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Study of Aging and Durability on Plasma Polymerized
Tire Cords
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ABSTRACT

Steel tire cords were subjected to plasma polymerization coating of acetylene in order to
enhance the adhesion to rubber compounds. Plasma polymerization coating was varied to plasma
polymerization coating of acetylene, argon plasma etching+plasma polymerization, or argon
plasma etching+plasma polymerization with Ar carrier gas. Adhesion was evaluated via TCAT
samples and compared to those with brass coated tire cord. For durability study, plasma
polymer coated tire cords were aged in lab atmosphere for 1, 3, 5, 10 or 15 days, while TCAT
specimens prepared with plasma polymer coated tire cords were aged in distilled water, 1094
NaCl solution or 100T oven for 1, 2, 3 or 4 weeks. After testing, failure surfaces were analyzed
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with SEM/EDX. Ameng the treatments, the highest adhesion was obtained by Ar etching+t
acetylene plasma polymerization coating with Ar earrier gas, providing almost same pull-out force
as the brass coated tire cords. Upon the aging of the tire cords in the lab atmosphere, brass
coated tire cords provided better adhesion than plasma polymer coated tire cords, while the
TCAT samples with plasma polymer coated tire cords exhibited similar or slightly superior

durability to those with brass coated tire cords.
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Figure 1. Adhesion properties of acetylene plasma
polymer coated tire cords.
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Figure 2. Adhesion properties of RT aged plasma
polymer coated tire cords.
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Figure 3. Durability of acetylene plasma polymer
coated and brass plated tire cords aged
in distilled water and 10 wt% NaCl
solution .
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Figure 4. SEM micrograph of acetylene plasma
polymer coated tire cord aged in 10 wt.%
Na(l solution.
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Figure 5. SEM micrograph of brass plated tire
cord aged in 10% NaCl solution.
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Figure 6. Durability of acetylene plasma polymer
coated tire cords aged in 100 T oven.

Figure 7. SEM micrograph of acetylene plasma
polymer coated tire cord aged in 100°C
oven,
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Figure 8. SEM micrograph of brass plated tire
cord aged in 100 oven.
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