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Noise Reduction of Urban Rail Transit Damp-
ing Ring Wheel
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Abstract Objective: In the context of urban rail transit de-
velopment popularization and prevailing attention on train and
environment vibration noise, in order to improve passengers”
riding experience and comfort, it is necessary to conduct re-
search on wheels noise reduction. Method: Based on wheel-
rail noise generation mechanism analysis, from the perspective
of wheel design, the selection of low-noise wheel type is pro-
posed. Through the analysis of damping ratio of damping ring
wheels noise reduction and the research on noise reduction
wheel materials and heat treatment processes, key technologies
for the development of low-noise wheel can be mastered. Re-
sult & Conclusion: Research results show that based on ER9
material,, the alloy composition of Cr and Al elements is opti-

mized to meet the high plasticity and toughness requirements of

noise reduction wheel, ensuring that ER9 material noise reduc-
tion wheels have good machining performance for the machi-
ning accuracy of damping grooves. At the same time, a matc-
hing new heat treatment process is developed to ensure the
strength and hardness level of the wheel, thereby meeting the
wheel service life requirement. The measurement of noise re-
duction performance of damping ring noise-reduction wheel
shows that in the free state of wheels, the noise reduction a-
mount increases from single ring to double ring, but the impact
of damping ring diameter on wheel vibration and sound radia-
tion is not significant; under radial excitation, the noise reduc-
tion effect of double ring fully pre-tensioned damping wheel in-
creases by 5.7 dB (A) compared to single ring fully pre-ten-
sioned damping wheel; while under axial excitation, the noise
reduction effect increases by 7.1 dB (A).

Key words urban rail transit; wheel; damping ring;
noise reduction
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Fig.1 Relationship between railway noise and train

running speed
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Tab.1 Test results of wheel modal damping ratio in free state

PRifE A5 FHJE 4256 FHLJE 4561 FRIfE g FHJE 4% FHJE 42561
RHLJE 14 i RHLJ2 4 i
2R/ Hz FHJE $iz/Hz FHJE L /% || Wi/ Hz FHJE Lt 43R/ Hz FHJE Lt H /%
472 0.347 464 0.670 93.29 3 564 0.076 3540 0.481 530. 82
680 0.348 676 0.315 -9.69 4176 0.085 4176 0.281 229.30
1 064 0.296 1040 0.418 41.37 4324 0.075 4276 0.191 153.16
1216 0.140 1 200 0.439 213.21 4 400 0.042 4316 0. 180 332.53
2 056 0.132 2 064 0.246 87.07 4 552 0. 085 4 536 0.175 106. 49
2 160 0. 066 2148 0.379 471.57 4936 0.111 5196 0.193 74.96
2428 0.084 2392 0.268 218.50 5 340 0.047 5332 0.090 90.78
2 464 0.074 2 440 0. 486 558.98 5436 0. 031 5448 0.133 332.88
2792 0.106 2796 0.178 67.92 5 468 0.059 5 580 0. 400 575.11
2 900 0.108 2920 0.745 591.49 5584 0.112 6 188 0.228 102.74
3129 0.076 3204 0.145 90. 16 6 336 0.025 6372 0.174 589.11
3500 0. 046 3404 0.328 613.77

2 R TR AR AR U IR S T Ao
TR AMBHE 45275 6 500 Hz Ji [F N A B A5 FHLJE H
IZEIR RIS 25 7 AR N AR ZS BELJE Lo i
AR E 23 . i3 2 al UL, BH R 2R nl 35 4 i

R AR S N R RS B L, 18 R BE
JER 5, J KR BH JE b BS & AR X E 4 ) gk
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Tab.2 Test results of wheel modal damping ratio under wheel-rail contact condition equiped with axles

TRl BILE 44 BB 44 11 TRl BELE 44 BB 44 i

ELR BLIE R i

Wig/Hz  BUBH BiR/Hz BUBK mabse | WURHz o BB SR/Hz BB H4H/%
444 1.535 452 1.690 10. 10 2 896 0.079 2 908 0.477 504.22
740 3.165 688 3.556 12.35 3216 0.061 3 240 0.322 428.49
960 1.002 976 1.060 5.82 3 500 0.083 3 540 0.451 444.67
1 064 0.567 1 036 0.768 35.45 4176 0.067 4 164 0.238 257.14
1212 0.334 1 200 0.530 58.80 4 324 0.037 4 336 0.356 865.61
1264 0.705 1288 0. 869 23.20 4612 0.066 4 960 0.206 212.91
1 892 0.108 1 872 0.902 733.26 5 336 0.066 5196 0.229 246.97
2 160 0.070 2 108 0.546 684.21 5 436 0.052 5472 0.228 340.51
2 472 0.093 2 400 0.338 262.47 5 596 0.049 5 604 0.422 765.57
2792 0.084 2752 0.435 418.06 6 336 0.058 6 188 0.200 243.54
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Fig.4 Effect of Cr element on pearlite lamellar spacing
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Fig.6 Radiated sound power level of damped wheels in free suspension state
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