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Influence evaluation of Gear Oil on Energy Loss for Gear Unit of Trains

Sadayuki Kikawa", Ken Takahashi, (Railway Technical Research Institute)

We evaluated the influence of the gear oil level on energy loss for gear unit of trains. More amount of gear oil causes more

temperature increase and rotating torque under continuous run on 3322min’! rotation speed of pinion. Although rotation torque is

almost the same between upper, medium, and lower oil levels under lower rotation speed. Thus, energy loss caused by overmuch

oil levels may have occurred under high rotation speed.
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Fig. 1. Schematic view of gear unit for electric trains

(Normal rotation).
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Table 1.  Test conditions.
Upper:3.6
Oil level, L Medium:3.2
Lower:2.8
Viscosity of gear oil, mm?/s 112 586 ((14 00(:8)
Viscosity index of gear oil 99
Environment temperature, °C 20
End play of pinion bearing, mm 0.12
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(b) Reverse rotation
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Dependence of temperature rise on oil level

Axial end of pinion shaft

Axial end of pinion shaft



S1-2-1

55 29 BIGERANES > AR A (J-RAIL2022)

ZINURT EE A O DR RE I, A R A OO R S IR B A
Ligelt, & OBEEEHOK FIZHEVME T LT\ 5, RE E5-
THERZNEERE LS RDOMEMICH D, £z, WETIRE
HEPHOWBE LA oL i LT, WEdHE & mEER
DIRE EROENKRENZ ERRBDHND,

TR V3 /) ol B o o & P L TR T R LT
D, BEHE I R T LB TAEL TV D, E L
FATMEARE VT LRSS RLBMICH 505, HE LR
TOMRE LA &R TIR, MEFRORE LA & ozED8, /)

Torque, Nm

AR & L L C, fFICEEROBAICBVWTRELS
STW5H,

(3-2) [EE& kLY MBS 3322min! CilifgEfs L
72 0~7300s DXRICIIT 5 FLr (K5 B8) 1%, DB
THM L 720 b EREHRC /25 SR T L, () IRTIEHRT
1% 900~1800 b, (b) 127 iE Tl 300~600 F» TIE T D i
BOVPBERCNC IR D, T, 2R EE L CIEEL D HiEO b
NI IWIREN, MEICLD M OECERT S &, E
i, WilR e HLIENZVIEE MY BT A H D,

15 ——— Oil level: Upper
= Qil level: Medium
10 = Qil level: Lower
5
0 " 1 " 1 " 1 " 1
0 1800 3600 5400 7200
Time, s
(b) ¥R

(b) Reverse rotation

5 /B EEEh R ERE BT 3322min”! CHELFEEER L7 & & ORI L DR B v o2k

15 -
—— Qil level: Upper
= = Qil level: Medium
'Z-; 10 —— Qil level: Lower
2
<2
—
s
5
0 " 1 " 1 " 1 " 1
0 1800 3600 5400 7200
Time, s
(a) 1E#E
(a) Normal rotation
Fig. 5.
4000
‘E 3000 |- —
k=)
3
& 2000 |- -
=
.2
5]
é 1000 = -
0 1 150_
b
\__—’_/ g
= - 100 &
.‘\.\*"/// §
=
= - 50 2
<
g
L
=
PN P I IR S I RPN P [P
—— QOil level: Upper -
10 - = Oil level: Medium =
E s [ — Oil level: Lower ]
g ]
g 6 N
ﬁ -
4 -]
2 -
Py SR TR SR U B LA | B
5400 6300 7200 8100 9000 9900 10800 11700
Time, s
(a) FHz

(a) Normal rotation

(Calculated from gear oil temperature)
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Rotation speed, min

Dependence of rotation torque on oil level under 3322min™ rotation speed of pinion.
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Fig. 6.

Dependence of rotation torque on oil level under changing rotation speed of pinion.
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