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An Experimental Study on the Noise Reduction Method of HEV-relay Module

Mg’ AAE ==

Jae Yong Seo' and Won Jin Kim?=

1 A SR e 7 B8R (Department of Mechanical Engineering, Keimyung Univ.)
2. AHUER JIAREABE D (Department of mechanical & Automotive Engineering, Keimyung Univ.)
[ Corresponding author: wikim@kmu.ac.kr, Tel: 053-580-5870

Manuscript received: 2010.5.3 / Revised: 2010.7.21 / Accepted: 2010.8.10

In this paper, the noise of HEV(hybrid electric vehicle)-relay module during the turn-on and turn-
off switching is experimentally analyzed and an effective method is proposed fo reduce the impact
noise. First, enclosure methods of 100A relay part with urethane and silicon are tested to find out
a better material to isolate the noise. This result shows that the urethane is a better for the noise
isofation of refay, so the relays enciosed by urethane are instalied in the relay module. Second,
the noise of HEV-relay module is analyzed experimentally to identify the noise generation
mechanism. From this result, it is found that the vibration transmitfed to battery pack through bolt
generates the structural borne noise with the frequency band of 200~2000 Hz, which is more
serious when the switch is tured off. Finally, the direction of switching and the joint structure are
modified in order to isolate the vibration transmitted to battery back. Both methods are very
effective to reduce the swilching noise.
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(b) Switching-off
Fig. 1 Impact mechanism of the 100 A relay

Fig. 2 Photograph of the silicon enclosure
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Table 1 Comparison of noise levels for enclosure

Fig. 3 Photograph of the urethane enclosure

Fig. 4 Photograph of casing of the 100 A relay

materials
switching-on switching-off
enclosure | oyerall | reduction | overall | reduction
material level Level Level Level
[dBA] | [dB] | [dBA] | [dB]
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Fig. 5 Noise levels of the 100A relay for enclosure
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Fig. 6 Noise levels of the 100 A relay and the HEV-relay
module
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Table 2 Comparison of noise levels for isolation methods

switching-on switching-off
isolation | overall | reduction | overall | reduction
method level level level level
[dBA] [dB] [dBA] [dB}
original 63.3 - 69.2 -
modified
relay 61.1 22 66.8 24
module
1o 58.8 45 62.8 6.4
bolting

(a) Isolating the vibration

(b) Eliminating the cavity resonance
Fig. 7 Photograph of the modified relay module
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Fig. 8 Photograph of the relay module without bolting
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Fig. 9 Noise levels of the HEV-relay module for isolation

methods
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Fig. 12 Noise levels of the HEV-relay module for the
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