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Foreword

SO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
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Introduction

ISO 2137 was first published in 1972. A second edition was issued in 1985. This third edition cancels and
replaces the first two editions, of which it constitutes a technical revision. The revision mainly concerns the
dimensional tolerances of the various cones, to better fit with what is available from laboratory equipment
suppliers. This revision is necessary because of all the quality plans and data integrity programmes
established by numerous laboratories to comply with the various ISO quality standards. These quality
standards require the total compliance of the cones with the dimensions indicated in ISO 2137. Unfortunately,
most pf the cones available do not conform to ISO 2137:1985 and users were obliged to €stablish waivers,
which|was difficult to justify to quality auditors. In the present edition of ISO 2137, the dimensiopal tolerances
have peen enlarged to allow most of the cones to fulfil the new requirements. A rouhd-fobin fest has been
performed with cones conforming to these new requirements and has demonstrated ‘that the precision of the
methgd is not altered by this change in the tolerances. Tolerances have been retained| only on the
charagteristics where it has been established that they have a direct impact o the penetration getermination,
i.e. tig angle, tip height, tip top thickness, tip base diameter, cone angle,.tetal mass of cone [plus movable
attachments.

© 1SO 2007 — All rights reserved \"
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INTERNATIONAL STANDARD ISO 2

137:2007(E)

Petroleum products and lubricants — Determination of cone

penetration of lubricating greases and petrolatum

WARNING — The use of this International Standard can involve hazardous materials, operations and

Claus
greas
in Cla
scale
Claus
convel
cones|

e 8 of this International Standard -specifies methods for determining the consistency
ps when only small samples are available, by the use of cones a half-scale or quarter-scal
Lise 7. The methods are applicable to greases having penetrations of 175 units to 385 unit
cone and are intended for use only if the size of the test sample prevents the use of cone
b 7. They are not intended~t0 replace the full-scale penetration as described in Clause
Ision to full-scale penetration is given in 10.2. See 8.1 for the limitations on the use of one
due to the poor precision.

NOTE|1 Unworked penetrations do not generally represent the consistency of greases in use as e
worked penetrations.<Fhe latter are usually preferred for inspecting lubricating greases.

NOTE
These

2  Penetration of block greases can be obtained on those products that are sufficiently hard to h
greases.generally have penetrations below 85 units.

ty problems
to establish
tations prior

onsistency of

nsistency, as

ation is given

of lubricating
asurement of

ked, worked, prolonged worked, and block(penetrations. Penetrations up to 500 units can lpe measured.

of lubricating
e of that used
5 with the full-
5 described in
7, although a
tquarter-scale

fectively as do

bld their shape.

Clausg 9-/0of this International Standard specifies a method for the determination of the c

pnsistency of

petrolatum by measurement of the penetration of a full-scale cone, having penetrations up to 300 units. This

method can also be used to estimate the consistency of slack waxes.
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2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ASTM D 4057, Standard Practice for Manual Sampling of Petroleum and Petroleum Products

3 Terms and definitions

For the purpoF€s of this document, the following terms and definiions apply.

3.1
cone penetrgtion
distance that [a standardized cone penetrates into a test portion under standardized conditions of load| time,
and temperatyre

NOTE 1 The cone penetration is expressed in units of 0,1 mm.
NOTE 2  Adgpted from ISO 1998-2:1998, 2.80.001.

3.2
working
subjecting a lubricating grease to the shearing action of a grease workéer

3.3
unworked pgnetration
cone penetragion of a test portion that has received only miinimum disturbance in transfer from the sample
container to the cup of the grease worker

3.4
worked penTration
cone penetrafion of a test portion after it has_been subjected to a defined number of strokes in a grease
worker

3.5
prolonged wprked penetration
cone penetration of a test portionnwhich has been worked more than the defined number of strokes in worked
penetration (see 3.4)

3.6
block penetration
cone penetrafion determined on a test portion which is sufficiently hard to hold its shape without a contaiper

4 Principle

The cone penetration of lubricating grease is determined at 25 °C by releasing the cone assembly from the
penetrometer and allowing the cone to drop for 5 s, and measuring the extent of the penetration.

Unworked penetrations are determined on test portions transferred with a minimum of disturbance to a
container suitable for test purposes.

Worked penetrations are determined immediately after working the test portion for 60 double strokes in a
standard grease worker.

Prolonged worked penetrations are determined on test portions worked more than 60 double strokes.

2 © 1SO 2007 — Al rights reserved
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Block penetrations are determined on a freshly prepared face of a cube cut from a block of grease with a
standard cutter.

The cone penetration of petrolatum is determined by first melting and cooling a test sample under specified
conditions, and then measuring the penetration as for lubricating grease.

5 Apparatus

5.1 Penetrometer, similar to that shown in Figure 1, capable of measuring, in tenths of a millimetre, the
penetration of a cone in a material.

The cpne assembly or the table of the penetrometer shall be adjustable to enable accurate-plagement of the
tip of the cone on the level surface of the material while maintaining a “zero” reading ofnthe |ndicator. The
cone $hall fall, when released, without appreciable friction for at least 62 mm. The tip of the corle shall not hit
the bqgttom of the sample container. The instrument shall be provided with level jig screws and g spirit level to
maintgin the cone shaft in a vertical position.

NOTE The measurement of the penetration depth is performed using either.-mechanical devicgs (mechanical
indicatpr) or electronic devices (digital indicator).

5.2 |Cones

5.21 | Full-scale cone, consisting of a conical body of magnesium or other suitable material with a
detachable, hardened steel tip.

Dimensions and tolerances shall be as shown in »Figure 2. The total mass of the cpne shall be
102,50 g + 0,05 g and that of its movable attachments_shall be 47,50 g + 0,05 g. The attachments consist of a
rigid ghaft having a stop at its upper end and a suitable means at its lower end for engaging the cone. The
interigr construction may be modified to achieve the specified mass, provided that the generdl contour and
mass [distribution are not altered. The outer surface shall be polished to a very smooth finish.

NOTE For penetrations up to 400 units,.the optional cone as shown in Figure 3 can be used.

5.2.2 | One-half-scale cone and:shaft, made of steel, stainless steel or brass with a hardengd steel tip of
45 Rockwell C hardness to 50 Rockwell C hardness, and constructed to conform to the dimensions and
tolerapces shown in Figure 4.

The shaft may be made of_stainless steel. The total mass of the cone and its movable attachrIents shall be
37,50|g + 0,05 g. The~-mass of the cone shall be 22,500 g + 0,025 g. The mass of the movabl¢ attachments
shall e 15,000 g 0,025 g.

5.2.3 | One-quarter-scale cone and shaft, consisting of a conical body of plastics or othgr low-density
mater|al with,.a hardened steel tip of 45 Rockwell C hardness to 50 Rockwell C hardness, and ¢onstructed to
confofm.to.the dimensions and tolerances shown in Figure 5.

The shaft may be constructed of magnesium alloy. The total mass of the cone and its movable attachments
shall be 9,380 g + 0,025 g. The total mass of the cone and its movable attachments may be adjusted by
adding small shot to the cavity of the shaft.

5.3 Grease workers

5.3.1 Full-scale grease worker, conforming to the dimensions shown in Figure 6.

The sizes of non-dimensioned parts are not critical and may be varied according to individual requirements.
Other methods of fastening the cover and securing the worker may be used. The grease worker may be
constructed for either manual or mechanical operation. The design shall be such that a rate of 60 strokes per

minute £ 10 strokes per minute, with a minimum length of 63 mm, can be maintained. A suitable thermometer,
standardized at 25 °C, shall be provided for insertion through the vent valve.

© 1SO 2007 — Al rights reserved 3
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5.3.2

One-half-scale grease worker, conforming to the dimensions given in Figure 7.

Other methods of fastening the cover and securing the worker may be used. The worker may be constructed
for either manual or mechanical operation. The design shall be such that a rate of 60 strokes per minute
+ 10 strokes per minute, with a minimum length of 35 mm, can be maintained.

5.3.3 One-quarter-scale grease worker, conforming to the dimensions given in Figure 8.

Other methods of fastening the cover and securing the worker may be used. The worker may be constructed
for either manual or mechanical operation. The design shall be such that a rate of 60 strokes per minute
+ 10 strokes per minute, with a minimum length of 14 mm, can be maintained.

5.3.4 Over

This is a uss
positioned at

high is helpful.

5.4 Grease
It is necessar

5.5 Water
worker.

If the bath is
grease surfag
25 °C.

An air bath,
container plaq

NOTE A g
5.6 Therm
5.7 Oven,
5.8

150 mm long;

59 Timer,

low-ring (optional), conforming in principle to the illustration shown in Figure 6.

ful aid for returning displaced grease to the grease worker cup. The overflow. ring sh
least 13 mm below the rim of the cup while making a penetration measurement. A rim 1

cutter, having a sharp, rigidly mounted, bevelled blade, essentially as,shown in Figure 9.
that the blade be straight and sharpened as shown.

bath, capable of being maintained at 25,0 °C + 0,5 °C andholding the assembled ¢

0 be used for samples for unworked penetrations, a means shall be provided for protecti

maintained at 25,0 °C + 0,5 °C, is required, for determining block penetration; a tightly s
ed in the water bath will suffice.

onstant-temperature test room or an air bath can be used instead of a water bath.

bmeter, calibrated at 25 °C, fer\the water bath or air bath.

capable of maintaining a temperature of 85 °C + 2 °C, for melting the petrolatum samples.

Spatul@, corrosion-resistant;”square-ended, with a stiff blade approximately 32 mm wide and a

for tests with half--and quarter-scale cones, the width should be approximately 13 mm.

graduated-in’0,1 s.

5.10 Test-portion containers (for petrolatum), cylindrical, having a flat bottom 100 mm + 5 mm in dig

and 65 mm o

more'in depth, constructed of metal at least 1,6 mm thick and, if necessary, each provide

all be
3 mm

rease

ng the

e from water. A cover shall also be provided to maintain the air temperature above the sample at

ealed

least

meter
d with

a well-fitting

afnrﬁghf cover (an 91 ’2)

Containers of the “ointment box” type having somewhat flexible sides should not be used, for these permit

slight working

of the petrolatum, due to flexing of the sides in handling.
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6 Sampling

Unless otherwise specified in a commodity specification, samples shall be drawn in accordance with
ASTM D 4057.

The samples shall be examined for any sign of non-homogeneity such as oil separation, phase changes or
gross contamination. If any abnormal conditions are found, a new sample shall be drawn.

The size of the sample shall be large enough to fill the requested number of cups.

Key
1 centring device

NOTE This figure shows a combined assembly; generally, it is possible to displace vertically either the cone
assembly or the plate.

Figure 1 — Penetrometer

© 1SO 2007 — All rights reserved 5
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Dimensions in millimetres
Tolerances on dimensions except where otherwise stated: + 1 mm

X a
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$3,2 -0,1
50° £30
3 &~ L0
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~
m
b
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RN N
'} 1
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| |
A
/ c
d P
-30°
LN
= +30°
A J
$8,4 +0,04
— -t
2 0,38 +0,05

Key

smooth angl polished surface
2 hardened steel tip
3 shaft stainless steel — tight press fit

@ Do not round the edges.

b Magnesium or any other suitable material.
¢ 4 max., tight fit.

d  No shoulder.

Total mass of cone: 102,50 g+ 0,05 g

Total mass of movable attachments: 47,50 g + 0,05 g

Figure 2 — Cone of the penetrometer — Full-scale cone
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Dimensions in millimetres
Tolerances on dimensions except where otherwise stated: + 1 mm

a X
B 865 .
0
A $32 0,1
N
9Qo -\;3
b\
X )
NV
f
(Y
o~ c M3,5
A \LT\ J
2
[ o]
Yy v Y
A
d = ©
= 30°
i~ »
- +30°
Y
88,4 +0,04
1 — -
0,38 20,05
Key
1 hdrdened steel tip
2 smooeth-and pu:;ahcd strface

a Break all sharp edges.

b Stainless steel.

¢ Brass or corrosion resistant steel.
d  No shoulder.

e & 4 max., tight fit.

f Machining to the required mass.

Total mass of cone: 102,50 g+ 0,05 g

Total mass of movable attachments: 47,50 g+ 0,05 g

Figure 3 — Cone of the penetrometer — Optional cone
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Key

—_

sharp corn
hardened s

N

a Machine t

b Polish all
Mass of cone
Mass of mov4d

Total mass of

Dimensions in millimetres

Tolerances on dimensions except where otherwise stated: + 0,5 mm

$32,5
< 0 >
$3,2 -0,1
, A
o
a }
v
)
g N
Y
1—" 30 a0
2 _— 1 v
$0,19 +0,0L
2
$L.,18 0,02 <
o - (Wa)
q--
Zr

er
teel tip

his surface to give specified mass.

utside surfaces.
22,500g+0,025¢

ble attachments: 15,000 g + 0,025 g

cone and its movable attachments: 37,50 g+ 0,05 g

Figure 4 — One-half-scale cone
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Dimensions in millimetres
Tolerances on dimensions except where otherwise stated: + 0,25 mm

3] i
“y
A
0
$3.2 -0.1
\D L
P IO =30
m
Yoy
i
2
S|
A ™ ~
$01 +0,015 S| s
= i S
2 $2.1 £0.03 -
© > =
m $16.25 ~
- > 1

Key
1 hardened steel tip — Angle: 30° + 30'

Total mass of cone and its movable attachments: 9,880 g + 0,025 g

Figure 5.— One-quarter-scale cone
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Dimensions in millimetres

Tolerances on dimensions except where otherwise stated: + 0,25 mm

X
2
¢4 6
#65,1 C >
R
49,2 3
-———————
$33,35
—
376 20,5 4
7N\ c
// / //ﬁ\\\\ \
(1) 4
\\ \\\\é‘ : — ////
169 T
o /) 7
& /
v // 8
N NEEL 9
= 10
o | ] - =
V> <
o~
v /@ 7 I 1
A
X $76,2
B $200 N
a
Key
1 packing 6 ventvalve
2 handle 7 adapter
3 thermometer 8 cover
4 packing nuft 9 split rubber tube
5 thermometer gauge 10 overflow ring (optional)

jo)

optional, ¢

neentric to the interior of the cup, for use with the centring device.

Plan of perforated plate (detail X) — circle 1 (& 33,35): 12 holes

10

circle 2 (& 49,20): 17 holes

Figure 6 — Full-scale grease worker

circle 3 (& 65,10): 22 holes

all holes: 6,4 < & < 6,53
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Dimensions in millimetres
Tolerances on dimensions except where otherwise stated: + 0,25 mm

( ) A
$36,5 32

]

A
 J
 J
A

1,1 £0,04

N

2
# %0
_ﬁg{
@245

)]
6,4

31,8

iz

3,2
N\

N
N

A
Y

Key

bgse

grease plate
ring
shiaft
cover

oo b WON -~

vajve

Mater|al: stainless steel
Capagity: 50 mi

Figure 7 — One-half-scale grease worker
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Dimensions in millimetres
Tolerances on dimensions except where otherwise stated: + 0,25 mm

C )
) 4 A

83,2

$18,2

oy |
1 g‘
/ Sy

ol la

86,4 o
2
1 \
: 3
.
il
4
A H| |
un
LA | | #,
§ §/ 5
B 819 N
Key
1 ring
2 cover
3 valve
4 grease plate
5 base
6 chamber: @ 19,00%~17,5 height — Capacity with the plate, as shown: 4 ml

Material: stairjless steel

Figure 8 — One-quarter-scale grease worker
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Dimensions in millimetres
Tolerances on dimensions except where otherwise stated: + 0,25 mm

$25

< Py
g

\\_ '
W
23

 J
A

165

127

A5

T T ) °

A
4 h Ay
i 3
1
Key
1 base
2 tube
3 blade 65 x 185 — Hardened steel. Grind both surfaces to 1,2 mm thick. Grind lower edge
4

plywood or hard wood, 6,4 mm thick. Grain of top perpendicular to blade

Figure 9 — Grease cutter
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7 Proced

ures for determining the cone penetration of lubricating grease —

Full-scale methods

71

7.1.1 Prepa
7111
penetration is

71.1.2
appropriate a
the note to 5.
the sample to
cup of the gre
a manner tha
grease with t
Scrape off th
spatula, held
cup. Do not
unworked per

The penetrati

Procedure for unworked penetration

ration of test portion

above 200 units, at least three times the amount needed to fill the cup is required.

mount of the test sample in a metal container in the water bath (5.5) maintained at 25\°(
5, and the last two paragraphs of this subclause) for sufficient time to bring the tempera
25 °C £ 0,5 °C. Transfer from the container a test portion, preferably in one lump,to-ove
ase worker or metal container of equal inside dimensions (see below). Make this transfer i
the grease is worked as little as possible. Jar the container to drive out trapped-air and pa
ne spatula (5.8), with as little manipulation as possible, to obtain a cupful without air pg
b excess grease extending above the rim, creating a flat surface, by moving the blade
inclined toward the direction of motion at an angle of approximately*45®, across the rim
perform any further levelling or smoothing of the surface throughout the determinat
etration, and carry out the measurement immediately.

bn of soft greases is dependent upon the diameter of the.container. Therefore, greases

unworked pe

as those of the grease worker cup. The results on greases having penetrations below 265 units a
significantly affected if the diameter of the container exceeds that'¢f.the grease worker cup.

If the initial

etrations above 265 units should be tested in containers\having the same diameter limi

ample temperature differs from 25 °C by mgre than approximately 8 °C, or if an alten

&

Take sufficient sample (at least 0,5 kg) to overfill the cup of the grease worker (5.3.1). If the

(see
ure of
ill the

such
ick the
ckets.
of the
of the
on of

aving
tions
re not

native

method of adjusting the sample to 25 °C is used, sufficient ‘additional time should be allowed to ensufe that

the test portign is at 25,0 °C £ 0,5 °C before proceeding. Also, if the sample is larger than 0,5 kg, suf
additional time should be allowed to ensure that the-test sample is at 25,0 °C + 0,5 °C. Testing may proq

the test porti

7.1.2 Cleanjng the cone and movable attachments

Clean the per
it securely in

is at a uniform temperature of 25;0:°C + 0,5 °C.

etrometer cone carefully ‘before each test. Bending of the cone shaft can be avoided by h
its raised position whilst' cleaning. Remove all grease or oil on the penetrometer shaft, a

ficient
eed if

olding
5 they

can cause dfag on the shaft assembly. Do not rotate the cone, as this can cause wear on the r¢lease

mechanism.

NOTE Fo

7.1.3 Penet

penetrationsup to 400 units, the optional cone as shown in Figure 3 can be used.

ration’measurement

7.1.31

A

lace-the cun—on-the nenetrometer tabla which chall ha aditcstad to 3 narfecths haori
S2668—He—GHP—oR—tHRe—pPeReHoReter—tapie—WHHEHA—SHaH—Pe—aajHSt8 a—10—a—peHe o

izontal

position, making certain that it cannot rock. Set the mechanism to hold the cone in the “zero” position, and
adjust the apparatus carefully so that the tip of the cone just touches the surface of the test portion at the point
specified in 7.1.3.2 or 7.1.3.3. Watching the shadow of the cone tip is an aid to accurate setting. For greases
with penetrations over 400 units, centre the cup to within 0,3 mm of the tip of the cone. One way to centre the
cup accurately is to use a centring device (see Figure 1). Release the cone shaft rapidly, allow it to drop for
5,0s+0,1s and re-clamp it in this position. The release mechanism shall not drag on the shaft. Gently
depress the indicator shaft until it is stopped by the cone shaft and read the penetration from the indicator
scale.

71.3.2 If the test portion has a penetration over 200 units, centre the cone carefully in the container. This
test portion shall be used for only one test.
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71.3.3 If the test portion has a penetration of 200 units or less, perform three tests in a single container,
spacing the penetrations on three radii approximately 120° apart, and approximately midway between the
centre and the side of the container, so that the cone neither strikes the side of the container nor impinges on

the disturbed area made in a previous test.

71.3.4

in one container (see 7.1.3.3)] and record the values obtained.

7.2

7.21

Procedure for worked penetration

Preparation of test sample

Make a total of three determinations on the test portion [either in three containers (see 7.1.3.2) or

7.21.

Take

7.21.

Trans
(mour
(5.8).

Asser
botton
the as
parag
indica
adher
(63 m
to its

greas

can change significantly on standing, preceed in accordance with 7.2.2 and 7.2.3 without delay.

If itis

I Sample

sufficient sample (at least 0,5 kg) to overfill the cup of the grease worker (5.3.1),

P Working

fer a sufficient quantity of the laboratory sample to the cup of the clean\grease worker (5.3
ded up approximately 13 mm at the centre), avoiding the inclusian,'of air by packing wi
Jar the cup from time to time as it is being packed to remove anydrapped air.

hble the grease worker with the plunger raised and, with the vent valve open, depress the
n. Insert a thermometer (5.6) through the vent valve sao.that its tip is in the centre of the
sembled grease worker in the water bath maintained at 25 °C (see the note to 5.5, the seq
raphs of 7.1.1.2) until the temperature of the grease worker and contents is 25,0 °
ted by the thermometer. Then remove the grease worker from the bath and wipe off
ng to its surfaces. Remove the thermometerand close the vent cock. Subject the gre
m to 71,5 mm) double strokes of the plunger,“"completed in approximately 1 min, and retu
fop position. Open the vent valve, remove-the top and plunger, and return to the cup as
b clinging to the plunger as can readily;be removed. As the worked penetration of a lubri

desired to immerse the part ef\the grease worker above its closure, care should be taken

1) to overfill it
h the spatula

plunger to the
grease. Place
ond and third
C+0,5°C as
excess water
ase to 60 full
n the plunger
5 much of the
cating grease

that the lid is

waterfight in order to prevent the entrance of water to the grease worker.

7.2.2 | Preparation of test portion

7.2.2.
struct

I Prepare the-worked test sample (7.2.1.2) in the cup for testing so that a uniform and reproducible
ire of greasedis-obtained.

7.2.2.
the hg

The jarring-should be as vigorous as is required to remove the entrapped air without splashing the sample

from the cup. In performing these operations, a minimum of manipulation shall be used, as continued agitation
of the grease can have the effect of increasing the working beyond the specified 60 strokes.

p Jarthe cup sharply on the bench or floor and pack the grease down with the spat
les left-by the plunger and to remove any air pockets.

lla (5.8) to fill

7.2.2.3 Scrape off the excess grease extending above the rim of the cup, creating a flat surface, by
moving the blade of the spatula, held inclined toward the direction of motion at an angle of approximately 45°,
across the rim of the cup. Retain the portion of grease that is removed.

7224 Particularly when testing soft greases, retain the grease removed when scraping the cup to
provide a full cup for subsequent tests. Keep the outside of the rim of the cup clean so that the grease forced
by the penetrometer cone to overflow the cup can be returned to the cup prior to preparing the sample for the
next test.
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7.2.3 Penetration measurement
7.2.31 Determine the penetration of the sample as described in 7.1.2 and 7.1.3.
7.2.3.2 Immediately make two more determinations in succession on the same test portion. First, return

to the cup the portion of grease previously removed with the spatula in 7.2.2.3. Then repeat the operation

specified in 7.

2.2 through 7.2.3.1. Record the three values obtained.

7.3 Procedure for prolonged worked penetration

7.31

Preparation of apparatus and test portion

7311 Te

mperature

Maintain the temperature of the room used for the test within the range of 15 °C to 30 °C. No.further cor

the grease w
room for suffi

7.31.2 Wd

Fill a clean gr|
the prescribeq

In order to mi
cover.

7.3.2 Penet

Immediately 3
bath or air ba

brker temperature is necessary, but, before starting the test, the grease shall. have been
Cient time to bring its temperature within the range of 15 °C to 30 °C.

rking

base worker cup and assemble the worker as described in 7.2,1:2. Subject the grease san
or agreed number of double strokes.

himize leakage during working, special attention should be)paid to the gland in the grease v

ration measurement

fter the working has been completed, place the grease worker in a constant-temperature
h (5.5) to bring the test portion temperature to 25,0 °C + 0,5 °C within 1,5 h. Remove the \

from the bath and subject the grease to a further 60 (63 mm to 71,5 mm) double strokes. Prepar

penetrate the

test portions as described in 7.2.2(and 7.2.3.

7.4 Procedure for block penetration

7.41

7411 T
cutting from it

7.41.2 B
temperature,
unbevelled ed

Preparation of test portion

ake sufficient sample of the grease, which shall be hard enough to hold its shape to
a test sample comprised of a cube with sides approximately 50 mm in length.

y means of the grease cutter (5.4), cut as a test sample from the laboratory sample af
a cubewith sides approximately 50 mm in length. While holding this test sample so th
ge’of the cutter is toward it, slice off a layer approximately 1,5 mm in thickness from each

trol of
in the

ple to

vorker

water
vorker
e and

bermit

room
at the
of the
those

three faces adljacent to a single corner, which may be truncated for identification. Take care not to touch

portions of the newly exposed faces that are used for testing or to set a prepared face against the base plate
or guide of the cutter. Bring the temperature of the finished test portion to 25,0 °C + 0,5 °C by placing it in a
constant-temperature air bath maintained at 25 °C for at least 1 h (see the last paragraph of 7.1.1.2).

7.4.2 Penetration measurement

Place the test portion on the table of the penetrometer, which shall be adjusted to a perfectly horizontal
position, with one of the prepared faces upward, and press it down by the corners to make it rest level and
firmly on the table so that it cannot rock during the test. Set the mechanism to hold the cone in the “zero”
position and adjust the apparatus carefully so that the tip of the cone just touches the surface at the centre of
the test portion. Determine the penetration as described in 7.1.2 and 7.1.3. Carry out a total of three tests on
the exposed face of the test portion, locating the tests at least 6 mm from the edge and as far apart as
possible without impinging on any touched portion, air hole or other apparent flaw in the surface. If the result
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of any of these tests differs from the others by more than three units, carry out additional tests until three
values agreeing within three units are obtained. Average these three values for the face being tested.

7.4.3 Additional determinations

In order to equalize, in the final value, the effect of the fibre orientation in testing fibrous grease, repeat the
procedure described in 7.4.2 on each of the other prepared faces of the test portion and record the average
values obtained.

Smooth-textured, non-fibrous greases may be tested on one face only, when agreed upon between the
interested parties.

8 Rrocedures for determining the cone penetration of lubricating grease +—

Half{ and quarter-scale cone method

8.1 |General

The use of the one-quarter-scale cone should be limited as much as possible, due to the poor precision, to
cases| where the quantity of test grease is not sufficient for use of“the one-half-scale cone. It is not
reconimended to use the one-quarter-scale cone for the determination of the penetration change of greases
after mechanical shear tests in bearings or in specific test rigs.

8.2 [Procedure for unworked penetration

8.2.1 | Preparation of test portion

Take [sufficient sample to overfill the cup of the-grease worker (5.3.2 or 5.3.3). If the penejration by the
quartgr-scale cone is greater than 47 units or by(the half-scale cone greater than 97 units, at ledst three times
the amount needed to fill the cup shall be taken, as only one test shall be made in one grease cup.

Procepd as described in 7.1.1.2.

8.2.2 | Cleaning cone and movable attachments

Clean| the penetrometer cofe)(5.2.2 or 5.2.3) carefully before each test. Bending of the cone| shaft can be

avoideéd by holding it securely in its raised position while cleaning. Remove all grease or

oil from the

penetfometer shaft, asthey can cause drag on the shaft assembly. Do not rotate the cone, as this can cause
wear ¢f the releasemechanism.

8.2.3 | Penetration measurement

8.2.3.1 Carry out a preliminary determination of the penetration as specified below with the cone at the
centrd ofthe test portion surface: if the approximate value of the penetration is already known, lthis step may
be omitted.

8.2.3.2 If the test portion has a penetration over 47 units by the quarter-scale cone (5.2.3) or over

97 units by the half-scale cone (5.2.2), centre the cone carefully in the container; this test portion can then be
used for only one test.

8.2.3.3

If the test portion has a penetration of 47 units or less by the quarter-scale cone

or 97 units or

less by the half-scale cone, perform three tests in a single container, spacing these tests on three radii
approximately 120° apart, and approximately midway between the centre and side of the container so that the
cone neither strikes the side of the container nor impinges on the disturbed area made in a previous test.

8.2.34

Proceed as described in 7.1.3.1 and 7.1.3.4.
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8.3 Procedure for worked penetration

8.3.1 Prepa

8.3.1.1

ration of test sample

Sample

Take sufficient sample to overfill the cup of the appropriate grease worker (5.3.2 or 5.3.3).

8.3.1.2 Working

Proceed in accordance with 7.2.1.2, but mounding up to approximately 6 mm and without using a
thermometer |n the grease worker.

8.3.2 Preparation of test portion

Proceed in aqcordance with 7.2.2.

8.3.3 Penetration measurement

8.3.31 Ilmmediately determine the penetration of the test portion as specified in 8.2.2 and in 8.2)3.1 to
8.2.3.3.

8.3.3.2 Hroceed as specified in 7.1.3.1. Immediately carry out two:more determinations in successjon on
the same tes} portion. First return to the cup the portion of grease *previously removed with the spatpla as
described in [7.2.2.3. Then repeat the operations specified in 7.2.2, 8.2.2, 8.2.3.1 to 8.2.3.3 and 7|1.3.1.
Record the three values obtained.

9 Procedure for determining the cone penetration of petrolatum

9.1 Preparation of the test portion

9.1.1 Take|a laboratory sample of appreximately 1 kg for petrolatum having a penetration over 200 units,
and of approXimately 700 g for petrolatum having penetration equal to or less than 200 units.

9.1.2 If the| penetration of the petrolatum is over 200 units, prepare three separate test portions.|If the
penetration is|equal to or less than-200 units, prepare one test portion as specified in 9.1.3.

9.1.3 Melt fhe test sample-in the oven (5.7) maintained at 85 °C + 2 °C. Place the required number pf test
portion contalners (5.10)\in"the oven along with the test sample to bring them up to 85 °C. When tHe test
sample has melted and.comes to within 3 °C of that temperature, remove the test sample and the heatgd test
portion contalners and fill the required number of containers to within 6 mm of their rims. Allow the filled
containers to| cool, for 16 h to 18 h in a location free from draughts and at a temperature controlled to
25°C + 2 °C. . Then place the filled test portion containers in the water bath (5.5) for 2 h to bring the

temperature to 25,0 °C £ 0,5 °C before testing. Do not cut level the surface of the test portions or work them in
any other way. Remove the filled test portion container from the water bath and with minimum delay proceed
with the determination.

Some compounded petrolatums are affected by contact with water. The test portion of such a petrolatum
should be covered with a sealed lid as required for greases (see Clause 7). Uncompounded petrolatum is not
affected by water and it is not necessary that it be covered.

Some petrolatums containing higher-melting-point waxes can require higher pouring temperatures; in that
case, the precision data given in Table 3 might not apply to the results.

If the room temperature varies from 25 °C by 2 °C or more, adjust the cone temperature to 25,0°C £ 0,5 °C
immediately before testing the test portion by immersing it in the water bath (5.5) and subsequently drying it
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