The urgent metrological needs
in dynamic measurement of
China High-speed Railway

June 1, 2016
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Investigation background

Iron & Steel Automobile Manufacturing Fiber & clothing ship
1. {National science and technology plan (2006—2020) »
Prioritized subject: High speed rail transportation system and equipments

2. {National revitalization plan for 10 major industries )

{Equipment manufacturing industry) —— High speed railway
national wide and track transportation in major cities.

Petro Light industry Logistics Metallurgy Information




Investigation background
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Investigation background

NIM, China has technical cooperation with China railway companies
and research institutes for along time.
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Investigation background

In 2011, NIM sent an investigation team to conduct on-site visit.

€ National science and technology plan

¢ NIM’s CMCs




General information

“*Investigation time
= July, 2011

“*Investigation team
= NIM, China
- Hunan Metrology and Test Instltute

__________



General information

Institute Experts Expertise
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NIM 9 Mass, force,
acoustics,
ultrasound,
vibration,
volume,
electricity,
traffic speed
meaurement,
etc.




General information

CSR

PEIRZE

€ Presentations and heated
technical discussions




General information

“*Typical manufacturer

e Electrical train locomotive

® (Core manufacturer company of formal China South Railway
® Area 2.25 squared kilometers, capital 13+ billion, staff 8000

® Products: various train locomotives




General information

“*Typical manufacturer
 Electrical train locomotive




General information

<*Typical institute

 CSR research institute
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CSR Zhuzhou Electric Locom ch Institute Co., Ltd




Metrological needs

>

Dynamic force measurement and traceability

Shock resistant material evaluation

Noise measurement on operational high speed train

Velocity measurement and traceability of high speed train
Vibration parameter measurement of magnetic suspension train
Depression of locomotive electrical and magnetic disturbance

Train wheel adhensive coefficient calibration

Measurement of working volume of locomotive compressor



Metrological needs

“» Shock resistant material evaluation
= Material and structure is vital for train safety

= Shock resistance test of windshield glass is crucial

= Specifications : speed rangel00km/h ~ 1000km/h , speed deviation 1%




Metrological needs

< Velocity measurement and traceability of high speed train
= Requirement :
« Common train 100~160km/h ;
 Inter city train 160~200km/h ;
» High speed train 200~400km/h ;
« Extra high speed train 400km/h.

= Operation speed is crucial parameter for train control system.

= Rotational speed sensor, Radar sensor applied.



Metrological needs

“* Noise measurement on operational high speed train

= Wheel-rail noise is the main source caused by vibration, shock and
rotation.

= Noise features in time domain and frequency domain.
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Metrological needs

1 Solved ‘ Noise measurement on operational high speed train

2gNot yet L 2 Velocity measurement and traceability of high speed train

‘ Depression of locomotive electrical and magnetic disturbance

2

Measurement of working volume of locomotive compressor

3 Will be Dynamic force measurement and traceability

Shock resistant material evaluation

Depression of locomotive electrical and magnetic disturbance

*® & ¢ o

Train wheel adhensive coefficient calibration

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll



Research projects
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Research projects
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Research project 1
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Research project 1
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Research project 1

m Accurate measurement of operation speed

m Dual Radar

m Calibration system for dual Radar

m Specifications
m Speed measurement range (20-500) km/h
m Expanded uncertainty 0.3km/h (k=2)
m Function frequency (8-50) GHz



Research project 2

1.Alrborn dlsturbance
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Research project 2

2. Wheel-rail disturbance
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Research project 2
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Research project 2

m  Vibration measurement for high speed train

m Research on measurement method and devices for high
speed train features

m  On-site measuring for large test devices

m Specifications

m Frequency range 1 Hz~10 kHz with expanded uncertainty of 2.0%
(k=2)
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