddard solvent. n Ti
12.1.5 Wipe with absorbent cotton pads moistened with a percent ou#i;(ﬁx 5)><100 (4)

volatile hydrocarbon solvent.
12.1.6 Wash in a volatile hydrocarbon solvent. Allow cata- where:
lyst strip to air dry. Mi = magnitude of test - parameter out from specification
12.1.7 The cleaned catalyst strip shall be handled with limit at occurrence,
tweezers or ashless filter paper in order to avoid inaccuratd} test parameter specification range, _
weight loss information. Record the weight of the cleaned I length of time the test parameter was outside of

catalyst with the notched strip to the nearest 0.0001 g to specification range at occurrence(Ti is assumed to
determine the copper activity of the test lubricant. The weight be no less than the recorded data-acquisition fre-
loss is reported as a percent loss based upon the original weight quency unless supplemental readings are docu-
of the notched strip. mented.), and o o

D = test or test phase duration in same unitdias
13. Procedure for Evaluation of Drain Oil 14.5.1 Invalidate any test that exceeds the percent out limits

. . . in Table 2 for either warm up or on test conditions.
13.1 Determine the following test lubricant parameters (pay P

particular attention to the sample handling instructions in thei5. Report
relevant standard):

13.1.1 Kinematic viscosity of the untested oil and of the
drain oil in centistokes at 212°F (100°C) using Test Metho A
D 445. Do not filter the sample. Run the post-test viscosity
determination within 48 h of the end of the test.

13.1.2 Total acid number of the drain oil using Test Method

15.1 Report all information shown in the report package,
nnex A5, in accordance with the data dictionary contained in
nnex A9.

TABLE 2 Test Validity Parameters

D 664 Parameter
13.1.3 n-Pentane and toluene insolubles using Test Method Oil Temperature  Air Flow  Alternator Load '—arsge Gc;saf
. pee
D 893, I?rocedure A .vw;hout coagulant. Evaluate the pentane/speciﬁc',;ltion 305°F 2208 mgimin 128 W 1750 r/min
toluene insolubles within 48 h of the end of the test. Range 2°F 4.02 mg/min 10 W 100 r/min
% Out of
. ificati 0, 0, 0,
14. Calculation S{’;;;ﬁ'ncitg;“ N/A 10% 10% 5%
14.1 Calculate the percent viscosity increase by Eq 2, usings% Out of
Lo oo . . . . 0 . pecification 5% 5% 5% 2%
the initial oil kinematic viscosity and the drain oil kinematic (test)
viscosity.
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15.2 Attach the temperature recording trace, including TABLE 3 Reference Oil Test Precision Data - Transformed Units
heat-up time. Note 1—These statistics are based on results obtained on Test Moni-
15.3 For non-reference tests with a value of zero fororing Center Reference Oils 131-3, 131-4, 143, and 148.
viscosity increase, pentane insolubles, or toluene insolubles,
report a value of zero as the test result and repidxtfor the Legend:
transformed results. For tests with viscosity results that are to $ip.
viscous to measure, report a valueNoA as the test result and
the transformed result. For test results where viscosity is tocr
viscous to measure or have a value of zero for viscosity

intermediate precision standard deviation,
intermediate precision,

reproducibility standard deviation, and
reproducibility.

| - lubl | . lubl d ) Variable Sip. i.p. Sr R
Increase, pentape IﬂfSO ubles, or toluene insolubles, do n?/%scosity increase, 1n (% 0.148 0.414 0.150 0.420
apply any severity adjustment. Increase)

15.4 When reporting reference oil test results to the TMC pPentane insolubles, 1n (% of ~ 0.396 1109  0.419 1.173

. . . Wt)

transmit by facsimile, the Complet.e report_ form paCI(ageToluene insolubles, In (% wt) 0.512 1.434 0.516 1.445
(Annex A5) a_nd any other supporting |_nf0rmat|on to the A_STM Average sludge, -In (10- 0.255 0714  0.270 0.756
TMC within five days of test completion. A copy of the final merit) .
test report shall be mailed within 30 days of test completion tog;]’:ﬁjg(iocﬂgﬁg vamish, In 0.360 1008  0.384 1.075

the ASTM Test Monitoring Center, 6555 Penn Avenue, Pitts-
burgh, PA 15206-4489. Electronic transfer of test results (see
15.7) to the ASTM TMC is also permitted for approved

laboratories. , 16.1.1 Intermediate Precision (i.p.) (formerly called
15.5 All test report forms shall be completed in accordancezepeatability}—The difference between two results obtained
with the formats shown in Annex A9 (Data Dictionary). The y the same operator or laboratory with the same gear batch, on
final test report will include a complgted report form packageine same oil, using the same test method, would, in the long
15.6 Deviations from Test Operational LimitsReport all 4 'in the normal and correct conduct of the test method,
deviations from specified test operational limits of Form 4 (se€yceed the values shown in Table 3 in only one case in twenty.
Fig. A5.5) under Other Cqmr_nents. . 16.1.2 Reproducibility (R}-The difference between two
15.7 Electronic Transmission of Test Resu#tEIectromc single and independent results obtained by different operators
transfer of lr'ef'erence and non-reference O'.I te‘?t report dat'a C‘Working in different laboratories on the same oil, would, in the
be done utilizing the AS_TM Data Communications Comr_mtteelong run, in the normal and correct conduct of the test method,
I’?:ras?neispé)ign-rlg?)?swn;'z)ssalsgiIg/lb?g?loﬁetiesgg?w; TFI\I/IaCt: File exceed the values shown in Table 3 in only one case in twenty.
15.8 Attach the operational recording traces for aIIl param- 16'.2 Bias is determingd by applying an aCC.ep“?f’ statis_tica}l
eters in Table 1 as part of the test report technique to reference oil results, and when a significant bias is
' determined, a severity adjustment is permitted for non-
16. Precision and Bias reference oil test results (see 14.4 and Annex A6 and Annex

16.1 Test precision is established on the basis of referend%s)'
oil test results (for operationally valid tests) monitored by the
ASTM TMC. The data are reviewed semi-annually by the
L-60-1 Surveillance Panel. Contact the ASTM TMC for 17.1 carbon and varnish deposits; final drive axle; gear
current industry data. Table 3 summarizes reference oil prectleanliness; gears; insoluble; L-60; lubricants; manual trans-
sion of the test as of June 30, 1997. mission; oil thickening; seal failure; sludge; thermal oxidation

17. Keywords

ANNEXES
(Mandatory Information)

Al. DIAGRAM OF TEST APPARATUS

Al.1 Fig. Al.1 presents a diagram of the test apparatus.
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FIG. Al.1 Diagram of Test Apparatus

A2. EXPLODED VIEW OF GEAR CASE ASSEMBLY

A2.1 Gear Case Assembly Parts Ligee Fig. A2.1):
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(1) Lower Shaft (Right-Hand Thread)
(2) Upper Shaft (Left-Hand Thread)
(3) Gear Case Support
(4) Retainer Bushing
(5) Seal Sleeve, CR-99026
(6) Spacer Washer
(7) Gear Case
(8) Cap Screw, %16 in.—24 by ¥4in.
(9) Vent Tube

(10) O-ring No. 2-153

(11) Lip Seal, CR-6383

(12) Seal Plate

AMY D 5704 — 00a
“afl

(14) Stainless Steel Stud

(15) Stainless Steel External Retainer
(16) Baffle Plate

(17) Catalyst Holder

(18) Stainless Steel Flat Washer, %16 in.
(19) Stainless Steel Hex Nut, %16 in.—18
(20) Catalyst

(21) Upper Spacer Bushing

(22) Lower Spacer Bushing

(23) Bearing Clamp

(24) Stainless Steel Cap Screw, 10-32 by ¥ in.

(25) Stainless Steel Hex Nut, 10-32

(27) Bearing Bushing

(28) Shaft Key, ¥s in. by ¥s in.

(29) GA-50 Test Gear

(30) GA-34 Test Gear

(31) Gear Retaining Nut (Right-Hand Thread)
(32) Gear Retaining Nut (Left-Hand Thread)
(33) O-ring No. 2-264

(34) Gear Case Cover Plate

(35) Lock Washer, #10

(36) Cap Screw, 10-32 by % in.

(37) Vent Tube Baffle

(13) Stainless Steel Flat Washer, %16 in. (26) R-14 Test Bearing

FIG. A2.1 Exploded View of Gear Case Assembly

A3. PRECAUTIONARY STATEMENTS

A3.1 Oakite 811, Penmul L46Qvolatile hydrocarbon A3.1.6 Eliminate all sources of ignition, especially non-
solvent, examples are toluene and hepta8®ddard Solvent: explosion-proof electrical devices and heaters.

A3.1.1 Vapors may cause flash fire. A3.1.7 Avoid prolonged breathing of vapor or spray mist.

A3.1.2 Keep away from heat, sparks, and open flame.
A3.1.3 Keep container closed.

A3.1.4 Use with adequate ventilation.

A3.1.5 Avoid buildup of vapors.

A3.2 Physical Hazards:

A3.2.1 High-speed rotating equipment.
A3.2.2 Electrical shock.
A3.2.3 High-temperature surfaces.
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A4. THE ROLE OF THE TEST MONITORING CENTER

A4.1 The ASTM TMC is a nonprofit organization located at case of an Information Letter that does not affect test results,
6555 Penn Ave., Pittsburgh, PA 15206-4489. It is staffed tcsuch as notification of a part number change, the TMC is
administer engineering studies; conduct laboratory visits; perauthorized to issue an Information Letter. A survey or study
form statistical analysis of test; to blend, store, and shipconducted by the Surveillance Panel resulting in a recommen-
reference oils; and to provide associated administrative funadation for a change in hardware or procedure may result in the
tions connected with the referencing and calibration of variousssuance of an Information Letter. If urgent changes to hard-
lubricant tests. The TMC maintains a close connection with tesivare or procedure are obviously necessary, the test sponsor and
sponsors, test developers, the surveillance panels, and thiee TMC may issue an Information Letter and present it for
testing laboratories. The management of these functions spproval, with the background and data, for approval by the
vested in the Test Monitoring Board, whose members ar&urveillance Panel prior to the next semiannual D-2 meeting.
elected by Subcommittee D02.B. The TMC operates under the A4.2.3 Authority for the issue of Information Letters was
ASTM Charter and its associated bylaws and regulations, thgiven by the Committee on Technical Committee Operations
bylaws of Committee D-2 and Subcommittee D02.B, and th§ COTCO) in 1984, as follows:

Rules and Regulations of the Test Monitoring Board. The “COTCO recognizes that D-2 has a unique and complex

operating income of the TMC is obtained from fees levied onsituation. The use of Information Letters is approved provided

the reference oils supplied and on the conduct of the calibratiothat each letter (at its initial issue) contains a disclaimer to the

tests. These fees are set by Subcommittee D02.B, and aeffect that it has not obtained ASTM consensus. These Infor-

regularly reviewed. mation Letters should be moved to such consensus as rapidly
as possible.”

A4.2 Information Letters:

the change can be considered by Subcommittee D02.B o
Automotive Lubricants or Committee D-2 on Petroleum Prod-IH the form of ASTM TMC memoranda. These are used to

. o convey such information as batch approvals for test parts or
ucts and Lubricants. In such a case, the TMC will issue a%xaterials, to clarify misunderstandings concerning the test

Informgtlon Letter. Subsequently, prior to each semiannu rocedure, to provide notes and suggestions for the collection
Committee D'Z meetmg,.the accumulatgd Informanon Letter nd analysis of special data that the TMC may call for, or for
are balloted in Subcommittee D02.B. This ballot is reviewed atany other matters having no direct effect on the test,perfor—

the Subcommittee D02.B meeting, and the actions taken ar o .
then considered by Committee D-2. In this way, the ASTM duer%ance, results, or precision and bias.
process procedures are applied to the Information Letters. A4.4 Precision Data—Test precision is established on the
A4.2.2 The review of an Information Letter prior to its basis of reference oil (calibration) test results monitored by the
original issue will differ in accordance with its nature. In the ASTM TMC. Current data may be obtained from the TMC.

A5. REPORT FORMS

A5.1 The report forms are presented in Figs. A5.1-
A5.7.

10
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(L-60-1)

CONDUCTED FOR

VERSION20000126

TSTSPONT

TSTSPON2

LABVALID

V = VALID

I = INVALID

N = RESULTS CANNOT BE INTERPRETED. (REFER TO
COMMENT SECTION)

Test Number

Test Stand: STAND

Stand Test Number:
RSTRUN/STRUN

Date Completed: RDTCOMP/DTCOMP End Of Test Time: REOTTIME/EOTTIME
Qil COdeA: CMIR/OILCODE

Formulation/Stand Code: 9%V

Alternate Codes: ALTCODE1 ALTCODE? ALTCODE3

associated with this test.

In my opinion this test opPvAL/D been conducted in a valid manner in accordance with Test Method D5704 and the
appropriate amendments through the information letter system. The remarks included in this report describe the anomalies

The test stand and laboratory have been calibrated in accordance with the requirements specified in Test Method
D5704 and the appropnate amendments through the information letter system.

ACMIR or Non-Reference Oil Code

SUBMITTED BY:

SUBLAB

Testing Laboratory
SUBSIGIM

Signature
SUBNAME

Typed Name
SUBTITLE

Title
SUBSECT

FIG. A5.1 Test Report Cover
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(L-60-1)
FORM 1
REFERENCE TEST RESULT SUMMARY SHEET
LAB STAND STAND RUN #
LAB STAND RSTRUN
START DATE END OF TEST
DATE COMPLETED TEST TIME LENGTH
RDTSTRT RDTCOMP REOTTIME RTESTLEN
CMIR T™C VISCOSITY GEAR
OIL CODE GRADE BATCH
CMIR IND RSAEVISC RGEARBAT
LABORATORY OIL CODE RLABOCOD
LATEST INFORMATION LETTER TEST WAS RUN UNDER
RINFOLET
Viscosity Pentane Toluene Average Average
Increase Insolubles Insolubles Carbon/Varnish Sludge
(%) (% wt.) (% wt.) {merits) (merits)
Original
Results
RVISINC RPEN RTOL RVAR RSLG
Transformed
Result
TRVISINC TRPEN TRTOL TRVAR TRSLG
Correction
Factor
Corrected
Transformed
Result
Final
Transformed
| Result TRVISFNL TRPENFNL TRTOLFNL TRVARFNL TRSLGFNL
Final Original
Unit Result
RVISFNL RPENFNL RTOLFNL RVARFNL RSLGFNL

FIG. A5.2 Reference Test Result Summary Sheet
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(L-60-1)
FORM 2
NON-REFERENCE TEST RESULT SUMMARY SHEET
LAB STAND STAND RUN #
LAB STAND STRUN
START DATE END OF TEST
DATE COMPLETED TEST TIME LENGTH
DTSTRT DTCOMP EOTTIME TESTLEN
VISCOSITY GEAR
OILCODE GRADE BATCH
OILCODE SAEVISC GEARBAT
LABORATORY OIL CODE LABOCODE
FORMULATION STAND CODE
FORM
LATEST INFORMATION LETTER TEST WAS RUN UNDER
INFOLETN
Viscosity Pentane Toluene Average Average
Increase Insolubles Insolubles Carbon/Varnish Sludge
(%) (% wt.) (% wt.) (merits) (merits)
Original
Results VISINC PEN TOL VAR SLG
Transformed
Result TVISINC TPEN TTOL TVAR TSLG
Correction
Factor VISINCCF PENCF TOLCF VARCF SLGCF
Corrected
Transformed
Result VISICCOR PENCOR TOLCOR VARCOR SLGCOR
Severity
Adjustment VISSA PENSA TOLSA VARSA SLGSA
Final
Transformed
Result TVISFNL TPENFNL TTOLFNL TVARFNL TSLGFNL
Final Original
Unit Result VISFNL PENFNL TOLFNL VARFNL SLGFNL

FIG. A5.3 Non-reference Test Result Summary Sheet
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(L-60-1)
FORM 3
OPERATIONAL SUMMARY
LAB LAB STAND NO. STAND
OIL CODE: CMIR/OILCODE STAND RUN NO. ARSTRUN/STRUN
OPERATIONS TOTAL AVERAGE MINIMUM MAXIMUM
Test Length, h RTESTLEN/TESTLEN
WUPTIME

Warm-up Time, min

Air Box Temperature, °F AIRTAVG AIRTMIN AIRTMAX
Average Air Flow, mg/min AAJRFLO

Oil Temperature, °F OILTAVG OILTMIN OILTMAX
Large Gear Speed, r/min LGRPMAVG

Alternator Load, W LOADAVG

MEASUREMENTS

Catalyst Weight Loss, g CATWTLS

Catalyst Weight Loss, % CATWTLSP

Initial Oil Charge Weight, g INOILWT

Final Drain Weight, g FNOILWT

Oil Weight Loss, g OILWTLS

Oil Weight Loss, % O/ILWLPER

Acid Number (Test Method D664) ACIDD664

TEST TIME, h VISCOSITY, ¢St
0 VNEW
50 V50

FIG. A5.4 Operational Summary
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(1-60-1)
FORM 4
DOWNTIME AND COMMENTS

Unscheduled Downtime & Maintenance Summary
LAB LAB STAND NO. STAND

OIL CODE: CMIR/OILCODE STAND RUN NO. ASTRUN/STRUN

DWNOCR

Number of Downtime Occurrences

DOWNROOT |DDATROO1 DTIMROOT| DREAROO1

TOTLOOWN

Other Comments

Number of Comment Lines TOTCOM

OCOMROO1

FIG. A5.5 Downtime and Comments
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(L-60-1)
FORM §
GEAR RATING
LAB LAB STAND NO. STAND OIL CODE
RATED BY RINIT STAND RUN NO. _RSTRUN/STRUN| CMIR/OILCODE
CARBON/VARNISH:
LARGE GEAR SMALL GEAR
ERONT I REAR FRONT REAR
% RATE  MERIT % RATE  MERIT % RATE  MERIT % RATE  MERIT
CVLFP1 CVLFR1 CVLFM1 CVLRPt CVLRRt CVLRM1 CVSFP1 CVSFRI CVSFM1 CVSRPI CVSRR1 CVSRM1
CVLFP2 CVLFR2 CVLFM2 CVLRP2 CVLRRZ CVLRM2 CVSFP2 CVSFR2 CVSFM2 CVSRPZ CVSRRZ CVSRM2
CVLFP3 CVLFR3 CVLEM3 CVLRP3 CVLRR3 CVLRM3 CVSFP3 CVSFR3 CVSFM3 CVSRP3 CVSRR3 CVSRMS3
CVLFP4 CVLFR4 CVLFM4 CVLRP4 CVLRR4 CVLRM4 CVSFP4 CVSFR4 CVSFM4 CVSRP4 CVSRR4 CVSRM4
CVLFP5 CVLFRS CVLFM5 CVLRP5 CVLRR5 CVLRMS CVSFP5 CVSFR5 CVSFM5 CVSRP5S CVSRR5 CVSRMS5
TOTAL  CVLFT TOTAL CVLRT TOTAL CVSFT TOTAL CVSRT
LARGE GEAR AVERAGE OF CARBON/VARNISH ONLY: RVARVAR
SLUDGE: Small Gear Rating for Information Only
LARGE SMALL
FRONT REAR FRONT ] REAR
% VOL. % VOL. % VOL. % VOL.
DEPTH DEPTH DEPTH DEPTH
COVER| FACT. COVER| FACT. COVER| FACT. COVER| FACT.
CL BLFPC1| SLFVF1 CL SLRPC1| SLRVFi CL |SSFPC1| SSFVF1 CL  |SSRPC1| SSRVFI
1/4A [SLFPC2| SLFVE2 1/4A [SLRPC2| SLRVF2 1/4A |[SSFPC2| SSFVF2 1/4A |SSRPC2| SSRVF2
1/2A [SLFPC3| SLFVF3 1/2A SLRPC3|{ SLRVF3 1/2A |SSFPC3| SSFVF3 1/2A  |SSRPC3| SSRVF3
3/4A PSLFPC4 | SLFVF4 3/4A SLRPC4| SLRVF4 3/4A |SSFPC4| SSFVF4 3/4A |SSRPC4| SSRVF4
A BLFPC5| SLFVF5 A PBLRPCS| SLRVF5 A |SSFPCs| SSFVFS A __|SSRPCS5| SSRVF5
AB BLFPC6| SLFVF6 AB SLRPC6| SLRVFS AB |SSFPC6| SSFVF6 AB [SSRPC6| SSRVF6
B BSLFPC7| SLFVF7 B [SLRPC7| SLRVF7 B |SSFPC7| SSFVF7 B |SSRPC7| SSRVF7
BC [SLFPC8| SLFVF8 BC [SLRPC8| SLRVF8 BC |SSFPC8| SSFVF8 BC |SSRPC8] SSRVF8
c BLFPC9| SLFVF9 C [SLRPCS| SLRVYF9 C |SSFPC9| SSFVF9 C |SSRPC9{ SSRVF9
D SLFPCI0| SLFVF10 D [LRPCIO| SLRVF10 D PSFPCI0 | SSFVF10 D [SRPC10} SSRVF10
TOTAL | SLFPCT| SLFVFT TOTAL ISLRPCF SLRVFT TOTAL ISSFPCT | SSFVFT TOTAL bSRPCT SSRVFT
MERIT RATING __ SLEMT MERIT RATING __ SLRMT MERIT RATING __ SSFMT MERIT RATING __SSRMT_

FOUR SIDE AVERAGE OF SLUDGE:

RSLG/SLG

LARGE GEAR FRONT - STAMPED GA 50
REAR - NO MARKINGS

SLUDGE:

RATE TOTAL FLAT AREA EXCLUDING GEAR
TEETH, WASHER/NUT AREA AND 3/4 in. WIPED STRIP AREA
USING CRC MANUAL NO. 12.

SMALL GEAR FRONT - STAMPED GA 34
REAR - NO MARKINGS

VARNISH/CARBON:
CRC METHOD - 3/4 in. WIDE STRIP ACROSS GEAR

EXCLUDING GEAR TEETH AND WASHER/NUT AREA.

CRC RUST/VARNISH COLOR INTENSITY FACTORS
10.0TO 1.0

CARBON RATING: MERIT RATING

TRACE CARBON: 0.85

LIGHT CARBON: 0.75

MEDIUM CARBON: 0.50

HEAVY CARBON: 0.0

FIG. A5.6 Gear Rating
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(L-60-1)
FORM 6
OPERATIONAL VALIDITY SUMMARY

LAB LAB STAND NO. STAND

OIL CODE: CMIR/OILCODE STAND RUN NO. RSTRUN/STRUN
OIL TEMPERATURE 5 OILTPOUT ATOTOT
AIR FLOW 10 ARFLWRM | ATOWAF 5 ARFLWOUT ATOTAF
ALTERNATOR LOAD 10 ALTLDWAM | ATOWAL 5 ALTLDOUT ATOTAL
LARGE GEAR SPEED 5 LGRSPDWM | ATOWLGS 2 LGRSPDOT | ATOTLGS

FIG. A5.7 Operational Validity Summary

A6. CORRECTIONS TO NON-REFERENCE OIL TESTS FOR INDUSTRY SEVERITY

A6.1 Viscosity Increase-Adjust end of test (EOT) viscos- results for industry severity. Transform EOT toluene insolubles
ity increase results for industry severity. Transform EOTby taking the natural log of the toluene insolubles result.
viscosity increase by taking the natural log of the viscosityRecord the transformed toluene insolubles result on the Non-
increase result. Record the transformed viscosity increaseference Oil Ratings Summary (Fig. A5.3). Add 0.0000 to the
result on the Non-reference Oil Ratings Summary (Fig. A5.3)transformed results and record this value on the Non-reference
Add - 0.1178 to the transformed results and record this valu®il Ratings Summary page in the Corrected Transformed
on the Non-reference Oil Ratings Summary page in theResults space. Convert the corrected toluene insolubles result
Corrected Transformed Results space. Convert the corrected original units. Record this value in the Final Original Unit
viscosity increase result to original units. Record this value inResult space.

the Final Original Unit Result space. A6.4 Average Carbon/Varnish-Adjust EOT average

A6.2 Pentane InsolublesAdjust EOT pentane insolubles carbon/varnish results for industry severity. Transform EOT
results for industry severity. Transform EOT pentane insolublegsverage carbon/varnish by taking the natural log of the quantity
by taking the natural log of the pentane insolubles resultof the average carbon/varnish result divided by ten minus the
Record the transformed pentane insolubles result on thaverage carbon/varnish result. Record the transformed average
Non-reference Oil Ratings Summary (Fig. Ab5.3). carbon/varnish result on the Non-reference Oil Ratings Sum-
Add - 0.4445 to the transformed results and record this valuenary (Fig. A5.3). Add 0.0000 to the transformed results and
on the Non-reference Oil Ratings Summary page in theecord this value on the Non-reference Oil Ratings Summary
Corrected Transformed Results space. Convert the correctgrige in the Corrected Transformed Results space. Convert the
pentane insolubles result to original units. Record this value irtorrected average carbon/varnish result to original units.
the Final Original Unit Result space. Record this value in the Final Original Unit Result space.

A6.3 Toluene Insolubles-Adjust EOT toluene insolubles  A6.5 Average Sludge-Adjust EOT average sludge results
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for industry severity. Transform EOT average sludge by takingJil Ratings Summary page in the Corrected Transformed
minus the natural log of ten minus the average sludge resulResults space. Convert the corrected average sludge result to
Record the transformed average sludge result on the Nomriginal units. Record this value in the Final Original Unit
reference Oil Ratings Summary (Fig. A5.3). Add 0.0000 to theResult space.

transformed results and record this value on the Non-reference

A7. ALTERNATOR LOAD CIRCUIT

A7.1 Fig.A7.1is a diagram of the modified 10.S| alternator ~ load circuit.

STANDARD 10-S! SERIES ALTERNATOR MODIFIED 10~S! SERIES ALTERNATOR
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FIG. A7.1 Dlagram of the Modified 10-SI Alternator Load Circuit
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A8. CONTROL CHART TECHNIQUE FOR SEVERITY ADJUSTMENT (SA)

A8.1 \Viscosity Increase SAApply an exponentially A8.2.2 The following example illustrates the use of Eq A8.1
weighted moving average (EWMA) technique to standardizedor determining the application of a Pentane Insolubles SA.
calibration test Viscosity Increase results. Convert results to Z,=0.570 and, = 1.195 (A8.3)
transformed units by using the formula In(Viscosity Increase).
Standardize transformed values using delta/s ((result — target)/
standard deviation). The targets and standard deviations for A8.2.2.1 Since0.693 > 0.653, apply an SA to subsequent
current reference oils are published by the ASTM TMC. non-reference oil tests. Multiply 0.695 by 0.730. This value

A8.1.1 Include all operationally valid reference tests in a(0-730) is the standard deviation of oil 131-3. Multiply this

stand control chart. Chart tests in order of completion date anfSult by —1 and round to four places after the decimal. Record
time. A minimum of two tests is required to initialize a control thiS value on the Test Results Summary page of the test report
chart. Calculate EWMA values using Eq A8.1. in the space for Pentane Insolubles SA. Add this value to the

corrected, transformed, non-reference oil Pentane Insolubles

EWMA = 0.21.195 + 0.80.570 = 0.695

4=02Y) + 082y (A8.1)  result and enter this value in the space for the Final Trans-
where: formed result. Find the antilog and round to two places after
Z, = 0andY, = standardized test result, and the decimal. Enter this number on the Test Results Summary of
Z = EWMA of the standardized test result at test order the test report in the space for the Final Original Unit Pentane

Insolubles result. An SA will remain in effect until the next

If the absolute value of the EWMA, rounded to three placedeference test. At that time, calculate a new EWMA.

after the decimal, exceeds 0.653, then apply an SA to subse- )
quent non-reference oil results. A8.3 Toluene Insolubles SAApply an EWMA tEChnlque

A8.1.2 The following example illustrates the application of 0 Standardized calibration test Toluene Insolubles results.
Eq A8.1 for determining the application of Viscosity IncreaseConvert results to transformed _umts by using the formula _In
SA. (Toluene Insolubles). Standardize transformed values using

2 0.694 andY, — 1.247 (A8.2) delta/s ((result - target)/standard deviation). The targets and
: 2" ' standard deviations for current reference oils are published by
EWMA = 0.2(1.247 + 0.8(0.694 = 0.805 the ASTM TMC.

A8.1.2.1 Since0.803 > 0.653, apply an SA to subsequent  A8.3.1 Include all operationally valid reference tests in a
non-reference oil tests. Multiply 0.805 by 0.150. This valuestand control chart. Chart tests in order of completion date and
(0.150) represents the pooled Viscosity Increase standafgme. A minimum of two tests is required to initialize a control
deviation of oils 131-3 and 143. Multiply this result by —1 and chart. Calculate EWMA values using Eq A8.1. If the absolute
round to four places after the decimal. Record this value on thgz|ue of the EWMA (rounded to three places after the decimal)

Test Results Summary of the test report in the space fogxceeds 0.653, then apply an SA to subsequent non-reference
Viscosity Increase SA. Add this value to the transformed.j| results.

corrected, non-reference oil Viscosity Increase result and A8.3.2 The following example illustrates the use of Eq A8.1

record this value in the Final Transformed result space on thg,, determining the application of a Toluene Insolubles SA
Test Results Summary. Find the antilog and round to two '

places after the decimal. Enter this number on the Test Results Z, = ~0.572 andY, = ~1.469 (AB.4)
Summary of the test report in the space for the Final Original EWMA = 0.2-1.469 + 0.8-0.572 = —0.751
Unit Viscosity Increase result. An SAwill remainin effectuntl  Ag351 Since | — 0751 > 0.653, apply an SA to

the next reference test. At that time, calculate a new EWMAgnsequent non-reference oil tests. Multiply — 0.751 by 0.750.

) This value (0.750) is the standard deviation of oil 131-3.

A8.2 Pentane Insolubles SAApply an EWMA technique  nyitiply this result by -1 and round to four places after the
to standardized calibration test P(_antane Insolubles result§ecimal. Record this value on the Test Results Summary of the
Convert results to transformed units by using the formulaeg; report in the space for Toluene Insolubles SA. Add this
In(Pentane Insolubles). Standardize transformed values usiRg e 1o the transformed, corrected, non-reference oil result
delta/s ((result - target)/standard deviation). The targets ang,q enter this value in Final Transformed result space. Find the
standard deviations for current reference oils are published bé(ntilog and round to two places after the decimal. Enter this
the ASTM TMC. number on the Test Results Summary of the test report in the

A8.2.1 Include all operationally valid reference tests in aspace for the Final Original Unit result. An SA will remain in
stand control chart. Chart tests in order of completion date andffect until the next reference test. At that time, calculate a new
time. A minimum of two tests is required to initialize a control EWMA.
chart. Calculate EWMA values using Eq A8.1. If the absolute
value of the EWMA (rounded to three places after the decimal) A8.4 Average Carbon Varnish SAApply an EWMA
exceeds 0.653, then apply an SA to subsequent non-referenteehnique to standardized calibration test Carbon/Varnish re-
oil results. sults. Convert results to transformed units by using the formula
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In(Carbon/Varnish/(10-Carbon/Varnish)). Standardize transstandardized calibration test Average Sludge results. Convert
formed values using delta/s ((result - target)/standard deviaesults to transformed units by using the formula>1in(10-
tion). The targets and standard deviations for current referencverage Sludge). Standardize transformed values using delta/s
oils are published by the ASTM TMC. ((result — target)/standard deviation). The targets and standard
A8.4.1 Include all operationally valid reference tests in adeviations for current reference oils are published by the
stand control chart. Chart tests in order of completion date an@STM TMC.
time. A minimum of two tests is required to initialize a control  A8.5.1 Include all operationally valid reference tests in a
chart. Calculate EWMA values using Eq A8.1. If the absolutestand control chart. Chart tests in order of completion date and
value of the EWMA (rounded to three places after the decimaljime. A minimum of two tests is required to initialize a control
exceeds 0.653, then apply an SA to subsequent non-referenckart. Calculate EWMA values using Eq A8.1. If the absolute

oil results. value of the EWMA (rounded to three places after the decimal)
A8.4.2 The following example illustrates the use of Eq A8.1exceeds 0.653, then apply an SA to subsequent non-reference
for determining the application of a Carbon/Varnish SA. oil results.
Z, = 0.667 andY, = —1.062 (AB.5) A8.5.2 The following example illustrates the use of Eq A8.1
for determining the application of an Average Sludge SA.
EWMA = 0.2(1.062 + 0.8(0.667 = 0.746
Z, = —0.541 andv, = —1.197 (A8.6)

A8.4.2.1 Since0.746 > 0.653, apply an SA to subsequent
non-reference oil tests. Multiply 0.746 by 0.450. This value EWMA = 0.2-1.197 + 0.8-0.54) = ~0.672
(0.450) represents the pooled Carbon/Varnish standard devia-A8.5.2.1 Since0.672 > 0.653, apply an SA to subsequent
tion of oils 143 and 148. Multiply this result by -1 and round non-reference oil tests. Multiply — 0.672 by 0.160. This value
to four places after the decimal. Record this value on the Te40.160) represents the pooled Average Sludge standard devia-
Results Summary of the test report in the space for Carborijon of oils 143 and 148. Multiply this result by =1 and round
Varnish SA. Add this value to the transformed, correctedo four places after the decimal. Record this value on the Test
non-reference oil result and record this value in the FinaResults Summary of the test report in the space for Average
Transformed result space. Convert to merit units by using th&ludge SA. Add this value to the transformed, corrected,
formula 10X (exp(Carbon/Varnish)/1 + exp(Carbon/Varnish)) non-reference oil result and record this value in the Final
and round to two places after the decimal. Enter this number ofransformed result space. Convert to merit units using the
the Test Results Summary of the test report in the space for tHférmula 10-(exp(-Average Sludge)) and round to two places
Final Original Unit result. An SA will remain in effect until the after the decimal. Enter this number on the Test Results

next reference test. At that time, calculate a new EWMA.  Summary of the test report in the space for the Final Original
Unit result. An SA will remain in effect until the next reference

A8.5 Average Sludge SAApply an EWMA technique to test. At that time, calculate a new EWMA.
A9. DATA DICTIONARY

A9.1 See Fig. A9.1 for the Data Dictionary and Fig. A9.2
for the Repeating Field Specifications.
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26- jan-2000
Data Dictionary
Test Field Field Decimal Data
Sequence Form Area Name Length Size Type Units/Format Description

10 0 L6017  VERSION 8 0 C  YYYYMMDD L601 VERSION 20000126

20 0 L601  TSTSPONT 40 0 [« . CONDUCTED FOR, FIRST LINE

30 0 L60T TSTSPON2 40 0 C CONDUCTED FOR, SECOND LINE

40 [ L6017  LABVALID 1 0 C V, 10RN LAB VALIDATION (V, I OR N)

50 [ L601  STAND 5 0 [ STAND

60 0 L607  STRUN 4 0 [+ NON-REFERENCE STAND RUN

70 0 L6071  RSTRUN 4 0 c REFERENCE STAND RUN

80 0 L601 EOTTIME 5 0 C HH:MM NON-REFERENCE END OF TEST TIME (HH:MM)

90 0 L601  REOTTIME 5 0 C HH:MM REFERENCE END OF TEST TIME (HH:MM)

100 0 L601  DTCOMP 8 0 € YYYYMMDD NON-REFERENCE COMPLETED DATE (YYYYMMDD)

110 0 L601  RDTCOMP 8 0 C YYYYMMDD REFERENCE COMPLETED DATE (YYYYMMDD)

120 1] L601  OILCODE 38 0 [ NON-REFERENCE OIL CODE

130 0 L601 CMIR 6 0 c CMIR

140 0 L601 FORM 38 0 c FORMULATION/STAND CODE

150 0 L601 ALTCODET 10 0 [+ ALTERNATE OIL CODE 1

160 ] L601 ALTCODEZ 10 0 c ALTERNATE OIL CODE 2

170 0 L6601  ALTCODEZ 10 0 c ALTERNATE OIL CODE 3

180 0 L601  OPVALID 8 0 c OPERATIONAL VALIDITY STATEMENT -- HAS/HAS NOT
190 0 L601 SUBLAB 40 0 c SUBMITTED BY: TESTING LABORATORY

200 0 L601  SUBSIGIM 70 0 [+ SUBMITTED BY: SIGNATURE IMAGE

210 [ L601  SUBNAME 40 0 C SUBMITTED BY: SIGNATURE TYPED NAME

220 0 L6017  SUBTITLE 40 0 [% SUBMITTED BY: TITLE

230 0 L6071  SUBSECT 40 0 [« SUBMITTED BY: SECTION

240 1 L601 LAB 2 0 c LAB CODE

250 1 L601 RDTSTRT 8 0 C YYYYMMDD REFERENCE STARTING DATE (YYYYMMDD)

260 1 1601 RTESTLEN 3 0 Z HHA REFERENCE TEST LENGTH (HHH)

270 1 L1601 IND 6 0 C TMC OIL CODE

280 1 L601 RSAEVISC 7 0 C REFERENCE SAE VISCOSITY GRADE

290 1 L601 RGEARBAT 10 0 C nn-yy-nnnn REFERENCE GEAR BATCH (nn-yy-nnnn)

300 1 L601 RLABOCOD 12 o] c LABORATORY INTERNAL OIlL CODE

310 1 L601 RINFOLET 6 0 C REFERENCE INFORMATION LETTER NUMBER

320 1 L601 RVISINC 6 2 N % Increase REFERENCE VISCOSITY INCREASE PERCENT (% Increase)
330 1 L601 RPEN 6 2 N % wt. REFERENCE PENTANE INSOLUBLES PERCENT (% wt.)
340 1 L601 RTOL [} 2 N % wt. REFERENCE TOLUENE INSOLUBLES PERCENT (% wWt.)
350 1 L601 RVAR 6 2 N MERITS REFERENCE VARNISH(MERITS)

360 1 L601 RSLG 6 2 N MERITS REFERENCE SLUDGE (MERITS)

370 1 L601 TRVISINC 7 4 N TRANS UNITS TRANSFORMED REF. VISCOSITY INCREASE PERCENT (TRANS UNITS)
380 1 L601  TRPEN 7 4 N TRANS UNITS TRANSFORMED REF. PENTANE INSOLUBLES PERCENT (TRANS UNITS)
390 1 L6017  TRTOL 7 4 N TRANS UNITS TRANSFORMED REF. TOLUENE INSOLUBLES PERCENT (TRANS UNITS)
400 1 L6017  TRVAR 7 4 N TRANS UNITS TRANSFORMED REF. VARNISH (TRANS UNITS)

410 1 L601  TRSLG 7 4 N TRANS UNITS TRANSFORMED REF. SLUDGE (TRANS UNITS)

420 1 L601  TRVISFNL 7 4 N TRANS UNITS TRANSFORMED REF. FINAL VISCOSITY (TRANS UNITS)
430 1 L4601  TRPENFNL 7 4 N TRANS UNITS TRANSFORMED REF. FINAL PENTANE (TRANS UNITS)
440 1 L6071  TRTOLFNL 7 4 N TRANS UNITS TRANSFORMED REF. FINAL TOLUENE (TRANS UNITS)
450 1 L6071  TRVARFNL 7 4 N TRANS UNITS TRANSFORMED REF. FINAL CARBON VARNISH (TRANS UNITS)
460 1 L601  TRSLGFNL 7 4 N TRANS UNITS TRANSFORMED REF. FINAL SLUDGE (TRANS UNITS)
470 1 L601  RVISFNL 6 2 N % Increase REFERENCE FINAL VISCOSITY (% Increase)

480 1 L6071  RPENFNL 6 2 N % wt. REFERENCE FINAL PENTANE (% wt.)

490 1 L601  RTOLFNL 6 2 N % wt. REFERENCE FINAL TOLUENE (% wt.)

500 1 L601  RVARFNL 6 2 N MERITS REFERENCE FINAL CARBON VARNISH (MERITS)

510 1 L6071  RSLGFNL [ 2 N MERITS REFERENCE FINAL SLUDGE (MERITS)

520 2 L60T  DTSTRT 8 0 C YYYYMMDD NON-REFERENCE STARTING DATE (YYYYMMDD)

530 2 L601 TESTLEN 3 o] Z HOURS NON-REFERENCE TEST LENGTH (HOURS)

- 1 -
FIG. A9.1 Data Dictionary
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Test

Sequence Form Area

540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850
860
870
830
890
900
910
920
930
940
950
960
970
980
990
1000
1010
1020
1030
1040
1050
1060
1070

W N W W W W W W W W W W W W W ENNRNNRNNRRNNRNDNNNDNNRLRNNMNNNNRNNMNRNNNMNDNNMNMNNDRNDNDNNNNNDDNAORNNN

L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
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L601
L601
L601
L601
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L601
L601
L601
L601
L601
L601
1601
1601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
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Report: ASTM Data Dictionary

Field Field Decimal Data

Name Length Size

SAEVISC
GEARBAT 1
LABOCODE 1
INFOLETN
VISINC
PEN

ToL

VAR

SLG
TVISINC
TPEN
TTOL
TVAR
TSLG
VISINCCF
PENCF
TOLCF
VARCF
SLGCF
VISICCOR
PENCOR
TOLCOR
VARCOR
SLGCOR
VISSA
PENSA
TOLSA
VARSA
SLGSA
TVISFNL
TPENFNL
TTOLFNL
TVARFNL
TSLGFNL
VISFNL
PENFNL
TOLFNL
VARFNL
SLGFNL
WUPTIME
AIRTAVG
AIRTMIN
ATRTMAX
AAIRFLO
OILTAVG
OILTMIN
OILTMAX
LGRPMAVG
LOADAVG
CATWTLS
CATWTLSP
INOILWT
FNOILWT
OILWTLS

GO CVINOO VUV VOV UV WOODROOGREOENSNSNSNSNSNSNSNSNSNSNSNSNSNSNSNSNSNSNSNSNNNNSNOOCORNONONON

NN NN S 2O = = @ N a2 ONNNNNENNSSSSSSSSSSSSSsSsSSsPsS PN O oo

Type Units/

nn-yy-

% Incr
% wt.
% wt.
MERITS
MERITS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
TRANS
% Incr
% wt.
% wt.
MERITS
MERITS
MINUTE
°F

°F

°F
mg/min
°F

°F

°F
r/min
WATTS
G

T EZTZT ZT T T T T T T T x> > PP PP PP P EIEZIIETEZI>®P PP D EZIZTETITIZ>PDPIPI>PREPPrEPBIEGIEMNNONON

[2 3 I T I

Format

nnnn

ease

UNITS
UNITS
UNITS
UNITS
UNITS
UNITS
UNITS
UNITS
UNITS
UNITS
UNITS
UNITS
UNITS
UNITS
UNITS
UNITS
UNITS
UNITS
UNITS
UNITS
UNITS
UNITS
UNITS
UNITS
UNITS
ease

S

Description

NON-REFERENCE SAE VISCOSITY GRADE

NON-REFERENCE GEAR BATCH (nn-yy-nnnn)

LABORATORY INTERNAL OIL CODE

INFORMATION LETTER NUMBER

NON-REFERENCE VISCOSITY INCREASE PERCENT [N/A]l (% Increase)
NON-REFERENCE PENTANE INSOLUBLES PERCENT [N/A) (% wt.)
NON-REFERENCE TOLUENE INSOLUBLES PERCENT [N/A] (% wWt.)
NON-REFERENCE VARNISH [N/A](MERITS)

NON-REFERENCE SLUDGE [N/A](MERITS)

TRANSFORMED NON-REF. VIS. INCREASE PERCENT[N/A] (TRANS UNITS)
TRANS. NON-REF. PENTANE INSOLUBLES PERCENT[N/A](TRANS UNITS)
TRANS. NON-REF. TOLUENE INSOLUBLES PERCENT[N/AJ(TRANS UNITS)
TRANSFORMED NON-REFERENCE VARNISHIN/A] (TRANS UNITS)
TRANSFORMED NON-REFERENCE SLUDGE [N/A](TRANS UNITS)
CORRECTION FACTOR FOR VISCOSITY INCREASE (TRANS UNITS)
CORRECTION FACTOR FOR PENTAMNE (TRANS UNITS)

CORRECTION FACTOR FOR TOLUENE (TRANS UNITS)

CORRECTION FACTOR FOR CARBON VARNISH (TRANS UNITS)
CORRECTION FACTOR FOR SLUDGE (TRANS UNITS)

CORRECTED VISCOSITY INCREASE [N/A]l(TRANS UNITS)

CORRECTED PENTANE [N/Al1(TRANS UNITS)

CORRECTED TOLUENE [N/A1(TRANS UNITS)

CORRECTED CARBON VARNISH [N/A](TRANS UNITS}

CORRECTED SLUDGE [N/AJ(TRANS UNITS)

SEVERITY ADJUSTED VIS INCREASE (TRANS UNITS)

SEVERITY ADJUSTED PENTANE (TRANS UNITS)

SEVERITY ADJUSTED REFERENCE TOLUENE (TRANS UNITS)

SEVERITY ADJUSTED CARBON VARNISH (TRANS UNITS)

SEVERITY ADJUSTED SLUDGE (TRANS UNITS)

TRANSFORMED NON-REFERENCE FINAL VISCOSITY [N/AJ(TRANS UNITS)
TRANSFORMED NON-REFERENCE FINAL PENTANE [N/A] (TRANS UNITS)
TRANSFORMED NON-REFERENCE FINAL TOLUENE [N/A] (TRANS UNITS)
TRANSFORMED NON-REF. FINAL CARBON VARNISH [N/A]{TRANS UNITS)
TRANSFORMED NON-REF. FEINAL SLUDGE [N/A](TRANS UNITS)
NON-REFERENCE FINAL VISCOSITY [N/A) (% Increase)
NON-REFERENCE FINAL PENTANE {N/A] (% wt.)

NON-REFERENCE FINAL TOLUENE [N/A) (% wt.)

NON-REFERENCE FINAL CARBON VARNISH [N/AIMERITS)(MERITS)
NON-REFERENCE FINAL SLUDGE [N/AJ(MERITS)

WARM UP TIME (MINUTES)

AIR TEMPERATURE AVG. (°F )

AIR BOX TEMPERATURE MIN. (°F )

AIR TEMPERATURE MAX. (°F )

AVERAGE AIR FLOW (mg/min)

OIL TEMPERATURE AVG. (°F )

OIL TEMPERATURE MIN. (°F )

OIL TEMPERATURE MAX. (°F )

AVERAGE LARGE GEAR SPEED(r/min)

AVERAGE LOAD(WATTS)

CATALYST WEIGHT LOSS (G)

CATALYST WEIGHT LOSS PERCENT (%)

INITIAL OIL CHARGE WEIGHT (G)

FINAL OIL DRAIN WEIGHT (G)

OIL WEIGHT LOSS (G)

2 -

FIG. A9.1 Data Dictionary (continued)
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Test

Sequence Form Area

1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610

[C. T N T V. BV T R V.V V. IV V. T, R IV BV, IV, . IV, RV, IV RV, IRV, IV IV, IV, RV, SV NV R RV, IRV IV IRV RV RV Y Y Y Y R R R TR o I o e . BT BV R Y ]

L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L6017
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
1601
L601
L601
L601

Field
Name

OILWLPER
ACIDD664
VNEW
V50
DWNOCR
DOWNRXXX
DDATRXXX
DT IMRxxx
DREARXxX
TOTLDOWN
TOTCOM
OCOMRXXX
RINIT
CVLFP1
CVLFR1
CVLFM1
CVLRP1
CVLRR1
CVLRM1
CVSFP1
CVSFR1
CVSFM1
CVSRP1
CVSRR1
CVSRM1
CVLFP2
CVLFR2
CVLFM2
CVLRP2
CVLRR2
CVLRM2
CVSFpP2
CVSFR2
CVSFM2
CVSRP2
CVSRR2
CVSRM2
CVLFP3
CVLFR3
CVLFM3
CVLRP3
CVLRR3
CVLRM3
CVSFP3
CVSFR3
CVSFM3
CVSRP3
CVSRR3
CVSRM3
CVLFP4
CVLFR4
CVLFM4
CVLRP4
CVLRR4
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Report: ASTM Data Dictionary

Field Decimal Data

Length Size

L T - T o U \C T« e S I e

o
N oo

(V. RN VIRN IRV, I CURRY Y I VANV BV YRRV IRV R VIRV Y S T R Y N VIRV SRV I VYRV RV IRV RV, IRV RV RV R VRV, BV VO BV RS (R Y RV B U R PO V)

%

CsT
CSsT

HHH - MM
YYYYMMDD
HHH :MM

HHH MM

%
MERITS
MERITS
%
MERITS
MERITS
*
MERITS
MERITS
%
MERITS
MERITS
%
MERITS
MERITS
%
MERITS
MERITS
%
MERITS
MERITS
%
MERITS
MERITS
%
MERITS
MERITS
%
MERITS
MERITS
%
MERITS
MERITS
%
MERITS
MERITS
%
MERITS
MERITS
%
MERITS

N ONNOMNNONNONDNORNNONDNOMNDNOMNMNORNDNONINOMNNONNONDRNOOOOOOOOCOONDINNDDN
Z E E E E X E L ZT EETETEZIIEZEZEZILIIZEIZZRZZZZIZIIZZZZIZTZZZIIZTIEZEZTZZIZZEIZETZOONOGOOOMONDZEZZZ

Type Units/Format

Description

OIL WEIGHT LOSS (%)

ACID NUMBER - ASTM D&64

VISCOSITY AT O HOURS (CST)
VISCOSITY AT 50 HOURS [N/A1(CST)
NUMBER OF DOWNTIME OCCURRENCES
DOWNTIME TEST HOURS (HHH:MM)
DOWNTIME DATE (YYYYMMDD)

DOWNTIME TIME (HHH:MM)

DOWNTIME REASON

DOWNTIME TIME TOTAL (HHH:MM)
TOTAL LINES OF COMMENTS & OUTLIERS
OTHER DOWNTIME COMMENT XXX

RATERS INITIALS
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH
CARBON/VARNISH

LARGE
LARGE
L ARGE
LARGE
LARGE
LARGE
SMALL
SMALL
SMALL
SMALL
SMALL
SMALL
LARGE
LARGE
LARGE
LARGE
LARGE
LARGE
SMALL
SMALL
SMALL
SMALL
SMALL
SMALL
LARGE
LARGE
LARGE
LARGE
LARGE
LARGE
SMALL
SMALL
SMALL
SMALL
SMALL
SMALL
LARGE
LARGE
LARGE
LARGE
LARGE

FRONT PERCENT 1 (%)
FRONT RATE 1 (MERITS)
FRONT MERIT 1 (MERITS)
REAR PERCENT 1 (%)
REAR RATE 1 (MERITS)
REAR MERIT 1 (MERITS)
FRONT PERCENT 1 (%)
FRONT RATE 1 (MERITS)
FRONT MERIT 1 (MERITS)
REAR PERCENT 1 (%)
REAR RATE 1 (MERITS)
REAR MERIT 1 (MERITS)
FRONT PERCENT 2 (%)
FRONT RATE 2 (MERITS)
FRONT MERIT 2 (MERITS)
REAR PERCENT 2 (%)
REAR RATE 2 (MERITS)
REAR MERIT 2 (MERITS)
FRONT PERCENT 2 (%)
FRONT RATE 2 (MERITS)
FRONT MERIT 2 (MERITS)
REAR PERCENT 2 (%)
REAR RATE 2 (MERITS)
REAR MERIT 2 (MERITS)
FRONT PERCENT 3 (%)
FRONT RATE 3 (MERITS)
FRONT MERIT 3 (MERITS)
REAR PERCENT 3 (%)
REAR RATE 3 (MERITS)
REAR MERIT 3 (MERITS)
FRONT PERCENT 3 (%)
FRONT RATE 3 (MERITS)
FRONT MERIT 3 (MERITS)
REAR PERCENT 3 (%)
REAR RATE 3 (MERITS)
REAR MERIT 3 (MERITS)
FRONT PERCENT 4 (%)
FRONT RATE 4 (MERITS)
FRONT MERIT 4 (MERITS)
REAR PERCENT & (%)
REAR RATE 4 (MERITS)

3 -

FIG. A9.1 Data Dictionary (continued)
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26- jan-2000 Report: ASTM Data Dictionary
Test Field Field Decimal Data
Sequence Form Area Name Length Size Type Units/Format Description
1620 5 L601 CVLRM4 5 2 N MERITS CARBON/VARNISH LARGE REAR MERIT 4 (MERITS)
1630 5 L601 CVSFP4 3 0 N % CARBON/VARNISH SMALL FRONT PERCENT &4 (%)
1640 5 L601 CVSFR4 5 2 N MERITS CARBON/VARNISH SMALL FRONT RATE 4 (MERITS)
1650 5 1L601 CVSFM4 5 2 N MERITS CARBON/VARNISH SMALL FRONT MERIT 4 (MERITS)
1660 5 L601 CVSRP4 3 0 N % CARBON/VARNISH SMALL REAR PERCENT 4 (%)
1670 5 L601 CVSRR4 5 2 N MERITS CARBON/VARNISH SMALL REAR RATE 4 (MERITS)
1680 5 L601 CVSRM4 5 2 N MERITS CARBON/VARNISH SMALL REAR MERIT 4 (MERITS)
1690 5 L601 CVLFP5 3 1] N % CARBON/VARNISH LARGE FRONT PERCENT 5 (%)
1700 5 L601 CVLFR5 5 2 N MERITS CARBON/VARNISH LARGE FRONT RATE 5 (MERITS)
1710 5 L601 CVLFM5 5 2 N MERITS CARBON/VARNISH LARGE FRONT MERIT 5 (MERITS)
1720 5 L601 CVLRP5S 3 1] N % CARBON/VARNISH LARGE REAR PERCENT 5 (%)
1730 5 L601 CVLRRS 5 2 N MERITS CARBON/VARNISH LARGE REAR RATE 5 (MERITS)
1740 5 L601 CVLRM5 5 2 N MERITS CARBON/VARNISH LARGE REAR MERIT 5 (MERITS)
1750 5 L601  CVSFP5 3 0 N % CARBON/VARNISH SMALL FRONT PERCENT 5 (%)
1760 5 L601 CVSFRS 5 2 N MERITS CARBON/VARNISH SMALL FRONT RATE 5 (MERITS)
1770 5 L601 CVSFM5 5 2 N MERITS CARBON/VARNISH SMALL FRONT MERIT 5 (MERITS)
1780 5 L601 CVSRPS 3 0 N % CARBON/VARNISH SMALL REAR PERCENT 5 (%)
1790 5 L601 CVSRR5 5 2 N MERITS CARBON/VARNISH SMALL REAR RATE 5 (MERITS)
1800 5 L601 CVSRM5 5 2 N MERITS CARBON/VARNISH SMALL REAR MERIT 5 (MERITS)
1810 5 L601 CVLFT 5 2 N MERITS CARBON/VARNISH LARGE FRONT TOTAL (MERITS)
1820 5 L601 CVLRT 5 2 N MERITS CARBON/VARNISH LARGE REAR TOTAL (MERITS)
1830 5 L601 CVSFT 5 2 N MERITS CARBON/VARNISH SMALL FRONT TOTAL (MERITS)
1840 5 L601 CVSRY 5 2 N MERITS CARBON/VARNISH SMALL REAR TOTAL (MERITS)
1850 5 L601 SLFPC1 3 0 N % SLUDGE LARGE FRONT PERCENT COVER 1 (%)
1860 5 L601 SLFVF1 5 2 N SLUDGE LARGE FRONT VOLUME FACTOR 1
1870 5 L6014 SLRPC1 3 0 N % SLUDGE LARGE REAR PERCENT COVER 1 (%)
1880 5 L601 SLRVF1 5 2 N SLUDGE LARGE REAR VOLUME FACTOR 1
1890 5 L601 SSFPC1 3 0 N % SLUDGE SMALL FRONT PERCENT COVER 1 (%)
1900 5 L601 SSFVF1 5 2 N SLUDGE SMALL FRONT VOLUME FACTOR 1
1910 5 L601 SSRPC1 3 0 N % SLUDGE SMALL REAR PERCENT COVER 1 (%)
1920 5 L601 SSRVF1 5 2 N SLUDGE SMALL REAR VOLUME FACTOR 1
1930 5 L601 SLFPC2 3 0 N % SLUDGE LARGE FRONT PERCENT COVER 2 (%)
1940 5 L601 SLFVF2 5 2 N SLUDGE LARGE FRONT VOLUME FACTOR 2
1950 5 L601 SLRPC2 3 0 N % SLUDGE LARGE REAR PERCENT COVER 2 (%)
1960 5 L601 SLRVF2 5 2 N SLUDGE LARGE REAR VOLUME FACTOR 2
1970 5 L601 SSFPC2 3 0 N % SLUDGE SMALL FRONT PERCENT COVER 2 (%)
1980 5 L601 SSFVF2 5 2 N SLUDGE SMALL FRONT VOLUME FACTOR 2
1990 5 L601 SSRPC2 3 0 N % SLUDGE SMALL REAR PERCENT COVER 2 (%)
2000 5 L601 SSRVF2 5 2 N SLUDGE SMALL REAR VOLUME FACTOR 2
2010 5 L601 SLFPC3 3 0 N % SLUDGE LARGE FRONT PERCENT COVER 3 (%)
2020 5 L601  SLFVF3 5 2 N SLUDGE LARGE FRONT VOLUME FACTOR 3
2030 5 L601 SLRPC3 3 0 N % SLUDGE LARGE REAR PERCENT COVER 3 (%)
2040 5 L601 SLRVF3 5 2 N SLUDGE LARGE REAR VOLUME FACTOR 3
2050 5 L601 SSFPC3 3 0 N % SLUDGE SMALL FRONT PERCENT COVER 3 (%)
2060 5 L601 SSFVF3 5 2 N SLUDGE SMALL FRONT VOLUME FACTOR 3
2070 5 L601 SSRPC3 3 0 N % SLUDGE SMALL REAR PERCENT COVER 3 (%)
2080 5 L601  SSRVF3 5 2 N SLUDGE SMALL REAR VOLUME FACTOR 3
2090 5 L601 SLFPC4 3 0 N % SLUDGE LARGE FRONT PERCENT COVER & (%)
2100 5 L601 SLFVF4 5 2 N SLUDGE LARGE FRONT VOLUME FACTOR 4
2110 5 L601  SLRPC4 3 0 N % SLUDGE LARGE REAR PERCENT COVER 4 (%)
2120 5 1601 SLRVF4 5 2 N SLUDGE LARGE REAR VOLUME FACTOR 4
2130 5 L601 SSFPC4 3 o N % SLUDGE SMALL FRONT PERCENT COVER & (%)
2140 5 L601 SSFVF4 5 2 N SLUDGE SMALL FRONT VOLUME FACTOR 4
2150 5 L601 SSRPC4 3 0 N % SLUDGE SMALL REAR PERCENT COVER 4 (%)
- [. -

FIG. A9.1 Data Dictionary (continued)
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Test

Sequence Form Area

2160
2170
2180
2190
2200
2210
2220
2230
2240
2250
2260
2270
2280
2290
2300
2310
2320
2330
2340
2350
2360
2370
2380
2390
2400
2410
2420
24630
2440
2450
2460
2470
2480
2490
2500
2510
2520
2530
2540
2550
2560
2570
2580
2590
2600
2610
2620
2630
2640
2650
2660
2670
2680
2690

\.nu!mmmmmmmmmmmmmmmmmmmmmmmmmm\nmmmm\nmmmmmmmwmmmmmmmmmmmm

L601
L601
L601
L601
L6017
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L6017
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L1601
L601
L601

Field
Name

SSRVF4
SLFPC5
SLFVF5
SLRPCS
SLRVFS
SSFPC5
SSFVF5
SSRPCS
SSRVF5
SLFPC6
SLFVF6
SLRPC6
SLRVF6
SSFPC6
SSFVF6
SSRPC6
SSRVF6
SLFPC7
SLFVF7
SLRPC7
SLRVF7
SSFPC7
SSFVF7
SSRPC7
SSRVF7
SLFPC8
SLFVF8
SLRPC8
SLRVF8
SSFPC8
SSFVF8
SSRPCB
SSRVF8
SLFPC9
SLFVF9
SLRPCY
SLRVF9
SSFPCY
SSFVF9
SSRPLC9
SSRVF9
SLFPC10
SLFVF10
SLRPC10
SLRVF10
SSFPC10
SSFVF10
SSRPC10
SSRVF10
SLFPCT
SLFVFT
SLRPCT
SLRVFT
SSFPCT
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Report: ASTM Data Dictionary

Field Decimal Data

Length Size

W W VT W WUV WV NV WUV WU WUV WUV VT VT WU T W v il vt W wWn v

Type Units/Format

2 N SLUDGE
0 N % SLUDGE
2 N SLUDGE
0 N % SLUDGE
2 N SLUDGE
0 N % SLUDGE
2 N SLUDGE
0 N % SLUDGE
2 N SLUDGE
0 N % SLUDGE
2 N SLUDGE
0 N % SLUDGE
2 N SLUDGE
0 N % SLUDGE
2 N SLUDGE
0 N % SLUDGE
2 N SLUDGE
0 N % SLUDGE
2 N SLUDGE
0 N % SLUDGE
2 N SLUDGE
0 N % SLUDGE
2 N SLUDGE
0 N % SLUDGE
2 N SLUDGE
0 N % SLUDGE
2 N SLUDGE
0 N % SLUDGE
2 N SLUDGE
0 N % SLUDGE
2 N SLUDGE
0 N % SLUDGE
2 N SLUDGE
0 N % SLUDGE
2 N SLUDGE
0 N % SLUDGE
2 N SLUDGE
0 N % SLUDGE
2 N SLUDGE
0 N % SLUDGE
2 N SLUDGE
0 N 2 SLUDGE
2 N SLUDGE
0 N % SLUDGE
2 N SLUDGE
0 N % SLUDGE
2 N SLUDGE
0 N % SLUDGE
2 N SLUDGE
0 N 7% SLUDGE
2 N SLUDGE
0 N % SLUDGE
2 N SLUDGE
0 N % SLUDGE
- 5 -

FIG. A9.1 Data Dictionary (continued)
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Description

SMALL
LARGE
LARGE
LARGE
LARGE
SMALL
SMALL
SMALL
SMALL
LARGE
LARGE
LARGE
LARGE
SMALL
SMALL
SMALL
SMALL
LARGE
LARGE
LARGE
LARGE
SMALL
SMALL
SMALL
SMALL
LARGE
LARGE
LARGE
LARGE
SMALL
SMALL
SMALL
SMALL
LARGE
LARGE
LARGE
LARGE
SMALL
SMALL
SMALL
SMALL
LARGE
LARGE
LARGE
LARGE
SMALL
SMALL
SMALL
SMALL
LARGE
LARGE
LARGE
LARGE
SMALL

REAR VOLUME FACTOR 4
FRONT PERCENT COVER 5 (%)
FRONT VOLUME FACTOR 5
REAR PERCENT COVER 5 (%)
REAR VOLUME FACTOR 5
FRONT PERCENT COVER 5 (%)
FRONT VOLUME FACTOR 5
REAR PERCENT COVER 5 (%)
REAR VOLUME FACTOR 5
FRONT PERCENT COVER 6 (%)
FRONT PVOLUME FACTOR 6
REAR PERCENT COVER 6 (%)
REAR VOLUME FACTOR 6
FRONT PERCENT COVER 6 (%)
FRONT PVOLUME FACTOR 6
REAR PERCENT COVER 6 (%)
REAR VOLUME FACTOR 6
FRONT PERCENT COVER 7 (%)
FRONT VOLUME FACTOR 7
REAR PERCENT COVER 7 (%)
REAR VOLUME FACTOR 7
FRONT PERCENT COVER 7 (%)
FRONT VOLUME FACTOR 7
REAR PERCENT COVER 7 (%)
REAR VOLUME FACTOR 7
FRONT PERCENT COVER 8 (%)
FRONT VOLUME FACTOR 8
REAR PERCENT COVER 8 (%)
REAR VOLUME FACTOR 8
FRONT PERCENT COVER 8 (%)
FRONT VOLUME FACTOR 8
REAR PERCENT COVER 8 (%)
REAR VOLUME FACTOR 8
FRONT PERCENT COVER 9 (%)
FRONT VOLUME FACTOR 9
REAR PERCENT COVER 9 (%)
REAR VOLUME FACTOR 9
FRONT PERCENT COVER 9 (%)
FRONT VOLUME FACTOR 9
REAR PERCENT COVER 9 (%)
REAR VOLUME FACTOR 9
FRONT PERCENT COVER 10 (%)
FRONT VOLUME FACTOR 10
REAR PERCENT COVER 10 (%)
REAR VOLUME FACTOR 10
FRONT PERCENT COVER 10 (%)
FRONT VOLUME FACTOR 10
REAR PERCENT COVER 10 (%)
REAR VOLUME FACTOR 10
FRONT PERCENT COVER TOTAL (%)
FRONT VOLUME FACTOR TOTAL
REAR PERCENT COVER TOTAL (%)
REAR VOLUME FACTOR TOTAL
FRONT PERCENT COVER TOTAL (%)
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Test

Sequence Form Area

2700
2710
2720
2730
2740
2750
2760
2770
2780
2790
2800
2810
2820
2830
2840
2850
2860
2870
2880
2890
2900

[o S« N« S N« N o SN o Y« SN» S NN « S o SN (O » (DR LA B A B S A T

L601
L601
1601
L601
L601
L601
L601
L601
L601
L601
L601
L601
L601
1601
L601
L601
L601
L601
L601
L601
L601

Field
Name

SSFVFT
SSRPCT
SSRVFT
SLFMT
SLRMT
SSFMT
SSRMT
OILTPOUT
ATOTOT
ARFLWRM
ATOWAF
ARFLWOUT
ATOTAF
ALTLDWRM
ATOWAL
ALTLDOUT
ATOTAL
LGRSPDWM
ATOWLGS
LGRSPDOT
ATOTLGS

Field Decimal Data

Length Size
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Report: ASTM Data Dictionary

Type Units/Format

Description

5
3
5
5
5
5
5
6
7
6
7
6
7
6
7
6
7
[
7
6
7

DO wd O e O O 20O e OO - NNNNNNNNDON

Z O ZTOZT OZT O XXTO 20 EETETZ T Z ZTZ

c

%

MERITS
MERITS
MERITS
MERITS
%
MMMM:SS
%
MMMM:SS
%
MMMM:SS
%
MMMM: SS
%
MMMM:SS
%
MMMM:SS
%
MMMM:SS

SLUDGE SMALL FRONT VOLUME FACTOR TOTAL

SLUDGE SMALL REAR PERCENT COVER TOTAL (%)
SLUDGE SMALL REAR VOLUME FACTOR TOTAL

SLUDGE LARGE FRONT MERIT RATING TOTAL (MERITS)
SLUDGE LARGE REAR MERIT RATING TOTAL (MERITS)
SLUDGE SMALL FRONT MERIT RATING TOTAL (MERITS)
SLUDGE SMALL REAR MERIT RATING TOTAL (MERITS)
OIL TEMPERATURE ALLOWABLE 5% OUT TEST (%)
ACTUAL TIME OUT TEST OIL TEMPERATURE (MMMM:SS)
AIR FLOW ALLOWABLE 10% OUT WARM-UP (%)

ACTUAL TIME OUT WARM-UP AIR PRESSURE (MMMM:SS)
AIR FLOW ALLOWABLE 5% OUT TEST (%)

ACTUAL TIME OUT TEST AIR FLOW (MMMM:SS)
ALTERNATOR LOAD ALLOWABLE 10% OUT WARM-UP (%)
ACTUAL TIME OUT WARM-UP ALTERNATOR LOAD (MMMM:SS)
ALTERNATOR LOAD ALLOWABLE 5% OUT TEST (%)
ACTUAL TIME OUT TEST ALTERNATOR LOAD (MMMM:SS)
LARGE GEAR SPEED ALLOWABLE 5% OUT WARM-UP (%)
ACTUAL TIME OUT WARM-UP LARGE GEAR SPEED (MMMM:SS)
LARGE GEAR SPEED ALLOWABLE 2% OUT TEST (%)
ACTUAL TIME OUT TEST LARGE GEAR SPEED (MMMM:SS)

FIG. A9.1 Data Dictionary (continued)
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##########################################################################;
#

# Data Dictionary Repeating #
# Field Specifications #
#

#
tdddadadadasdisadiddddadsdaddadddaddsddadadadsdddasadadddadadadddsssdasdddi
The following contains specifications and field groupings for fields in the
pata Dictionary that are REPEATING Fields. These fields can be identified
in the Data Dictionary by the Hxxx or Rxxx in the last four positions of the
field name.

Repeating fields are used to specify repeating measurements.

The format for a repeating field name is 4 descriptive characters followed
by the letter H or R followed by 3 characters for the actual interval
the measurement was taken. The field will always be a total of 8 characters.

Example ABCDHxxX.
The following is the format of this specification:

Column 1 - 8: Repeating Field Name

Column 10 - 17: The Parent Field Name of the Group
Column 19 - 26: The Measurement Interval Group Name
Column 30 - 80: Comments about the Repeating Field Group.

The lines following the Repeating Field Name Record will contain the required
mneasurements for the particular field. Multiple 80 characters lines
can be specified. A blank line marks the end of each specification.

The Field Name in Column 10-17 designates the the Group in which the field
belongs. The First field name in a group is the Parent of the grouping
and can be used to determine how fields should be grouped.

The changing of the Parent Field marks the end of a repeating group
specification.

Example:
VIS Hxxx, DVISHxxx and PVISHxxx expanded for transmission (8 and 16 hours):

VIS HO008
DVISH008
PVISH008
VIS HO16
DVISHO16
PVISH016

Note: During electronic transmission, repeating field groups must be kept
together within the specified group but the order within the group
does not have to be maintained.

Sk Hh He S e S T Th Sy Tk e e T THe THy T e TRy SH: Sh He e T THe S Tk T e TR T THe T S e T TH R TR e T e TR e e

FHERR AR A F R R A B R R F R RS H AR AF A A AFARRE VA AR A FRAA A RAAARAAAAF A
# Start of Field Grouping Specifications #

i##########################################################################
L601 VERSION 20000126
DOWNRxxx DOWNRxxxX DOWNRxxx  DOWNTIME TEST HOURS (HHH:MM)

DDATRxxx DOWNRxxx DOWNRXXX DOWNTIME DATE (YYYYMMDD)
FIG. A9.2 Repeating Field Specifications
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DTIMRxxxXx DOWNRxxxX DOWNRxxX DOWNTIME TIME (HHH:MM)
DREARxXXX DOWNRxxx DOWNRXXX DOWNTIME REASON

OCOMRxxX OCOMRxxxX OCOMRXXX OTHER DOWNTIME COMMENT XXX
FIG. A9.2 Repeating Field Specifications  (continued)

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).
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