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Performance of Transmission Gear with Minimum Quantity Lubrication

Method
Daijiro KONISHI

From an environmental point of view, a MQL (Minimum Quantity Lubrication) method should be adopted to gear

transmission systems. This study aims to find a reliable MQL method and a design method for gears operated under

high-speed driving conditions. The conclusions are as follows. First, the application of centrifugal lubrication method is

able to pull out the full cooling performance of the lubricant. Second, the operation of gears with 30% specific sliding

shows less heat generation than that of gears with 50% specific sliding. Third, combining the centrifugal lubrication

method and the gears with 30% specific sliding is effective for reducing an environmental load of gear transmission

systems.
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Table 1 Specifications of lubricant

Density(at 288 K)  g/m® 0.8667
Flash point K 413
Kinematic viscosity(at 313 K) mm?/s 8.526
Kinematic viscosity(at 373 K) mm?s 2323
Viscosity index, VI 78
Pour Point K 248
Sulfur content  mass % 0.035
Thermal conductivity ~ W/(m * K) 0.131°

BERE X 2, Fig.2 \ZABR il s O IR X 2 22
AT ek, HWEH L EEHELE A X—2 T4 X
U—fﬁ%%bt.ﬁ%@ﬁ’ Faz L i 23 R RE
X o HE TP OWTE I ICE U DB ]
mn@ﬁ@ﬁ@ﬁA%*ﬁ®m_g@%&%h%
LD O LR E OB LIS R A — BN
HIZEO Tl A MEAIT 572D DEE 4 mm OHAH
A%W?L’$ﬁ»m7k.@$$%ﬁ§wi®
B, — AL O ORI A B 3 mm AR FEHE ]
ﬁiki@w%*%%ﬁﬂﬁ®u$bﬁtum
TR ONEEOHHE)> 5 5 mm ONLES, B3R ZHE
MITFE 2 HR S 5 mm O IRNEBICZIVEIHERREL 0.1

55

2013

T qu 1]
—= E:ﬂ:=

\

Fig4

Torquesensor 2

Power circulating gear testing machine

Table 2 Specifications of tested gear pair

ltems Gear pair I Gear pair I

Pinion Gear Pinion Gear

Maximum  specific

sliding on approach -43.73 +3043 -96.68 +49.16

contact %

Maximum  specific

sliding on recess +31.85 -46.73 +50.25 -100.99

contact %

Normal module 4

Helix angle deg. 19

Number of teeth 21 24 [ 21

Tip diameter mm 86.5 98.6 | 87.5 99.5

Face width mm 30
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Fig.9 Changes of temperature drop rate in each cooling performance experiment
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Table 3 Surface roughness on tooth flank of test gears

Gear pair I Gear pair IT
Pinion Gear Pinion Gear

0.162 0.194 0.162 0.209

Items

Arithmetic  average
roughness R, um

Before test Root -
001 MEAI SGUATE | 0237 0270 | 0241 0281
roughness R, um
Arilimetic_aerage | o 168 0203 | 0017 0.148
Afier test BINESS _afi

Root mean square

0235 0255 0.165 0210
roughness R, um
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