[bookmark: _GoBack]Vibration test report of commercial vehicle REESSEVSTF-06-18e

1. Purpose：
According to the vehicle, we have an Altoona Road test and collect vibration data of battery pack. We can compress these data to make vibration PSD spectrum  and record the maximum and RMS.


2. Test object：
	Sample car
	Vehicle type
	Eight meters middle bus

	
	Manufacturer
	BYD

	Load
	Curb Weight（kg）
	9000

	
	Gross Vehicle Weight Rating （kg）
	13000

	
	Testing weight（kg）
	9000

	Tyre
	Brand
	Michelin

	
	type
	255/70 R22.5

	
	Type pressure（kpa）
	870

	Suspension form
	Front suspension
	Dependent  air spring 2

	
	Rear suspension
	Dependent  air spring 4

	Sample car
	Vehicle type
	Bus of ten meters

	
	Manufacturer
	BYD

	Load
	Curb Weight（kg）
	11900

	
	Gross Vehicle Weight Rating （kg）
	16700

	Tyre
	Brand
	Michelin

	
	type
	275/70 R22.5

	
	Type pressure（kpa）
	900

	Suspension form
	Front suspension
	Dependent  air spring 2

	
	Rear suspension
	Dependent  air spring 4



3. Test Method：
3.1 Layout of Test position
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Picture1  Installation position of sensor of left front bottom battery pack
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Picture2  Installation position of sensor of right front bottom battery pack
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Picture 3  Installation position of sensor of left rear bottom battery pack

Picture 4  Installation position of sensor of left rear bottom battery pack side
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Picture 5  Installation position of sensor of top battery pack
Picture 6  Installation position of sensor of left front wheel center 
            
[image: ]
Picture 7  Installation position of sensor of right front wheel center
Picture 8  Installation position of sensor of left rear wheel center
               
[image: ]
Picture 9  Installation position of sensor of right rear wheel center
Picture 10 Installation position of GPS
3.2 Simulate Altoona road test
	Altoona loop road is 500m every cycle，and the vehicle need run 3000m。


	
	Road
	Picture
	Speed

	The  American way   
	7# road（deep pit road）
	[image: C:\Documents and Settings\lkq1841292\桌面\1.jpg]
	8km/h

	
	6# road（Oblique washboard road）
	[image: C:\Documents and Settings\lkq1841292\桌面\2.jpg]
	32km/h

	
	5# road（the pit road）
	[image: C:\Documents and Settings\lkq1841292\桌面\3.jpg]
	32km/h

	
	4# road
	[image: C:\Documents and Settings\lkq1841292\桌面\4.jpg]
	8km/h

	
	3# road
	[image: 1]
	13km/h

	
	2# road
	[image: C:\Documents and Settings\lkq1841292\桌面\6.jpg]
	16km/h

	
	1# road
	[image: C:\Documents and Settings\lkq1841292\桌面\7.jpg]
	32km/h



3.3 Data processing Method
   Count and process the vibration data of wheel center and battery pack along the x,y and z directions, and compress the data as follows to make PSD spectrum.(We mainly analyse the frequency  between 5~200 Hz, and the frequency step is 1Hz)
	8m Middle bus   PSD Compress time of no load battery rear and wheel center 

	Position
	direction

	
	X
	Y
	Z

	Battery pack
	48h
	48h
	48h

	Wheel center
	96h
	96h
	96h

	10m bus    PSD Compress time of no load battery rear and wheel center

	Position
	direction

	
	X
	Y
	Z

	Battery pack
	48h
	48h
	48h

	Wheel center
	96h
	96h
	96h


4. Test result
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X direction PSD of minibus wheel center with empty load
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Y direction PSD of minibus wheel center with empty load
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Z direction PSD of minibus wheel center with empty load
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X direction PSD of minibus battery pack with empty load
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Y direction PSD of minibus battery pack with empty load
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Z direction PSD of minibus battery pack with empty load
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X direction PSD of city bus wheel center with empty load
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Y direction PSD of city bus wheel center with empty load
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Z direction PSD of city bus wheel center with empty load
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X direction PSD of minibus battery pack with empty load
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Y direction PSD of minibus battery pack with empty load
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Z direction PSD of minibus battery pack with empty load

Table 1  8m middle bus acceleration  RMS of battery packs along the x,y and z directions
	Chan Title
	Spectral RMS/g

	Center of left front battery pack along the x direction
	0.130962

	Center of left front battery pack along the y direction
	0.140723109

	Center of left front battery pack along the z direction
	0.479539454

	Center of right front battery pack along the x direction
	0.198446259

	Center of right front battery pack along the y direction
	0.129461631

	Center of right front battery pack along the z direction
	0.46933341

	Center of left rear battery pack along the x direction
	0.205667138

	Center of left rear battery pack along the y direction
	0.138838425

	Center of left rear battery pack along the z direction
	0.561548591

	Side of left rear battery pack along the x direction
	0.204565659

	Side of left rear battery pack along the y direction
	0.137123376

	Side of left rear battery pack along the z direction
	0.293395728

	Top battery pack along the x direction
	0.168818831

	Top battery pack along the y direction
	0.189383715

	Top battery pack along the z direction
	0.241307035



Table2  8m middle bus acceleration  RMS of wheel center along the x,y and z directions
	ChanTitle
	SpectralRMS/g

	Left front wheel center along the x direction
	1.72328

	Left front wheel center along the y direction
	0.511135

	Left front wheel center along the z direction
	0.796934

	Right front wheel center along the x direction
	0.693647

	Right front wheel center along the y direction
	0.527295

	Right front wheel center along the z direction
	1.914568

	Left rear wheel center along the x direction
	0.363059

	Left rear wheel center along the y direction
	0.531364

	Left rear wheel center along the z direction
	1.261297

	Right rear wheel center along the x direction
	0.320831

	Right rear wheel center along the x direction
	0.523343

	Right rear wheel center along the x direction
	1.578534



Table3  10m bus acceleration  RMS of battery packs along the x,y and z directions
	ChanTitle
	SpectralRMS/g

	1#battery pack along the x direction 
	0.266879

	1#battery pack along the y direction 
	0.218623

	1#battery pack along the z direction 
	0.314797

	2#battery pack along the x direction 
	0.210057

	2#battery pack along the y direction 
	0.221055

	2#battery pack along the z direction 
	0.344832

	3#battery pack along the x direction 
	0.189591

	3#battery pack along the y direction 
	0.345902

	3#battery pack along the z direction 
	0.406505

	4#battery pack along the x direction 
	0.209441

	4#battery pack along the y direction 
	0.478779

	4#battery pack along the z direction 
	0.279668

	5#battery pack along the x direction 
	0.252731

	5#battery pack along the y direction 
	0.477743

	5#battery pack along the z direction 
	0.396736



Table 4  10m middle bus acceleration  RMS of wheel center along the x,y and z directions
	ChanTitle
	SpectralRMS/g

	Left front wheel center along the x direction
	0.787085

	Left front wheel center along the y direction
	0.415885

	Left front wheel center along the z direction
	2.05233

	Right front wheel center along the x direction
	0.768552

	Right front wheel center along the y direction
	0.40906

	Right front wheel center along the z direction
	2.043423

	Left rear wheel center along the x direction
	0.375227

	Left rear wheel center along the y direction
	0.723935

	Left rear wheel center along the z direction
	1.796111

	Right rear wheel center along the x direction
	0.241528

	Right rear wheel center along the x direction
	0.733436

	Right rear wheel center along the x direction
	1.790445
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