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A Study on the Wear Performances of Dibutyl
3,5-di-t-Butyl 4-Hydroxy Benzyl Phosphonate under
Sliding and Rolling Contacts

U.S. Choi, H.G. Han and O.K. Kwon
Div. of Mechano-Electronics, KIST

Abstract—Wear performances for dibutyl 3,5-di-t-butyl 4-hydroxy benzyl phosphonate (DBP) were
invesitigated using the four ball test machine under sliding and also rolling contact conditions,
and compared with ZDDP. DBP showed excellent antiwear performace compared with ZDDP under
severe sliding contact. Also, DBP achieved a longer fatigue life than ZDDP under rolling contact
conditions. The surface of the worn balls was observed using an optical microscope, and the wear
derbis generated was measured using the Particle Quantifier (PQ).
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Fig. 1. Effect of DBP conc. on wear performance.
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Fig. 4. Effect of sliding velocity on wear performance.
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Fig. 5. Effect of sliding velocity on wear performance.
A : Base oil, x . 0.5wt% ZDDP, @ : 0.75 wt% DBP
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Poto. 1. Micrograph of worn surface of EN31 steel
ball (X 150)- non additive.

Poto. 2. Micrograph of worn surface of EN31 steel
ball (x150)-0.5wt%h ZDDP.
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Poto. 3. Micrograph of worn surface of EN31 steel
ball (X150)-0.75 wt% DBP.

Table 1. Wear debris results in sliding contact

Lubricants PQ Index
SAE 10 355
SAE 10+ZDDP 0.5 wt% 31
SAE 10+DBP 0.75 wt% 18
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Table 2. The results of rolling fatigue life

. Time to failure Mean life
Lubricants

(min) (min)

SAE 10 47, 61, 50, 51, 49
35, 45, 72, 30

SAE 10+05wt% ZDDP 60, 58, 53, 66, 58
41, 72

SAE 10+10wt% ZDDP 58, 47, 70, 62, 65
81, 68, 61, 72

SAE 10+2.0wt% ZDDP 82, 64, 87, 78, 83
96, 102, 72

SAE 10+25wt% ZDDP 65, 78, 59, 72, 72
81, 76

SAE 10+0.5 wt% DBP 75, 89, 62, 71, 73
79, 59

SAE 10+0.75wt% DBP 104, 65, 86, 74, 88
89, 110, 94, 80

SAE 10+10wt% DBP 110, 132, 77, 142, 116
98, 103, 125, 138
93, 108, 122, 71, 97

87, 98

SAE 10+1.5wt% DBP

Table 3. Wear debris results in rolling contact

Lubricants PQ Index
SAE 10 91
SAE 10+ZDDP 2.0 wt% 91
SAE 10+DBP 1.0 wt% 22
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