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POUR POINT

" NO SURFACE MOVENENT
CRYSTALLIZATION FOR 5 SECONDS

DEGING /' =

THERMOMETER THERMOMNETER
POSITION FOR POSITION FON
CLOUD POMNY - POUR POINT
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COOLING BATH

ASTM D 97 g s

APPARATUS FOR CLOUD AND POUR TESTS
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CLEVELAND OPEN CUP

Oll sample is poured into cup.
Thermometer is placed in the oil
and the oil is heated. The test
flame is passed over the cup at
every 2°C increase in sample
temperature. When the sample
vapors ignite momentarily in air,
the Flash Point temperature is
reached. When the sample vapors
sustain combustion for at least
*~ five seconds, the Fire Point
temperature is reached.

FLASH POINT

ASTM D 92
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WHAT IS THE

WHY THE TEST?

FGUR SALL E.P. TEST? To evaluate rh;a E.P. characterislic of

The determinafion of the lood carey-
ing copacity of o lubricant in kilo-
groms applied 1o a system of four
slaal hballs in the form of o tefras
Fedron.

weld point.

TOP BALL ROTATES AT 1800 AP M.
—
L

AP,

i

LOAD FORCE

-
lwbricants by o lood scor curve and |'_l'| HALE eauL Sk

@, FOURTH Rl
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« TIMKEN OK&fa]
* 40-50%3%.

I e —
SOORING SHOWS H‘| TYPICAL TEST BLOCKS
THAT THE LOAD I‘\.__ AETER A TEM MIMUTE FL8
EXCEEDED THE
FILM STRENGTH |
Fn‘“_l g [ |
OF THE LUBRECANT % 0 }"‘ﬂ |

— B l

TEST LUBRICANT " e — . —— ey -
RETRO WHAT IS E. P. TESTING?

— The initials E. P, stand for exireme pressure.
TEST CUP REWOLVES The E. P. testing simulates bearing amdl
AT BOD BPM, 25 gear loads beyond the limits of non E F,
HUBBING AGAIHST additive lubricants ond meosures this prop.
Ti5f BLOCK ety in terms of lever arm load.

T TR
At 3‘-’..'.!- 144 .

SPEED OF
AUTCMATIC LOADING
.5 POUNDS

FER SECOMD

"
g CLOSE WP SMOWS
HOW TEST CUP
RUBS AGA'MST
TEST RAOCK

L7

SCHEMATIC DRAWING OF TUMEEN TESTER

ASTM D 2782 SECOMDARY FRICTIOM ARM NOT SHOWH
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ASTM worked (b0 strokes)
penetration at 25 °C
tenths of a millimetre

MLGI number

000 445-475

00 400-430
0 355-385
1 310-340
2 265-295
3 220-250
4 175-205
5 130-160
b 85-115

PENETRATION
IS NOTED AFTER
FIVE SECONDS
2ol
. / AT GAUGE GIVES DEPTH
A X /“N\\\ OF PENETRATION
: KU A\ INMILLIMETERS
o Nve
: \\\\ ™\ -
> N CONE RELEASE
’ O
111 \
7 (7
/ /
Z; C( l"\ ¢ -
- STANDARD
MIRROR AID IN ' o
POSITIONING CONE H &  &. /
0 B~ ) SURFAC
P : e IS LEVEL
/W >
7
| POSITION OF CONE
‘ BEFORE DROP

ASTM D 217
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0% ~ 5% HX 4 Mote:
The grease worker may be
N mechanically driven by an
5.1% ~ 15% 48 appropriate attachment to an
electric motor, set to operate
0/ ~ 30 e the plunger at 60 double
15.1% ™~ 30% S VENTCOCK  gtrokes/min. Photo below,
> 30.1% =

GREASE CUP
GREASE SAMPLE

L RSB E P F i dror )

.n"

k\\h\\\\\\\\\‘ﬁ&ﬂﬂﬂﬁ

\\‘m\

I e,

2TOHOLES, 3z

diaq.

ASTM D 217
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TEST THEHMDME[EH . THERKMOMETER

=
THERROMETER DOES 1,_
MOT TOUCH GREASE il

GREASE MPLE
IS aPPLIED OB LY Ohl
WaLlLs OF Gup

GREASE BEING TE,.'?.TEI:J"P.r
IS IM THIS CUP

HEATED oL BATH

=TIRRER

-4 ASTM D 566 & 2265
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e SKF TMG/Emcor|Sfj# HIER

Min Max

0
{ no Corrosion)

1
{ not more than three rust spots visible to -t
the naked eye)

2
=
{ small corroded areas covering less I
than 1% of the running track surface)

3
T (corroded areas covering more than 1% but TTeTeme et
“ e meme s w less than 5% of the running track surface) . e tesmss »
- . ek AW 88 L] 4

o LA, LW g e

(corroded areas covering more than 5% and
less than 10% of the running track surface)

DT -

PR TR T T Y

st tgregrege a0 s we o 5 LS | 1 b - o e B

. .o . e . (corroded areas covering more than 10% of
R the running track surface)

Srmes e eme s B S S8

L Wy W R R St

Figure 1- SKF TMG/Emcor Grease Testing Machine Instruction Manual

ASTM D 6138
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WHAT IS THE WHY THE TEST?
FGUR SALL E.P. TEST? To evaluate the E.P. characterislic of

The determination of the lood carry- IUbE]mm's by o lood scor curve and |'_l'| WALE paus cck
ing copacity of o lubricant in kilo- welt) podnl.
groms applied 1o a system of four -@. FOUNTH kiga
slaal hballs in the form of o tefras "
Tedron, ,‘\J Y
. BALL POT LOGK Myt - T
TOP BALL ROTATES AT 1800 R.P.M. _‘\i
T —— o
3 i,
. __-- _ BALL PO LECH Mib L -%‘
¥ . . -

g THMEE LOCWER BALLE "'"\-.\__\_K&— B
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] %
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o
N
4 BRSL FOT F L
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Ny
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LOAD FORCE

ASTM D 2596 & 2266
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e TIMKEN OK&faj (15%)

TYPICAL TEST BLOCKS

SCORING SHOWS
AFTER ATEN MINUTE RUN

THAT THE LOAD

EXCEEDED THE
FILM STRENGTH

OF THE LUBRICANT

oK

TEST LUBRIGANT TEST PROCEDURE

RESERVOIR ) ,

The test is run for ten minutes at suc-
cessively higher loads urtil maximum
OK and failure loads are determined.
TEST GUP REVOLVES  The OK load is the maximum weight
AT 800 R.P-M. +5 that can be applied without producing

RUBBING AGAINST .
TEST BLOCK scoring on the test block.

SPEED OF

AUTOMATIC
CLOSE UP SHOWS LOADING
HOW TEST CUP 2.3 POUNDS

PER SECOND

RUBSE AGAINST
TEST BLOCK

SCHEMATIC DRAWING OF TIMKEN TESTER
SECONDARY FRICTION ARM NOT SHOWN

ASTM D 2509
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| @
Déep- groove Ball bearing Ball bearing Angular Duplex angular
ball bearing | withintegral with snap ring contact ball contact ball
shields bearing bearings
o f
|
] ]

Fa

]

’ &

‘ 5 OO =

Double- row Self-aligning Ball thrust Cylindrical roll Cylindrical roller

ball bearing ball bearing bearing - bearing bearing with flange on
o . < ’ T both rings

. = | ‘ ’ .
@ Y ' Q\E\ @

Barrel roller self- Concave roller self- Needle roller bearing
aligning bearings aligning bearing

Tapered roller bearing
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H RS TR R
(Bearing bore mm x rpm)

0-30°C 30-60°C 60 —-80°C 80-120°C
ISO ISO ISO ISO
10,000 32 or 68 100 320 1000
25,000 32 100 320 460
50,000 22 -32 68 220 460
75,000 22 68 220 320
100,000 22 68 150 320
250,000 10 32 100 320

Above 250,000 10 32 100 320
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[Raadl

e e AR Y S B [

R AL B

G B=7%C
thEE 7% C

£ 15% C
N 35 15% C

C = AR
xS =1 ~2%C

ik = & k= 5 24 ~ 30% C

e 8% C
8% C
£18% C
i 18% C

28



AR R R TT R

BAEE: BRI, TERENFERIIES/NE, 150°F(65°C)

CUF-EiEs# & EP2E RS
(bore in mm x rpm)
50,000 36
100,000 18
200,000 6
300,000 2

400,000 1
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O Tnjet Housing

Bearing Liner
Clearance

Spiit Type (Some)— Journal or Shaft
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B RIA TAEm R

PR (m/min)

Above 60°C

ISO ISO ISO
Up to 60 68 220 680
60 — 150 46 150 460
150 - 300 32 to 46 100 220
300 - 760 32 46 to 68 150 to 220

Above 760 10 46 150
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e EXternal Spur Gears External Double Helical Gears Straight Bevel Gears

Worm Gears




Table 40.5 Lubrication of industrial enclosed gear drives. AGMA Lubricant Number recommendations for helical, herringbone, straight

bevel, spiral bevel and spur®

Centre distances: main gear, low speed

Ambient temperatures®
(—40-T8°C) (=289 10 —-3.9°C)
Other lubricants

{

0.4

15.6°C)

{10-51.7"C)

AGMA lubricant number®*

Parallel shaft (single reduction):
Up to 8 in (200 mm)
Over 8 in (200 mm) and up to 20 i (510 mm)
Orwver 20 1n (310 mm)
Parallel shaft (double reduction):
Up to 8 in (200 mm)
Over 8 in (200 mm) and up to 20 in (510 mm)
Over 20 in (510 mm)
Parallel shaft {triple reduction):
Up to 8 in (200 mm)
Over 8 in (200 mm) and up to 20 in (510 mm)
Over 20 in (510 mm)
Planetary gear units:
Outside dia. of housing up to 16 in (410 mm)
Outside dia. of housing over 16 in (410 mm)
Spiral or straight bevel gear units:
Cone distance up to 12 in (300 mm)
Cone distance over 12 in (300 mm)
Geared motors and shaft-mounted units

Automatic Engine oil SAE
transmission ud 1OW-30, or similar
or similar product®

product”
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\ DRIVEN GEAR
5 " .
FOLLOWE PITCH POINT
LINE OF ! PATH OF CONTACT
ACTION (COMMON NORMAL}

LINE OF CENTERS

_.BASE CIRCLE OF
DRIWEM GEAR

_ - PITCHCIRCLE

ADDENDUM (TIP)
‘CIRCLE OF DRIVEN G

PITCH CIRCLES
PRESSURE ANGLE
~ ADDENDUR (TIPY
CIRCLE OF DRIVER
{ “PITCH CIRCLE OF DRIVER

BASE CIRCLE OF
DRIVER

ARC OF ARC OF
APPROACH

RECESS

N
~
bS

LINE OF
ACTION

PRESSURE
ANGLE
fahs"(fg'uduy
20 ’(.5ij; ;

!
INVOLUTE CUR
DRI /EN GEAR

‘;_,-/—"" BASE CIRCLE

DRIVEN GEAR
I

DRIVING GEAR

INVOLUTE CURVE
DRIVING GEAR

LINE OF
ACTION

~
~
~
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AGMATEEHTE R Ry B PARleatm, N\ tatm, B, IRhestes

N

i, ELEA R

BRI C (°F)
A SR AR Y B PR AR 2R

-40 to -10 10to+10 | 10to 35 35 to 55
(-40 to + 14) (14t050) | (50t095) | (95 to 131)
3S 4 6 8

/i <5 m/s (1000 ft/min)

5—-15 m/s (1000 — 3000 ft/min) 3S 3 5 7
15 — 25 m/s (3000 — 5000 2S 2 4 6
ft/min)

%4 >25 m/s (5000 ft/min) 0S 0 2 3



Table 40.6 Enclosed cylindrical and double enveloping worm-gear drives

Worm centre distance Worm Ambient temperatures Worms Ambient temperatures
speeds 15-60°F 50-125°F  speeds 15-60°F 50-125°F
{revimin) (=9.4-15.6°C) (10=-31.7°C) {(rev/imin) (=9.4-15.6°C) (10=-31.7°C)
up to up to”
AGMA lubricant no. AGMA lubricant no.
Up to and including 6 in (150 mm):
Cylindrical worm 700 7 comp 8 comp 700 T comp 8 comp
Double-enveloping worm 700 8 comp 8A comp 700 8 comp 8 comp
Over 6 in (150 mm) and up to 12 in (300 mm):
Cylindrical worm 450 7 comp 8 comp 450 7 comp 7 comp
Double-enveloping worm 450 & comp 8A comp 450 8 comp & comp
Over 12 in (300 mm) and up to 18 in (460 mm):
Cylindrical worm 300 7 comp 8 comp 300 7 comp 7 comp
Double-enveloping worm 300 8 comp 8A comp 300 8 comp 8 comp

Over 18 in (460 mm) and up to 24 in (610 mm):
Cylindrical worm
Double-enveloping worm

Over 24 in (610 mm):
Cylindrical worm 200 7 comp 8 comp 200 7T comp 7 comp
Double-developing 200 8 comp 8A comp 200 8 comp 8 comp

7 comp 8 comp 250 7 comp 7 comp
8 comp 8A comp 250 8 comp 8 comp

Ik Ik
Ln Lh
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