CASE STUDY

The design of new
engine lubrication and
traction materials
Lubrizol used advanced analytics inside Materials Studio
to design novel lubriation materials and to identify
key features and descriptors of performance
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The model was then used to predict the traction
coefficient for the three molecules from the test set. The
predicted and experimental values for these molecules
were in very close agreement and are shown below.
Molecule A

Molecule B

Molecule C

Predicted

0.100

0.050

0.077

Actual

0.100

0.050

0.076

To learn more about Materials Studio by Accelrys, go to
accelrys.com/materials-studio

Figure 1: The predicted against experimental traction coefficient values
for the training set.

area of a molecule. Once a good model is developed, this
is used to predict the activity for a new set of molecules.
Previously published results1 gave the values of the traction
coefficient for twenty one molecules. These results were used
by Lubrizol so they didn’t have to run any tests before starting
this work. These were partitioned into a training set, used to
develop the model, and a test set of molecules. The test set is
used to validate the model by answering the question, ‘Will this
model be predictive for molecules outside of the training set?’
Figure 2: Molecule C, one of the three disparate molecules in the test set.

Lubrizol used Accelrys’ Genetic Function Approximation2
(GFA) method to build predictive regression models.
The GFA method is an evolutionary algorithm which
uses natural selection techniques to pick the best
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