Motivation & Background Four-Ball Wear Test - Overview

“] - ﬁ e Four-Ball Wear Test is used to evaluate

the wear performance of a lubricant
o A steel ball is rotated against three

* Piston rings — provide sealing between the combustion
chamber and crankcase to minimize oil and fuel transfer Jubricated _stationary balls under a

e Boundary Lubrication at BDC and TDC (high load, low : specified  load, speed,  operating
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speed, high COF) - asperity contact, higher wear, ’ —_ temperature, and time (pure sliding)
. s (ASTM D-4172)

reduced sealing ability g o Wear preventive ability of the oil is
S SIPRRsOl evaluated by measuring the wear scars

generated on the stationary test balls
= Smaller the wear scar, better the
L lubricant is at preventing wear Falex Variable Drive 4-Ball Wear
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* Excessive wear of piston ring-cylinder liner contact
leads to increased oil consumption and blowby of
combustion gases into the crankcase

— Potential risk of explosion in Hydrogen IC Engines s * Modification — Ball cup was modified to Aester e
(H,ICE) due to dissolved Hydrogen in oil. i ot introduce various gases into the lubricated S T w
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e Objective — To investigate the wear preventive o
performance of engine lubricants under boundary
lubrication in different environments (H, in particular)
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Four-Ball Wear Test — Results Four-Ball Wear Test — Results
Wear Scar — Optical Profilometry (125 °C) Variation of Wear Scar Diameter and Specific Wear Coefficient with Temperature
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olume representation
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00 0z o4 o o8 0o a2 00 02 o o5 o5 o 1 o s o P s T o * Results indicate that the wear scar diameter and specific wear rate for the three different environments do not follow a uniform
_ L trend with respect to temperature
Air *  From 50 to 100 °C, wear scar in Hydrogen environment is the largest, while that in Nitrogen environment is the smallest, with Air

exhibiting intermediate behavior
& Unwrapped X Profiles of Wear Scars generated on stationary balls at 125 °C & + At 125°C the wear scar in Hydrogen environment is smaller than that in Nitrogen
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