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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 epsilone] indicates an editorial change since the last revision or reapproval.

1. Scope (FISST) for Polymer Containing Fluifls

1.1 This test method covers the evaluation of the shear D 6299 Practice for Applying Statistical Quality Assurance
stability of polymer-containing fluids. The test method mea-  Techniques to Evaluate Analytical Measurement System
sures the percent viscosity loss at 100°C of polymer-containing _ Performance _
fluids when evaluated by a diesel injector apparatus procedure 2-2 Coordination European Council (CEC) Standard:
that uses European diesel injector test equipment. The viscosity CEC L-14-A-93  Evaluation of the Mechanical Shear Sta-
loss reflects polymer degradation due to shear at the nozzle.  bility of Lubricating Oils Containing Polymefs

Note 1—Test Method D 2603 has been used for similar evaluation of3. Terminology
shear stability; limitations are as indicated in the significance statement. 3.1 Definitions:
No detailed attempt has been undertaken to correlate the results of this test ;" . s . .
method with those of the sonic shear test method. 3.1.1 kmemaﬂc wscosﬂ;yn—a measure of the resistance to

Note 2—This test method uses test apparatus as defined in cedow of a fluid under gravity.

L-14-A-93. This test method differs from CEC-L-14-A-93 in the period of 3.2 Definitions of Terms Specific to This Standard:

time required for calibration. 3.2.1 calibration pressure n—the recorded gage pressure
Nore 3—Test Method D 5275 also shears oils in a diesel injectorwhen calibration fluid RL 34 undergoes a viscosity loss of 2.75
apparatus but may give different results. to 2.85 mnf/s when the recorded gage pressure is within the

Note 4—This test method has different calibration and operanonall,ange of 13.0 to 18.0 MPa.

requirements than Test Method D 3945. . . . . . .
d 3.2.2 viscosity loss n—the loss in viscosity determined

1.2 This standard does not purport to address all of thefrom the difference in kinematic viscosity at 100°C of pre-
safety concerns, if any, associated with its use. It is theheared and post-sheared fluid.
responsibility of the user of this standard to establish appro- 32 3 percent viscosity loss—viscosity loss, as defined in

priate safety and health practices and determine the applicag 2 2 divided by the pre-sheared viscosity, and reported as a
bility of regulatory limitations prior to useSpecific precau- percent.

tionary statements are given in Section 8.
4. Summary of Test Method

4.1 A polymer-containing fluid is passed through a diesel

2.1 ASTM Standards: _ _ injector nozzle at a shear rate that causes polymer molecules to

D 445 Test Method for Kinematic Viscosity of Transparent yegrade. The resultant degradation reduces the kinematic
and Opaque Liquids (and the Calculation of Dynamicyiscosity of the fluid under test. The percent viscosity loss is a

Viscosityy _ N measure of the mechanical shear stability of the polymer-
D 2603 Test Method for Sonic Shear Stability of Polymer-containing fluid.

Containing Oil$
D 3945 Test Method for Shear Stability of Polymer- 5. Significance and Use

Containing Fluids Using a Diesel Injector Nozzle 5.1 This test method evaluates the percent viscosity loss for
D 5275 Test Method for Fuel Injector Shear Stability Testpolymer-containing fluids resulting from polymer degradation
in the high shear nozzle device. Thermal or oxidative effects
are minimized.

5.2 This test method is used for quality control purposes by

2. Referenced Documents

1 This test method is under the jurisdiction of ASTM Committee D02 on
Petroleum Products and Lubricants and is the direct responsibility of Subcommittee
D02.07 on Flow Properties.
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manufacturers of polymeric lubricant additives and their cusnumber 0434 200 012, installed in a Bosch KD 43 SA 53/15
tomers. nozzle holder. The nozzle holder includes a filter cartridge.

. 5'.3 This te.St m.etho.d IS not I.ntended _tO predict VISCOSIFy loss Note 5—Take great care to avoid damage to the precision parts of the
In f'eld Serv'cf':' in d'ﬁerent f'elq equipment under_ W'de')/ fuel injection equipment (the plunger and barrel in the pump and the
varying operating conditions, which may cause lubricant viSnozzle valve assembly). Service work on the equipment should be
cosity to change due to thermal and oxidative changes as welkrformed by a diesel fuel injector pump specialist or with reference to the
as by the mechanical shearing of polymer. However, when theanufacturer's service manufal.

field service conditions, primarily or exclusively, result in the Note 6—An unusual rapid rise in gage pressure during testing may
degradation of polymer by mechanical shearing, there may bggnn‘y filter blockage. When this occurs, the filter cartridge shall be

a correlation between the results from this test method an(rueplaced'

results from the field. 6.1.5 A pressure sensing device (18), such as a glycerol-
filled pressure gage oelectronic, digital display pressure

6. Apparatus indicator, shall be installed and separated from the line by a

6.1 The apparatus consists of a fluid reservoir, a doublePressure snubber or needle valve to suitably dampen pressure
plunger pump with an electric motor drive, an atomizationsurges. The pressure device shall be occasionally pressure
chamber with a diesel injector spray nozzle, and a fluid coolingested to ensure accuracy.
vessel, installed in an area with an ambient temperature of 20 6.1.6 Fluid Cooling Vessel ((5) in Fig. Al.1), used to

to 25°C (68 to 77°F). Figure Al.1 shows the schematicmaintain the specified temperature of the test fluid, as indicated
representation of equipment. at the outlet of the fluid reservoir. This vessel is a glass

6.1.1 Fluid Reservoir In Fig. A1.1, (7Y is open on the top, container with exterior cooling jacket constructed so that the
has approximately a 250 mL capacity, has a 45-mm (1.772-inlyeat transfer surface of the jacket is spherical. The exterior
inner diameter, and is calibrated in units of volume. It is fittedjacket diametergd,, is approximately 50 mm (1.969 in.). The
with an internal fluid distributor as detailed in Fig. A1.2. A interior heat transfer surfacel, is approximately 25 mm
40-mm (1.575-in.) diameter watch glass with serrated edges i9.984 in.) in diameter. The overall length, is approximately
an acceptable distributor plate. The distributor reduces thé80 mm (7.087 in.). A distributor plate, similar in design to the
tendency of fluid channeling. Temperature is measured by éistributor plate in the fluid reservaoir, is positioned in the upper
thermometer suspended in the center of the fluid reservoir. Thortion of the fluid cooling vessel to ensure contact between
bottom of the thermometer bulb shall be 10 to 15 mm above théhe fluid and the cooling surface. The discharge from the fluid
entrance to the drain tube opening. Other temperaturecooling vessel is through a three-way stopcock of the same
measuring equipment positioned at the same location may algtesign used on the discharge of the fluid reservoir. The exterior
be used. The outlet is equipped with a three-way stopcock (8g00ling jacket shall be supplied with an adjustable volume of
The three-way stopcock is of a cone type with a nonexchangesold water.
able solid plug with an 8-mm (0.315-in.) nominal bore size. ,

Transparent, plastic tubing, (10) in Fig. A1.1, is used to connecf: Materials
the three-way stopcock to the pump inlet. 7.1 Diesel Fuel (No. 2)initially required to adjust the diesel

6.1.2 Double-Plunger Injection Pumgn Fig. A1.1 (11) is  injector nozzle valve opening pressure.
defined as Bosch PE 2 A 90D 300/3 S2266. This pump is 7.2 Calibration Fluid RL 34 used to ensure that when the
equipped with a stroke counter, (15), venting screw, (14), an@pparatus is adjusted within a prescribed pressure range, the

flow rate adjusting screw, (12). correct viscosity loss is obtained.
6.1.3 Injection Pump driven by a three-phase electric mo-
tor, (13) in Fig. Al1.1., rated at a speed of 92525 rpm. 8. Hazards

6.1.3.1 This motor runs at 925 rpm on the 50 Hz current 8.1 Warning—Use a safety shield between the high-
prevalent in Europe; it will run at approximately 1100 rpm on pressure components and the operator during use of equipment.
60 Hz current. The 1100 rpm speed is not acceptable in this 8.2 Precaution—During operation, the line between the
procedure. A suitable means shall be taken to ensure thgump and nozzle, ((16) in Fig. A1.1), is under a pressure of at
prescribed 925+ 25 rpm speed to the injection pump. One least 13.0 MPa (130 bar, or 1,885 psi). Pressures above the
acceptable method is to @i 6 to 5speed reducer. upper limit of 18.0 MPa (180 bar or 2611 psi) are possible if
6.1.4 Outlet of Injection Pumpconnected to the atomization filter plugging occurs. Shut off the pump prior to tightening any
chamber using high pressure steel tubing. The atomizatiofitting that is not properly sealed.
chamber, (2) in Fig. Al.1, is defined in more detail in Fig. A1.3. )
To minimize foam generation, the spray chamber is designe8- Sampling
so that the fluid under test exits from the nozzle into a chamber 9.1 Approximately 600 mL of fluid is needed per test.
filled with the test fluid . A drain tube (17) fitted with a 9.2 The test fluid shall be at room temperature, uniform in
two-way stopcock is included to minimize contamination fromappearance, and free of any visible insoluble material prior to
the previous test during the system cleaning steps. The diesplacing in the test equipment.
injector nozzle is a Boschi®8 S 2-type pintle nozzle injector,

8 Repair Instructions for Diesel Injection Pumps Size A, B, K and Z, Bulletin
“The number in parentheses refers to the legend in Fig. Al.1. WJP 101/1 B EP, Robert Bosch GmbH, 2800 South 25th Ave., Broadview, IL 60153.
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9.3 Water and insolubles shall be removed before testing, dtuid reservoir by means of stopcock (8), into suitable waste
filter blocking and nozzle wear may occur. Filter blocking cancontainers.
be detected by a sudden change in gage pressure. The transport0.3.2 After fluid has drained, leave the stopcock on the
of insolubles to the shear zone will shorten nozzle life. drain line to the atomization chamber open and the three-way
stopcock (6) positioned so that fluid in the cooling jacket drains
to a waste container. Position stopcock (8) so that the drain is

. . ) D closed but the fluid reservoir is open to pump suction through
has not been pre-calibrated, adjust the diesel injector nozz fhe (10). Add a minimum of 50 mL of RL34 to the fluid
holder with the nozzle in place. Adjust the nozzle using diese eservoir:

fuel and a nozzle tester so that the valve opening pressure is

13.0 MPa (1885 psi) under static conditions. If the nozzle has Nore 8—Steps 10.3.2-10.3.7 are representative of the first and second
been pre-calibrated with RL34 calibration oil, adjust the valvePurges with 50 mL fluid that are needed to remove used oil from the
opening pressure to the calibration pressure prescribed, Whi%}?paratus prior to calibration and testing. For these steps, the stopcock

. elow the atomization chamber and cooling jackets are set so that oil will
must be between 13.0 MPa and 18.0 MPa (2611 psi). flow into waste containers. 9]

10.1.1 Install the nozzle and the nozzle holder in the test 10.3.3 Free the apparatus of air in the line by use of the

apparatus. The pintle/spray nozzle shall be tightly fitted in the = :
chamber to avoid leakage of oil around the external surface o\fentlng screw, (14), and by manual compression of the

the spray nozzle transparent flexible tube that connects the pump to the fluid
' ; ; reservoir.
10.2 Measurement of Residual Undrained VolumggV .
10.2.1 The residual undrained oil volume of the system is 10'.3'4 Set the stroke counter so that th_e pump wil fun a
the volume of the system between the three-way stopcocﬁumc'en.t length of time to evacuate the fluid out of the fluid
below the fluid reservoir, (8) in Fig. Al.1, and the injector reservorr.

nozzle orifice, (1).V, does not include the atomization 10.3.5 Start the pump. Observe the f_Iu!d level in the
chamber volume. When the residual undrained volume iéeservowand stop the pump when all the fluid is out of the base

f the reservoir but is still fully-retained in line (10).
known, go to 10.3. 0 _ . .
10.2.2 To determine residual undrained volume, first re-reigr.\?(.)?r gdsde(?orr?(ljmtména%f d58pne“r_atoef lt?hl_eségtjﬁlg LOnIirI] (?[rflewf(ljui d
move as much fluid as possible by briefly running the pump. .o i i emoty but line (10) is still filed with fluid.

10.2.3 Remove the high-pressure lines, (16) in Fig. Al.1, . .
and drain. Remove the plug at the end of the pump gallery to 10.3.7 After all oil has drained, close the stopcock on the

. - . . ..~ _“atomization chamber drain line (17), position stopcock (6) so
g;aa:;btgre(zr)‘?ma'”'”g oil in the pump. Drain atomization . - " id " will flow from the cooling jacket into the fluid

10.2.4 Reassemble the system and close all drains. TH&SEVorr.
upper three-way stopcock (6) shall be open to the lowe 10.3_.8 Remov_e the thermometer or temperature probe from
reservoir (7) and the lower three-way cock (8) shall be open t he fluid reservoir.
the pump suction (10). Note 9—The thermometer and assembly can interfere with the obtain-

10.2.5 Add 170 mL of RL34 calibration oil to the lower ment of accurate volume measurements in the fluid reservoir, hence its
reservoir (7) and observe the level. Start the pump and run fgemoval is called for when the accurate determination of fluid volume is
several minutes until the oil is transparent and free of Susr_1eeded.AthermocoupIe or thermistor probe is a suitable alternative to a
pended air P thermometer.

10.2.6 Stop the pump. Drain the fluid in the atomization 10.3.9 Add a minimum amount of fluid equal to the sum of

chamber into a beaker and then pour the fluid back into thé0 ML plusVy,,, determined in 10.2.8, to the fluid reservoir.
lower reservoir; draining to waste will result in an error in the 10-3.10 Close the stopcock below the atomization chamber

measurement of,... Allow the system to drain for 20 min and dra@n line (17) and .position stppcock (6)_so that th.e fluid will

free air trapped in the transparent connecting tube between tif@in from the cooling jacket into the fluid reservoir.

lower reservoir and pump. Note 10—The atomization chamber drain line is always closed for the
10.2.7 Observe the difference in oil level in the lower third cleaning run and all test runs.

ence as the residual volumé.e compression of the flexible tube (10) that connects the pump to
Note 7—Undrained residual volumes of 15 to 30 mL have beenthe fluid reservoir. The venting screw, (14), is also used for this

reported by various users of this tegf,, measurements in excess of this Purpose.

may occur when fluid in the atomization chamber is not poured back into 10.3.12 Record the number on the stroke counter.

the lower reservoir as in 10.2.6, or if the length of line (10) is excessive. 10.3.13 Use a stopwatch or other timing device and run the
10.2.8 Calculate the run volum¥,,,,, which is the subtrac- pump for 1 min= 1 s.

10. Calibration and Standardization
10.1 Nozzle Adjustmentsl|f the nozzle to be used is new or

tive difference between 170 mL anf.q 10.3.14 Determine, the difference in the stroke count from
10.3 Cleaning the Apparatus, Setting the Stroke Counterl0.3.12.
and Adjusting the Pump Strake 10.3.15 Set the stroke counter shutoff to the product of three

10.3.1 Drain residual oil by way of drain line (17) from the timesn. The pump shall run for 3 min. Obtain a timing device
atomization chamber into a waste container. Drain fluid in thdo observe the time the stroke counter is on to ensuig
cooling jacket by means of stopcock (6) (Fig. A1.1) and thecorrect. Start the pump and allow oil to circulate until the
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impulse counter shuts down the instrument. 10.6.9 Adjust, if necessary, the volume of fluid in the fluid
10.3.16 When all fluid has drained, adjust the volume of oilreservoir toV,,.

in the fluid reservoir so that the volume is equaMg,. 10.6.10 Place the temperature measuring device in the fluid
10.3.17 Set the impulse counter to 0.8)( reservoir, and start the pump.
10.3.18 Close stopcock (6) so that fluid will be stored in the 10.6.11 After about 10 mins of operation, adjust the water

cooling jacket after the pump is started. flow to control the fluid temperature at 30 to 35° C, as

10.3.19 Start the pump. When the pump stops and draininf€asured at the discharge point of the fluid reservoir. Approxi-
is complete, subtract the volume now in the fluid reservoirnately 10 mins of operation will be required before the
from V. temperature can be stabilized.

10.3.20 If the difference is withirt 2.5 mL of 1/2 ofV,,,, 10.6.12 Atapproximately ten cycles of operation, record the
proceed to 10.4. gage pressure reading to the nearest 0.1 MPa, when a glycerol-

10.3.21 When the volume in the fluid reservoir is not within fill€d pressure gage is being used, or to 0.01 MPa, when an

+ 2.5 mL ofV,,,,, drain the fluid from the cooling jacket back EIECtronic pressure device is employed. _
into the fluid reservoir, adjust the pump stroke by means of the 10.6.12.1 The pressure measurement device must occasion-

ump adjustment screw (12), and repeat steps beginning witdl!y P& pressure tested to ensure accuracy.
20_3%6.] (12) P P g g 10.6.13 After 30 cycles has elapsed and the pump has

stopped, open the stopcock below the atomization chamber and
drain fluid into a waste container. Open the three-way stopcock
elow the fluid reservoir and discharge the first 10 to 15 mL as
waste in order to flush out the drain line. Discharge the
Note 11—This warm up period is only required for the first within-day remaining fluid into a clean sample container. After the fluid
calibration. has drained, close the three-way stopcock.

10.5 Removal of Fluid— Open the stopcock below the 10.6.14 Remove the thermometer or temperature probe.
atomization chamber and drain to waste. Drain the fluid from 10.6.15 Using Test Method D 445, determine the kinematic
the cooling jacket into a waste container. Position stopcock (8Yiscosity at 100° C of unsheared (untested) RL 34, as well as
so that all fluid in the fluid reservoir is removed to a wastethe sheared fluid from 10.6.13..Use the same viscometer tube
container. When drainage is complete, position stopcock (8) st9r the measurement of each oil.
that the drain is closed and the pump inlet line (10) is open. 10.6.16 Calculate viscosity los¥ () as follows:

10.6 Calibration with RL34 V=V, -V, )}

10.6.1 Ensure that the ambient (room) temperature is be-

here:
tween 20 to 25°C. w . o . .
5823.2 A(Zid 2 minimum of 50 mL of RL34 to the fluid V, = kinematic viscosity of unsheared oil at 100°C, fsn

. o S and
reservoir. Position the three-way stopcock, (6) in Fig. Al1.1, V. = kinematic viscosity of sheared oil at 100°C, fim
below the cooling vessel to discharge fluid into a suitable waste 10.6.17V, for RL34 shall be within the range of 2.75 to

container and leave the stopcock open below the atomizatio§1.85 mnf/s at 100°C at a gage pressure reading between 13.0
chamber. Operate the pump until the fluid reservoir is empty, 4 18 0 MPa, as recorded after 10 min of test time. When this
but line (10) is still filled with fluid. _ is achieved, the gage pressure recorded in 10.6.12 will subse-
10.6.3 Free the apparatus of air in the line by manualently be referred to as the calibration pressure.
compression of the flexible tube that connects the pump to the 19 g 18 |f V_ is less than 2.75 mffs, increase the gage
fluid reservoir. When necessary, venting screw (14) is also Use&essure. IfV, is greater than 2.85 nifs, reduce the gage
for this purpose. _ ~ pressure, provided that the gage pressure recorded in 10.6.12 is
10.6.4 Add a minimum of 50 mL of test fluid to the fluid greater than 13.0 MPa and less than 18.0 MPa. To alter the
reservoir a second time and operate the pump until the ﬂu'gressure, remove the dust cover of the spray nozzle holder (see
reservoir is empty again but line (10) is full. Fig. A1.4), loosen the locking nut, and turn the adjustment
10.6.5 Close the stopcock below the atomization chambekcrew that regulates valve opening pressure. Then, tighten the
position the stopcock below the fluid reservoir so that the lingocking nut and replace the dust cover. The nozzle and nozzle
to the pump is open, and retain the position of the stopcockolder need not be removed from the apparatus. Continue to
below the cooling jacket so that the first 50 mL of RL34 can beretest RL 34 and make adjustments until calibration is
drained into a waste container. achieved.
10.6.6 Place a volume of RL34 in the fluid reservoir equal

10 Viun plus 30 mL. . tightened. When it is not, some leakage of fluid around the outside of the
10.6.7 Start the pump, and stop the pump when there is a 5&zzle assembly may occur. This may result in a reduction of mechanical

mL drop of fluid in the fluid reservoir. After draining iS shearing for some oils, which can adversely influence precision. This

complete, re-position the stopcock below the cooling jacket seondition can be monitored by use of a recorder and an electronic pressure

subsequent fluid flows directly into the fluid reservoir. measurement device. Leakage results in a sudden drop in pressure when
10.6.8 Set the stroke counter for automatic shutoff at thdl!id by-passes the nozzle orifice.

required number of impulses (30 multiplied bympulses per 10.6.19 WhenV, is greater than 2.85 mfifs at a gage

minute). The flow rate will be 170 mL/min as set in 10.3.  pressure of only 13.0 MPa, pre-condition the nozzle by

10.4 Warm-up—A half-hour warm up period is required
before proceeding to calibrate with RL34. Set the strok
counter shut-off to 30 times strokes, and start the pump.

Note 12—It is extremely important that the locking nut be completely
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substitution of a fully-formulated engine lubricant as the test 11.1.4 Add a minimum of 50 mL of test fluid to the fluid
fluid. The stroke counter shut-off shall be adjusted so that theeservoir a second time and operate the pump until the fluid
test time is at least 8 h, instead of 30 min. Then retest RL34reservoir is empty again but line (10) is still full.

beginning with 10.5. Continue to pre-condition and evaluate 11.1.5 After draining is complete, close the stopcock on the
new nozzles until the calibration requirement of 10.6.17 isatomization chamber and position stopcock (6) so that fluid

achieved. will flow from the cooling jacket into the fluid reservaoir.

Note 13—Suitablebreak-inoils include fully-formulated SAE 15W-40 11.1.6 Add an amount of test fluid to the fluid reservoir
heavy-duty engine lubricants. equal to the sum of 30 mL plu\grun'. _ _

10.6.20 When viscosity decrease is below 2.75%srat a 11_.1.7 Free the apparatus of air in the Iln_e by use of _the
gage pressure of 18.0 MPa, another nozzle shall be installeffnting screw, (14), and by manual compression of the flexible
and the calibration procedure shall be repeated. tube that connects the pump to the fluid reservoir.

11.1.8 Set the stroke counter to the product of three times
Note 14—Before calibration with a new nozzle, it is advisable to gnd start the pump and allow oil to circulate until the impulse
subject the nozzle to at leaa 4 hrun-in with break-in oil. counter shuts down the instrument.
10.7 Calibration Period . _ 11.1.9 Adjust the oil level in the fluid reservoir 4,,, by
10.7.1 Calibration with RL34 Fluié—Frequent testing of ~ draining any excess oil to a waste container, or adding oil when
the apparatus with the calibration oil is recommeded. Thgeeded.

apparatus must be recalibrated after 420 cycles. 11.1.10 Set the impulse counter to the product of 0.5 times
10.7.2 Calibration with RL34 and Monitoring System Sta-

bility and Precision with a Quality Control Qil per Practice 11 111 Close stopcock (6) so that fluid will be stored in the

D 6299—A quality control oil can be used to monitor calibra- cooling jacket after the pump is started.

tion once the nozzle has been calibrated with RL34 fluid. This 11 1 12 Start the pump. When the pump stops, subtract the

Quality Control fluid shall have a new oil kinematic viscosity

at 100°C of between 14.0 —17.0 rifmand after test kinematic

viscosity decrease at 100°C of between 2.0 and 3.6/mfhe V..., proceed to 11.2
uns 2.

base oil for this fluid shall have a kinematic viscosity of "1 4 14 s the volume in the fluid reservoir is not within

ibseggeff)lrllol\l/\./g'_ 8.0 mffs at 100°C. The calibration procedure 2.5 mL ofV,,,,, adjust the pump stroke slightly by means of the

10721 Calibrate with RL34. pump adjustment screw, (12), drain the fluid from the cooling

10.7.2.2 Monitor stability and precision of the Systemjalclieémto the fluid reservoir, and repeat steps beginning with
through QC sample testing per Practice D 6299, paragraph 7'}' ill 2. Removal of Fluid— Leave stopcock below atomization
This will initially require 15 in control samples to develop a charﬁber closed. Drain the fluid from the cooling jacket into a
Co?g(;l ;gar;'he quality control il shall be run on the same da waste container then re-position the stopcock so that the fluid
e 7 Xvill flow into the fluid reservoir. Then open the three-way
that a test fluid is evaluated.

10.7.2.4 Any deviation or trend indicated in the Comrolstopcock below the fluid reservoir to discharge fluid into a

chart shall call for a recheck with RL34 fluid. A recheck with waste container.

. 11.2.1 Test Oil Evaluatior—Re-position stopcock (8) so
(I:Qzl_ligefj must be done after 7 days even if no recheck has beetplat line (10) is open. Leave the stopcock below the atomiza-

tion chamber closed. Re-position stopcock (6) below the

Note 15—The reproducibility and repeatability reported in the testcooling jacket so that the first 50 mL of test oil is sent to a
method is based on data obtained when the test instruments wegaste container.

calibrated on a daily basis with RL34.

volume now in the fluid reservoir, (7), from,,,.
11.1.13 When the difference is withih 2.5 mL of 1/2 of

11.2.2 Place a volume of test oil in the fluid reservoir equal
11. Procedure to V., plus 30 mL.

11.1 Flow Rate Adjustment for Test ©dOpen the stopcock ~ 11.2.3 Free the apparatus of air in the line by manual
on the atomization chamber and drain any previous fluid out ofompression of the flexible tube that connects the pump to the
the chamber. Position the three-way stopcock ((6) in Fig. A1.1fluid reservoir. When necessary, the venting screw, (14), is also
below the cooling jacket to discharge fluid into a suitable wastéised for this purpose.
container. Then, position stopcock (8) so that the drain line is 11.2.4 Start the pump, and stop the pump when there is a 50
closed but line (10) is open from the fluid reservoir to themL drop of fluid in the fluid reservoir. When draining is

pump. complete, re-position the stopcock below the cooling jacket so
11.1.1 Add a minimum of 50 mL of test fluid to the fluid Subsequent fluid flows directly into the fluid reservoir.
reservoir. 11.2.5 Set the stroke counter for automatic shutoff at the

11.1.2 Free the apparatus of air in the line by manuare_quired number of impulses (30 multiplied hympulses per
compression of the flexible tube that connects the pump to theinute).
fluid reservoir. When necessary, the venting screw, (14), is also 11.2.6 When necessary, adjust the volume in the fluid

used for this purpose. reservoir toV,p.
11.1.3 Operate the pump until the fluid reservoir is empty, 11.2.7 Insert the thermometer assembly or temperature
but line (10) is full. probe in the fluid reservoir.
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11.2.8 Start the pump. 13.1.4 Percent viscosity loss (PVL) as calculated in 12.1.
11.2.9 Within the first 10 mins, adjust the water flow to . ,
control the fluid temperature at 30 to 35° C, as measured at the#* Precision and Bias
discharge point of the fluid reservaoir. 14.1 The precision of this test method as determined by the
statistical examination of interlaboratory test results is as
follows:°
14.1.1 Repeatability— The difference between successive
11.2.10 After 30 cycles has elapsed and the pump haghst results, obtained by the same operator with the same
stopped, open the stopcock below the atomization chamber angharatus under constant operating conditions on identical test
drain fluid into a waste container. Open the three-way stopcock,sterial would, in the long run, and in the normal and correct

below the fluid reservoir and discharge the first 10 to 15 mL agperation of the test method, exceed the following values only
waste in order to flush out the drain line. Discharge thejn gne case in twenty:

remaining fluid into a clean sample container. Remove the 1.05 %

thermometer assembly or probe. _ _ _ 14.1.2 Reproducibility— The difference between two single
11.2.11 Using Test Method D 445, determine the kinematigynq jndependent results, obtained by different operators work-
viscosity at 100°C of unsheared (untested) RL 34, as well ag,q in different laboratories on identical test material would, in
the sheared fluid from 11.2.10. Use the same viscometer tulge |ong run, and in the normal and correct operation of the test
for the measurement of each oil. method, exceed the following values only in one case in

. twenty:
12. Calculation 2.68 %

12.1 Calculate the percent viscosity loss (PVL) of the
sheared oil as follows:

Note 16—It is not necessary to record the gage pressure reading her
which may differ from the previously recorded calibration pressure.

Note 17—The indicated repeatability and reproducibility values for
PVL represent the subtractive difference between the reported percent

PVL= 100X (V, =V !V, (2) kinematic viscosity loss values for the two determinations being com-
pared.
where: 14.2 Bias—All test result lative to th f th
V, = kinematic viscosity of unsheared oil at 100°C, Afsn .2 blas— est resufts are retative 1o those of the
and calibration fluid. Therefore, no estimate of bias can be justified.

V, = kinematic viscosity of sheared oil at 100°C, Aim 15. Keywords

13. Report 15.1 diesel injector apparatus; mechanical shear stability;

13.1 Report the following information: polymer containing fluid; viscosity loss

13.1.1 The calibration pressure, in MPa.
13.1.2 K!nemat!c v!scos!ty of the unSheared_ oil at 100°C. - Supporting data are available from ASTM International Headquarters. Request
13.1.3 Kinematic viscosity of the sheared oil at 100°C.  RR:D02-1426.

ANNEX
(Mandatory Information)

Al. EQUIPMENT

Al.1 The equipment is presented in Figs. A1.1-Al.4.
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Note 1—Legend
(1) Spray Nozzle
(2) Atomization chamber
(3) Outlet of the atomization chamber
(4) Distributor plate
(5) Glass container fluid reservoir
(6) Three-way cock downstream of glass
(7) Glass container fluid reservoir
(8) Three-way cock downstream of glass container
(9) Support column
(10) Connection with pump-suction opening
(11) Double-plunger injection pump
(12) Pump setting screw
(13) Electric motor
(14) Venting screw/pump
(15) Stroke counter
(16) Pressure tubing from pump to injector
(17) Return line for overflowing liquid
(18) Pressure sensing device
FIG. Al.1 Apparatus for Shear Stability Testing

»

40mm

FIG. A1.2 Distributor Plate
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Threaded flange for VIEW A
tube of 40 mm Seal (50x80x2)
nominal width

«— Atomization

Spray nozzle

—

Nozzle

holder Filter

cartridge

Drain tube

Dimensions in mm
FIG. Al1.3 Atomization Chamber with Spray Nozzle and Nozzle Holder

Dust Cover . Adjustment Screw

! !
i © 4.

| Locking Nut
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Spray Nozz!é

< Filter Cartridge

FIG. Al.4 Spray Nozzle and Nozzle Holder
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