1516 FCD900 Z 3 FH U 7= &k FH il B (& oD P h Mo OV 3 1K 1 7R

IE [B] Offefr R (SRERN) 1E (B ik 8 BaERen E %] %% % (AAESD

WEF Fulll (AAESD =& #®3 (GFHHE) AJI 8k (454 )

Prediction of Low-vibration and Low-noise of Railway Gear Unit using FCD900

Minoru SASAKURA, Kiyoshi SATO, (Railway Technical Research Institute) Satoru GOTO, Kazunori SHIMAMURA,
(ESI Japan,Ltd) Toshiyuki MIYOSHL( OME IRON CASTING CO.,LTD) Setsuo OGAWA ( KIKUCHI GEAR CO.,LTD)

In these years, drive-system noise generating from motor vehicles on meter-gauged railways is decreased by employing fully
enclosed type traction motors. However, the sound level of a gear noise is still remained high relatively. Our purpose is to
develop a low noise gear systems by changing gear materials.In this paper, We carry out the running test and analysis of low
noise gear made by ductile cast iron(FCD900), using mechanical dynamic behavior analysis,FEM analysis and BEM analysis
to predict the vibration and sound power reductions of the gear systems.Consequently, we found that the gear which added to
the materials has the lowest sound level by the improvement effect of the gear contact surface,compared to conventional one.
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Table 1 Comparison of material properties
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Fig.1 Model of pinion and gear (FCD900 Running test)
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Fig.2 Sound level of spur gear (FCD900)
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Fig.3 Comparison results of roughness (FCD900,steel)
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Table. 2 Specification of analysis model

Running speed 300 km/h
Diameter of wheel 860 mm
Number of tooth (gear) 72
Number of tooth(pinion) 24
Gear ratio 3
Rotational speed (gear) 1824 rpm
Rotational speed (pinion) |5471 rpm
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Fig.6 Excite force (Pinion bearing FCD900)
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Fig.8 Excite force (Pinion bearing steel)
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Fig.10 FEM-mode of gear case
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Fig.11 Sound power prediction of gear case
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Fig.12 Sound pressure prediction of gear case (6.25m)
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