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A study on the characteristics of vibration
in fuel pump system

SRR I I PP R IR

Joseph Kwon, Chanmook Kim, Taewon Kang, Jongsung Sa, Taesik Kang

Key Words : fuel pump(@EHI), fuel tank(FE ), order analysis (RF841), vibration(¥ %

ABSTRACT

The comfort and quietness of vehicle has been improved greatly due to the development of
technology in automobile industry. It is driven by reduction on the level of vibration and noise in
powertrain system. However, the hidden problems in automobile parts become noticeable since the
vehicle has been better in overall performance. One of them is related to the fuel pump system.
Therefore, this study is focused on investigating the characteristics of fuel pump and fuel tank first,
and then comparing the data before and after installation of fuel pump system in a testing vehicle.
Additionally, the measured data will be analyzed to identify the problems and find a solution to
improve the level of noise and vibration in fuel pump system.
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Fig.1 Schematic of fuel pump
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Fig.2 Fuel pump vibration signal
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Fig.3 Fuel pump waterfall data
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Tablel Test result of fuel pump

% 12} a5 (dB) 2l 52 335 (d@B) 243} S35 (dB)

#1 108.75 (60.91) 5775.00 (72.872) 2615.00 (64.700)
#2 100.00 (56.14) 5306.25 (77.795) 2408.12 (58.150)
#3 106.88 (54.05) 5663.75 (69.050) 2564.38 (72.152)
#4 106.25 (49.93) 5630.62 (71.082) 2549.38 (71.368)
#5 110.62 (52.04) 5852.50 (70.529) 2650.62 (71.938)
#6 105.00 (62.32) 5577.50 (70.516) 2525.62 (74.847)
#7 100.62 (61.74) 5346.88 (73.109) 2420.62 (67.160)
#8 109.38 (58.29) 5790.62 (68.700) 2617.50 (65.460)
#9 100.62 (61.34) 5331.25 (79.290) 2413.75 (70.091)
#10 113.12 (53.57) 6001.88 (68.400) 2781.12 (67.800)

12} 3= (dB) BFF (dB)

#1 124.38(55.34) 6584.38(47.35)

#2 116.25(52.17) 6251.25(58.03)

#3 124.38(56.98) 6581.88(39.67)

#4 121.88(47.48) 6485.62(49.42)

#5 129.38(52.96) 6861.88(54.23)

#6 126.25(69.02) 6686.25(41.72)

#7 128.75(37.39) 6862.50(37.65)

#8 131.25(51.61) 6956.25(45.18)

#9 130.62(56.80) 6918.75(47.49)

#10 131.25(57.18) 6957.50(41.72)
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Table 3 Vibration frequency analysis of fuel tank wol o R)als AL BHolatgit) o] A ol gL
AR i ) o] s Al MASE &g oA TERASESI
o [ o Lo Lo L™ el A 6 A A ol

"~ 60 92.5 118.8 145 275 216.2 231.2 2315 ‘9_1]1’ %—5_] 1/2?]—9]/ 1 ]’9— :I %O] ﬁg%i‘g} :301

G B S Ao Bdehs Zlos FHHr

415 60 78.79 81.26 87.5 9.5 100 123
300 12 1425 148.8 157.5 162.5 180 208.8 221.2
215 230 251.2 265 276.2 205
60 78.75 91.25 97.5 105 108.8 115 1238
a0 140 1475 151.2 156.2 170 180 200 210
222.5 231.2 2315 2475 263.8 262.5 275 283.8
125 60 76.25 81.25 93.75 97.56 103.8 106.2
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Fig.7 Fuel pump noise in fuel tank
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Fig.8 Waterfall plot of Fuel Pump vibration
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Fig.9 Schematic diagram for the measurement

of Fuel pump system noise & vibration
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Tableb Fuel pump test result in the vehicle

12} #3445 (dB) BPF (dB)

#1 138.75(28.62) 7368.12(16.32)

#2 138.75(27.29) 7345.62(17.44)

#3 138.75(27.29) 7345.62(17.44)

#4 139.38(35.62) 7398.75(16.77)

#5 140.62(30.62) 7435.00(17.70)

#6 141.25(35.99) 7503.12(14.33)

#7 141.88(34.54) 7546.25(16.96)

#8 140.62(28.65) 7445.62(14.65)

#9 140.00(35.95) 7415.62(20.31)

#10 138.75(86.51) 7381.25(14.67)
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