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QH”) Designation: D 1478 — 91 (Reapproved 1997) An American National Standard

Standard Test Method for
Low-Temperature Torque of Ball Bearing Grease

This standard is issued under the fixed designation D 1478; 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 epsilonej indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope Standard 20-1987 Radial Bearings of Ball, Cylindrical,

1.1 This test method covers the determination of the extent ~ Roller, and Spherical-Roller Type—Metric Designs
to which a grease retards the rotation of a slow-speed ball (AFBMA Code 20BCO2JO)
bearing by measuring starting and running torques at lo
temperatures (below —20°C (0°F)).

1.1.1 Torque measurements are limited by the capacity of 3-1 Definitions of Terms Specific to This Standard:
the torque-measuring equipment. 3.1.1 low-temperature torquen—the torque in g-cm re-

quired to restrain the outer ring of a No. 6204 size open ball

Note 1—When initially developed, the original dynamometer scale hearing |ubricated with the test grease while the inner ring is
limited the torque capacity to approximately 30 000 g-cm; the originalr tated at 1= 0.05 r/min at the test temperature
dynamometer scale is obsolete, however. The suggested replacement scaﬂ% 12 . i the 15 ) | f th
has not been evaluated; it could extend the limit to approximately 75 000 " running _Orque n— e_ . -S a\_/erage _Va ue o . €
g-cm. torque after rotation for a specified period of time (60 min).
1.2 The values stated in Sl units are to be regarded as ﬂ}ﬁ:-sltlgrts tc;':}rtrlgt%ttigrr?ue f—the maximum torque measured at
standard in this test method, except for torque values which are '
given in cgs-metric units, which are universally used in greas@, Summary of Test Method

specifications. Other units are provided for information only. 4.1 ANo. 6204 o .
. 3 ¢ pen ball bearing is packed completely full
1.3 This standard does not purport to address all of theof the test grease and cleaned off flush with the sides. The

safety concerns, if any, associated with its use. It is th : ; . : : :
. ! ' ; ; earing remains stationary while ambient temperature is low-
responsibility of the user of this standard to establish appro- 9 y b

it fot d health " d determine th i ered to the test temperature and held there for 2 h. At the end
ey b s o e o i me, (e et g of h bl beang ot t 1
and waming statements, see Note 2, Note 4, Note 5, Note .05 r/min while the restraining force on the outer ring is

V3. Terminology

d Note 8 easured.
and [Note 9. 4.2 Torque is determined by multiplying the restraining
2. Referenced Documents force by the radius of the bearing housing. Both starting torque
) and torque after 60 min of rotation (running torque) are

2.1 ASTM Standards: determined.

D 235 Specification for Mineral Spirits (Petroleum Spirits)
(Hydrocarbon Drycleaning Solvents) 5. Significance and Use

Dé693 TESL .Metth(;)(\j/wl:or | I_Bow-j';iemperature Torque of 5.1 This test method was developed using greases having
T rtel\a/llsﬁ lé r;cas i I(\a/le i ea[t)r] gsl d Aviation Fuels: very low torque characteristics at -54°C (-65°F). Specifica-
est Methods for Rating Motor, LIeSel, ahd AVIallon FUETS, 5 for greases of this type commonly require testing at this

Motor Fuels (Section 1), Reference Materials and Blendin P

; ) emperature. Specifications for greases of other types can
Accessories (Annex 2), Reference Materials (A2.7), an . . _ _20°C [—
Table 32; (Specification for ASTM Knock Test Referenceoi%me testing at temperatures from =75 to ~20°C (~100 to

ZZU?ALNnS-Ir}iFI):tngJ/Ié& Standard: 5.2 This test method has proved helpful in the selection of
: : greases for low-powered mechanisms, such as instrument
bearings used in aerospace applications. The suitability of this
1 This test method is under the jurisdiction of ASTM Committee D02 on test method for other applications requiring d'fferent greasgs,_
Petroleum Products and Lubricants and is the direct responsibility of Subcommittespeeds, and temperatures should be determined on an indi-
D02.G on Lubricating Grease. vidual basis.
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iy D 1478
mately 200 mm (8 in.), or larger) and a suitable connecting
cord®
Dynamometer Scale
Connecting Cord Note 3—Substitution of other suitable torque-measuring equipment,
s Cold Box such as a strain-gage load cell, is permitted.

6.1.5 Spindle and Grease Cups shown in Fig. 4 and Fig.
5, respectively.

Gear Reductor
1 in Output \ i
r/min Outpu \ 7. Materials

7.1 Test Bearing—No. 6204 size open ball bearing

Drive Motor / fest €29¢(Standard 20-1987, AFBMA Code 20BCO2JO) containing
1/4 he (187 W) eight 7.9 mm % in.) balls, separated by a two-piece, pressed
@ steel cage, and manufactured to ABEC-3 (Annular Bearing

Engineering Committee) tolerances with the standard radial
clearance of 0.021 to 0.028 mm (0.0008 to 0.0011%n.).

7.2 Stoddard Solventconforming to Specification D 235,
Type 1.

FIG. 1 Torque Test Apparatus Assembly

. . Note 4—Warning: tible. Health H .
5.3 Test Method D 4693 may be better suited for applica- ore arning: Combustible. Health Hazard

tions using larger bearings or greater loads. However, greases’-3 N-Heptane commercial grade or ASTM Knock Test
having such characteristics that permit torque evaluations bfeference Fuel, n-heptane.

either this test method or Test Method D 4693 will not give the  Nore 5—Warning: Flammable. Health Hazard.

same values in the two test methods (even when converted to

the same torque units) because the apparatus and test bearifgg”rocedure

are different. 8.1 Wash the selected test bearing thoroughly in Stoddard
6 solvent and rinse it in a beaker of n-heptane. Dry the bearing
6. Apparatus for approximately 20 min in a warm oven (not over 100°C

6.1 Fig. 1 shows a suitable torque test apparatus assembi212°F)). Permit the bearing to cool to room temperature

It consists of the components described in 6.1.1-6.1.5.  before proceeding.

6.1.1 Low-Temperature BexAny well-insulated box of at 8.2 Lubricate the bearing with five drops of oil having a
least 0.03 M (1 ft%) interior volume, in which the air tempera- viscosity of 28 to 32 ¢St at 100°C (135 to 150 SUS at 210°F).
ture can be controlled and maintained within 0.5°C (1°F) of theThe bearing shall then show no roughness or catching when
test temperature. rotated between the fingers while applying light pressure

Note 2—Caution: Direct impact on the test bearing by an air stream axially and then radially. Use the dynamometer to determine
colder than the test temperature must be avoided to preclude erroneotf3€ running torque at room temperature; note the average and
results. Baffles should be used where necessary to prevent such dird®@Ximum running torque peaks. The average shall not exceed
impact. The drive mechanism can be mounted externally as shown in Fi¢0 g-cm (2.0 mN-m), and no peak shall exceed 25 g-cm (2.5
2, or the entire drive mechanism can be inserted directly into the bome.m), If torque values fall below these limits, the bearing is
When the drive is mounted externally, the temperature measured at a poigf,itable for the grease torque test. If torque values exceed these
on the surface of the test shaft between the test bearing and wall of the b(f?fnits the bearing should be recleaned and retested or dis-
shall be not more than 0.5°C (1°F) above the test temperature. Cardéd.

6.1.2 Drive Assemblyas shown in Fig. 2, including drive 8.3 Clean and dry a bearing that has been determined to be
motor, gear reductor, and test shaft. The test shaft shall reCEi\éﬁ:ceptabIe (8.2). Mount the bearing on a hand spindle (Fig. 4),
the test bearing against a shoulder having a diameter smallggstening the inner race by means of the washer and screw. Fill
than the inner race shoulder of the bearing. Use a spacgfe grease cup (Fig. 5) at least three-fourths full of the test
washer of the same diameter and at least 1.6 Bmir{.) thick,  grease, using a clean steel spatula. Minimize the inclusion of
along with a test bearing lock nut, to clamp the inner ring of thegjy.
test bearing to the 1 r/min shaft. 8.4 Force the bearing down into the grease and rotate the

~6.1.3 Housing (Cagej)-Bearing housing, load disk, load spindle-bearing assembly slowly, first in one direction and then
ring, clamp rod, and associated parts made in accordance WitRe other, to ensure that grease is worked into all parts of the
Fig. 3. Adjust the housing mass to 4543 g.

6.1.4 Torque-Measuring EquipmentA calibrated dyna-

mometer scal7ehaving a range of approximately O to 10 kg, O 8 Any suitable cord of sufficient length is acceptable. Braided metallic cable,

to 100 N, or 0 to 25 Ib, with a large face diameter (approxi-such as Minneapolis-Honeywell Drive Cable No. 77050-1, fitted with a ring or loop
on each end, is recommended. A15-kg (35-Ib) test string saturated with silicone oil
also has been found satisfactory.
°The ball bearing has been standardized by Subcommittee D02.G and is
¢ Low Temperature Torque Apparatus available from Koehler Instrument Com-available from ASTM Headquarters for a nominal cost by specifying ADJD3336.

pany, 1595 Sycamore Ave., Bohemia, NY 11716. Copies of correspondence and test data regarding the selection of the test bearing
7 Dynamometer Scale, QDS-25, available from R. Chatillon & Sons Inc., 83-28can be obtained from the Information Center at ASTM Headquarters by requesting
Kew Gardens Rd., Kew Gardens, NY 11415. Research Report RR:D02-1272.


https://standards.iteh.ai/catalog/standards/sist/948d7636-6fbb-4a4d-83b5-ba698d61750e/astm-d1478-911997

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.

iy D 1478

Non-Metallic Separator

$ Shaft

i~—_ood Disk

/4 Hp Motor

1725 RPM (Full Load) ! Test Bearing
Housing
or '

Gear Reduct

1740/1 Ratio \— Low Temperature Box

FIG. 2 Drive (Top View)

No 2 hm sn’o v 2 Notes on 80 -
od fra m{/gb.»-s R vuu-ss piai-8.T5mn T 17/84126367)010.- 8 75 man oo 17/64 (26567) Dis. " 6. 7B mm
e 032 IwF u E o 5% on BC i\ {8 Meias e sps annc

N "
hE.lnH Drill - |55M Dllp 2 Holae
Iﬂ L2 3 "I 3
. e Mo 5010707~ 316" Dew, ; // .
ooy ™ T \X ‘.':2 8 4 ‘ \ '
{
8 i . |
S / |
) y

uz?:ouu)vup Q
w N
“rro 6

o Heles

|
|
-t

L s. m 129.997
- - % L N
51 iz9.670

BEARING HOUSING~ PART No. | LOAD DISK = PART 2A LOAD RING- PART No. 2B

(ALTERNATE PART FOR LOAD DISK, FART No. 24)

—_— i [ Qu— [ L
o1 P | ‘ | ‘ '
|
2 3/8”
! i ol<m.ucc—"1 [ ! ‘ | !
: esrsene Do 43758 o ‘ Vo 378" 8¢ i
I —— = e = 74—{ ! ’ 1112 cm BC | : r .1E cm BC !
—— e 774.{ s.ue” ; [ 5.8 _
! 33em f 12.000 cm - = 13.000 tm -
| $85257  A708e .. cont / Bare
TEsis  Aroze” [ Sepcealric
nu:\n ' $a00" “”‘ mm AT 480 mm —— | AT e me
. i v, l Typical * ‘ | 1
+ ] EE \ zm ELTzA TZAT
- - ] i J | 1 I f
, NOTE -Dis waight of 434 £ 3 groma -
: - obtained by surface grinding NOTE- Nole lamater In bored
- Mole dlamater 1n
! \.,,7.:?:;*4‘ l thickness of disn 1o obrain rieq waight of
BowE ] 43423 yroms.
et el faces must b peraier J

|0|1535) 4.913mm Dio
2 Holes on BC

—1/4"-20 UNC~2b or ME.3 X I mm R.M TNd-Doth snds—.

18" o
EAmm /
174" 64mm Dia ¥ 50°12.7cm / 2] Remova ot snary corners 8 paiish.
; i :
777777 - CLERANCES
ffffffffffffff 1
' Fractians x vse"
10" [L1va” ,I Oecimais:
5 em Ts2em Hole No. £imm
i Places £0)° 21 cm Timm
ROD-PART No. 4 2Paces 100" 1002cm £ ORSmm
3PMacen $0.00° 10002 cm 20.025 mm
4Moces 200005  20.0012cm 20.012 mm
| 2 a8 - 8.0emBC- PART o |No Reg] naMe MATERIAL
' ! Bearing Hausing SAE_No €140 Mot Ral, Chrome Plotad 0.00087
——-2 8" - 3¢ — 24 i Lood Disn SAE No 414D Mol Roil, Chrome Piated 0.0005"
28 v Load Ring Hard Brass
3 ' Clamp Cop SAE No 4140 Hot Rotl, Ghroms Pioted 0.0005"
. D Rod
CLAMP CAP - PART N 03 { Austeninc Staisiesy Steei, Type 316
5 2 Tcap Scraw tnot ahown) Stesl, Chreme Piated
0938"-2382mm  Thick ':S"’ JLoNr-za o
€ T3ET Huz Wuf (not shaws) Stesl, Chroms Platad
| V4" 2O UNC or
[ME3 g1
a ! noyNg nuo NACH sc-:' =D ael, Chrome Plated
-84  WZ.2 x0.95 |

FIG. 3 Cage Parts

bearing. When the bearing bottoms in the cup, slide therease off flush with the sides of the bearing, filling any visible
cylindrical cup ring off the plate and remove the spindle-voids, and then remove the spindle.

bearing assembly from the cup. (The assembly may be pushed
9 y - ( y y P Note 6—Caution: Take care not to rotate the bearing at any time after

Or8?glleRdert‘rk]]cr)(\J/légtrr]];ht)ee(a:_lﬁiFr)].‘c)] from the spindle. Turn the bearir]étriking the grease flush and prior to the measurement of starting torque.

end-for-end, and refasten it on the spindle. 8.8 Insert the packed bearing into the test housing and fasten
8.6 Repack excess grease into the assembled grease cilfe clamp cap over the bearing.

Again, force the bearing down into the grease, while rotating 8.9 With the low-temperature box precooled to the test

the spindle-bearing assembly slowly, first in one direction andemperature, open the box and slide the test bearing and

then the other, until the bearing bottoms. housing over the end of the test shaft. Fasten it with the washer
8.7 Slide the cup ring off of the plate, and remove theand nut tightly enough to prevent slippage.

spindle-bearing assembly from the cup ring. Scrape the excess8.10 Attach the cord under the head of the screw on the


https://standards.iteh.ai/catalog/standards/sist/948d7636-6fbb-4a4d-83b5-ba698d61750e/astm-d1478-911997

