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Fluid for Passenger Car Type Automatic Transmissions

RATIONALE
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2.2.4 Other Publications
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3. DEFINITIONS

3.1

Petroleum refinery engineering (Fourth edition). McGraw-Hill.

AUTOMATIC TRANSMISSION FLUID (ATF)

Automatic transmissi
of a base oil and an &

4. BASIC PERFOR

ATFs are complex bg
of functions: power

lubricant, and lubrica
normal use and seve
a. Miscibility with fly
fluids.

b. Resistance to ox
c. Operation from v
d. Component lubri
e. Anti-foam perforry
f.  Protection agains
g. Compatibility with
h. OEM shift-feel ch

Stability of band

bn fluid is a lubricating oil specifically designed for use in fully automatic transm
dditive package, which is added to enhance the properties of the base oil.

MANCE REQUIREMENTS

cause they are intended to provide good transmission performance and durabili
ransfer medium, hydraulic control fluid, heat-transfer medium; lubricant for g
nt for frictional surfaces. In order to ensure satisfactory perfermance in all intend
e operating conditions, the fluid must satisfactorily meet'the following requirems

ids used for initial original equipment manufacturer (OEM) factory fill and with

dation, including the formation of sludge andfor varnish.
bry low temperatures to very high temperatures.
ation.
hance.
t corrosion or rusting:
elastomeric materials.
aracteristiCs.

hnd plate clutch friction characteristics over time and duty cycle at various temps

ssions. ATF consists

ly and serve a variety
liding surfaces, gear
ed applications under
nts:

other OEM qualified

bratures.

Anti-wear protect
5.

5.1 Physical and C

UTT.

PROPERTIES OF AUTOMATIC TRANSMISSION FLUIDS

hemical Properties

The physical and chemical properties of an ATF are important transmission design criteria. The transmission design
engineer must have data on these properties to solve the many momentum and heat-transfer calculations required to design
today's complex automatic transmissions. In general, air solubility, thermal expansion, and specific heat increase with
increasing temperature; whereas surface tension, specific gravity, viscosity, bulk modulus, density, thermal conductivity,
and electrical conductivity decrease with increasing temperature.
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5.1.1 Typical Value

a. Brookfield viscosity, cP
-20 °C
-40 °C

b. Kinematic viscosity, cSt
40 °C

100 °C

600 to 1200

8000 to 20000

33

7.0

c. Thermal conductjvity, W/m-K

40 °C

100 °C

0.158

0.149

d. Coefficient of thefmal expansion, mL/mL C

6 x 10

e. Specific gravity (felative density)

40 °C
100 °C
f. Specific heat, J/kg-K
40°C
100 °C
g. Density, g/cm?®
40°C

100 °C

0.8534

0.8116

2018

2244

0,853

0.816

h. Bulk modulus (tapgent isothermal), MPa

37.8°C @ 6.9 MPa
37.8 °C @ 55.16 MPa
37.8 °C @ 137.9 MPa
93.3°C @ 6.9 MPa
93.3°C @ 55.16 MPa

93.3°C @ 137.9 MPa

1372

2034

2930

1110

1613

2530
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i. Electric resistivity, onms/cm

Viscosity is the meas

The viscosity must b¢ low enough at all operating temperatures to ensure adequatefluid flow and m

but high enough at h
fluid leakage.

Viscosities chosen v4
fresh fluid. Both kiner

viscosity divided by the density of the fluid equals the kinematic viscosity.

Fluid kinematic visco,
the fluid is used. Typ

Detailed discussion g
5.3 Chemical Cont

An ATF consists of 8

40°C 8.05-10°
100 °C 1.44-10°
j- Surface tension, dynes/cm
93 °C 28.9
135°C 255
k. Flash point, COC, °C 190
I.  Fire point, °C 210
5.2 Viscosity

ure of a fluid’s resistance to flow and is one of the most important\physical pro
gh temperatures to provide adequate fluid-film strength and:prevent excessive

ry with the individual manufacturer, but are generally within the range of 6.5 to
natic (centistokes) and absolute (centipoises) viscosities are determined on thes

sity shall not fall below what is required for\proper operation of the automatic t
cal minimum viscosities during transmission operation range from 5 to 5.5 cSt a

f fundamental principles and measuring equipment is available in current literaty

1

nt

-

b to 90% base oil and 10 to 15% of a performance additive package containing

necessary to impart

any combination) depending on the type-of service, the needs of the transmission manufacturer,

e desired characteristics. The base oil may be naphthenic, paraffinic, hydro-tre

perties of a lubricant.
inimize viscous drag,
internal transmission

8.5 ¢St at 100 °C for
e fluids. The absolute

ansmission for which
100 °C.

re.

chemical compounds
pated, or synthetic (or
and the oil company

marketing plans for the ATF. The chemical compounds that form the additive package contain, in g¢neral: dispersants to

control sludge and vgrnish; corrosion*inhibitors to prevent the corrosion of bushings; thrust washers &

nd any other copper-

based components; gnti-wear additives to prevent wear of gears, bushings, washers, and other rubbing components; friction

modifiers to improve [shift-feelxand friction material durability; anti-oxidants to control fluid degradati
useful life; pour point depressants to lower the fluid pour point; anti-foam additives to reduce fluid
llner compatibility and

viscosity modifiers t

performance; and a red rlyn to irlnnfify the fluid as an ATE.

bn and increase fluid

increase the viscosity index of the fluid; seal swell additives to insure elasto

foaming tendencies;

6. OXIDATION AND THERMAL STABILITY

Oxidation is the chemical reaction of a substance with oxygen and is a major cause of ATF deterioration. The oxidation
process involves the formation of free radicals, acidic compounds, and polar compounds that attack and degrade the ATF
additive package, the ATF base oil, transmission elastomeric compounds, copper alloy components, and other sensitive
transmission parts. Degrading an ATF can change the properties of the ATF significantly. Transmission designers must
take such changes into consideration in the design of transmission components and fluid change interval recommendations.
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