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Design Alterations of a Leak Machine Structure for the Improved
Leak Quality of Coolant Heater
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ABSTRACT

Electric Vehicle industry requires high technologies to stabilize apparatuses for the Coolant heater manufacturing.
Vibrations of Leak Machine are one of the most critical factors for causing delivered of the defective product or poor
inspection, which are the main reasons of the defects. In this study, the structure of the Leak Machine was analyzed

through the experiment and the computer simulation to investigate the main reasons of the vibrations, and further to
alter the design for the improved stability. And that design alterations were applied to the machine to identify the
effects of those alterations. The result of the study shows that design alterations of the Leak Machine can effectively
suppress about 97.8% of the vibrations, and further can improving the Inspection precision of the Coolant heater.
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Fig. 1. The structure of a coolant heater leak test machine.
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Table 1. Spec. of the test equipments

Spec equipment Model Company
FFT. analyzer Net dB PRO-WA AREVA
Accelerometer 8634b5 Kistler
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Table 2. Natural frequencies of the original structure from
the experiment
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Table 3. Comparison of the natural frequencies from
experiment and computer simulation

Falyals Excitation (.Iompu.t er Error

Number simulation
Natural 1st 19.08 18.01 5.9%
frequencies 2nd 21.13 20.14 4.9%
(Hz) 3d | 3127 30.27 3.3%

Mode | Natural frequencies(Hz) Mode descriptions
Ist 19.08 Bending along X direction
2nd 21.13 Bending along Y direction
3rd 31.27 Torsion Z axis

2.3 Computer simulation
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Fig. 8. Mode shapes of the machine(computer simulation).
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Table 4. Natural frequency of the original model and

alteration #1
Mode I\.IaFural frequency[H.z] Comparison
Original Alteration #1 [%]
Ist 18.01 18.22 12 7
2nd 20.14 20.45 157
3rd 30.27 30.77 1.7 7
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Fig. 10. Design alteration #2.

alteration #3
Mode I\.Ia.tural ﬁequency[H.z] Comparison
Original Alteration #3 [%]
Ist 18.01 21.28 18.1 1
2nd 20.14 2233 109 1
3rd 30.27 34.30 133 1
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Table 7. Natural frequency of the original model and final

AT 2§ 23} Table 59} 2ol MAAFHIE 27
stgon 149 24 AEATE FAYo] Ee]
of glo] Z7k A7 AAE AW [Tble]

model
Mode OEI;?;?I frequencyl[:I;InZg1 CorrE]oJ/iiison
Ist 18.01 24.74 374 1
2nd 20.14 27.60 37.0 1
3rd 30.27 40.59 341 1

Table 5. Natural frequency of the original model and

alteration #2 A& G0l A A2 2 2719 FHatE H|
ks | L=Re] 7} 7+o] 97.8% ZFASH= AL dolskeith
Mode Natural frequency[Hz] Comparison A Table 8} o] 97.8% ot 2SSl
Original Alteration #2 [%]
Ist 18.51 20.35 130 T Table 8. Magnitude of vibrations of the original model and
2nd 22.02 21.60 72 7 final model
3rd 27.26 34.38 136 1T Magnitude of vibrations [um .
Range[Hz] g [um] Com]oa/arlson
Original Final (7]
A — 3= Ty Z
33 MA HAR) - 515 mY 2T 20 1.830 0.041 978}
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Fig. 11. Design alteration #3.
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