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Study on Effect of Low-SAPS Low-Viscosity Diesel Engine
Oil on Reduction of Total Friction Loss

Mitsuhiro Soejima Masashi Nagafuji

Abstract: Diesel engine oils have been refined to be DL-1 class oils or DH-2 class oils
lower in sulfated ash, phosphorous and sulfur named as Low-SAPS oils to protect the
diesel particulate filter and the deNOx catalyst. The effect of lowering oil viscosity from
SAE10W30 to SAE5W30 on the reduction of frictional power loss in a fired and braked
engine was examined by measuring the total friction torque directly by the simplified
run-out method. The following study results were made obvious. (1) The total friction
losses of the SAESW-30 oils lowered in viscosity are smaller than those of the
SAE10W-30 oils. (2) The effect of DH-2 class oil on reducing the friction loss is larger
than that of DH-1 class oil.
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Table 1 Property of test engine oils
SAE SAE SAE SAE

Test Qil SW- 30 | 5W- 30 | 10W- 30 10W- 30

pH4 | DH2 | DH2 | D

Density at 15deg {g/cm®) 086 | 085 | 086 | 088
Kinematic Viscosity 40deg | 59.59 | 56.26 | 69.63 | 66.76
(mm%s)  |100deg] 10.25 | 1041 [ 10.89 | 1045

Viscosity Index 161 | 177 | 147 | 144

HTHS Viscostty (mPas) [150deg] 321 | 3.10 | 336 [ 3.30
Total Acid Number (mgKOH/g) | 2.45 | 260 | 260 | 274

Total Base Number HCI 9.7 5.70 5.70 13.0
(mgKOH/g) HCIO,| 130 | 750 | 7.50 -
B - 83 83 -

Ca 4600 | 2200 2200 5200
Mg 10 - - 10

Metal Content (ppm) Zn 1200 | 1300 1300 1210
P 1000 | 1000 | 1000 | 1130

Mo 49 120 120 -
S - 4300 | 4300 -
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Fig.2 Changes of P, with n, , load and T,,
for SAESW-30(DH-1) oil
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Fig.5 Comparison of P, for every two test oils
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Fig.6 Cylinder liner temperature
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