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(a) FEEIRMHLE : Mr. Blayne McKenzie(Lubrizol), EfZEE (HAL—7U V' —/Li)
B H : [Hydraulic efficiency approach]

Lubrizol’s total hydraulic solution enables greater profitability for end users by reducing fuel consumption in
mobile equipment and electricity use in stationary systems. A mobile field trial, utilizing an off-highway wheel
loader generated diesel fuel savings of 1.4 to 2.7%. In a stationary hydraulic injection molding field trial, the
Lucant-containing lubricant delivered an 8.5% reduction in electricity consumption. Lubrizol’s Total Hydraulic
System Efficiency Rig enables research in a controlled lab environment and without the many constraints and
variables inherent in field testing. Originally conceived to mimic a real-world skid-steer, this rig incorporates the
many components of a hydraulic system. An off-the-shelf commercial piston pump feeds a hydraulic circuit,
complete with hydraulic pipes, hoses, and valves, ultimately powering a hydraulic piston motor. Efficiency testing
is carried out over a broad range of conditions to capture the diverse duty cycles of a skid steer. In this testing, the
combination of Lucant and Lubrizol® 5703 delivers efficiency gains over both a mono-grade (3.8% improvement)
and a conventional multi-grade (1.6% improvement). Lucant delivers these efficiency benefits by reducing losses
from secondary flows generated as the fluid travels around the various bends, twists, and turns...and, in the case of
real-world hydraulic equipment...through valves, filters, and other non-linear hardware flow paths. It does this by
forming flexible chains of small diameter with respect to their overall contour length. Conventional viscosity
modifiers have long side chains and comparatively short backbones that prevent tight coiling and reduce flexibility,
resulting in reduced extensibility and no detectable viscoelastic component. The viscoelastic chains of Lucant
store, and thus extract, energy from the coherent vortices, leading to their decay, and ultimately greater hydraulic
system efficiency.
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