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Low Noise Gear Units Developed by Loading Test Rig in the Anechoic Chamber
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Abstract

Since the noise of the gear unit of the railway vehicle is usually measured by a field test in run-
ning situation, it is difficult to separate the noise of a gear unit itself. On the other hand, a bench
tester of gear units generally has no loading system. The testing rig at Osaka Steel Works is devel-
oped in order to analyze the noise spectrum from gear unit itself under loading condition. It is
installed in an anechoic chamber to eliminate the background noise. So we have developed a low
noise type gear unit which is changed the tooth profile by using this testing rig.

1. #

ULAE, BOEHI OEHEILIZ MV, RS, BREMLD = —
AWEE 2 T 5o BREPEEE OFRMECIREN R % 5Hfi 3
LY, GERIE, BMSEHMIR, FERROEERM o 723
HUEATRER AT ) AN T3 <, BRED R E OB % il
DOEEEDSHEEL TREHHZ 4T ) S L o720 — T,
ERDONY FHEBETIE, AMEZPTLIENTE LD
720 T, AR ZPITTRETEEIRED 55T 558
2T T & B B E A AR 2 BT L 72,

AREE T T, BEE 2 AT L 72, e SRCH) 72
BEErid, e D) LOWMIZL 230 THL I LA HAL
72728, IR DU X 2 BEE ORI Ml A, K
ReHIFHZENTE e AT, FLOEHZRAL
FARBE B BREN A 2DV S 5o

2. afRHABREORRE"

21 HBREOBME

RIS QMR O Ttz B IR
WOYVBE EZR$ o Fr s a b o Bl B 56 1 i3
5728, Feim L 500 km/h 124 T Ol T B T 5 o

[

T/, EEMIZAEMTELMEEZMNML, REEE
FEATHRHZ B 2 EBEO AR ST T TOZMAFEZ 7§ 2
CENTE D, THITLY, BETOBMTHEIEIZLLES
AERIZATL T, AR OBRE T, AT, AT L —
FI, BLU, TR EDH5W 5 EHEM T TOE
FEVE, IRE), BEE AR O NS R, REEE , BAIS,
Al 2 2 AT REE T2 o720

NS, DEROBFELTEER TIERFAMAE L 20 o 7 BREh %
®1 BETSEAFOGABREOET L

Specification of the test rig installed in an anechoic chamber

Dimension W849 mxL8&839mxH7.10m

Floor space 71.23 m?

Pinion shaft Max 10000 rpm

Rotating speed Axl Max 3000 rpm
xle
(eq. 500 km/h)

Mot it

ol o.r capacity 400 KW
(continuous)
D it

yna.mo capacity 400 KW
(continuous)

Under 40dB (A)

Noise level

at not operating condition
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Test rig installed in an anechoic chamber
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Gear case

Bearing
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Structure of the gear unit
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Main causes of noises of a gear unit

1 Meshing of gear and pinion

2 Rotating of bearings

3 Rotating of gear coupling

4 Wind noise from gear coupling
5 Resonance

6 Others
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Specification of testing gear unit
Module 6
. Pressure angle 26
Gear unit -
Helix angle 20
Gear ratio 2.7
Coupling type Gear coupling
x4 HEBREMG
Testing condition
Test rig Loading test rig in the anechoic chamber
Rotati d
© 2,1 1.ng spee 0 to 6 000 rpm (at fix acceleration)
at pinion

Loading t No loading condition
oading torque
gford Loading condition ( 1 100 Nm at dynamo )

Measuring point . .
. I m over the testing gear unit
of noise

Measuring point
ep On the surface of upper cover of case

of vibration
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Difference of sound pressure level in loading and unloading
condition (conventional product)
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Difference of acceleration in loading and unloading
condition (conventional product)
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Frequency analysis of sound pressure level (conventional
product)
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Frequency analysis of vibratory acceleration (conventional
product)
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Comparing the sound pressure level of over all with
meshing element (conventional product)
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Comparing the acceleration of over all with meshing element

(conventional product)
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Frequency analysis of sound pressure level (new type
tooth modification
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Soundpressure level [dB(C)]
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Comparing the sound pressure level of over all with meshing
element (new type tooth modification)
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Comparing the acceleration of over all with meshing
element (new type tooth modification)
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Comparing the acceleration of over all with meshing element

(new type tooth modification)
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