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Hard-working oils

The importance of high-performance universal tractor transmission

oils is greater than ever for the farm tractors of today and tomorrow

’ Farm tractor whiversal ractor

transmession cis (UTTCH, as
their narms sugoests, are designed
ta lubncate maora than ust the
transmission in farming equipment.
In fact, a UTTO is nomaly also
requirad 1o lubricale the fractor axle,
including the differantial, wet brakes
and final drives, as well as sendng
a5 a high-performance water-
tolerant hydeaulic fuid.

The initial design, specification
and lesting of ihe addilive chemisiry
ingide a UTTO & highty complcated,
Tre highest-performing drivalineg
systems ane able to combing flud
and hardweare design early in the
development process. UTTO design
is critical because of the specific
raquirerments aach amsa of the
tracior's driveling brings. Poor
cuality lubricants can ba prone to
ooidation and make the raclor
vulnerable to wear, brake chatter,
corrosion and the affacts of cold
temperatures. However, high quality
lubricants with advanced addithve
packages are available that work 1o
prenvant these ailmeants, protecting
equipment, improving performance
and extending tractor e

The global damand far agrcuttural
output continues to grow due ko
gronwih in populatian, mcome per
capita and consumplion, This
demand drivas the requiremant for
greater imensity and produdtivity in
agriculure. and when combined
with high government subsidies it
creates sirong economic drivers
far incraasing machanization and
eqLipment eviokition,

Engine emissions kegislation,
such as Final Tier 4/Stage IV,
requires mcreased exhaust
cleaniness and higher kevals of
efficiency than ever before,

Farm tracior driveline hardware
is adapting to keep pace with all
of these demands, which Include
a genaral increasa in output with
greater power densites and
operating lemperatures within the
drivelna, Transmission designs
are evobing bo enable greater
efficiency through increased
gearing, S0 the enging can opesrats
al its most afficient output speed.
Peonvarshift transmissions ara still
dominant although CVTs ane now
ako widely used in tractors. Thay
are ofien used in higher-powered

units or the mone pramium and
of tractor rangeés and work vary
differently from their on-hig hway
chain-and-belt counterparts. These
IFENSMISSIONS USE PEIoN pumps
with modified slippers to drive banks
of planetary gear sets, As with other
areas of the driveline they requine
mare athanced high-perfarmance
UTTC technalogy.

Anciher trand i the reguiramean
for enhanced clulch performance
in transmigsions and wet brakes,
and the increasing use of new or a
broader range of friction materials.
Thasa include tha more tradticnal
sinker materials as well as modem
carbon:-based composites.
However, both are only effective

when combined with an approprale
UTTC that has the right frction
medifier chemistry, The increasing
diversity of materials that ane used
in tractors across tha industry
incieding tier suppliers means
lubricant chemistry needs (o b
nane universal than ever befone,

The nesd for an Industry upgrade
in hardware and fluid technology
Is demonstrated in the resulis of a
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recent Lk markal survey that was
commissonad by an independant
third party on behall of Lubrizol. This
ahudy lboked at common causes

of hardware llune that cocurmed in
farmn fractors and found that 23%
of farmers and 32% of mainienance
senvice providers expenienced
failuras in the wal braking system,
while 36% of farmers and 50% of
mainlenance service providers
experienced failnes in tractor
frareamissions. Reasons for failures
in the wet brakes inchuded friction-
disc wear and sysiem ovenoad,
wihils in the transmission friction-
disc wear 2long with factors such
as broken gear beeth, wear and ail
pump falure were noled

High-perfarmance UTTO containing
the right additve packages will be
able to effectively protect chutches,
gears and pumps by providing
balanced friction, resistance against
coddatian, anli-wear protaction,
water tolerance and an enhanced
performance in exirems tempearaiure
and harsh concitiors.

The lack of appropriate friction
performance causes a screeching
nioise o ‘chatter’ inwet brakes -
lowmar-cuality fluids do not inbaract
with friction materials as effecthvely
a3 UTTOs that have chemical
addilive packages thal ane spacially
designed o ensung optimal frection
parformance. High-performancea
fluids improve braking capacity
and prevent noisa for greatar
operator safety and comiort,

High-performance fluids akso
have to provide protection against
EXCessive wWear on gears, bearings
and tha soft, yallow metaks n
hydraulic pumps. Without the rght
additive packaga, a lubrcant’s lbad
carrying, anti-wear and extrame
pressune charactenistics fal and
resull in Sevena idging, visile
wear and Scorfing on gear pars.

In CWTs, the UTTO'S viscosity
after shear is also particulary
impartant 1o System afficiency
sinca any fuid that thins markedly
can pass through the pump slipper
plate and piston seal, creating a loss
in hyarailic efficiency and increasad
tempéaratures, Fluids which shear to
lostvar tham thear inlended viscosily
also have the effect of ncreasing
WA in INE PLME COMpOonents,
Specifications for CVTs often
require a higher shear stability 1o
be demonstrated in tests such as
the CEC procedure L-45-99.

A lubvicant's viscosity index (W}
Is a function of how It changes with
temparature. High-periormance
viscosity modifers included in the
UTTO fermulations enable the Vi
1o be adjusted to reduce ihe impact
that temperatura has on viscosity.
This maintains the efficiency of the
drivetrain film thickness, reducing
wear in he ran smission and s,

One way for the fanm tractor
and-user or Maintenance service
provider to confirm that the UTTO
has good shaar stabiity for the
CVT & to check that the product
claims match those required by
the mainianance schedule.
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Oxidkation causes formation of
sludge deposits and thickening of
fluids, which reduces parformancs
and shorens the life of any ractor.
Oidation prolaction provided by
the additives included in high-
performance fractor Fydraulic Tuids
also keeps pans cleanss, Eliminating
shudge makes for batter overall
performance, gear protection and
reduced brake noise, Mot only that
= clean fiuids dont have fo ba
replaced as often.

Water is harmiul to a tractar's
seals, valves and yellow metal
components in pumps, High-
quality tractor fuids can reduce
the harmiful effects of water
comamination that otherwisa lead
o corrasion and erogion, which
often leads to reduced tractor
performance and potentially
hydraulic pump fallure,

Waber can mix with lower quality
UTTO fluids to form coroshe
mirturas which arade the yellow
metal on hydraulic pumps, causing
deap scratches on the pump's
brass piston shoes. High-
performing tractor fluids have
additives that effectively emulsity
water contamination, enabling the
fluid 1o protect parts from comosion
and erosion in the presence of
watar, This oplimizes fractor
performance and reliability.

High-performance flulds are
crucial to cold temparatune
operation as well, Without good
additives and viscosty modifers,
some flulds take longer to provide

an adequate lubricant fim o protect
aganst malal-to-metal wear. Losses
in equipment productivity can dso
rasult from the nsed to axcassrely
idle the engines 10 allow the UTTO
ta warm up to a suitable opanting
temperatune, Supenor fulds ane
formulated to be able to perforrm

in lemperaturas below freezing and
ensure instant lubscaton of moving
parts for the ractor's ransmission,
stesring, braking and hydraulic
pump funclions.

Fasm tractor OEMs and tier
supplers are increasingly looking
for UTTOs that will enatsle rew
hardware designs that can reduce
aparating temperatluras, provide
greater fuel economy, iImprove
clutch durability and raduce chatter
wilth ngw friction materials while
also being compatible with older
materials in existing aguiprment,
and improving wear protection
and durability of gears, bearings
and pumps,

Mow it B mone importan than
ever for designers of farm tracior
drivelines to recognize the UTTO
as adynamic component and o
make considerations early In the
development process. @
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