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1. Technical Background

1.1 Acoustic Emission Technology Introduction

Acoustic emission (AE) is the phenomenon of transient elastic waves generated by the rapid release of
energy from local sources in materials, sometimes also known as stress wave emission. The acoustic
emission testing technology is the acoustic detection method by receiving and analyzing the acoustic
emission signals to evaluate the material performances or structural integrity. The deformation and crack
propagation of materials under stress are important mechanisms of structural failure. The source directly
related to deformation and fracture mechanism is called acoustic emission source.

The principle of acoustic emission detection is shown in Figure 1-1. The elastic waves emitted from the
acoustic emission source finally propagate to the surface of the material, causing the surface
displacement that can be detected by the acoustic emission sensor. The sensor converts the mechanical
vibration of the material into an electrical signal, which is then amplified, processed, and recorded. By
analyzing and inferring the recorded acoustic emission signals, the mechanism of the acoustic emission

of the material is understood.

Preamplifier » Signal Acquisition Record and Display System
&

Processing System

A 4

AE Sensor

<« Wave Propogation

Source

Fig. 1-1 Block diagram of acoustic emission testing principle

1.2 Main Purpose of Acoustic Emission Testing

® |ocate the acoustic emission source
® Analyze the properties of the acoustic emission source
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Determine the time and load of the AE occurrence

Assess the severity of the acoustic emission source

1.3 Characteristics of Acoustic Emission Testing

The discovery of each acoustic emission source indicates the application of AE system. The AE

testing method is different from other conventional NDT methods in many aspects:

It is a dynamic detection method. The detected energy comes from the object itself, not from the
detection instrument;

It is sensitive to linear defects and can detect the movement of the defects under external structural
stress;

It can detect and evaluate the state of the defects in the whole structure;

The system can provide real-time or continuous information of the defects changing with the external
variables, such as load,;

The requirement of approaching the detected objects is not high;

It can be used for inspection of pressure vessels in service;

When used in pressure tests of pressure vessels, it can prevent catastrophic failure of the inspected
object caused by unknown discontinuous defects and limit its maximum working pressure;

It is suitable for object detection with complex geometry.

By finding the hidden defects, even in some unreachable parts of the structure, the spread of the

damages can be prevented. That is the main purpose of the AE detection/monitoring.

1.4 Applications of Acoustic Emission Technology

Currently acoustic emission technology has been applied in many fields, including the following

aspects:

® The petrochemical industry
® The power industry

® Material test
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Civil Engineering
The aerospace and aviation industry
Metal Process

The transportation industry

1.5 Key Terms of Acoustic Emission Technology

(1)

Starting point of AE signal: the starting point of an AE signal recognized by the system processor,
is usually when the amplitude begins to exceed the threshold;

End point of AE signal: the end point of the AE signal, which is usually defined as the last time that
the signal amplitude crosses the threshold;

Duration: the time interval between the beginning and the end of the acoustic emission signal;

Rise time: the time interval between the starting point of AE signal and the peak of the AE signal;
Sensor array: a combination of two or more sensors placed on a component to detect and
determine the position of the source in the array;

Attenuation: the decrease of the AE amplitude per unit distance, usually expressed in dB per unit
distance;

Average Signal Level (ASL): the time average logarithmic value of the acoustic emission signal
after rectification. The amplitude of the acoustic emission signal is measured in logarithmic scale, in
unit of dB. At the input of the pre-amplifiers, 0dB = 1pV;

RMS: Root mean square. The effective average value of the signal amplitude, in unit of V;

Channel: a complete acoustic emission channel consists of a sensor, a pre-amplifier or an
impedance matching transformer, a filter, a secondary amplifier, a connection cable and a signal

detector or processor;

(10) Counts: also known as ring-down counts. In the selected detection interval, the number of times the

(11

AE signal crosses the present threshold;

) Event: a local material change giving rise to acoustic emission;

(12) Event count: the number of events that can be detected by the AE instrument.

(13) Couplant: the material filled between the contact surface of the sensor and test structure, which can
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improve the ability of sound energy passing through the interface in the process of acoustic emission
monitoring;

(14) Decibel (dB): logarithmic measurement value of AE signal amplitude referring to 1pV, dB =
20Ig(A/1uV), where A is the amplitude voltage value of the measured AE signal;

(15) Dynamic range: the decibel difference between the overload level and the minimum signal level
(usually determined by one or more factors in the noise level, low-level distortion, interference or
resolution level) in a system or sensor;

(16) Effective sound velocity: the sound velocity calculated on the basis of arrival time and distance
determined by the artificial acoustic emission signal, for the use of source location;

(17) Burst acoustic emission: the qualitative description of the discrete signals related to an
independent acoustic emission event in the material;

(18) Continuous acoustic emission: the qualitative description of the continuous signal level produced
by the rapid occurrence of acoustic emission events;

(19) Energy: elastic energy released by acoustic emission events;

(20) Threshold: the threshold value for monitoring the triggered AE signal;

(21) Monitoring area: part of the structure monitored by AE sensors;

(22) Detection range: the part of the test object evaluated by acoustic emission technology;

(23) Felicity effect: the presence of AE at stress levels below the maximum previously experienced;

(24) Felicity ratio: the ratio of the stress at presence to the maximum stress applied last time;

(25) Floating threshold: a dynamic threshold established by the time average of the amplitude of the
input signal;

(26) Hit: any signal that exceeds the threshold and causes a system channel to collect data;

(27) Kaiser effect: under a fixed sensitivity, there is no detectable AE signal before the stress level is

exceeded.

1.6 Key Terms in RAEM1-6 System

(1) Channel: a channel through which the acoustic emission signal enters the acquisition card through

sensors, amplifiers and data cables for independent processing;
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(2)

Sampling rate: also known as sampling speed, the number of sampling points per second of analog
voltage signal acquired by the ADC module; for example, 10MSPS, means 10M (=10°) points per
second;

Sampling accuracy: the sampling accuracy determines the minimum resolution of the signal within
the input voltage range. For example, in the 20Vpp input range, the 16-bit sampling accuracy means
that the voltage of 20V is divided into 2'® units, i.e. the step is about 0.305 mV. The higher the
accuracy, the higher the resolution of the signal;

TCPI/IP: also known as network communication protocol, a data transmission protocol widely used by
computers;

AST: automatic sensor testing, which refers to the technology that the sensor transmits a mechanical
pulse signal under a voltage excitation and it is received by the adjacent sensors to evaluate the
sensitivity of adjacent sensors;

ADC: analog to digital conversion, i.e. analog voltage signal is converted into digital signal;

Analog filter: filter applied in the analog circuit. The product uses 4th order Butterworth analog filter
before ADC;

Pre-amplifier: amplifies the weak voltage signal output from the sensor and applies impedance
transformation, in order to adapt to the electronic amplification circuit for long-distance signal
transmission, and outputs analog signals;

Coaxial cable: the signal cable that transmits the pre-amplifier output signal to the acquisition host.
The inner layer is a single core wire, and the outer layer is a shielding coating layer. Generally, the

impedance is 75 ohm;

(10) loT: Internet of Things;

(11) Hit extract sample mode: also known as “envelop collection”. It uses the threshold, HDT, HLT and

so on to recognize or define a hit AE signal, including its start and end and length;

(12) Time parameter sample mode: the mode collects each AE hits by the set threshold and the sample

length;

(13) System rating: users set the system rating rules by the parameters intensity (how big the parameter

is) and activity (how many times it appears). If the sampled parameters exceed one rating level, it will

be rate at that level.

(14) EET: enforced end time, in unit of micro-second (us). It ranges from 1 ~ 50000us. When the AE hit is

7
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continuously higher than the threshold value, and the set HDT cannot define the end of the AE signal,
the EET takes effect which means it is the duration of the current hit and other related AE feature

parameters are calculated based on this duration. EET is effective only in Hit Extract sample mode,

not in Time parameter sample mode;

(15) HDT: Hit definition time, also known as the envelop definition time, in unit of micro-second (us). the
setting range is 100 ~ 50000us (positive integer), can be directly input in the text box. It refers to the
waiting time interval of a hit signal in order to correctly determine the end point of that hit signal.
When the set HDT value is greater than the time interval T between two adjacent wave packets that
exceed the threshold, the two wave packets will be classified as one acoustic emission hit signal; if
the set HDT value is less than the time interval T when the two wave packets cross the threshold, the
two wave packets are divided into two acoustic emission hit signals. For the same signal, the greater
the HDT is, the fewer the AE parameters are extracted, while the smaller the HDT is, the more AE

parameters are extracted.

| HOT I

T 1 Threshold
Fv‘ir*u‘vl:"_}mﬁ::ﬂ e e —-J;"‘i - --»f-—::
l

Fig. 1-2 HDT definition diagram
(16) HLT: Hit lock time, in unit of micro-second (us). The setting range is 1 ~ 20,000,000 (positive integer)

in the software, and can be directly input in the text box. In order to avoid receiving the reflected
waves or late waves, HLT is the set time window for closing the measurement circuit. At the end of
the current acoustic emission event after a HDT time, there is a period of time (HLT) that the signal
will be ignored. This window is called hit lock time. The value is affected by the signal attenuation,
structure size, etc. If the setting value is too big, the subsequent AE signal will be missed. As shown
in the figure below, the next AE signal T period has passed the threshold, but the HLT has not

finished, so the signal in T period will not be collected.
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Actual interval T
t
HLT threshold
HDT ﬁ
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Fig. 1-3 HLT definition diagram
(17) U3H: When it says U3H, it may refer to the U3H format for data files, i.e. PRA and AED format.

Sometimes, it may also refer to the SWAE software server (because previously it only connects to

U3H instruments).
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2. Product Introduction

RAEM1-6 Remote Acoustic Emission system adopts ZYNQ approach with 4G/Wi-Fi/Ethernet built-in,

and supports loT operations, such as cloud data storage and cloud data reporting.

ﬂD““_\_‘.L
?
SRR
Cloud Software
Hafs, ARSSER
ESHEFH PC/Servers
Smartphone

WEBHRSSRE RIFBERSSEE BUEREARSS 28
WEB Server/ Application Server/ Database Server

SRS
Qingcheng loT Platform

ARz . ED#HE
Alibaba Cloud/ Amazom AWS 53

CIve= aws

() ()

ETHERNET

()2 i

i
>
s
/ bk O A

/ 7 // 73 AR

[ ()
T35 3 5

Fig. 2-1 RAEM1-6 loT AE system

2.1 RAEM1-6 Introduction

RAEM1-6 remote acoustic emission system consists of three parts:
® RAEM1-6 (AE sensor, signal acquisition, communication)
® Platform (cloud server, LAN, PC, phones)

® (Client end (phones, PC, screens)

10
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RAEM1-6 is an intelligent l1oT acoustic emission system integrating AE signal acquisition control,
analysis, storage with communication. RAEM1-6 host is a rectangular box with aluminum alloy shell with
PCB boards inside and a magnet bottom. Each RAEM1-6 includes 2-6 acoustic emission channel.
RAEM1-6 includes pre-amplifier power supply, signal conditioning, filtering, ADC and digital signal
processing, data output interfaces, data storage and remote communication modules. Acoustic emission
sensors and built-in power supply. Multiple data communication methods (Wi-Fi/ 4G/ Ethernet) can be

selected based on the user’s demands. There is SD storage card built-in to prevent stored data loss when

Signal conditioning, including impedance

the power is lost.

transformation, amplification, filtering

J

Analog to digital conversion and digital signal
processing, including A/D, SoC, FPGA and ARM
sighal processing

g

Communication module:
\ 4G / Wi-Fi / Ethernet /

loT platform, server, monitoring room, PLC,

alarm, mobile phone, computer

Fig. 2-2 RAEM1 Functional modules flow diagram

Output data types are AE parameters, waveform, and parameter ratings. Anyone to all three data
types can be selected to stored and output. Data can be uploaded to the cloud loT platform for display
(e.g., Qingcheng Alibaba Cloud or Qingcheng loT Cloud), or be downloaded to the client computers for
post analysis using Qingcheng professional AE signal analysis software. It can also be sent to Qingcheng
SWAE software directly for real-time analysis.

This user’s manual will introduce the regular version of RAEM1-6 system and its connection,
configuration and usage. It starts with product parts and connection, followed by system communication
and configuration.

11
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2.2 Hardware Introduction

RAEM1-6 system is a six-channel AE system with external sensors connected to the aluminum
cuboid box, 12V DC power supply adapter, equipped with a variety of communication modes, including

Ethernet and Wi-Fi, 4G network communication.

Network Modem, ADSL ,

Ethernet

Ra

nnlul. ..
Ethernet SrveeissavBacra
AE Sensor

RAEM1-6

Fig. 2-3 RAEM1-6 Various connection modes

Figure 2-4 shows the RAEM1-6 hardware package, which consists of a RAEM1-6 aluminum alloy
square box, an integral preamp sensor (and sensor magnetic clamp), a 4G external antenna, a sensor
cable, a 12V power adapter, a network cable, and a cascaded cable.

The RAEM1-6 panel is shown in Figure 2-5:

¢ (State) indicator lights:

B POWER: power indicator (yellow), showing power on and off. It should be steady on after
the power supply is connected.

B RUN: Running indicator (green): indicates the running status of the device. During normal
operation, the running light flashes, about once every second;

B ALARM: Alarm light (red), impact indicator/warning light. Every time there is an impact, the
alarm lights up. (Under development, function to be determined)

€ Sensor interface: connect the external sensors, sensor is commonly preamplifier built-in series;

€ Clock synchronization interfaces: interfaces for cascade connection, the two interfaces don’t

have connection orders;

12
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Antenna interface: connect to the 4G antenna;
Power switch: turning on and off the device;
Electrical socket: connect the 12V/ 5A power adapter.

Network port: connection Ethernet cables;

* & O o o

loT SIM card slot: you can insert the 10T 4G SIM card.

) |

RAEM1-6 Sensor Coaxial Cable

Power adapter 4G antenna Synchronous cascade cable

Fig. 2-4 RAEM1-6 hardware package

Indicatior

Sensor interface

Time Synchronization
Interface

13
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Cooling fan
loT card slot

Antenna interface

Power switch

Power supply

Fig. 2-5 Front and back panels of the RAEM1-6

2.3 Technical Specifications

Multi-channel AE input, can be cascaded to many channels;

Sampling rate max at 2MHz, sampling accuracy 16-bits per channel;

Signal input bandwidth 10K-1000KHz;

The dynamic range is 70dB;

Compatible sensors: integral preamp series of sensors;

Sensor preamp supply voltage and gain: 12V34dB, 28V40dB, 5V26dB;

Signal trigger and time trigger to collect data, flexible system sampling cycle and collection time
settings (cycle days, collection time in one day, start and stop time of collection);

The sampling length, the number of times and the intervals of time trigger can be set;

The system noise ASL is better than 30dB;

Output data types: waveform, parameters, parameter ratings; Optionally set any 1-3 types of data
storage and output;

Digital filter: OKHz to 1000KHz frequency range any value set pass-through, high-pass, low-pass,
band-pass (a combination of analog filter use);

Original waveform or filtered waveform data;

Acoustic emission characteristic parameters, including the arrival time, amplitude, counts, energy,
rise time, rise counts, duration, RMS, ASL, peak frequency, centroid frequency and five partial power
spectrum;

Parameter ratings, based on the national and international AE monitoring standards, can

14
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automatically generate intensity ratings, activity ratings, and intensity activity ratings.
® Clock synchronization: can series cascade connect to a large system; 38 channel synchronous clock
precision of 10 us or less;
® Built-in SD card 64G of memory, may store the above three kinds of data, can be extended to 512G;
® Optional communication methods: 4G, Wi-Fi, Ethernet;

® External power supply, power adaptor outputs 12V DC;
® Operational temperature: LAN: -20°C~60°C; Wi-Fi: 0°C~60°C

® Dimensions: length x width x height: 22cm x 13cm x 8cm

® Weight: 1.6kg

2.4 Quick Start of RAEM1-6

RAEM1-6 can be used as two different systems, one is as an loT remote unattended acoustic
emission monitoring system, and the other can be used as a desktop type acoustic emission
detector. The following describes the connection modes, networking modes, and adaptive software
systems of the two modes. Regardless of the communication mode, the hardware connection procedure
is as follows:

1) Read the RAEM1-6 label on the side of the case to figure out the matching power adaptor, preamp and
sensor specs. For example the RAEM1-6 with the side label below is suitable to connect to the sensors

at around 40kHz resonant frequency and the preamp voltage at 5V. There are six channels, from 1 to 6.

The WiFi Hotspot name is RAEM1-5V-1 and the WiFi Hotspot IP address is 192.168.0.1.

Sensor: 5V/40kHz
Host model: 1-6
Wi-Fi: RAEM1-5V-1
Wi-Fi/IP: 192.168.0.1

Note: The input power supply to the RAEM1-6 should be 12V/5A so check the power adaptor output. The
sensor type is normally the integral sensor with built-in preamplifier. The RAEM1-6 supplies power
voltages to the preamplifier and it can be 5V, 12V or 28V. Therefore check the preamp voltage before

connecting to RAEM1-6 to avoid over voltage burning the preamp in the sensor. The analog filters in

15
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RAEM1-6 also require the sensor frequency range to match. So check the sensor frequency range before

connection. Please pay attention to the case side label.

2) Connect the power adapter to the power port of RAEM1-6. The other end of the power adapter is
connected to the electric supply.

3) Connect the sensor and the sensor connector of RAEM1-6 with a coaxial cable. The sensor is
recommended to be the integral preamp model. If no integral preamp sensor is selected, connect the
sensor to the external preamp, and then connect the preamp to the sensor port of RAEM1-6. Also,
ensure that the power supply voltage of the preamp is consistent with the output voltage of RAEM1-6.
Check the label on the side of the device to confirm the connected sensor frequency and preamp
voltage.

4) Turn on the RAEM1-6 power switch and wait until the POWER light (yellow LED) is steady on and the
RUN light (green LED) flashes.

5) Users can connect to and use the software or the cloud platform according to the test purpose and

the communication method.

Fig. 2-6 RAEM1-6 Hardware connections
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Fig. 2-7 Hardware connection of RAEM1-6 - Rear

2.5 Configuration Tool and Software and Cloud Introduction

After the RAEM1-6 device is started, it automatically starts the signal collection and the
communication connection according to the existing configuration and hardware connection. You can
open the configuration software of RAEM1-6 through the provided communication mode and modify and
update the configurations. Some communication modes support the real-time parameter viewing and
analysis, or the online waveform and parameter viewing and analysis.

The factory settings of RAEM1-6 are recommended and have passed factory tests. You are advised
to use the default settings. If you need to change the configurations, you are advised to save the original
factory configuration file to the computer and then change the configurations.

RAEM1-6 automatically starts collecting data after startup. When there is one or more hits,

RAEM1-6 packs all hits within 5 seconds and generates a compressed packet. If there is no hits, no

packet is generated. The data is stored on a local SD card or is uploaded to the cloud center according to
different communication methods. After the collection is complete, you can view and download the
collected data packets through the cloud or directly visit RAEM1-6.

There are three ways to configure RAEM1s. One way is through the “‘RAEM1_Configuration

Software” tool developed by Qingcheng company for this specific purpose. Another way is through

Qingcheng loT Cloud Platform for remote configuration. The third method is the online debug function

17
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on the Qingcheng Alibaba Cloud Platform.

There are many ways to view and download RAEM1-6 data. Users can view the real-time

parameters and parameter ratings online through Qingcheng Alibaba Cloud (currently not available for

data downloads yet). Or users can use Qingcheng loT Cloud to view real-time parameter and waveform,

configure RAEM1 and download the data from the cloud. Users can also choose to upload the data to the

AWS S3 storage buckets. Another method is to connect RAEM1 directly to Qingcheng SWAE software for

real-time AE signal acquisition, data view analysis and parameters and waveform data storage.

»

»

RAEM1 Configuration Software: is a Windows executable software specified for RAEM1
configuration developed by Qingcheng company. It requires RAEM1-6 to connect to the computer,
via cable connection using Ethernet or wireless connection through Wi-Fi. Using the RAEM1
Configuration Tool software, it can access and modify the RAEM1-6 device information, acquisition
settings, data storage, communication settings, system settings and file view for data downloads.

See Chapter 3.3 for specific instructions and use.

#E RAEM1.exe
#E RAEM1 Configuration - 2.14.2.35
RAEM1 Configuration
4 Device Information r Sample Settings r MNetwork Settings r Storage Settings f System Settings r File View r Project Data

Device ID:

Device Name:

Fig. 2-8 Screenshot of RAEM1 configuration software

Qingcheng loT Cloud Platform: is Qingcheng’s own loT cloud platform specified for Qingcheng’s
loT products. It requires wireless communication modules in RAEM1-6, such as 4G network or Wi-Fi.
After logging into Qingcheng loT Cloud, users can view real-time parameters, waveform and ratings,
and modify RAEM1 configurations remotely, as well as downloading AE data from the cloud servers

which are uploaded by RAEM1 remotely. Please see Section 4.3 for more detail.

» Qingcheng Alibaba Cloud: is the cloud platform setup by Qingcheng based on the Alibaba loT

18
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platform. It also requires wireless modules in RAEM1, such as 4G network or Wi-Fi. After logging into
the Qingcheng Alibaba account, it allows users to view real-time parameters and parameter ratings. It
also supports online debug functions to control and configure RAEM1s. Please see Section 4.4 for
detail usages.

» SWAE: SWAE software is a professional AE software developed by Qingcheng company to support
the use of the Qingcheng AE equipment, including U3H and RAEM series. It allows users to view
real-time AE feature parameters and waveform collected and sent by RAEM1. Please see Section
3.4 for more detail.

» AWS S3:. RAEM1-6 also supports to upload data to AWS S3 bucket. Please see Section 5.3.2 for

more information.

19
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3. RAEM1-6 Desk Type Detector Operation guide

AE Sensor

'

Ethernet

RAEM1-6

Software

Fig. 3-1 Connection diagram of RAEM1-6 desktop detector

The RAEM1-6 sound wave (acoustic emission) can be used as a bench detector. That is, RAEM1-6
does not directly connect to the Internet or the cloud, but only connects locally through the LAN. The LAN
connection can be a network cable limited connection or a wireless LAN local connection through a Wi-Fi
router. The following describes the Ethernet or Wi-Fi connection and networking mode.

When RAEM1-6 is used as a bench detector, RAEM1-6 should be used with Qingcheng SWAE
software. The configuration is done through the “RAEM1 Configuration Software”, and the real-time
display and analysis of the data is done through SWAE. Chapters 3.3 and 3.4 describe the software used

for the desktop detector.
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3.1 Ethernet Connection

3.1.1 Single RAEM1-6 Ethernet connection

AES
ensor Ethernet

RAEM1-6

Software

Fig. 3-2 Connecting a network cable to a RAEM1-6 desktop detector

RAEM1-6 can be directly connected to a PC for configurations and data collection using Ethernet.
For a single RAEM1-6, connect the network port at the back of the RAEM1-6 to the computer network
port using a network cable.

If this is the first time for the computer to connect to the device, you need to set the Ethernet

configuration item for the computer. Refer to Chapter 3.1.3.
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3.1.2 Multiple RAEM1-6 Ethernet connection

Software
Ethernet
. Switch =
. Network cable @
A & s /
A . B R (

/ 7
| Cascade cable s
N

Fig. 3-3 Network connection of a RAEM1-6 desktop monitor

If multiple RAEM1-6 networks need to be connected at the same time, RAEM1-6 networking is
required. Connect each of these RAEM1-6 to the switch with Ethernet cable, and then connect the switch
to the computer with a network cable.

If this is the first time for the computer to connect to the device, you need to set the Ethernet
configuration item for the computer. Refer to Chapter 3.1.3.

Multiple RAEM1-6 networks also require the clock synchronization by connecting multiple RAEM1-6
in series with cascade cables. Each RAEM1-6 has two clock synchronization interfaces. Connect one end

of the cascading cable to any one of the clock synchronization interfaces of RAEM1-6, and connect the
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other end of the cascading cable to one clock synchronization interface of another RAEM1-6 to cascade
the two RAEM1-6. Cascade all required RAEM1-6 in series.

Before delivery, the master/slave mode of the channel is set for the clock time synchronization. Users
do not need to perform such operations. Generally, only one channel of each RAEM1-6 is set as the host,
and the others are slave. If multiple RAEM1-6 are cascaded, only one channel (which can be any
channel) is kept as the host, and all the other channels are changed to the slave. If you do need to

perform this operation by yourself, refer to Section 3.3.3.3 for details.

3.1.3 Computer Ethernet Properties Configuration

If this is the first time for the computer to connect to the device, you need to set the Ethernet
configurations of the computer.

Each channel of the RAEM1-6 has an Ethernet static IP Address, which should look like
192.168.0.xxx, For example, the IP should be 192.168.0.101 goes up to 192.168.0.106. Each static
Ethernet IP address is the unique address to find each channel. So it is not recommended to change the
Ethernet static IP addresses of the RAEM1-6.

To communication the RAEM1-6 with the computer, it is necessary to configure the computer to be at
the same communication segment with RAEM1-6. You can configure Ethernet attributes of the computer
in the following ways:

» Configuration 100M Ethernet full-duplex mode: open the computer control panel > > network
and Internet > > network connections, double-click the Ethernet, the following window pop up. Click
"Configuration" >> "Advanced", find "Speed and Duplex" in "Properties", then select "100 Mbps full
duplex”. Click OK.

» TCP/IPv4 addresses configure to 192.168.0.xx segment: in the "Ethernet properties" window,
double-click the "Internet protocol version 4 (TCP/IPv4)", and then in the pop-up window, click on the "use
the following IP address:". Then enter the IP address "192.168.0. XX". Note that “XX” can be any number
but NEVER can be the same as any channel IP address of RAEM1-6 because it will cause
communication conflicts. So for instance, you can enter “192.168.0.20". The subnet mask is

255.255.255.0”. The default gateway is “192.168.0.1”. Click “OK”.
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U Ethernet Properties X
Networking  Sharing

Connect using:
I? Realtek PCle GbE Family Controller

Conrfigure

This connection uses the following items:

- = Client for Microsoft Networks
’j? File and Printer Sharing for Microsoft Networks

#H Q05 Packet Scheduler

4 Intemet Protocol Version 4 (TCP/1Pv4)

2 Microsoft Network Adapter Multiplexor Protocol

. Microsoft LLDP Protocol Driver

4, Intemet Protocol Version & (TCP/IPvE) W
>

" RENOMRER

Install... Uninstall Properties
Description

Allows your computer to access resources on a Microsoft
network.

oK Cancel

Realtek PCle GbE Family Controller Properties >

General

Advanced Driver Details Everts Power Management

The following properties are available for this network adapter. Click
the property you want ta change on the left, and then select its value
on the right.

Property: Value:
Large Send Cffload v2 {IPwd) ~ 100 Mbps Full Duplex  ~
Large Send Offload w2 {IPvE)

1.0 Gbps Full Duplex
10 Mbps Full Duplex
10 Mbps Half Dy

Maximum Mumber of R55 Queues
Network Address

N5 Offload El Ie:
Power Saving Mode 100 Mbps Full Duplex
jori 100 Mbps Half Duplex
Priority & VLAN Horinisis
Receive Buffers o Negotiation

Receive Side Scaling
Shutdown Wake-On-Lan
Speed & Duplex

TCP Checksum Offload (IPv4)
TCP Checksum Offload (IPvE)

Transmit Buffers

Cancel

Fig. 3-4 Setting the Ethernet full-duplex mode

U Ethernet Properties
Networking ~ Sharing

Connect using:

I? Realtek PCle GBE Famiby Controller

This connection uses the following items:

'?Client for Microsoft Networks ~

]? File and Printer Sharing for Microsoft Network:

9005 Packet Scheduler

R Irtemet Protocol Version 4 (TCP/IPvd)

. Microsoft Network Adapter Multiplexor Protocol

. Microsoft LLDP Protocol Driver

4 Intemet Protocol Version 6 {TCP/IPvE) v
>

*"REORE

Install... Uninstall Properties

Description

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

OK Cancel

Internet Protocol Version 4 (TCP/IPv4) Properties

General
You can get IP settings assigned automatically if your network glipports
this capability. Otherwise, you need to ask your network admiflistrator
for the appropriate IP settings.
(O) Obtain an IP address automatically
(@) Use the following IP address:
IP address: "192.168. 0 . 20 |
Subnet mask: 255.255.255. 0
Default gateway: 192.168. 0 . 1
Obtain DNS server address automatically
(®) Use the following DNS server addresses:
Preferred DNS server: 8 .8 .8 .8
Alternate DNS server: ) ) p J
[Jvalidate settings upon exit it
Cancel

Fig. 3-5 Setting the Ethernet network segment
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3.2 Wi-Fi Connection

3.2.1 Single RAEM1-6 Wi-Fi Connection

IIIIIIIl. (' |
arso0ge " AWE QT A

AE Sensor

RAEM1-6

Software

Fig. 3-6 Wi-Fi connection for a single RAEM1-6 desktop monitor

RAEM1-6 can be directly connected to a PC through its built-in Wi-Fi Hotspot signal. You are advised
to use Hotspot connection only for settings. Open the Wi-Fi list of your computer, and find the Wi-Fi name
with the same name as “the Wi-Fi” on the side label of RAEM1-6 to connect. The default password is
88888888.

After the connection is successful, all channels of RAEM1-6 should be displayed on the configuration

software. If the connection fails, try moving the computer closer to RAEM1-6.

(/7 RAEMI1-5V-1 e

8~ cony

a8 .

(7 ChinaNet-kyET
-] :

(7 ChinaNet-ZLAs
ﬁ B

YA =

RI£EH0 Internet 185
MRS, fRIEEEEeEEREITE.,

@ e G
WLAN kiR etmiEat

Fig. 3-7 Wi-Fi network of RAEM1-6 desktop detector
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RAEM1-6 doesn’t support wirelessly connecting to the WiFi router. So the WiFi “Router” mode is not
available in RAEM1-6.
If you want to use WiFi to transmit data, use the Ethernet cable to connect RAEM1-6 to the WiFi

router, then the data can be transmitted from the router to the computer or server via WiFi.

|Router/s
‘ witch

AE Sensor (Built-in

preamp) RAEM1-6

SWAE Desktop
Software

Fig. 3-8 RAEM1-6 router connection diagram

3.2.2 Multiple RAEM1-6 Wi-Fi connections

Ethernet

SWitch/Router

Network cable

Fig. 3-9 Wi-Fi networking for RAEM1-6 desktop monitor
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If you need to connect multiple RAEM1-6 using Wi-Fi, you need to use RAEM1-6 networking.
Connect the RAEM1-6 to a Wi-Fi router with a network cable, and then connect the computer to the router
over Wi-Fi or the Ethernet cable.

The Wi-Fi router also needs to be configured. There are two methods to make the router

configurations.
I T
Static IP: 192.168.0.101 to 106 a fixed P: a fixed P:

192.168.0.50 192.168.0.20
2 Change the static IP to dynamic Automatically assign IP address Obtain [P automatically from

IP and obtain IP from the router to devices the router

Table 3-1 RAEM1-6 Networking IP Configuration Methods

Method 1 means the router must be configured to the network segment “0” same as the RAEM1-6
static Ethernet IP, which should be 192.168.0.xxx. But “xxx” cannot be the same the IP as RAEM1-6
channels. So it is recommended to be 192.168.0.50 to avoid conflicts. The computer Ethernet IPv4
address also should be a fixed IP, for example 192.168.0.20.

Internet Protocol Version 4 (TCP/IPv4) Properties X

General

You can get IP settings assigned automatically if your network glipports
this capability. Otherwise, you need to ask your network admiflistrator
for the appropriate IP settings.

(O) Obtain an IP address automatically

(@) Use the following IP address:
]

IP address: 192 E_a + B 5 20
Subnet mask: 255.255.255. 0
Default gateway: 192.168. 0 . 1 ]

Obtain DNS server address automatically

(®) Use the following DNS server addresses:

Preferred DNS server: 8 .8 .8 .8

Alternate DNS server: ) ) p J

[Jvalidate settings upon exit it
Cancel

Fig. 3-10 Computer IPv4 modification

For method 2, the router can set to automatically assign IP addresses to devices. In that case,

RAEM1-6 Ethernet IP should be changed to “Dynamic” IP instead of static. And the computer should also
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be changed to obtain IP automatically. One problem with Method 2 is if in some case, the RAEM1-6
needs to directly connect to computer through Ethernet cable afterwards, RAEM1-6 and the computer
should both change the IP addresses to static IP again using the router before the direct connection.

After the connection is successful, all the channels connected to the router can be seen on the
configuration software.

Multiple RAEM1-6 networks also require clock synchronization by connecting multiple RAEM1-6 in
series with cascades. Each RAEM1-6 has two clock synchronization interfaces. Connect one end of the
cascading cable to any clock synchronization interface of RAEM1-6, and connect the other end of the
cascading cable to any clock synchronization interface of another RAEM1-6 to cascade the two RAEM1-6.
If so, cascade all required RAEM1-6 in series.

Before delivery, the master/slave mode of the channel is set for clock time synchronization. Users do
not need to perform operations. Generally, only one channel of each RAEM1-6 is set as the host, and the
others are slave. If multiple RAEM1-6 are cascaded, only one channel (which can be any channel) is kept
as the host, and all the other channels are changed to the slave. If you do need to perform this operation

by yourself, refer to Section 3.3.3.3 for details.

28



@ =R
4 QAWRUMS RAEM1-6 USER'S MANUAL (V1.1.5)

3.3 RAEM1 Configuration Software

3.3.1 Introduction to RAEM1 Configuration Software

“‘RAEM1 Configuration Software” is a Windows executive program developed by Qingcheng
Company for RAEM1 configuration purpose exclusively. Users can use the software to configure
RAEM1-6 when RAEM1-6 is operating.

For the first time use, it usually requires to configure the RAEM1-6 wireless settings or the terminal
servers etc. To do that, it needs to connect RAEM1-6 to the computer through the Ethernet cable and

use this configuration software to start configuring.

A To use “RAEM1 Configuration” software, the firewall function on the computer must be turned
off. The following is to turn off the firewall.

(1 Open “Windows Defender Firewall with Advanced Security”;

(2) Click “Windows Defender Firewall Properties”;

(3 In the “Domain Profile” tab, change the “Firewall state” from “On” to “Off”.

(4) Change the “Firewall state” to “Off’ in the “Private Profile” and “Public Profile” tabs as well. Then

click “OK” to take effect.

&

File Action View Help

= E B

ﬁ ALGEPEDNE S RESSIEEIRTI Windows Defender Firewall with Advanced Security on Local Computer Actions
g ‘gb:bu"d :UR'ET ﬁ Windows Defender Firewall with Advan... &
utbound Rules
5 Windows Defendef g :
i Connection Security Rules Windows Defender Firewall with Advanced Security on Local Com... X ] Import Policy...
B Monitoring &5 Export Policy...
Cveriw Domain Profile  Private Profile  Public Profile ~ [Psec Settings N Restore Default Policy
Domain Profile Specify behavior for when a computer is connected to its cormpor Diagnose / Repair
- domain.
@ Windows Defender i Uiew »
© Inbound connectior| Frewal state: off > & Refrach
= ﬂ |G Refres
@ Outbound connecti Inbound connections: Block {defaul) B Propeties
Private Profile Outhound connections: Allow (default) Help
% Windows Defender
Protected netwrk connections Cuglomize. .

© Inbound connectior]
@ Outbound commecti Settings

7 Specify settings that control Windows
(7= Do Fremel betavior Cuzomizs

Public Profile is A
@ Windows Defender
() Inbound connegiior] Legging

Y ; [ | Specfy logging settings for z
@ outbound conmecti B % blechontng Customize...

B Windows Defender
Getting Started

Authenticate com)

Create connection securi| Cancel Apply End
protected by using Intem o

N

BEJ Connection Security Rules

View and create firewall rules
v

Frasta firaw sl n e b 2llmu ae blasl ~nreerticne i enamfied nrmarsme ae nate Yoo czm slen slln s crnmactinn ank §
<

Fig. 3-11 Disabling the firewall.
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Decompress and open the compressed “RAEM1 Configuration” software package. Double click to
run the “RAEM1.exe” under the “RAEM1 Configuration x_x_x_x" folder, for example. There are 32-bit

and 64-bit software (labeled with “-x64”) available. Choose one that works on your environment.

M s | RAEMIERETE24.0.15 = o X
it EEDEE S P
« v 4 | « RAEMIRETE24.0.15 > RAIMIRETS24.0.15 v O £ #EERAIMIEETE2.4.0.15"

= Ee A B G £ Foh =

Qingcheng * Log 2021/12/30 15:27 i

GroundUP = BaseFile.csv 2021/10/27 17:46 XLs THe= 1,393 KB
M1FF3EEH [%] BcGeaPRO2510u100.dIl 2021/8/27 10:43 REFRERT R 8,979 KB
update 20211227 [+] BCGPStyle2010Blue2510.dll 2016/12/6 15:56 WEERTE 744 KB
2R #E-Flotech | Head.Xml 2020/8/14 10:09 XML 378 70KB
] [ libeurldll 2021/6/18 14:26 WEESTTRE 549 KB
JGinReniESRessGnal & libeay32.dll 2020/4/22 19:11 NIRRT 1,240 KB
M WPSRIE [2] mfe100chs.dll 2011/6/11 1:58 36 KB
© =5 [ mictooudl 2011/6/11 1:58 4,320 KB
= 2] msvep win.dll 2019/10/7 10:58 3 490 KB
s B msvep100.dil 2020/12/25 15:42 R 412 KB
= [] msver1oo.dil 2020/12/25 15:42 R ERER R 756 KB
ey SRR ] msver120.dll 2013/10/5 2:38 RE i 949 KB
W e [ msvertdil 2019/3/1912:45 NAERTRE 759 KB
N ELFd J normaliz.dll 2019/3/1912:45 i 5 KB
B #E RAE1ToU3H.exe 2021/12/16 14:39 ReRER 351 KB
— ] RAE1TOU3H.Ini 2021712/30 15:28 PEinE 1KB
- =] RAE1ToUZHIERIER txt 2021/12/16 14:39 SCASTRY 2 KB
- /E RAEM1.exe W 2021/12/30 16:26 AR 623 KB
%] RAEM1.Ini = 2021712/31 10:12 EEieE 1KB
b ER E| RAEM1530BR. txt 2021/12/24 10:50 AR 6 KB

W =m 2 | R B — P —— ST ¥

24 MEH =)=

Fig. 3-12 RAEM1 Parameter configuration software executable file

The operation steps of “RAEM1 Configuration” software are:
(1 Also, when the first time running, it might pop up a firewall warning window. It must check both

the private and the public network options and then click “Allow access”.
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@ Windows Security Alert X

@ Windows Defender Firewall has blocked some features of this
app

Windows Defender Firewall has blocked some features of Java(TM) Platform SE binary on all
public and private networks.

Mame: RAEMT
e Publisher: QingCheng AE Insthute Ca. Ltd
Pa H'I' Chusersiyatin\desktopigingc heng'l,“\:?z".raem Tiraem 1858,

i reerm RN raem TERETARZ 2 0 Sreem ERTHR

I e e T T EI YN L eV e

Allow Java(TM) Platform SE binary to communicate on these networks:
Private networks, such as my home or work network

Public networks, such as those in airports and coffee shops (not recommended
because these networks often have litde or no security)

What are the risks of allowing an apo through a firewall? /

i Allow a.r_cess Cancel
%

Fig. 3-13 Firewall Security Alert

(2 The “RAEM1 Configuration” software main interface is as shown in the figure below. It mainly
consists of two big parts, the Device Configuration Information on the left window and the Device List
including all the connectable devices on the right. The tabs of different pages are on top of the device
configuration information window. Click on the tabs to switch to different pages. On top of the device list
on the right shows the current selected device IP. All the device information on the left window is from this
current IP device. The “Set Device” button on the top right corner is to send the configuration information
to the selected devices. Normally once the configurations are sent to the devices, it will take effects
immediately, except for some settings with the “Modify” buttons next to them. On the bottom left corner
there are two buttons, “File Convert” and “Other”. In the “Device Information” page, it shows the device

firmware version and the sampling status on the bottom left corner of the device information window.
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/E RAEM1 Configuration - 2.14.2.35 press to Set = [} X
RAEM1 Configuration 729€ Tabs -
g / current selected |P—=Select: 192.168.0.104 s >evice
i Device Information ” Sample Settings ( Network Settings r Storage Settings r System Settings ” File View ” Project Data IP O Device IP 1D
Device ID: qc_raem1_4g_92 » | [ 192.108.0.104 ge_raenl_dg 92
Device Name: raemi_zyng
Device Configuration Information Device List
Window Window
Software Version: V1.0.56 20220530 Sanple status: On.
< >
riecomer: | omer | guee——o Qther functions e & QingCheng 4F Tnstitute Co. Ltd

Fig. 3-14 RAEM1 Configuration Main Interface

(3) The software should automatically list all the connectable RAEM1-6 channels in the device list
on the right window (including Wi-Fi and Ethernet connections) under the current connected network.
If the device IP and ID are shown in red on the device list, it means the channel is offline and it losses
connection to the software currently. Follow the steps below to debug some common situations:

a. If a desired RAEM1-6 channel is not on the list, please check whether the “RUN” light of the channel
is flashing every second.
b. If the connection is through Ethernet cable, make sure the Ethernet cable connection and the PC

configurations are correct, see Section 3.1.

c. If other connection methods are used, such as Wi-Fi, please check and debug the problems based

on the connection methods mentioned in Section 3.2.

Current: 192.168.0.101  5st Device

[] Deviece IF ID
4 [] 192,168, 0,101 277 gc_raeml test_ 0001

[] 192, 163, 0, 133 gc_raeml_test_0011

Fig. 3-15 RAEM1 Configuration Tool Device Offline

(4) If you want to change the configuration settings, please first check the checkbox of the channels
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you want to update before modifying the settings in the left window. Click “Set Device” after modifications.
Then the configuration settings will be updated to the checked channels and take effects immediately.
When multiple channels are selected, all the configuration settings in the left window (except for the
Device Information page, System Settings page and part of the Network Settings page) are updated
to the selected channels for batch operations.

(5) The buttons in the “System Setting" page (see the red rectangle below) only take effects on the
current selected channel (see the “Current” IP on the top right corner), no matter it is checked in the
checkbox or not. If you want the batch operation of those button functions to multiple channels, you can
right click on the device list to select the batch function in the context menu after selecting multiple

channels to be updated.

4 Devicelm‘ormationr SampIeSettingsr NetwmkSettingsr StmageSetting;/v SystemSeﬁingsr File View b

Tine calibration

Calibration Rehoot device

Sample state

Start Stop Data guery

Firmware update

Firmware update Tplead firmvare files to the default path of RAENI1.

Other

Debug port S: 7000 Debug port C: |6699
Circuit 2.261420
Preamplifier (dE) : 100

System AFN: cmnet

Fig. 3-16 RAEM1 Configuration Software System setting buttons

(6 In the device list, right click to show the context menu. The context menu is only effective on the

selected channels in the list.

< Start sampling: send command to the device to require the device to start collecting;
< Stop sampling: send command to the device to stop it from collecting data;
< Calibrate device time: apply the current PC time to the device;

<~ Reread device info: read the device settings information again, whether it is checked or not;

33



)

iA ik
QAWRUMS RAEM1-6 USER'S MANUAL (V1.1.5)

Reboot device: make the device restart;

Firmware file upload: used to update the device firmware. It can choose one or multiple files at the
same time (maximum 20 files at a time).

AST check: this function is exclusive for certain type of RAEM1 (with a transmitter sensor). It
requires two sensors for Auto Sensor Test (AST) check. The device sends out the excitation signal to
the transmitter sensor to generate the acoustic waves and the receiver sensor collects the acoustic
signals. Based on the receiving signals, it can test out how the sensor sensitivity and coupling status.

Enter sleep mode: by enabling the sleep mode, it stops acquisition, transmission and
communication to save power. But be careful with this function because it may require some efforts to
wake up the device.

[ ] | Device IF D

2 |:| 192,165, 0. 104 gc_raeml_4s 92
Start sampling

Stop sampling

Calibrate device time
Reread device info

Reboot Device

Firmware file upload
AST check

Enter sleep mode

Fig. 3-17 RAEM1 Configuration Software context menu

(7 In the “Network Settings” page, the “Modify” button is only able to modify the current selected

channel configurations, for example Ethernet IP address, and Master/Slave settings. After changing the

values in those frames, click “Modify” buttons to pop out the window shown below. Click the “Setup’

button to send the channel. No need to click “Set Device” button after.

4

b

Device Informationr Sample Setting/ NetworkSettingsr Storage Settingsr System Settingsr File\."iewr Project Data

Ethernet settings

© Static IP Y Dyrianic IF ‘ 192 . 168 . 0 . 104 ‘ Yodi £y

WiFi settings

9 Hotszpot mode _Router mode Reuter ID: |gc_wifi_test Eouter password: 58888888

System timing

Synchrenization: Network time w Naster/slave: Master e Modify

Fig. 3-18 RAEM1 Configuration Software “Modify” button
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/#E Comparison table of parameter changes = O X

DevicelF/Nodify Original Medify
192.168.0.104 — Nodified: 1

Wetwork Settings/Master/slave naster slave

Setup(E) Cancel ()

Fig. 3-19 RAEM1 Configuration Software “Modify” Confirmation window

There are two buttons on the bottom left corner of the interface:

<~ File Convert: opens the “RAE1ToU3H.exe” program which converts the downloaded “RAEM1”
data packages to “U3H” format (.pra & .aed) or CSV format. Please see Section 9 for more

detail;

<~ Other: there are a few options, one is to save the configurations as a file in the PC; the other
option is to read the configuration file from the PC. It also can change the display languages,
between Chinese and English. After selecting the language, it needs to click the “Reboot” button

at the bottom to take effect. The software will restart and update the display language.

The following is the introduction of RAEM1 Configuration software functions.
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3.3.2 Sample Settings

3.3.21 Sample Parameters Settings

>

Sample length: the length of each sample, in unit of points. It means the length of each

waveform that can be recorded and stored. For example, if it is set to 4000, that means each

waveform only records and stores the first 4000 points. This setting is only effective to “Time

Parameters” mode, not for “Hit Extract” mode.

Sample speed: maximum speed is 2000K/s. The value means the maximum collectable points
per second in the current channel during the AE signal collection. The higher the set value is, the
higher the sample resolution is, but also the bigger the data size is. The recommended value is
about 10 times the upper limit of the concerned frequency domain. For example, if it is set to
1000 (unit of K/s), it means it can sample 1000k points per second at its maximum.

Threshold: system signal triggered threshold, in unit of dB. It is suitable for the burst AE signal
acquisition. It is the voltage level that determines when the AE waveform signal should start to be
recorded. When the channel is in standby state and the voltage level exceeds the set value, it
triggers to start recording. If it is in “Time Parameters” mode, its end time is decided by the
“Sample length”. But if it is in “Hit Extract” mode, its end time is decided by “HDT”. According to
the AE system application environment settings, it is normally a few dB higher than the
background noise. The set range is 1~100dB (integer). 40dB is the normal threshold in

engineering.
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Device Informatiog/y Sample Settings r Network Settings r Storage Settings r System Settings r File View r Project Data r QC Cloud l

>

Sanple mode

Sample mode: Hit Extract ~

Sample time type: Timing Sample & Tining setting

Measure lowpower interval: 600 (=) Measure lowpower durning: 60 (s)
Sample paraneters
EET : 5000 {us)
Sample speed: 2000 (K/s) HOT: 100 {us)
Thresheld: 52 (dB) HLT: 8 {us)

Fre—sample length: 0

Filter, System rating

{us)

Filter Enable:  Close 5

Filter high: (125 (KHz) Filter low: |175 (KHz)

Filter one: Band Pass Systen rating: Disable V|| Bating settings
FFT

/| Fnable FFT Eand Sett... FFT Decimatien Coefficier 1 el

Fig. 3-20 RAEM1 Configuration software Sample Settings page

EET: enforced end time, in unit of micro-second (us). It ranges from 1 ~ 50000us. When the AE hit is
continuously higher than the threshold value, and the set HDT cannot define the end of the AE signal,
the EET takes effect which means it is the duration of the current hit and other related AE feature

parameters are calculated based on this duration. EET is effective only in Hit Extract sample mode,

not in Time parameter sample mode;

HDT: Hit definition time, also known as the envelop definition time, in unit of micro-second (ps). the
setting range is 100 ~ 50000us (positive integer), can be directly input in the text box. It refers to the
waiting time interval of a hit signal in order to correctly determine the end point of that hit signal.
When the set HDT value is greater than the time interval T between two adjacent wave packets that
exceed the threshold, the two wave packets will be classified as one acoustic emission hit signal; if
the set HDT value is less than the time interval T when the two wave packets cross the threshold, the
two wave packets are divided into two acoustic emission hit signals. For the same signal, the greater
the HDT is, the fewer the AE parameters are extracted, while the smaller the HDT is, the more AE

parameters are extracted. HDT is only effective in “Hit Extract” mode, but not “Time Parameters”
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mode.

| HOT I

T 1 Threshold
f

Fig. 3-21 HDT definition diagram

» HLT: Hit lock time, in unit of micro-second (us). The setting range is 1 ~ 20,000,000 (positive integer),
can be directly input in the text box. In order to avoid receiving the reflected waves or late waves, HLT
is the set time window for closing the measurement circuit. At the end of the current acoustic
emission event after a HDT time, there is a period of time (HLT) that the signal will be ignored. This
window is called hit lock time. The value is affected by the signal attenuation, structure size, etc. If the
setting value is too big, the subsequent AE signal will be missed. As shown in the figure below, the

next AE signal T period has passed the threshold, but the HLT has not finished, so the signal in T

period will not be collected. HLT is only effective in “Hit Extract” mode, but not “Time Parameters”

mode.

Actual interval T

HLT threshold

HDT

# ;‘;f—-.'rﬁw-—_;ﬁ“'vf'--—r e —— Jlﬁt = l"-'.'.'r""' {"""’i
f
|

Fig. 3-22 HLT definition diagram

> Pre-sample Length (us): collect a segment of data before the acoustic emission signal crosses the
threshold, with the data length unit in microseconds. This setting is only effective for generating

waveforms and does not affect parameter generation.

3.3.2.2 Sample Mode

There are 2 sample modes, Hit Extract mode and Time Parameters mode. The default mode is Hit

Extract mode.

m Hit Extract mode: also known as Envelop Extract mode. An effective AE hit event is defined by
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threshold, HDT, HLT and EET and the shape of the hit signal is like the envelop. The HIT event is

extracted and sampled based on the set threshold, EET, HDT and HLT.

Sanple mode

Sample mode: Hit Extract w
Sample time type: Timing Sample ~  Timing setting
Neasure lowpower interval: |600 )] Measure lowpower durning: 60 sy

Sample parameters

Sample lenzth: sy BET: 5000 {us)

Sample speed: 2000 (E/s) HDT: 100 {us)

Thresheld: 52 (dE) HLT: 8 {us)
Pre—sample length: O fuas)

Fig. 3-23 Sample Mode - Hit Extract Mode

B Time Parameters Mode: The AE signals are continuously over the threshold or it is the
continuous AE signals. Then the Time Parameter mode defines each AE hit event and calculates
the AE parameter values based on the sample length (in unit of us), sample times and the

sample intervals.

Sample meode

Sample mode: Time Parameters -
Sample time type: Timing Sample v Timing setting
Measure lowpower interval: | 600 (gl Measure lowpower durning: 60 =}

Sample parameters

Sample length: 8000 {us) Sanple Times: |200
Sample speed: 2000 (K/s)
Sanple Interval: 100 ()

Fre—samnple length: |0 fus)

Fig. 3-24 Sample Mode - Time Parameters Mode

There are also 3 types of sample time modes, continuous sampling, timing sampling and interval
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sampling, respectively. The sample time mode decides when it starts sampling and how long it lasts for.

The default timing mode is continuous sampling time.

® Continuous Sample: when there is a trigger signal inputs, it will start to sample since;
® Timing Sample: it can be set to sample data for a certain period of time in a specific date,

accurate to the seconds. The interface is shown below.
Sample mode
Sanple node: Hit Extract v
Sample time type:{Timing Sample W Timing setting

Fig. 3-25 Hit Extract Mode - Timing Sample

Click “Timing setting” to add acquisition time periods:

| 4 Interval setting X

Sample time list: Delete (D)

0 Days, 01 Hour, 00 Ninute, 00 Second

Start sample tim08/03/2023 [0~ ||18:04:06 5| Stop sample timel08/03/2023 [+ | [19:04:06

-

Add gy

Note: 1. The end time must be greater than the start time.

2. The start and end time point cannot overlap with the existing set time

O (0} Cancel (2

Fig. 3-26 Timing Sample settings page
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® Interval Sample: it can set the sample intervals and the sample period duration.

Sample mode

Sanple mode: Hit Extract bed

Sample time type:Interval Sample v Sample duration d (s)  Interval duratic5 (s)
Fig. 3-27 Interval Sample settings
€ Sample duration: how long each sampling period lasts for, in unit of seconds. The minimum
duration is 5 seconds, no upper limit.
€ Interval duration: how long the intervals are between the sampling periods, in units of

seconds. The minimum duration is 5 seconds, no upper limit.

3.3.2.3 Filter

The filters in the software are the digital filters.
® Filter Enable: whether to turn on the digital filter function.

® Filter One: There are three options: low pass, band pass, high pass, or choose not to use a digital

filter.

Filter high (KHz): Refers to the high pass frequency of the frequency domain. The frequencies does
not pass when the signal frequency is below this frequency.

® Filter Low (KHz): Refers to the low pass frequency of the frequency domain. The frequencies cannot
pass when the signal frequency is higher than this frequency.

Filter, System rating

Filter Enable: Open 1
Filter high: [125 (EHz) Filter low: |175 (EHz)
Filter one: Band Pass ~ System rating:  Disable ~

Fig. 3-28 Filer settings
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3.3.24 System Ratings

Rating is to evaluate the overall performance levels of the current acoustic emission events
according to the defined rating rules, so as to make alarms or action measures in response to different
rating results. Select some parameters and set their values as different intensity levels, and specify the
activity levels by the number of times that intensity levels report within a certain period. During the
specified acquisition period, if any of the collected parameters exceeds a specified intensity or activity
level threshold, it will be assessed and rated to a certain level of intensity or activity. Users can set the
intensity or activity level for alarm reporting, or they can push alarm information according to the
comprehensive rating levels.

The comprehensive rating level combines both the intensity and activity levels over a period of time
and obtains the highest level of the comprehensive rating. The comprehensive rating level meets the
NBT47013.9-2015 standard. It is important to note that the intensity level of the comprehensive rating
cannot exceed 3 levels and the activity level cannot exceed 4 levels. Otherwise, a comprehensive rating

cannot be obtained.

Comprehensive Rating Level Activity Level
4 3 2 1
3 4 4 3 2
Intensity Level 2 4 3 2 1
1 3 3 2 1

Table 3-2 Rating level standards

Svstem rating

System rating: Enable ~ | Rating settings

Fig. 3-29 System Rating function
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#E Rating settings X
Rating statistics time(i22 Report strength type: Not reported ) Minimm tine interval(s]2
Strength *  Activity 4 b
Strength/Fule/Condition Name Cendition parameter Operation

=l Strengths 1 add/Delete v X
= Rule_1 4dd/Delete A
ANF T0. 000000 Delete P
b ASL 3. 000000 Delete *
=l Strengths_2 4dd/Delete vi§ X
=l Fule_1 add/Delete v X
ANP 0. 000000 Delete *
= Strengths 3 add/Delete v X
=l Rule_1 4dd/Delete v<€ X
ANF 90, 000000 Delete P

4dd Strength The Strength can be et up to four levels OF () Cancel (C)

#E Rating settings X
Rating statistics time(i22 Report strength type: Not reported ) Minimm tine interval(s]2
Strength *  Activity 4 b
Activity Name Farameter Operation

Betivity 1 12 Delete X
betivity 2 a8 Delete .
Betivity 3 900 Delete ot
Activity_4 1100 Delete .

Add Activity The dctivity can be set up to four levels O (Q) Cancel (©

Fig. 3-30 System rating setting page

In the “Sample Settings >> System rating”, enable the function and press “Rating settings”. At the

bottom left corner of the Rating Settings window, press “Add Strength” or “Add Activity” to create rating

levels. Each rating level can have one or multiple rules. Any one rule under that rating level reaches, that

rating level will trigger and report. Each rule can also have one or more parameters as thresholds. It

requires all the parameters in the rule reach the set values to make it conform the rule.
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3.3.2.5 System Ratings

® FFT extraction coefficient: The value can be selected from 1 to 10, which means that one of the
original sampling points (sampling rate of waveform sampling) is extracted for FFT calculation on
average.

® Start frequency (KHz): The starting frequency of the power spectrum band.

® End frequency (KHz): The ending frequency of the power spectrum band. After checking the enabled
parameter, press "Auto Allocate" to proportionally allocate the frequency band range set here.

® Parameter 1 to Parameter 5: " V" Select the “Enable” checkbox after the parameter name to enable
the current parameter. You can check as needed, up to 5 can be set. After selecting a parameter, set
its upper and lower limits of the frequency band. Just enter a positive integer in kHz.

® Auto Allocate: The set value range will be automatically divided according to the number of selected
local power spectrum parameters. The value after automatic distribution allows the user to modify it

again.

3.3.3 Network Settings

3.3.31 Ethernet Settings

When using the Ethernet to connect RAEM1-6 to the computer or routers, it should configure the
Ethernet IP addresses for all terminals. The Ethernet IP of RAEM1-6 can be set as static IP or dynamic IP.
It can be achieved by using the “RAEM1 Configuration software”.

> Static IP: the IP address in the text-box as shown below is the channel Ethernet IP address.

Ethernet settings

Q Static IF 'Dmamic TE . . . Hodify
Fig. 3-31 Ethernet IP settings

The default Ethernet IP of RAEM1-6 is the static IP, from 192.168.0.101 to 192.168.0.106 for the six
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channels of RAEM1-6. Therefore when the computer and/or router is connected, the Ethenet IP address
of the computer/router should be set to the same network segment “0” but using a different ID
192.168.0.xxx, for example 192.168.0.20. Using the same IP address will cause transmission conflicts.

> Dynamic IP: it is normally used when the RAEM1-6 is connected to a router through Ethernet
cable. RAEM1-6 will get the IP addresses dynamically from the router. If the channels of RAEM1-6 are
changed to the dynamic IP, follow the steps: select the channel, then choose "Dynamic IP"; click the
"Modify" button on the right, and click "OK" in the pop-up dialog box. The newly modified configuration will
be sent to the selected channel, and the channel will automatically reboot (if not, please manually reboot
to take effect). This channel will appear in the device list with a new device IP address after restart (but
the device ID remains unchanged and can be identified by the device ID).

One thing to remember is that if RAEM1-6 has changed to using dynamic IP addresses and later the
RAEM1-6 is directly connected to the computer through an Ethernet cable, RAEM1-6 cannot be
recognized because the computer can only read static IP address, instead of assigning the dynamic IP
like the router. So when using “Dynamic IP” and switching connection from the router to a computer,

please remember and make sure to change RAEM1-6 back to “Static IP” mode before switching.

3.3.3.2 Wi-Fi Settings

The default Wi-Fi mode of RAEM1-6 is Hotspot mode. RAEM1-6 releases a Hotspot for connection.
The Hotspot ID is for example “RAEM1-5V-1” and the default password is 88888888. You are advised to
use Hotspot connection only for settings. Open the Wi-Fi list of your computer, and find the Wi-Fi name
with the same name as “the Wi-Fi” on the side label of RAEM1-6 to connect.

The “Router” mode of RAEM1-6 is not available. Because RAEM1-6 cannot wirelessly connect to a

WiFi router by design. Please refer to the Ethernet connection for data transmission.

3.3.3.3 System Timing

System timing means the RAEM1 clock synchronization method. It depends on the device hardware
connection and communication methods.

® Network time: means to synchronize the clock with the network base time.
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® Local wired time sync.: includes Ethernet, RS485 and TTL to RS485. Local timing is that
among the connected RAEM1s in the local network, one RAEM1 is chosen to be the master and
others are the slaves to be synchronized with the master clock.

® Wireless time sync.: it is exclusive to the RAEM1 with wireless sync. Module built-in.

® Master/Slave: choose to be the master or slave of the clock.

Systen timing

Synchronlization: MNetwork time e Master/slave: Master W Modify

Network time
Local wired time sync.
435 Wireless time sync.

Fig. 3-32 System timing

RAEM1-6 selects ‘Local wired time sync. (synchronization)’. Then ensure that within the same local
area network (Ethernet or WiFi router connection network), there is only one channel that is the master,
and all other channels are slaves.

After setting the master-slave mode, the device needs to be restarted for clock synchronization to
take effect. In the device list, check the channels that have been modified for both the master and slave
devices (multiple channels can be checked together), and then right-click and select "Reboot Device"
from the menu. Please be patient and wait for the device to restart. During the restart process, the
device's indicator light will turn off and the IP address of the channel on the software will also turn red. But
don't interfere with the restart process. After the restart is completed, the channel indicator light will return

to normal, and the device list of the software will also turn black.

3.3.34 AWS Param

RAEM1-6 supports data upload to AWS S3 server. But the function is disabled by default. AWS S3 is

Amazon Cloud storage, ideal for data storage. Contact us if you are interested in using AWS.

3.3.4 Storage Settings

« Data storage:

> Save Wave: whether to save the waveform to the local storage card or not. If disabled, it will not
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save the waveform data. It is disabled by default;
» Save Param: whether to save the parameters to the local storage card or not. If disabled, it will
not save the parameters. It is disabled by default;
A e
1) The data storage mentioned above only means to the local memory card storage.
When it is disabled, the data can still be uploaded to the Alibaba Cloud server/ TCP server/ SWAE
software. It is just NOT stored in the local SD card, as well as NOT uploading to the Qingcheng loT

Cloud or AWS.

2) The data will be packed as a zip file every 5 seconds when there are HITs. But no data
packs if there is no HITs during the time.
> Upload original data: whether to send the original data (waveform and parameters) to the

Qingcheng loT Cloud server. If disabled, it will not send data to server to save the streaming

data. It is disabled by default.

< U3H Server: [AKA “SWAE software”]

> Send U3H: whether to send the real-time data to the SWAE software. It is disabled by default;

» Send Wave: whether to send the waveform to the SWAE software. It is disabled by default;

» Send Param: whether to send the parameters to the SWAE software. It is disabled by default;

» Address type: the target PC address type. It can be auto or user defined (“Use IP”). “Auto” type
is the factory setup for testing. It means the computer address is already setup for factory
settings and requires no manual input. But it is suggested to choose “Use IP” always. Find
the IP address of the computer that uses SWAE software and enter the IP address to the
address text-box.

> Address: If “Use IP” is selected, it needs to enter the target computer address here;

» Port: can be configured. The default is 18883.
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3.3.5 System Settings

3.3.51 Time Calibration

If the time stamp of the data package is incorrect, you can click “‘System Settings” page >> “Time

Calibration” >> “Calibration” button to calibrate the selected RAEM1-6 channel’s clock with the system

clock of the computer. After calibration, the device may stop sampling data. In that case, click “Start”
button below to restart sampling.

” Reboot device” button reboots the selected RAEM1-6 channels. Rebooting takes some time and
it must NOT be interrupted or turned off during the rebooting. After rebooting, it cannot be
connected and controlled until the RAEM1-6 channel restarts completely and the “RUN” light

flashes again.

3.3.5.2 Sample State

» Start: sends start acquisition command to the selected device and the device starts data
acquisition immediately after clicking this button. By default, the device starts acquisition
automatically after powering up;

» Stop: requests the device to stop data acquisition;

» Data query: click to enter the “Real time data” page where there are data reported in every
second. Please note that the data is logged in every second randomly to test if the connection is

normal. Please check all the original data in the desired location (local storage or cloud server).
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/E Real time data = O X

Index | Tine ;RMS(mv) | ASL (dB) | AP (dB) | pover ;MAK RME (nv) ;MAK ASL (dB) ;MA]
12 15:51:47 208 0.095200 37.207025 55.311504 5.799999 0.23344 46.288144 61
11 15:51:46 199 0.102566 38.588644 55.446871 6.732222 0.215601 45.165825 60
10 15:51:45 201 0.136344 41.938465 55.797864 11.896664 0.227738 45.800957 60
9 15:51:44 198 0.157613 43.376105 56.420031 15.897841 0.238792 46.128766 60
8 15:51:43 209 0.149995 42.844925 56.459967 14.398197 0.156805 43.302183 57
7 15:51:42 274 0.154340 43.152422 56.459967 15.244415 0.294729 47.871769 60
6 15:51:41 218 0.165901 43.876666 57.000596 17.613728 0.179965 44.283891 59
5 15:51:40 200 0.144939 42.606940 55.667898 13.443875 0.165727 43.876666 56
4 15:51:39 229 0.161170 43.594173 56.773006 16.623413 0.228530 45.575337 62
3 15:51:38 197 0.098403 38.196732 55.127669 6.196781 0.233486 45.856458 61
2 15:51:37 221 0.146889 42.686995 56.217554 13.808043 0.203597 44.672877 60
1 15:51:36 218 0.142757 42.444583 56.339606 13.042205 0.262744 47.092037 61
< >

Fig. 3-33 Real time data page

3.3.5.3 Firmware Update

There are two files to update the firmware:
» update.zip

» md5sum.txt

4/ Device Information | Sample Settings | Network Settings | Storage Settings”  System Settings | _File View >
Tine calibration
/& You can select multiple files to upload X
Calibration | Rshoot device
T « update_20211227 > update 20211227 > ~ | O £ #F"update_20211227"

Sample state

|- sEEE - O @ |
Start Stop SERIEER Y & h fAEH = e
@ OneDrive - Persc =] mdSsum.txt 2021/12/2910:13 AR TKB |
Firmware update . % ; 7 sy -
#F update zij 2021/12/2910:13 WInRAR ZIP [E45... 6,600 KB
A WPSFIE e e
Firmvare update| Upload firmvare files t.
= peagE
other B EOPLE L
B
Debug port S: 7000 =Ee
gt 2.261420 Ee]
(dB) 100 ¥
Preanplifier (dB) :
-3
Systen AFN: cmnet W aE &
File name: “ il

0 b omw ] o

Fig. 3-34 Firmware update

Click “Firmware update” button to upload “update.zip” and “md5sum.txt” files in order. After
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uploading the files, the system will update automatically followed by automatically rebooting.
Please don’t interrupt the process by disconnecting the power or manual restart during the process.
Please patiently wait for the reboot until the channels start working and connection resumes.

It also supports multiple files for uploading. You can choose both files to upload at the same time.

3.3.54 Other

There are other information including: debug ports, circuit magnification, preamplifier and system
APN. Except for network APN, the others settings cannot be configured because they are for internal

debugging and factory settings.

3.3.6 File View

Click “File View” tab to view the selected device’s data packages stored in local storage card.
The files in the list can be downloaded, deleted, converted to CSV or U3H format, by clicking the right

button of the mouse. The functions are:

B Download selected files: download the selected files. If the files are not selected, it will not be
downloaded;

B Download all files: download all the files in the list;
B Delete selected files: delete the selected files. It would not delete the files if they are not selected;
B Delete all files: delete all the files in the list;

B Covert to CSV format: convert the selected files into CSV format. Each zip file converts into one
CSV file. But if the data number is more than 830,000, it will be saved as multiple CSV files;

B Merge multiple files and convert to CSV format: merge and convert multiple selected files into one
CSV file if it is possible. But if the number of data is more than 830,000, it will be saved into multiple
CSV files;

B Convert to U3H format: convert the selected files into U3H format (.pra & .aed). Each file is
converted and saved as one U3H format file. If multiple files are selected, there are multiple U3H
format files;

B Merge multiple files and convert to U3H format: convert the multiple selected files into one U3H
format file. If all the files are wanted to be converted, press “Ctrl + A” to select all files and then select
this function;
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B U3H conversion settings: set the sample rate and sample length. Please note that the sample
length means the waveform length of U3H format after conversion, which is different from the sample
length of RAEM1-6. The value should be equal to or greater than 1000, equal to or less than 100000.

B Refresh file list: If the file list is refreshing, the functions mentioned above will not be available. Right
click and select this function to refresh the list.

4 Device Information r Sample Settings r Network Settings r Storage Settings r System Setting;/ File View (7
Index File nane File size
1 go_raeml_4G_18_ae_ndt_ 1629445431, zip 236.14 KB
p 2 gc raeml 4G 18 ae ndt 1629445421, zip PRA 72 KR

Download selected files

Download all files

Delete selected files

Delete all files

Convert to CSV format
Merge multiple files and convert to CSV format

Convert to U3H format
Merge multiple files and convert to U3H format
U3H Conversion settings

Refresh file list

Files count: 2, Total size: 47Z. 37 KE. Free dick space: 59.21 GE

Fig. 3-35 File View
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Conversion U3H format parameter setting X

Sample rate(lK/s): 200

Sanple length(Foint): 22100

O (0) Cancel ()

Fig. 3-36 U3H format conversion settings
3.3.7 Project Data

This section is designed for special projects in terms of the special data transmission methods or
prototypes. There are TCP modes, QC Aliyun mode (Alibaba Cloud transmission) and other specific
projects. Only TCP modes and Aliyun mode are introduced below.

> Data reporting mode: There are a few types of data reporting modes to servers, such as TCP

mode, TCP mode v2, QC Aliyun mode and other specific server modes (specific server modes will not be
introduced in the manual because they are designed just for the certain projects). Based on the selected
report modes, it shows the server IP address and port, or the Aliyun key and Aliyun secret below. (Note:
after changing the mode, it will only take effects after rebooting)

> Report interval: the time interval between the two data reporting time. During this interval, it

chooses the group of data with the maximum amplitude to report. The default report interval is 1000ms,

i.e. 1s. The minimum interval is 200ms.

3.3.71 QC Aliyun (Alibaba Cloud) Mode

QC Aliyun mode is used to set the RAEM1-6 to be able to communication to the Alibaba Cloud server.

In this mode, users can view the RAEM1-6 in the QC Alibaba Cloud platform for its real-time AE

52



O iA ik
4 QAWRUMS RAEM1-6 USER'S MANUAL (V1.1.5)

parameters, parameter ratings and configurations. But the waveform is not yet supported to be viewed or
download currently. It requires the devices to have Internet function in this mode.

When the Aliyun Key and the Aliyun secrete are configured and sent to the channels, RAEM1-6
channels will automatically connect to Alibaba Cloud and start uploading data. Qingcheng Aliyun

information is set at factory settings and can be used directly. Please see Section 4.4 for detail steps.

4 Device Information r Sample Settings r Network Settings f Storage Settings r System Settings r FiIeViev«/ Project Data }
g FRA1IAA : QC Aliyun Mode v LIRETENEIRS: | 60000
Alyun key: |a1Fwellded |
Aliyun sec: |6185aﬂ)f‘e4df715?66be65541%157dee
Modify

Fig. 3-37 QC Aliyun mode setup

3.3.7.2 TCP Mode and TCP Mode V2

The TCP modes in the “Project Data” are defined TCP protocols by QAWRUMS. The reported data
stream is reporting with time intervals. For example, the reporting interval is 60000 ms by default. It
means every 60 seconds; the device will report one stream of data to the server using the TCP protocol
and the data is the AE parameters of a single AE Hit with the maximum amplitude. All the other AE hits
during that time are not reported. If all the AE hits data are wanted, please refer to Section 7.1.

When it is configured to be TCP mode or TCP mode v2, it needs to configure the server address and
the server port. The reporting interval is in unit of ms. The minimum of the reporting interval is 200.

TCP mode v2 is an additional version based on the TCP mode with more parameter types for
communication supported. In order to be compatible with the older version of TCP mode, “v2” is added as

the new TCP mode name.

Protocol Qty. Parameters
TCP mode 4 Amplitude, ASL, power, RMS
TCP mode v2 9 Amplitude, ASL, Power, RMS, Rise time, Rise ring-down counts,
Ring-down counts, Duration, report time

Table 3-4 TCP Mode setup
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Device Information r Sample Settingsr Network Settings { Storage Settings { System Settingsr FiIeVievyV Project Data }

Fiig LR AmE Tcp Mode v2 v LiReTEIEMRE: | 60000

Address: |1'1'1'1|

por:

Fig. 3-38 TCP Mode setup

The related TCP protocol is introduced in Section 7.1. Please contact us for more details about the

latest TCP protocol.

Under the TCP mode, if the server has background program, it can receive the corresponding data.

The simple server test code can be:

import socket
import datetime
HOST = "192.168.8.30'

PORT 18883

. = socket.socket(socket.AF INET,socket.SOCK STREAM)
s.setsockopt(socket.SOL SOCKET,socket.S0 REUSEADDR,1)
s.bind ((HOST,PORT))

s.listen(1)

while 1:
print("get IP",datetime.datetime.no
(conn,addr) = s.accept()
print( ' Connected by",addr)
while 1:
print(“get Data",datetime.datetime.now())
data = conn.recv(2048)
print(data)
print("\n")
conn.close()

Fig. 3-39 TCP mode test code

The context that the server receives is:
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Fig. 3-40 TCP mode server receiving data

TCP Mode (not “TCP Mode v2”) outputs 4 AE characteristic parameters, including amplitude, ASL,
Power and RMS. The format of the output data is: device ID + amplitude + ASL + Power + RMS +

timestamp, separated by comma.

qc_raeml_test_0001,36.390879,192.656167,4611614559298.000000,26844156.844411,162217050397547

qc_raeml test 0001,43.579539,192.658916,4611679381904.000000,26844345.509581,1622170503113346

“TCP Mode v2” outputs 9 AE characteristic parameters, including amplitude, ASL, Power, RMS, Rise
time, Rise ring-down counts, Ring-down counts, Duration, report time. The format of the output data is:
device ID + amplitude + ASL + Power + RMS + Rise time + Rise ring-down counts + Ring-down counts +

Duration + report time, separated by comma.

qc_raeml_4g_89,38.740266,17.501490,0.067384,0.025052,125,10,10,125,1694746199. 984745

gc_raeml_4g 89,39.300841,15.917865,0.057709,0.023184,502, 86,106,654, 1694746201 . 99322

Note: When choosing “TCP v2” mode, the server IP address cannot be the same as the IP address

of the computer/server for SWAE software.

55



O =R
4 QAWRUMS RAEM1-6 USER'S MANUAL (V1.1.5)

3.4 Online Collection by SWAE software

SWAEU3H (RAEM1) (hereinafter referred to as "SWAE") is a professional AE control, processing
and analysis software developed by Qingcheng/QAWRUMS Company. It supports data transmitted from
RAEM1-6 on the SWAE software of the computer through the LAN for real-time analysis and display. The
data display includes parameter table, waveform chart and position chart and so on. Because of the high
precision synchronous clock, the arrival time of each parameter is high precision, using SWAE software
with high precision time difference sound source location algorithm can get a variety of high precision AE
source location.

SWAE software can be used to connect RAEM1 and RAEM-6 for online collection, including
real-time display of parameters and waveform. Install the SWAE software package and install the
software. Connect RAEM1-6 to the computer and configure the computer, hardware, and software
settings. When RAEM1-6 is running the collection, the real-time collection can be started.

® support online transmission mode: Ethernet connection (single or networking), Wi-Fi network

connection

A Remarks: attention when using the software, it is necessary to close the firewall:

< @ Open Windows Defender Firewall with Advanced Security.
< @ Open "Windows Defender Firewall Properties™;

< @ In the domain profile, change Firewall status to Off.

< @ Repeat Step 3 under Private Profile and Public Profile.

&  @® Click "OK".
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File Action View Help
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@ Windows Defender Firewall wit] U el e i it R ] Security on Local Computer Actions
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Domain Profile Speciy behavior for when a computer is connected to its corpor, Diagnose / Repair
domain.
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& Windows Defender State Vid »
@ Inbound cannection Firewall state: Off > Gl Refresh
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Fig. 3-41 Disabling the firewall
Follow these steps to connect RAEM1-6 to the software for use:
Connect the RAEM1-6 devices according to the Ethernet connection method described in Chapter
3.1 or Wi-Fi connection method described in Chapter 3.2. You can choose single direct connection or
multi-device networking. However, please note that for the Wi-Fi direct connection of a single
RAEM1-6, due to the transmission rate and stability, it is recommended that this mode only be used
with the parameter configuration software.
To send the data to SWAE software, the RAEM1-6 and the computer should be under the same
network segment, i.e. 192.168.0.xxx (but different IPs). If they are already connected via a network
cable or Wi-Fi router, Windows users can tap the network button at the bottom right of the screen and
view the network properties of the connection. Check whether the IP address of the connected
computer is on the target network segment 192.168.0.xxx, and write down xxx.
RAEM1-6 also needs to be set up in “RAEM1 configuration” software to be able to send data to the
specified computer. In the device list, select the channels that you want to send data to the SWAE
software. On the “Storage Settings” page, disable the “Save Waveform”, “Save Parameters”,

and “Upload original data” functions. Enable “Send U3H software” and enable "send waveform™
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and "send parameter"” data. The IP Address type select "Enter IP", and then enter the computer’s
IPv4 address which can be marked down in Step (2). Fill in the port number truthfully. Then click the
"Settings" button in the upper right corner of the configuration software to send the above changed

Settings to the selected channel of RAEM1-6. Close the configuration software. So that RAEM1-6 will

send the data to the specified computer.

Caution: Ensure that the IP address of RAEM1-6 and the target IP address of the computer are on

the same network segment, but cannot the same

Note: Turn off local waveform and parameter saving because local SD card saving may slow down
sending data to SWAE and cause data loss. As long as the waveform and parameters sent to the

“U3H Server” are enabled, all the original data will be sent to the SWAE, and then saved in the “U3H”

format.

gzsoundwel
Connected,

Disconnect

ChinaNet-gAxM

DIRECT-9C-EPSON-AFCF2E

= ZDInfo-2.4G

7 e

TKATESL

qp]
Mobile

gzsoundwel hotspot

IP.

& Settings

@& gzsoundwel

Properties

S5ID: gzsoundwel

Protocol: 802.11n

Security type: WPAZ2-Persanal

MNetwork band: 24 GHz

Network channel: =

IPv4 address: 192.168.0.162

IPv4 DNS servers: 202.96.134.33
202.96.128.86

Manufacturer: Qualcomm Atheros Communications
nc.

Description: Qualcomm Atheros QCA9377 Wireless

Driver version:

Physical address (MAC):

Copy

Have a question?
Get help

Network Adapter
12.0.0.1257
F8-DA-0C-4E-49-E3

Fig. 3-42 Viewing the WiFi router connected computer network address
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4 Device Information r Sample Settings T MNetwork Setting;/ Storage Settings r System Settings T File View |P
Data Storage
Save Wave: No -
Save FParam: No v
U3H Server
Send U3H: Yes w Send Wave: Yes ~ Send Param: Yes w
hodvese tire: Use IP | dddvess:| 192 . 168 . 0 . 162 | Powe:|18883
Transfer data in slow mode: MNo v
Send cache data: Yes w

Fig. 3-43 Setting the target IP address of the PC in RAEM1 Configuration software

(4) The SWAE software needs to be installed. After the software is installed, start the software, click

"Hardware and Sample", and click "Sample Settings".

v
File Hardware And Sample View Data Replay View tool Analysis Help

Qwu\/@@ w

Sample Sample Pause St Add Tag AS
Settings Tag View i

Sample nil 1ag

Fig. 3-44 Software sample Settings

| Sample Settings

f ‘ﬂ‘ IP Address: 192.168.0.162
| RAE1
| Port: 18883
S Sample length: 10000 (Paint, Maximum 100000)

Comparison of device number and channel number:

Index Device Name Channel ID
1 qc_raem’_test 0001 1

Fig. 3-45 Change Address in the Settings

(1 IP Address: specifies the IP address of the target PC. This parameter is the same as IP address

in Step (4) above. You can also click "... "on the right. Get the current computer IP address.
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(20 Port number: The port number is the same as that set in “RAEM1 Configuration” software.

(3) *Sampling speed: consistent with the sampling speed set by RAEM1-6 channels.

(4) Sampling length: only related to the waveform window display in SWAE. It is recommended to

set the value equal to RAEM1-6 sampling rate multiplied by EET (or the “sample length in unit of

microseconds in the configuration software”).

(5) Click the "Add" button to add channels. The pop-up window will allow to set the device number

and channel number. If you don’t define the channels here, the software will assign the channel numbers

based on the arrival orders of different channels. For example, if Channel 0003 data arrives first, Channel

0003 will be assigned as channel #1 in the software.

® Device number: Enter the last four digits of the channel ID as follows:

® Channel number: Manually define the channel number, which is defined as 1 in ascending order.

| Device number and channel number settings

ped

Device number: | AC_raem_test]

0006

Channel number: | 1

(5) Click "Save" and click "Sample" button:

View

Data Replay

View tool Analysis Help

Fig. 3-46 Click and Collect

(6) Define the data saving path: save the data sent by RAEM1-6 into “U3H” software format (.PRA

and .AED format).
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Saving Options

Browse... C:\Users\13702\Desktop\,
File Name ‘test ‘

Label ‘23031421 2347 ‘

[“]iSave Acquired Data Notice Before Acquisition

Fig. 3-47 Save path for the collection file

(7) Starting sampling will have a network matching process for a few seconds, and parameters and
waveform can be observed to be sent online. Generally, the waveform will appear first, and then wait

3 seconds for the parameters to appear.

BES

FE FhARNEdd:hh:mm:ss:m... TEEE (d... R FFEEATIE (us) BEE(Kp)) A

Fig. 3-48 Parameter table data

(8) When the mouse scrolls over the waveform view, the channel number will be changed:

4000 5.000 6.000 8.000 9.000 10«

Fig. 3-49 Waveform view
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4. RAEM1-6 loT Monitoring System Operation Guide

Network Modem, ADSL

AE Sensor

RAEM1-6

Qingcheng loT Cloud Platform

Customized @ LBRaWAN' NB~IoT

communication method: zighes

Fig. 4-1 Connecting the RAEM1-6 monitoring system

In addition to the function of detection, RAEM1-6 can also be used as monitoring equipment, namely,
RAEM1-6 sound wave (acoustic emission) monitoring system. Data can be uploaded to various cloud
platforms through existing Ethernet and Wi-Fi communication or upgrading 4G or other communication
methods to realize long-term unattended monitoring of monitoring objects in the Internet of Things. By
flexible alarm threshold settings, can actively push the alarm information to the client mobile phone.

Now connect the hardware as required. After completion, start RAEM1-6, and you can start the
operation after logging in to the QingCheng loT could platform.

The Internet of Things cloud can be the Qingcheng Internet of Things cloud platform independently
developed by Qingcheng, or it can be Alibaba Cloud, or Amazon AWS, or users can put forward other
client cloud requirements. This manual mainly describes how to use Qingcheng loT cloud platform and

Alibaba Cloud platform.
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4.1 4G network connection

RAEM1-6 can use 4G SIM card (Internet of Things network card) to connect to the cloud server
directly through mobile Internet for parameter configuration, data transmission, display analysis and other
purposes.

A single RAEM1-6 can directly connect to the cloud through its built-in 4G module. You need to
connect a 4G antenna and plug in a 4G SIM card. After the hardware connection is complete, start

RAEM1-6 to log in to the cloud server and start operations.

AE Sensor

RAEM1-6

Qingcheng loT Cloud Platform

Fig. 4-2 RAEM1-6 Connecting to the cloud over 4G

The IoT card slot is on the back of the RAEM1-6. Generally, the factory does not provide a 4G loT
card. Customers need to buy their own IoT cards, which can be wireless mobile cards of any carrier, 2G,
3G, 4G, 5G networks, standard (Mini-SIM) SIM card size. The Internet of Things network card can be
inserted to use. Note that the metal chip is inserted face down. Because the slot is relatively inward, a thin
pen or other similar object is needed to insert or remove it. To insert, push the loT card in until the card is

locked in the slot. To remove, push the card inward with the pen, and the card will be ejected.
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loT card slot

loT card

Fig. 4-3 RAEM1-6 Network adapter and card slot for the Internet of Things

If multiple RAEM1-6 are used and connected to the cloud via 4G networks, clock synchronization is
also required. It is only necessary to connect all RAEM1-6 in series with a cascade cable. Each RAEM1-6
has two clock synchronization interfaces. Connect one end of the cascading cable to any clock
synchronization interface of RAEM1-6, and connect the other end of the cascading cable to any clock
synchronization interface of another RAEM1-6 to cascade the two RAEM1-6. If so, cascade all required
RAEM1-6 in series.

Before delivery, the master/slave mode of the channel is set for clock synchronization. Users do not
need to perform operations. Generally, only one channel of each RAEM1-6 is set as the master, and the
others are slave. If multiple RAEM1-6 are cascaded, only one channel (which can be any channel) is
kept as the master, and all the other channels are changed to the slave. If you really need to operate
by yourself, you need to use network cables to connect RAEM1-6 to the computer and operate with

"RAEM1 Configuration software". For details, see Section 3.3.
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Qingcheng loT Cloud Platform

'\\\
= < * 4 1
» 4G
o Q"
|‘= Cascade X /
\. cable — s <= / Cascade
\\\ 3 cable
.\\\\-
o /'/(
Cascade — ~ Cascade

cable

cable Cas;ade
cable

Fig. 4-4 RAEM1-6 on the 4G network

4.2 Wi-Fi Network Connection

AE Sensor

RAEM1-6

Qingcheng loT Cloud Platform

Fig. 4-5 RAEM1-6 Connecting to the cloud center through the gateway
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RAEM1-6 can also use a wireless network gateway to connect to the cloud server for parameter
configuration, data transmission, display and analysis, such as Wi-Fi router. The following example uses a
Wi-Fi router as an example.

A single RAEM1-6 as a monitoring system can be connected to the Internet through a router.
Connect RAEM1-6 to the Wi-Fi router with an Ethernet cable first. Then the router connects to the Internet.
Log in the 1oT cloud platform to view data.

The Wi-Fi router also needs to be configured. There are two methods to make the router
configurations.

1 StaticIP: 192.168.0.101t0 106 Use a fixed IP: e.qg.
192.168.0.50
2  Change the static IP to dynamic Automatically assign IP address
IP and obtain IP from the router to devices
Table 4-1 RAEM1-6 Networking IP Configuration Methods

Method 1 means the router must be configured to the network segment “0” same as the RAEM1-6
static Ethernet IP, which should be 192.168.0.xxx. But “xxx” cannot be the same the IP as RAEM1-6
channels. So it is recommended to be 192.168.0.50 to avoid conflicts.

For method 2, the router can set to automatically assign IP addresses to devices. In that case,
RAEM1-6 Ethernet IP should be changed to “Dynamic” IP instead of static. One problem with Method 2 is
if in some case, the RAEM1-6 needs to directly connect to computer through Ethernet cable afterwards,
RAEM1-6 and the computer should both change the IP addresses to static IP again using the router
before the direct connection.

After the connection is successful, you can directly access the Internet to view devices and start
operations on the cloud platform of the Internet of Things. If your computer is connected to the same Wi-Fi
router as RAEM1-6, you can also use the RAEM1 Configuration Software (see Section 3.3) for local
configuration and simple debugging.

If multiple RAEM1-6 networks are required to be used as monitoring systems, first connect these
RAEM1-6 to Wi-Fi routers with network cables, and then connect the routers to the Internet. Log in the loT

cloud platform. The Wi-Fi router also needs to be configured. Follow the same method of single RAEM1-6
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configuration via WiFi to the Internet mentioned above. After the connection is successful, you can directly
access the Internet to view devices and start operations on the cloud platform of the Internet of Things. If
your computer is on the same Wi-Fi router as RAEM1-6, you can also use the RAEM1 Configuration
software (see Section 3.3) for local batch multiple configurations and simple debugging.

Multiple RAEM1-6 networks also require clock synchronization by connecting multiple RAEM1-6 in
series with cascade cable. Each RAEM1-6 has two clock synchronization interfaces. Connect one end of
the cascading cable to any clock synchronization interface of RAEM1-6, and connect the other end of the
cascading cable to any clock synchronization interface of another RAEM1-6 to cascade the two RAEM1-6.
If so, cascade all required RAEM1-6 in series.

Before delivery, the master/slave mode of the channel is set for clock synchronization. Users do not
need to perform operations. Generally, only one channel of each RAEM1-6 is set as the host, and the
others are slave. If multiple RAEM1-6 are cascaded, only one channel (which can be any channel) is kept
as the host, and all the other channels are changed to the slave. If you do need to perform this operation

by yourself, refer to Section 3.3 for details.

Qingcheng loT Cloud Platform

Switch/Router/Modem

Network cable

<:> R

Fig. 4-6 Networking of RAEM1-6 through the gateway
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4.3 Qingcheng loT Cloud Platform

Qingcheng Internet of Things (IoT) Cloud Platform is a cloud platform developed by Qingcheng AE
Institute for our own Internet of Things acoustic emission products. Customers can log in to the platform to
remotely check and modify the device configurations in real time, as well as real-time display of AE
waveform, parameters, and the rating levels, alarms and reports, etc.

Log in to the Qingcheng loT cloud platform (http://cloud.ae-ndt.com) and enter the account name

and password. At present, the cloud platform does not support users to register their own accounts. All
account registration needs to be operated through Qingcheng Company. Please contact us for user

registration and login information.

QingCheng loT Cloud Platform

User name login

£ The user name admin or not is common

Fig. 4-7 Qingcheng Internet of Things cloud platform login

After the login, at the upper right menu bar of the platform page, there are languages

(Chinese/English) conversion and user interface and password settings available.

T ® Q © @ I /Madmin2 v

Fig. 4-8 Basic Profile Menu Example
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4.3.1 loT Products

4.3.1.1 Device Groups

Group the devices to facilitate subsequent management of the devices. You can add groups through
the device groups page to manage devices in groups.

The operation is as follows: click [Add], fill in the "Name", "Parent", and "Department" information
(Note: When creating a new parent, the "Parent" column does not need to be filled in). “Purpose” can be

“Default” or “AE Location Analysis”. Choose “Default” in general.

Add Device Group X

" Name

* Department

" Parent

Purpose

Remark

Submit Cancel

Fig. 4-9 Device Group “Add” window

= Device Groups T ® Q © & 3 Mpadmin2v
& Home -
& System Config Name Q Search 2 Reset
Unfold search
4 Permission Manage ~
+ Add
[ System Monitor
Name Department Purpose Remark Created At Action

@ loT Product
¢ Edit 1y Delete @ Bind Device
Default 2024-09-24 15:20:14 & Bind Alarm Scene
& Storage Tank Config

TOS cable-stayed bridg CONSTRUCTION TES
E Products e TSPZ0.0

CESTRERIRS  ESRER ciEm

s & Default 2024-09-23 14:30:38
&% Devices . @& Storage Tank Config
_ £ Edit | Delete @ Bind Device
& Firmwares CONSTRUCTION TES
WIRE_BREAK_TEST Ae Location Analysis 2024-09-08 05:17:54 £ Bind Alarm Scene

TSP.Z0O.O
@ Storage Tank Config

[ loT Data

¢ Edit 1y Delete @ Bind Device
& Alarms . PRINIOTAKIS SAIC PRINIOTAKIS SAIC Default 2024-08-01 13:36:52 £ Bind Alarm Scene

& Storage Tank Config %

Fig. 4-10 Device Group page of Qingcheng loT cloud platform
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® Bind Device: Binding devices into this group for group managements.

® Bind

Alarm scene: After grouping devices and binding alarm scenarios, users can receive alarm

information for the grouped devices in this alarm scenario.

® Storage Tank Config: generally used for detecting the bottom plate of atmospheric storage tanks. After

filling

the information, a detection report can be automatically generated by clicking the [Report]

button at the bottom right corner;

B Basic Information

Fill in

the relevant basic information based on the on-site inspection environment, and scroll down the

page and click [Submit] on the bottom left corner after filling it out.

Storage Tank Config

Group Name
Inspector Compa
ny

Material

Bottom Thicknes
s

Instrument

Fixed Method

Basic Info Sensor Layout Loading Sequence Graph Attenuation Record

m Caneel

Customer Tank Number Tank Type
XX Petrochemical 304-CW-101 vertical tank

Temperature Medium Design Pressure
XX Engineering Lid. Room temperature residual oil Atmospheric

Volume Dimension Operating Press
ure

Q235A 20R 10000m3 $12000x12800mm Atmospheric
Built Date Standards Test Method
center 7mm/ edge 10 mm Jan 2020 JBT10764-2023 Tank bottom festing
Filter Frequency Probe Model Couplant
RAEM1-6 20-100KHZ G140 ‘Vacuum grease
Test Date
Magnetic holder 2024/04/24

Fig. 4-11 Storage tank configuration - basic information

B Sensor Layout

€ Tank Diameter (mm): the diameter and length of the tank bottom plate;

€ Channel No.: Click to select the device number, then click to add it;

€ Add: After selecting the device number in the channel number column, the device is added as

a channel in the tank bottom location map;

€ Delete: After selecting the device number in the channel number column, the channel can be

deleted from the map;

€ Clear: Clear all sensors from the map;

€ Generate Graph: save and generate the current location map on the left into the final report. If

“Generate Graph” button is not clicked, the location map on the left will not be saved to the

report.
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€ Move Left: After selecting one of the channels above, the device can be moved left by one

channel number;

€ Move Right: After selecting one of the channels above, the device can be moved to the right

by one channel number;
€ Submit: Save the sensor layout plan.

Storage Tank Config

Tank Bottom Location Graph x: -5825.5mm y:5825.5mm Group Name

Max Sensor Spacing(mm)

e ®|

Channel No.

o °

Generate Graph

r
Ld

Channel No. 001 002 003

o
B
fnee

@

* Tank Diameter(mm)

Fig. 4-12 Storage tank configuration - Sensor layout

B Loading Sequence
€ Add: to add a new load into the sequence.
Duration (min): Loading or load hold time;

L 4
€ Height(m): represents the loads;
L 4

20000

Refresh: after filling the duration and height, refresh to update the loading sequence on the

left;

.

Delete: delete one of the load sequence;

L 4

Generate Graph: save and generate the current loading sequence on the left into the final

report. If the “Generate Graph” button is not clicked, the loading sequence on the left will not

be saved to the report.
€ Submit: Save the loading sequence.

B Attenuation Record

€ Measurement Probe: to specify one channel to do the attenuation test;

€ Add: to add a recording point of the test.
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* o o

*

B Report:

Distance (m): the distance from the probe to the simulation point location.
Amplitude (dB): the amplitude of the received signal from the simulation point.
Delete: delete one of the recording points;

Submit: Save the record.

Based on the information, the cloud will generate a storage tank test report which can be

downloaded and saved.

Storage Tank Config X
Basic Info Sensor Layout Loading Sequence Graph Attenuation Record
Loading Sequence Graph GrolgNae
Height(m)
0 Loading Sequence .
[Height] * represents the load
8 Duration(min) Height(m)
10 5 Update Delete
Duration(min) Height(m)
6 10 8 Update Delete
Duration(min Height(m|
Duration(min) Height(m)
30 10 Update Delele
2
Duration(min) Height(m)
10 3 Update Delete
O e MR
1 6 11 16 21 26 31 36 41 46 51 56 61 66 71 76 81 86 93 Duration(min) 10 Height(m) 9 -
Report Cancel
Fig. 4-13 Storage tank configuration - loading sequence
Storage Tank Config X
Basic Info Sensor Layout Loading Sequence Graph Attenuation Record
Group Name Measurement Probe

Distance(m) AMP(dB) )

0.1 Delete
Distance(m) AMP(dB)

0.5 99 Delete
Distance(m) AMP(dB)

1 98.5 Delete
Distance(m) AMP(dB)

15 7 Delete

m el

canee

Fig. 4-14 Storage tank configuration - Attenuation record
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4.3.1.2 Devices

The "Devices" page lists all loT AE devices under the current account. Users can search for the
desired devices by different search items, such as searching by device name and number, product,

device group, status or product type. Users can also add new devices.

= Devices T ® Q © @ @w admin2 v
o o Device Groups X Devices X
& System Config Device Serial Product =~ Select Device
Numb: G
L Permission Manage - i ’ e
Status Sele Product Selex & Reset
Unfold search
[ System Monitor Type
+ Add + Batch Add {3+ Product Config
@ 10T Product
Device Info 3 Class Info Status Info Created At & Action
B Products
Serial Number: =
O Device Groups ) Department: CONSTR
Device: TOS_RAEM1-6_DEV_3_CH15 UGTION TEST SPZ O. sats: [ b et o venn
. : Online ¢ ©
Channel No.: CH1 o ! 2024.09-24 17:26:52 i . A; 'swﬁ a[;a‘ ;
. - 3 Device Action elete
Product: RAEM1 Device Group: TOS ca 2024-09-26 14:00:32
Product Type: Direct Device ble-stayed bridge
_ Version: V1.0.68_20240620
& Firmwares
Serial Number: & .
= 10T Data X Department: CONSTR
Device: TOS_RAEM1-6_DEV_3 CH14  cTiONTEST SPZO
Status:  Online 4 Edit @ View Data
ChdficlNosiei1 o o 2024-09-24 17:05:20 = it
< Alarms v Product: RAEM1 Device Group: TEST 2024-09-26 14:00:32 @ Device Action Wy Delete
Product Type: Direct Device 1 - «

Version: V1.0.68_20240620

Fig. 4-15 Device Manage page

Edit Device
* Series NO.
Name qc_raem1_2m_002
* Channel NO. qc_raem1_2m_002
* Department
Product Type ~ Direct Device
* Product Name ~ RAEM1
* Device Group W

Data Store

m Gancl

Fig. 4-16 Device Manage “Edit” or “Add” Window
[+Add]: You can add new devices or edit the existing devices.
® Serial Number: Fill in the device number on the product label (required)

® Name: User-defined (required)
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Channel number: User-defined (required)

Department: Select the department to which the device belongs (required)
Product Type/Name: Select the corresponding product (required)

Device group: The group to which the newly added device belongs (required)
Data store: Select the server for data storage (required)

Server connection: select the server to connect the device to. (required)

After a new device creation, it will show up a new row for the created device. Under the “Action”

column on the right, click “Edit” to modify the device information above.

4.3.1.2.1 Device Configuration

Devices X
Serial Number ‘ 2024-09-26 14:00:32 Product Version
TOS_RAEMI-6 DEV_3 Ch Online RAEM1 | V1.0.68 20240620

Wake up Sleep Start sampling Stop sampling AST Test Refresh Config Query State Refresh Page

View Data Device Notice Message

Firmware Upgrade * Serial Number

AE Parameter Config

Bind Alarm Scene

Threshold(dB) 70

AE Filter Config

AE FFT Config Sampling Rate(k/'s) ~ 2000

AE Timing Config

Sampling Mode @ Envelope Sampling Continuous Sampling

AE Rating Config

EET(us) 10000

Wire Break Config

HDT(us) 3000
HLT(us) 10000
Enable Sending Parameters @ Yes No
Enable Sending Waveform Yes © No
Sampling Status @ Sampling Sampling stop

System Time

Fig. 4-17 Device Manage > Device Configuration page
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Click “Device Action” to enter the device configuration page. In the device action page, you can see
the colored button with Reboot, Wake up, Sleep, Start sampling, Stop Sampling, AST test, Refresh
Config, Query status, refresh page and View data functions. And you can configure the device with
Firmware upgrade, Parameter config, Filter config, FFT config, Timing config, Rating config, Bind
alarm scene, Wire break config.

There are some device configuration page buttons description below:

® Reboot: Restart the device;

® Wake up: to wake up the device in sleep mode (currently only available in RAEM2);

® Sleep: to command the device to immediately enter sleep mode (currently only available in

RAEM2);

® Start Sampling: to command the device to begin acquisitions;

° M: to command the device to stop acquisitions;

® AST test: Press to perform an AST test once (currently only available in RAEM2);

® Refresh Config: Read the latest device configuration and refresh the page;

o to obtain the device current status;
o [ RGHEE WL Refresh the current web page;

® View data: Go to the 'AE Data’ page to view the data;

o VLRI il ile]5): Click to obtain the notification messages of the device.

(1) Firmware Upgrade:

To upgrade the firmware, select the target device and click [Device Action] on the right. In the
pop-up window, click [Upgrade] to upload the firmware package. Contact us for the firmware package.
After the device receives the upgrade request, it will upgrade automatically and automatically reboot to

take effect. Please don’t interrupt the process until the device finishes rebooting and is back online again.
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(2)

Add Firmware

* Firmware update_20231129.zip

“ Product ~ RAEM1

Version  update_20231128

Remark

Upload Firmware Upload

5 hitp/8.136.201.16:9010/aeiot/202312/19/5Qp51ybL..

Fig. 4-18 Firmware Upgrade Window

In the [AE Parameter Config] tab:
® Threshold

Preset trigger threshold, in unit of dB When the amplitude of the sampling signal exceeds this
threshold, the starting point of the AE signal is identified by the AE processor. Only valid for the
envelope sampling mode, not for the continuous (parameter) sampling mode.

® Sampling rate

Sampling rate is the number of points of the analog voltage signal sampled by the analog-to-digital
chip every second. The unit is k/s, indicating that N thousand points per second. For example,
1000k/s, that is, one million points per second (1MHz).

® Sampling mode

According to the selected mode, the start and end of the received acoustic emission signals are
identified, in order to generate the corresponding AE feature parameter data. There are two modes
available, envelope sampling and continuous sampling:

B Envelope sampling

The start and end points of a hit signal (envelope shape) are defined and identified according to
the set threshold, HDT, HLT and EET parameters, in order to generate the corresponding AE
feature parameter data.

Enforced End Time (EET)

The EET ranges from 1ps to 50,000 ys. When the acoustic emission signal amplitude is
consistently higher than the threshold value, and the set hit definition time (HDT) cannot
determine the intercepted acoustic emission parameters, the EET takes effect. The system
breaks up the continuous signal by using EET as the "duration" of the current generated
parameter, and other characteristic parameters is calculated based on this duration of
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waveform signal. EET is valid only for envelope sampling mode, but not for continuous
(parameter) sampling mode.

Hit defined time (HDT)

Envelope definition time (or hit definition time), unit: microsecond (us), abbreviated to
HDT, ranging from 100us to 50,000us (a positive integer). It means the waiting interval of a
hit signal for the correct determination of the end point of a hit signal. When the set HDT
value is more than the time interval (T) between the threshold exceeding time of two
adjacent signal envelopes, the two signal envelopes will be classified as an acoustic
emission hit signal. If the HDT value set is less than the time interval (T) between two signal
envelopes’ threshold exceeding time, the two signal envelopes are divided into two acoustic
emission hit signals. For the same signal, the larger the HDT value is, the fewer AE
parameters will be extracted; the smaller the HDT value is, the more AE parameters will be
extracted. HDT is only effective for envelope sampling mode, but not for continuous
parameter sampling mode.

Hit lock time (HLT)

Hit lock time, unit: microsecond (us), abbreviated to HLT. The value ranges from 1 to
20,000,000 (positive integer). To avoid receiving the reflected or post waves, the time
window for turning off the measurement circuit is set. After the end of the current acoustic
emission event, a signal for a period of time (HLT) after the HDT is ignored. This window is
called the hit lock time, and the value set is affected by signal attenuation and structure size.
If the setting value is too large, the subsequent acoustic emission signal will be missed. The
next acoustic emission signal period exceeds the threshold, but the HLT has not ended. So
the signal will not be collected at the period. HLT is only effective for envelope sampling
mode, but not for continuous parameter sampling mode.

Continuous sampling

According to the sampling length, sampling times and sampling interval, the acoustic emission
signal that exceeds the threshold is intercepted and analyzed, in order to generate the
corresponding AE feature parameter data.

Sampling length

The length of each sample, in unit of microseconds (us), is a signal for a set length collected
each time. It is only valid for continuous (parameter) sampling mode, but not for envelope

sampling mode.

Sampling times

The number of times a fixed-length signal is collected in continuous sampling mode. It is

only valid for continuous parameter sampling mode, but not for envelope sampling mode.

Sampling interval

In continuous sampling mode, the interval stopping time after each sampling of a
fixed-length signal, in unit of microseconds (us). After the time is up, the fixed-length signal
is collected again. It is only valid for continuous (parameter) sampling mode, but not for
envelope sampling mode.
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® Enable sending parameters

Whether to send parameters to the Qingcheng loT cloud platform. Enabled by default.

® Enable sending waveform

Whether to send waveform to the Qingcheng loT cloud platform. Disabled by default.

® Sampling status

Select Sampling or Stop Sampling, which indicates the current collection status of the device.
® System time

System clock, in seconds. The display format is yyyy-mm-dd hh:mm:ss.

After completing the settings, click [Submit]. If you see FOK" returned at the top of the page and the

page parameters have been modified, it means the modification is successful.

Copy Device Config: Click and pop up a window to select the devices of the same group to have all

the copied configurations. After submitting, the selected device will be updated synchronously.

(3) In the [AE Filter Config] tab:
® Enable Filter
Whether to enable the digital filter in the device or not.

® High-pass Filter: it means the lower limit of the frequency band. When the signal frequency is
lower than this frequency, the signal will not pass. Unit of KHz.

® Low-pass Filter: it means the upper limit of the frequency band. When the signal frequency is
higher than this frequency, the signal will not pass. Unit of KHz.

Wake up Sleep Start sampling Stop sampling AST Test Refresh Config Query State Refresh Page View Data

Device Notice Message

Serial Number
Firmware Upgrade

AE Parameter Config Enable Filter
©Q Yes No

High-pass Filter <= Low-pass Filter : Low-pass Filter <= SamplingSpeed/2

AE FFT Config High-pass Filter(kHZ) 5

AE Timing Config
. Low-pass Filter(kHZ)
AE Rating Config 175
Bind Alarm Scene
System Time

Wire Break Config

Fig. 4-19 AE Filter Config
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(4) Inthe [AE FFT Config] tab:
® Enable FFT: Whether to enable the FFT function or not.

® Decimation Factor [1-10]: choose an integer from 1 to 10 to decimate the signal by M. It means
it keeps only every Mt" sample to perform the FFT function.

® Start Frequency: The start frequency of the partial power spectrum segment.

® End Frequency: The end frequency of the partial power spectrum segment.

After filling, press "Auto Spacing" to auto proportionally allocate the frequency range set here.
® Partial Power Segment 1 to 5: check-box the [Enable] M after the segment to enable the
current frequency segment. Any segment can be selected as needed. After selecting a segment,

set its frequency band upper and lower limits. Simply enter a positive integer in unit of “kHz”;

Wake up Sleep Start sampling Stop sampling AST Test Refresh Config Query State Refresh Page View Data

Device Notice Message

* Serial Number
Firmware Upgrade

AE Parameter Config EET Enibie

Yes © No
AE Filter Config

Decimation Factor{1-10]

AE Timing Config

AE Rating Config
Partial Power Segment Start Frequency End Frequency Enable

Bind Alarm Scene 100 150

Wire Break Config 200 250

300 350

<]

400 450

<]

500 550

8

System Time

Fig. 4-20 AE FFT Config

(5) Inthe [AE Timing Config] tab:

You can choose to collect signals at regular intervals. The default is the “Continuous Sampling”
mode, which means that the acquisition is continuous and uninterrupted. Another type is the “Interval
Sampling” mode, which means that after collecting signals for a period of time, the collection is paused
for a period of time, and then restarted for a period of time, repeating the cycle. If you choose the Interval
Sampling mode, you need to set the duration of each collection (in seconds) and the duration of stopping

(in seconds). The “Scheduled Sampling” mode, which means only start to collect data when the start
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time is up, and stopping the collection when the end time is up. Its minimum unit is days.

Operations:

Click [Device Action] >> [AE Timing Config.] button on the right menu bar of the desired device to
open the “Device Configuration”.

After completing the settings, click [Submit]. If you see "OK" returned at the top of the page and the

page parameters have been modified, it means the modification is successful.

T ® Q © @ 3 ﬂE‘adm\nZv

@ home Device Manage X

& System Config o Series NO. 2024-09-05 17:56:08 Product Version

qc_raem1_10m_001

Online RAEM1 V1.0.68_20240725_01

L Permission Manage -

[ System Monitor v
Wake up Sleep start sampling stop sampling Ast Test Refresh Config Query State Refresh Page

© ot Product View Data Device Notice Message

B Product Manage

Firmware Upgrade Series NO.
O Device Group
AE Parameter Config

) Timing Sampling Type @ Continuous Sampling Scheduled Sampling Interval Sampling Trigger
& Device Manage AE fir Config

AE FFT Config System Time(timestamp)

£ Firmware Manage

AE Timing Config |

lot Data v
AE Rating Config

Fig. 4-21 Timing Configuration Page

(6) Inthe [AE Rating Config] tab:

Rating is to evaluate the overall performance levels of the current acoustic emission events
according to the defined rating rules, so as to make alarms or action measures in response to different
rating results. Select some parameters and set their values as different intensity levels, and specify the
activity levels by the number of times that intensity levels report within a certain period. During the
specified acquisition period, if any of the collected parameters exceeds a specified intensity or activity
level threshold, it will be assessed and rated to a certain level of intensity or activity. Users can set the
intensity or activity level for alarm reporting, or they can push alarm information according to the
comprehensive rating levels.

The comprehensive rating level combines both the intensity and activity levels over a period of time
and obtains the highest level of the comprehensive rating. The comprehensive rating level meets the
NBT47013.9-2015 standard. It is important to note that the intensity level of the comprehensive rating

cannot exceed 3 levels and the activity level cannot exceed 4 levels. Otherwise, a comprehensive rating
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cannot be obtained.

. . Activity Level
Comprehensive Rating Level
4 3 2 1
3 4 4 3 2
Intensity Level 2 4 3 2 1
1 3 3 2 1

Table 4-2 Rating level standards

® Enable rating

Whether the rating function is enabled.

® Intensity config

If a comprehensive rating is required, the intensity should not exceed 3 levels. Click "Add intensity" to
add an intensity level. Under the same intensity level, you can add multiple rules. The relationship
between different rules of the same intensity level is "OR" condition. That is, if one of the rules is met,
the intensity of this level is reached. In the same rule, add one or more parameters as the intensity level
conditions. The relation of all these parameters under the same rule is "AND" condition. That is, the rule
can be considered as reached only when every parameter condition in this rule is met. For example, the
intensity level 1 has two rules. Rule 1 is when the amplitude (AMP) exceeds 70dB and also the energy
exceeds 500 KpJ at the same time. Rule 2 is when ASL exceeds 65dB. The intensity level 1 is
considered reach if either rule is met. For Rule 1, both conditions are required to meet so that Rule 1 is
met.

® Activity config

If a comprehensive rating is required, activity cannot exceed 4 levels. Every time when an intensity is
greater than or equal to level 1, one activity is counted.

® Rating Interval

The data collected within this period are counted, and the rating results are given according to the
intensity and activity rules. The unit is second. The default value is 20 seconds.

® Rating report criteria

Select no report or select to report a level of intensity. If you choose to report level 1 intensity, it will
alarm when the intensity is equal to or greater than level 1.

® Intensity reporting min. interval

No more intensity alarm of the same level will be reported within this period of time after the first alarm
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will also report an alarm. The default value is 10 seconds.

Operations:

Click [Device Action] >> [AE Rating Config.] button on the right menu bar of the desired device to

open the “Device Configuration”.

After completing the settings, click [submit]. If you see "OK" returned at the top of the page and the

page parameters have been modified, it means the modification is successful.

@ home

& System Config

1 Permission Manage

[ System Monitor

L permission Manage -

[ System Monitor

@ lot Product

E Product Manage

O Device Group

&> Device Manage

£ Firmware Manage

= lot Data

) Alarm Manage

= lot Data

) Alarm Manage

Device Config T ® Q © @O O /{nadminQV
Device Manage X e Config
Series NO. 2024-09-05 17:56:08 Product Version
ge:.raem1_10m. 1 Online RAEM1 | V1.0.68 20240725 01

View Data Device Notice Message

Firmware Upgrade * Series NO.
AE Parameter Config
Enable rating Yes © No
AE fir Gonfig
AE FFT Config Intensity Config + Add Intensity
AE Timing Config
Activity Config ~ + Add Activity

AE Rating Config

Bind Alarm Scene Rating Interval(s) 20

Wire Break Config
Rating Report Criteria @ No Report

Intensity Reporting Min. Interval(s) 1

System Time(timestamp)

Fig. 4-22 Device Manage > AE Rating Configuration page

(7) Inthe [Wire Break Config] tab:

Wire break configuration is the setting of the calculation and determination function of wire break

rate.
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® ® Q © @ 3 /Mpadmin2v

Device Manage X

2 home

& System Config « Series NO. 2024-09-05 17:56:08 Product Version

qc_raem1_10m_001

Online RAEM1 V1.0.68_20240725_01

L Permission Manage -

[ System Monitor ~
Wake up Sleep start sampling stop sampling Ast Test Refresh Config Query State Refresh Page

ot roduc View Data Device Notice Message

B Product Manage

Firmware Upgrade * Series NO.
O Device Group
AE Parameter Config

) Wire Total Amount 2
&> Device Manage AE fir Config

itif not necessary | only allowed at debug period

AE FFT Config tips: don't edi
Wire Break Amount 0

£ Firmware Manage

AE Timing Config

AE Rating Config m

Fig. 4-23 Wire Break Configuration Page

[ lotData

4.3.2 loT Data

43.2.1 AE Data

The [AE Data] page displays the time diagrams of the change of a few parameters of one or a few
devices. You can click [loT Data] — [AE Data] in the menu bar on the left side of the platform to enter. Or
click the [View Data] button on the right side of the [Device Manage] page to enter the [AE Data] page of
the device. The default is the correlation diagram of all parameters with time.

® Product: select the product type of the device.

® Device: Enter or select the device number. There can be more than one device.

® Parameter: View the relationship between the selected parameter and time. The optional

parameters are: AMP (amplitude [dB]), ASL (average signal level [dB]), Power (energy
[KpJ=10"3 pJ]), duration [us], counts, rise time [us], RMS (root mean square [mV]), rise counts.

® Creation At: You can choose the length of the time axis to be displayed, such as the last 10

minutes, one hour, one day, one week, etc. or set any time period.

(1) Viewing Data

Select "RAEM1" for [Product], select the actual equipment ID number for [Device], and select
[Created At] according to your needs. After setting, click [Search] to update the chart display. When the

mouse moves over on the charts, the reading and time of the parameter corresponding to the horizontal
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and vertical coordinate points will be displayed.

Product® = RAEM1 Device = JF_RAEM1_WIFI 03 x Parameter =~ Selec Custom
Param
Created At ) 2024-01-04 13:00:00 To 2024-01-04 13:03:00 Auto Refreshi@R=I-= o]
& Reset Expand search~

¥ Download (ToSwae) + Download (ToCsv)

AMP (dB) ~@- JFRAEMIWIFLO3AMP (dB) +7 O B M ol O L ASL (dB) ~&- JFRAEM1 WIFL03ASL (dB) 19 () B A ol O ok
60 40
50
30
40
30 20
20
10
10
0, ' Time 0 . Time
)24-01-04 13:00:00.001 2024-01-04 13:01:01.000 2024-01-04 13:02:16.930 )24-01-04 13:00:00.001 2024-01-04 13:01:01.000 2024-01-04 13:02:16.930
Energy (Kpj) ~@- JF RAEM1_WIFI 03Energy (Kp) +7 G B A ol O 1k RMS (mV) 8- FRAEMIWIFLOSRMS (mV) + B 4 al O o
4 021
0.18
: 015
012
2
0.09
4 0.06
0.03 A
09 A l : A Time 0, . Time
)24-01-04 13:00:00.001 2024-01-04 13:01:01.000 2024-01-04 13:02:16.930 )24-01-04 13:00:00.001 2024-01-04 13:01:01.000 2024-01-04 13:02:16.930
Duration (ps) @~ JF_RAEM1_WIF 03Duration (15) +7 &1 B M al O o Counts () @ JFRAEMI WIFL03:Counts 0 +7 G B 4 al O &
2,000 350
300
1,500 .
200
1,000
150
500 100
50
0 ; . Time 0 . Time
)24-01-04 13:00:00.001 2024-01-04 13:01:01.000 2024-01-04 13:02:16.930 124-01-04 13:00:00.001 2024-01-04 13:01:01.000 2024-01-04 13:02:16.930

Fig. 4-24 Data monitoring page

Double-click on any coordinate point, the pop-up window displays a waveform corresponding to that
coordinate point (parameter). However, if “‘Enable sending waves” function is not enabled in Parameter
Config, no waveform is uploaded and displayed here. On the top of the pop-up “Wave” window, the
waveform arrival time and its other 8 parameters extracted from this waveform are displayed. When the
mouse cursor moves over the waveform, its voltage value and the time coordinate at each closest data
point will be displayed correspondingly. Click "Previous" or "Next" to display the adjacent waveform
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diagrams.
X
Show Param Show Time Domain Show Frequency Domain
[ JE_RAEM1 WIFI 03 ] 2023-12-25 13:31:45.973664 TaB MO L
Time Domain(mV)
04
03 t 1
02 i
01 1 / A L]
o " W A ] r A ¢ A 4 # LYW AP AN AW, g T Time
& 7 i s 3 F T N
-0.1 4 ) 4 | ¢ V -
-0.2
)
- 0 24 48 72 96 120 144 168 192 216 240 264 288 JEraly 321 528 552 576 600 624 648 672 636 720 744 768 792 816 840 864 888 912 936 960 984
3
e -0.3133333333333333
AMP (dB) ASL (dB) Energy (Kpj) RMS (mV) Duration (ps) Counts () Risetime (us) Risecounts () Peak Frequency (kHz) Centroid Frequency (kHz) Local Power Spectrum Proportion 1 ()
54.945 35.38 3.539 0.182 991 52 18 18 0 0 0
Local Power Spectrum Proportion 2 () Local Power Spectrum Proportion 3 () Local Power Spectrum Proportion 4 () Local Power Spectrum Proportion 5 ()
0 0 [ [
points:991

Fig. 4-25 Waveform page from the AE Data

The buttons in the upper right corner are: Regional Zoom In, Regional Zoom Out, Data View, Switch

to Line Chart, Switch to Bar Chart, Restore, and Save as Image.

Show Param Show Time Domain Show Frequency Domain

[ JFE RAEM1 WIFI 03 ] 2023-12-25 13:31:45.973664 naBRE Ml S
Time Domain(mV) LN
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02 //\\ '\ / \ il £ X K\
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168 174 180 186 192 198 204 210 216 222 228 234 240 246 252 2

AMP (dB) ASL (dB) Energy (Kpj) RMS (mV) Duration (ps) Counts () Risetime (us) Risecounts () Peak Frequency (kHz) Centroid Frequency (kHz) Local Power Spectrum Proportion1 ()
54.945 35.38 3.539 0.182 9291 52 18 18 0 0 0
Local Power Spectrum Proportion2 () Local Power Spectrum Proportion 3 () Local Power Spectrum Proportion 4 () Local Power Spectrum Proportion 5 ()
0 0 0

points:991

Fig. 4-26 Expand Waveform page from
® Regional Zoom In: Click “Regional Zoom-in” button, then use the mouse to pressure down and drag
a rectangle area in the graph. Once releasing the mouse, only the selected area (in time domain) of

the graph will be displayed.

® Regional Zoom Out: Click “Regional Zoom-out” button, the graph will restored to the previous
zooming stage.

® Data Table: list all the data points in table list.

® Switch to line chart: display data in line chart.

® Switch to bar chart: display data in bar chart.
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® Restore: Restore to default state.

® Save as Image: You can save the image to your computer.

Show Param Show Time Domain Show Frequency Domain

[ JF_RAEM1_WIFI_03 ] 2023-12-25 13:31:45.973664 DaBAxad O
Time Domain(mV)
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03
02
0.1
o a8 . Time
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AMP (dB) ASL (dB) Energy (Kpj) RMS (mV) Duration (ps) Counts () Risetime (ps) Rise counts () Peak Frequency (kHz) Centroid Frequency (kHz) Local Power Spectrum Proportion 1 ()
54.945 35.38 3.539 0.182 991 52 18 18 0 0 0

Local Power Spectrum Proportion2 () Local Power Spectrum Proportion 3 () Local Power Spectrum Proportion 4 () Local Power Spectrum Proportion 5 ()
o 0 [] 0

points:991

Fig. 4-27 Expand Waveform page from in bar diagram
(2) Data Download
® Download (To CSV): Download the AE data locally in CSV format.
Steps: [Product] Select "RAEM1", [Device] Select the device number that needs to download data,
[Creation Time] select the creation time of the data that needs to be downloaded, and click
[Download (To CSV)]. In the pop-up window, click “OK” to start the download of data. Once finished,
it will show up as a CSV file with all parameters from the selected time frame of the device.
® Download (To SWAE): Download the AE data locally in the format of SWAE software can read,

which is .PRA and .AED format.

Product*  RAEM1 Device =~ JF_RAEM1_WIFI 03 x Parameter  Sele Custom

Created At 2023-12-25 00:00:00 To 2023-12-26 00:00:00 Auto Refres

Param

2 Reset Expand search~
+ Download (ToSwae) ¥ Download (ToCsv)
AMP (dB) ~@- JFRAEMT_WIFLO3AMP (dB)  +7 9 B A ul O i ASL (dB) 8- JFRAEMIWIFIO3ASL (d8) 1 9 B 4 al O o
100 0
60
80
50
52 40
40 30
20
20
10
0 ; Time 0 r . Time
)23-12-25 13:29:53.645 2023-12-25 13:30:03.848 2023-12-2513:31:23.025 )23-12-25 13:29:53.645 2023-12-25 13:30:03.848 2023-12-25 13:31:23.025

Fig. 4-28 Download Data
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Download
Device
Created At 2024-09-01 00:00:00 To 2024-09-30 23:59:59
Enable Sending Waveform Yes ON

Don't forget the last slash "/" at the end !

Save Path D:/AeData/

Download the tool below, unzip it and keep it open before you start submitting download requests!
https://iwww.iot.ae-ndt.com/download/aeTool/aeDownloadProxyTool.rar

II Cancel

Fig. 4-29 Download to SWAE window

If [Download To SWAE] is selected, first download the “aeDownloadProxyTool.rar” by clicking the

link at the bottom of the pop-up window and decompress the compressed file, run the "Tools". Select
"Device" and "Creation Time". If you also need to download the waveform data, select "Enabling Sending
Waves" and click "Submit" after completing the settings.

After submission, when the running 'Tools' page displays ‘download finish!!!'", it indicates that the

data download is complete.

C:\Users\Ixy\Desktop\aeDowr X + v

"} {"ext":"pra”, "sec":1764176212, "ns":766929916, "data“:"a33333a3543a9365{66bb62d9ccu2@b072884540f2d24d621058d13f9a999999
9999a93f1283c0caa185374@2600000@2600000@44000006cd070@@6e8030@@@"} {llextlt: ¥pr 778930910, "data
a3a3333354aa9365deSa6d2e643bdF4F8d67“64@b29deFa7c6Ube33F333333333333b33F2¥dd249681f53b4013000990130009003c090900c0070000
e8030000"}, {"ext":"pra", "sec":1704176212, "ns":790931910, "data" : "a3a3a3a354aa9365c6a92u2f6de7fbadf132u4540be9fla2fdd2ud63f
c976be9fla2fad3ff6285c8fc275394035000000350000003e000000d0070000e8030000"}, {"ext pra sec":1704176212,"ns" :802936910,
"data":"a3a3a3a354aa93654ed8db2f9ccu20b07288U540e5d022dbf97ed23f39bUc876be9faa3f6U3bdfuf8d373840210000002100000040000000
ce070000e8030000"}, {"ext" ra","sec":1704176212, "ns":814937910, "data": "a3a3a3a354aa9365361792302fdd2406810545409eefa7c6
4b37d13f9a9999999999a93f6u43bdfUf8d3738400e0000000c0000003e0000OOC10700008030000"}, {"ext" : "pra", "sec" :1704176212, "ns" :82
6945910, "data": "a3a3a3a354aa936576314a319ccU420b07288u5403bdfuUf8d976ed23f39bUc876be9faa3f6U3bdfUf8d3738403c0000003cO000000
3d0000AOdOO70000e8030000"}, {"ext" : "pra", "sec":1704176212, "ns" :838946910, "data a3a3a3a354aa93655e500132el17aldaed 7214740
a2u5b6f3fddued3f2b8716d9cef7b33f355ebali90c623cL01a0000001a0000003000000d0070000e8030000"}, {"ext" :"pra”, "sec":1704176212
,"ns":850953910, "data":"a3a3a3a354aa9365b686b832643bdfUf8d67U46U403108aclc5a64db3f54e3a59bcy20b03fUc37894160053a4001000000
01600000041000000bf070000e8030000"}, {"ext" : "pra", "sec":1704176212, "ns":862965910, "data": "a3a3a3a354aa936596d06+33b81e85eb
51c8464021b0726891ede03fec51b81e85ebb13f25068195430b3bL0OOLOAOOOAOLAOO0OO32000000cfO70000e8030000"}, {"ext" :"pra", "sec":17
04176212, "ns" :874966910, "data": "a3a3a3a354aa93657eef263U4260e5d0228bU8UOF853e3a59bcUf63f713d0ad7a3760bd3fU260e5d0227b3fU0
20000000200000003e000000d0070000e8030000"}, {"ext": "pra", "sec":1704176212, "ns" :886967910, "data": "a3a3a3a354aa9365660ede3l
f0a7c64b37594940333333333333f13f9a9999999999b93f5ebai90c028b3dH01a0000001a00000041000000d0070000e8030000"}, {"ext" : "pra",
"sec":1704176212, "ns" :898977910, "data a3a3a3a354aa936576509535ec51b81e85UbU8LUO666666666666F03fUadc022b8716b93Ffb0726891
ed3c3eu@ZFOOOOGG2{0000003c000000c5070000e8030000"} {"ext pra","sec":1704176212,"ns":910990910, "data a3a3a3a354aa9365
3e9eUc36c976be9f1314ﬂ8ﬂ0ﬂa@c022b8716f13F939999999999b93Fb0726891ed;c3eu006000000060000003d00@000d0070000e8030000”} {"ext
":"pra", "sec":1704176212,"ns":922991910, "data": "a3a3a3a354aa936526bd0337ec51b81e85ubU8U0a2u5b6f3fdduf23fel7allaed7elba3f
37894160e5903e4002000000020000003d00000OcbO70000e8030000"} , {"ext": "pra", "sec":1704176539, "ns" : 375046350, "data": "a3a3a3a3
9bab9365cec05a160ad7a3703ddauoue7+f6abc749318+23f91ed7c3f355eba3f3+355ebal92c3du0010000000100000030000009b0700008030000
"}, {"ext":"pra", "sec":1704176539, "ns" :437462350, "data": "a3a3a3a39bab93654e25131a08aclc5a648bUoLU0e9263108ac9clfUOf2d2Ud62
1058d13000000000000444001000000010000000100000023000000e8030000"}, {"ext" : "pra", "sec":170U4176539, "ns":823859350, "data":"
a3a3a3a39bab936596181b31dbf97e6abc2U449U4083cOcaalis5b6f73f6891ed7c3+35be3f6abc749318cU31L001000000010000002400000099040000
e8030000"} ], "waveList":[1}}

already download amount :13136

download finish !!!

Fig. 4-30 Finishing Download the AE tool
After downloading, you can see the downloaded data in the save directory.

Note: The saved directory is "D:/AeData/" (the file save path can be modified). The data will be stored
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in a subfolders under this directory, named after the time when the data was downloaded.

J > IHHEEN > Data(D:) > AeData > 2024-01-25-09-51-41

@ NHFEY =88
& B e s K
D 1704176212-766929910.pra 2024/1/25 9:51 PRA 3744 1KB
D 1704176212-778930910.pra 2024/1/25 9:51 PRA 3744 1KB
D 1704176212-790931910.pra 2024/1/25 9:51 PRA 744 1KB
D 1704176212-802936910.pra 2024/1/25 9:51 PRA 3744 1KB
D 1704176212-814937910.pra 2024/1/25 9:51 PRA 744 1KB
D 1704176212-826945910.pra 2024/1/25 9:51 PRA 3744 1KB

Fig. 4-31 Downloaded data in PRA format

Data format conversion operation:
Please refer to Chapter 9 for specific steps on data format conversion for the "RAE1toU3H" software
conversion.
Data Replay operation:
Open the "SWAE software” and first confirm whether the devices supported by the software are RAEM1
devices.
Click on 'Data Replay’, then click on 'Replay Settings'. In the pop-up file selection window, select the data
file to be played back. The data files mainly include waveform files with a suffix of .aed and parameter files
with a suffix of .pra.
Steps:

(1) By default, select 'Parameters’' and 'Waveform', and choose the type of data playback as needed.

When both are selected, both parameter files and waveform files will be played back simultaneously;
Note: If "waveform to parameters” is selected, a new parameter file will be automatically generated when
replaying the waveform;

@) Set playback speed (FPS) to a maximum of 100000; Set 200 here, click [OK] after setting is complete

@ Click on [Replay].
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g .
File Hardware And Sample View | Data Replay l View tool Analysis Help

| 3 Y ° m 0 @ System setup X%
Replay Global Replay Pause Stop Single
Settinns Parameter Filter Sten I__hr Replay Optiﬂns
Replay Replay Setup
| 4 New view group ) Browse... | Ci\Users\yatin\Desktop\test\
No Arrival time(dd:hh:mm:s... AE cha... Sy awpt_230508155121066.aed
Label

@ Parameter @ Waveform I [ Waveform to Parameter

Replay Speed(FPS) 1000 I

Fig. 4-32 Data Replay

(3) Data Delete

Delete: Delete the sound emission data.
Click on 'AE Data’, select the product, device, creation time, then click 'Delete’ to delete the data of the
selected device during this period. (Note: After selecting the parameters, click Delete to delete the data

within the selected time period).

Product®  RAEM1 v Device | JF_RAEM1_WIF1 03 X Parameter =~ Select v Custom Select

Created At (O 2023-12-25 00:00:00 To 2023-12-26 00:00:00 Auto Refresh

Param

2 Reset Expand search
| ¥ Download (ToSwae) ¥ Download (ToCsv)
AMP (dB) - JFRAEMIWIFLO3AMP (dB) 1 O B A al O ASL (dB) O JFRAEMIWIFLOZASL (d8) 19 O B 4 ]l O &
100 70
60
80
50
0 40
40 30
20
20
10
0 . r Time 0y . T Time
)23-12-25 13:29:53.645 2023-12-25 13:30:03.848 2023-12-25 13:31:23.025 )23-12-25 13:29:53.645 2023-12-25 13:30:03.848 2023-12-25 13:31:23.025

Fig. 4-33 Delete Data
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4.3.2.2 AE Rating Data

Rating is to evaluate the overall performance levels of the current acoustic emission events
according to the defined rating rules, so as to make alarms or action measures in response to different
rating results. Select some parameters and set their values as different intensity levels, and specify the
activity levels by the number of times that intensity levels report within a certain period. During the
specified acquisition period, if any of the collected parameters exceeds a specified intensity or activity
level threshold, it will be assessed and rated to a certain level of intensity or activity. Users can set the
intensity or activity level for alarm reporting, or they can push alarm information according to the
comprehensive rating levels.

The comprehensive rating level combines both the intensity and activity levels over a period of time
and obtains the highest level of the comprehensive rating. The comprehensive rating level meets the
NBT47013.9-2015 standard. It is important to note that the intensity level of the comprehensive rating
cannot exceed 3 levels and the activity level cannot exceed 4 levels. Otherwise, a comprehensive rating

cannot be obtained.

Comprehensive rating level Activity level
4 3 2 1
3 4 4 3 2
Intensity level 2 4 3 2 1
1 3 3 2 1

Table 4-3 Rating level standards

Users need to choose [loT Product] > [Devices], select a device and click the [Device Action] to
open the [Device Config] tab. In the [Device Config] > [AE Rating Config] to enable the rating function
and set rating rules and levels. The device will get the rating results after the set time period, and the data
is displayed in the rating related pages.

Rating result viewing operation:

In the [loT Data] > [AE Rating Data], select the device that needs to view the rating results. The

rating types are optional: intensity, comprehensive, and activity. Click on [Search].
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= Device Config T ® Q © @ 2 /{uadmin2v

AE Data X AE Rating Data X Device Manage X Device Config X

Product Version

System Gonfig Series NO. 2024-09-03 14:11:59
qc_raem1_4g_107

Offline RAEM1 V1.0.55_20220425

Permission Manage

o Wanaye
‘Wake up Sleep start sampling stop sampling Ast Test Refresh Config Refresh Page

System Monitor

View Data Device Notice Message
> lot Product
Firmware Upgrade * Series NO.
E Product Manage
AE Parameter Config
- Enable rating Yes © No
O Device Group AE fir Config
£ Device Manage AE FFT Config Intensity Config ~ + Add Intensity

AE Timing Config
5 Firmware Manage Activity Config + Add Activity
AE Rating Config

Iot Data 2 Bind Alarm Scene Rating Interval(s) = 20

Wire Break Config

 AE Data
Rating Report Criteria @ No Report

Intensity Reporting Min. Interval(s) 1
5 Firmware Manage

Systemn Time(timestam
= lot Data ¥ { P)

&«

Fig. 4-34 Setup AE rating settings

= AE Rating Data T ® Q © o I3 /{ admin2 v
AEData X ~ AERatingData X  Device Manage X  Device Config X
System Config v Device | JF_RAEM1_WIFI 03 x Rating Type ~ Intensity Rating End To
Time
4 Permission Manage
Q Search & Reset
System Monitor Expand searchv
lot Product v Rating —@- JF_RAEM1_WIFI_03 a4+ a S
Intensity

Iot Data A ﬁ r - - - -

2024-01-03 09:43:29
S | I ot ® JF RAEMT WIFI 03 4

= AE Data

2 o JILILILILIY o

B ViData
1
B Data Statistics
0
& Pattern Recognition 2023-12-25 10:55:25 2023-12-25 11:07:09 2023-12-25 13:31:23 2024-01-03 09:43:29 2024-01-03 09:45:14 2024-01-03 09:47:24 2024-01-03 09:49:05

Fig. 4-35 AE Rating result view

43.2.3 Correlogram

Correlation graph refers to a type of relationship graph that uses two or more acoustic emission

parameters as horizontal and vertical coordinates to draw correlation curves, distribution graphs, line
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graphs, etc., to characterize acoustic emission signals. It is a major application tool for analyzing

parameter data.

Add Graph: Add a new AE correlation graph;

Save Settings: Save existing settings;

Restore Settings: Restore the settings of the last saved sound emission related image;

Points: The number of points in the relevant chart can be selected from 100, 200, 500, 1000, 2000,

5000, 10000, and 20000;

Statistical mode: There are two statistical methods to choose from: maximum value and average

value;

Display mode: includes three display modes: line chart, bar chart, and scatter chart;

[X] axis: The X-axis parameters include arrival time, amplitude (dB), ASL (dB), energy (KpJ), RMS

(mV), duration (us), counts, rise time (us), rise counts, peak frequency (KHz), frequency centroid

(KHz), and 5 partial power spectrum segments;

[X] Range: the range of X axis.

B [X] Auto: The coordinate display range of the relevant graph will be automatically adjusted
according to the data distribution situation;

B [X] Custom: Filter out values that are not within this range based on the maximum and minimum
values entered by the user;

[Y] axis: The Y-axis parameters include arrival time, amplitude (dB), ASL (dB), energy (KpJ), RMS

(mV), duration (us), counts, rise time (us), rise counts, peak frequency (KHz), frequency centroid

(KHz), and 5 partial power spectrum segments;

[Y] Range: The range of Y axis:

B [Y] Auto: The coordinate display range of the relevant graph will be automatically adjusted
according to the data distribution.

B [Y] Custom: Filter out values that are not within this range based on the maximum and minimum

values entered by the user.

Operation steps:

Select [Device] ->Select the time to be counted [Create At] ->Select [Points] ->Select [Statistics

Mode] according to specific needs. Here, select the maximum value ->Select [Display Mode] ->[X] axis
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parameter selection. Here, select the arrival time ->[X Range]. Here, select automatic ->select the [Y]

axis parameter ->[Y Range]. Here, select automatic ->After setting, click [Start].

Product * RAEM1 Device qc_raem1_test 0333 Created At 2023-12-28 10:00:00 To 2023-12-28 11:10:00
Points =~ 200 + Add Graph 1gs & Reset
Unfold search ) i
Total Data: 11022 (&) Statistics Result -@- AMP (dB)
Fetched Data: 11022
Status Description: Finished
Statistics 50
Mode Max. value
: 40 fi
Display . | T . . n A
Mode Line graph 5 \ J e T R T [ g n J I e e (e S,
X B : =
Arrival Time 20
[X]Range
[X]JAuto 0
¥ o :
0 . i Arrival Time
AMP (dB) 2023-12-28 10:34:48094 2023-12-28 10:42:52903 2023-12-28 10:50:57712 2023-12-28 10:59:02522 2023-12-28 11:07:07331
[Y]IRange
[Y]Auto

Fig. 4-36 Add a correlation graph

4.3.3 Alarms

4.3.3.1 Alarm Users

Alarm users are used to set alarm information output settings, and when an alarm is triggered, a
message will be sent to the set phone or email.
Click on [Alarms] > [Alarm Users] to enter the alarm user page, click on [Add] to add a new user,
and fill in the information.
® Contact (required): Alarm user name
® Department (required): Select the department user who needs to receive alarm information
® Language: Available in Chinese or English
® Phone (required): The phone number to receive alarms
® Email: Email for receiving alarm information
® Receive Frequency(min) (required) (Note: The receiving frequency depends on the frequency in the
alarm scenario and the receiving frequency of the alarm user, with the maximum value being the

frequency at which the user receives alarm information).
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Add Alarm Contact

* Contact

Department

Speak Language

Wechat

Receive Frequency(min)

Fig. 4-37 Add alarm contact
Click on [Alarms] > [Alarm Users] to enter the alarm user page, click on [Bind Alarm Scene] on the

right of the existing users to bind certain testing scenes to the user.

Edit Bind Alarm Scene
* Contact

Bind Alarm Scene [ Check All
E SRS B R S 1R4REqe 1R Bl REE 5 A BEA 32
=Gl SEEERIR TEEEROR FEERAR SREEER Demo pling ==y VERHTELER Alarm 1

fifEEE Bearing wear testing

m Cance‘

Fig. 4-38 Bind Alarm Scene

4.3.3.2 Alarm Scenario

Alarm Scenario: This page is used for users to customize alarm scenarios, such as in the
application of bridge wire rope breakage monitoring, which can be customized as breakage monitoring.
Click on [Alarms] > [Alarm Scenario] to set up alarm scenarios. [Add] button can add alarm

scenarios.
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Add Alarm Scene

* Alarm Name

* Type

Department

* Alarm Level

Frequency(min)

Notice Way

* Bind Type

* Status

Fig. 4-39 Add Alarm Scene
Alarm Name (Required): Enter the name of the new alarm.
Type (Required): Options include Intensity, Activity, Comprehensive, Wire Break and Tank Report.
Department (Required): Select the department where the alarm scene needs to be added. Once
selected, the alarm scene will only be added within that department.
Alarm Level (Required): Select based on the chosen type.
eIntensity and Comprehensive: Alarm levels range from 1 to 4.
¢ Activity: Alarm levels range from 1 to 3.
*Wire Break: The rating depends on the intensity rating.
Frequency (Required): The frequency at which the platform sends notifications, with a minimum of 1
minute.
Binding type (Required): You can choose to bind to a single device or to bind to devices within the
entire device group;
Status (Required): Enable or disable alarm;
Return to the [Alarm Scenario] page, under the [Action] column:
® Bind Contact: select the users which are bonded to this alarm scene.

® Bind Device: select the devices which are bonded to this alarm scene.
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= Alarm Scene Manage T ® Q © & 3 Mpadmin2v
FENISSION Ml lage
AEData X  AlarmUserManage X Alarm Scene Manag
System Monitor
Department Alarm Name & Reset
lot Product v Expand search
lot Data v + Add
) Alarm Manage ¢ Alarm Nam Alarm Leve Frequency : BindT  Rem
Type Department L Notice Way Status Created At Action
e 1 (min) ype ark
2 Alarm User Manage
[ ¢ Edit 1 Delete
Bea”"g_ wes Intensity ’Eﬂ’m\”ﬁm] 1 3 ['sms"] Open Device 2020007490 ® Bind Contact
rtesting L 18:58
@ Bind Device
@ User Message iz
R ., . ¢ Edit fy Delete
e log fEigs Tank report #H) Eﬁfﬁ 2 60 [em?\]' S Open S;Zf: 2024;21';6 o Bind Coniact
S-TEIK @ Bind Group
=
Fig. 4-40 Bind contacts or devices buttons
4.3.3.3 User Messages & Alarm Log
Click on [Alarms] > [User Messages] to view the user messages.
Click [View] under the [Action], to open the [Alarm Log] tab.
In the [Alarm Log], click [Edit] to mark the actions taken for that alarm notice.
= User Message T ® Q © o I3 w admin2 v
& FONIISSIVN Vdl iags
AE Data X
System Monitor
Alarm Id Contact Q Reset
lot Product Y Expand search~
lot Data
Notice W . <
ID Alarm Id Contact e Details Created At Status Action
) Alarm Manage
_l 298 12344 Leo sms "name": "Beari 01218394 Sene S ® View
2 Alarm User Manage -aring wear testing”} & i
© Alam Scene Manage 207 12343 Leo sms {510, Mang®s "EN, Pramet: Beari,.. S 02 (08T Send Sue

3 cess

2024-06-12 10:41:0 Send Suc
296 12342 Leo sms {"v": "1", "lang": "EN", "name": "Beari... s @ View
cess

£ Alarm Log

5 2024-06-12 10:37:0 Send Suc
v "1", "lang": "EN", "name": "Beari... 5 © View
cess

295 12341 Leo sms {

&7 Wire Break Monitor

2024-06-12 10:30:0 Send Suc

204 12339 Leo sms "Iv": "1", "lang": "EN", "name”: "Bea... © View
lot Tool ( & 1 cess :
5 cath 2024-06-11 14235 Send Suc «
) Ll 203 12338 Leo sms {1V "1", "lang™: "EN", "name": "Beai... 5 ® View
cess

Fig. 4-41 User Messages
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& OISV Vgl lagS

[ System Monitor

@ lot Product

= lot Data

) Alarm Manage

1 Alarm User Manage

€ Alam Scene Manage

& User Message

£/ Wire Break Monitor

lot Tool

E lotApplication

= Alarm Log
AE Data X User Message X
ID 12339
Q Search O Reset
Expand search~
D < Series NO.
c_raem1_4g_2
38036 He =i
93
38035 qc_raem1_4g 2
93
c_raem1_4g_2
38034 e =i
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c_raem1_4g_2
38033 qe .

Edit Alarm

" Status

Remark

*ID 42501

93

Alarm Log X

Alar
mlLe
vel

Pending

Pending

Handling

Solved

4.3.4 loT Tool

4.3.4.1

AST Test

Series NO.

Alarm Scene

BEERIR

BEERIR

BESRIR

BEERIR

2024-09-02 14:4
5:57

2024-09-02 14:4
4:57

2024-09-02 14:4
3:57

2024-09-02 14:4
2:49

Alarm Level

Details

Fig. 4-42 Alarm Log

Fig. 4-43 Alarm Status Edit

Created At

2024-09-02 14:4

557

2024-09-02 14:4
4:57

2024-09-02 14:4
3:57

2024-09-02 14:4
2:49

T ® Q © @ 3 Hn admin2 v
Alarm Scene
Handle Info Action
Not Handle £ Handle 1 Delete
Not Handle & Handle i Delete
Not Handle & Handle 1y Delete
Not Handle & Handle W Delete «

Click on [loT Tool] — [AST Test]. Select the device that need to be tested, after clicking [Submit],

please wait a moment to get the test results. But please note that AST test only works when the device

has an AST sensor built-in, such as RAEM2, BWM2 series.
® Get Result: The most recent AST test results can be obtained.

® Time interval (s): How many seconds should the AST test be sent once.
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= T ® Q © @ I ﬂE‘adm\nQv
& tome AEData X  AERatngData X  UserMessage X  Alarmlog X  Device Manage X
& System Config = Time Interval(s) =~ 1
4 Permission Manage
9 Device Group  f&fEER
[ System Monitor
Series NO. [ Check All
@ lot Product . qc_raem1_test 0001 qc_raem1_test 0002 qc_raem1_test_0005 qc_raem1_test_0006 qc_raem1_test 0004
qc_raem1_test 0003 qc_raem1_001 qc_raem1_002 qc_raem1_003 qc_raem1_004 qc_raem1_005 qc_raem1_006
[E lotData
qc_raem1_007 qc_raem1_008 qc_raem1_009 qc_raem1_010 qc_raem1_011 qc_raem1_012

& Alamm Manage

o

lot Tool

Series NO. Time AMP(dB)
qc_raem1_test_0002 2024-06-26 11:18:41.000000 96.795

& Iot Application

Fig. 4-44 AST Test

4.3.5 loT Application
4.3.5.1 Storage Tank

4.3.5.1.1 Storage Tank Report

[loT Application] — [Storage Tank] — [Storage Tank Report] to enter the tank inspection report
page to set the scheduled inspection time and view the downloaded report.
® Classifications: Users set recommended values for acoustic emission source classifications based
on the standard “UB10764-2023 Non destructive Testing Atmospheric Pressure Metal Storage Tank
Acoustic Emission Testing and Evaluation Method”,
® Add: Newly added equipment for regular tank inspection, with automatic report output upon
completion of the inspection;
B Add: Add scheduled inspection time for storage tanks;
B Start Time: Set the start time for tank detection;
B End Time: Set the end time for tank detection;
B Delete: Delete the scheduled detection time for storage tanks;
B Confirm: Save settings.
® Report status: There are three optional statuses: incomplete, pending, and verified;
® View Report: Click to view and download this report;

98



O iA ik
4 QAWRUMS RAEM1-6 USER'S MANUAL (V1.1.5)

® Verify: Review and verify newly issued reports (status as incomplete);
® Status: It is divided into two states: verified and pending. Newly issued reports (i.e. with a status of
"incomplete") need to modify their status, otherwise they will be deleted by the system..

Operation steps:

1. [loT Product] — [Device Groups] — [Add] to add a new group

2. In the new group, click [Storage Tank Config] and fill in basic information, sensor layout, loading

sequence, and attenuation records. For specific operation steps, refer to 4.3.1.1 Device Groups;

3. [loT Application] — [Storage Tank] — [Storage Tank Report] — [Classifications] Set the

recommended values of acoustic emission source classification levels according to the standard

JB10764-2023 Non destructive Testing Atmospheric Pressure Metal Tank Acoustic Emission Testing and

Evaluation Method (click "Fill in Recommended Values" to directly fill in the standard recommended

values). After setting, click [Submit];

4. [Add] Select department, device group, and select device — [Add] Add tank inspection start time and
end time — [Submit];

5. Wait for the tank inspection to be completed;

6. Return to the tank report page, click on [Search] -> Find Report -> [View Report] -> [Verify] to change

the report status to "Verified" or "Pending".

4.3.5.1.2 Storage Tank Data

[loT Application] — [Storage Tank] — [Storage Tank Data] to enter the tank data page to view the
rating results.

Users can select a device group to view the tank bottom plate rating results for that group.

*If you are interested in other functions that are not introduced, please contact us for details.
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4.4 Qingcheng Alibaba Cloud Platform

Qingcheng loT AE devices can upload data to Alibaba Cloud IoT platform. Qingcheng Alibaba Cloud
platform supports real-time parameters and parameter ratings view, as well as online debugging RAEM1
function. (The waveform and data downloading functions are not yet supported but will be available in the
future).

To use the Qingcheng Alibaba Cloud, it requires the devices to have Internet function. The three

types of devices below can access Internet:

1 4G devices. Use Ethernet or Qingcheng loT Cloud for configuration.

Device IP: 192.168.0.101

2 Ethernet devices. It needs to connect to a router that can access

Internet.

Table 4-4 Qingcheng Alibaba Cloud Devices Internet Configuration

Users need to register their own Alibaba account to access Alibaba Cloud loT platform. Qingcheng
can provide technical supports to help users to connect the AE devices and to use Alibaba Cloud. If there

are further requirements, please contact us for solutions.

4.4.1 Register

Step 1: Open the link in the browser https://www.alibabacloud.com/

=D Alibaba Cloud 3 contact Sales [@ Block the Attacks Q @ Intl - English v T cat Console  Login

WhyUs~  Olympics Products v  Solutions v  Pricing  Marketplace  Resources & Support v Partners~  Documentation

Free Trials New User Discounts Simple Application Server Starter Package 4.0
Enjoy free trials for more than 50 products Enjoy up 10 90% off on trending cloud products: SAS 2c0re0.5G only $3.8/month From §2.5/month for 200 Mbps High Speed Server

Fig. 4-45 Qingcheng Alibaba Cloud Registration

Step 2: Click “Free Account” in the upper right corner.

Step 3: Choose “Business Account” or “Individual Account”.
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-] Alibaba Cloud @ International - English ~+  Sign In
Account Benefits Sign up to Alibaba Cloud
Free Trial Please select your account type *

Get free hands-on experience with 50+ products. Now up to 12 Months for Elastic
Compute Service! 9
Business Account

For purchasing servi

Premium Support Services ¥ Premium suppo;

Services and e

1-on-1 pre-sale consultation, 24/7 after-sales technical support with 6 free tickets per
quarter

Individual Account

For purchasing services required by individuals or for pers:

1y a member? Sign I

Fig. 4-46 Qingcheng Alibaba Cloud -Business Account

For “Individual Account”:
(1) enter email address;
(2) enter password (it needs to include 8-20 characters; contains only letters, numbers and symbols;
contains at least three of the following: uppercase letters, lowercase letters, numbers, symbols);
confirm password;
click “Sign Up (Step 1 of 2)”;
choose verification methods, either “By Phone” or “By Email”;
select country/region, enter verification information and also check the agreements below;
Click “Sign Up (Step 2 of 2)".

VeOO®E

(_J Alibaba Cloud & International -English ~  Sign In
Account Benefits Sign up to Alibaba Cloud

Free Trial Email Address *

Get free hands-on experience with 50+ products. Now up to 12 Months for Elastic ) .

Compute Service! Enter your email

Premlum Support Services Password *

1-on-1 pre-sale consultation, 24/7 after-sales technical support with 6 free tickets per

Enter your password
quarter

Confirm Password *

Sign Up (Step 1 of 2) Go Back

1y amember? Sign Ir

Fig. 4-47 Qingcheng Alibaba Cloud Account Info
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Sign up to Alibaba Cloud

Sign up to Alibaba Cloud

By Phone By Email By Phone By Email

Select Country/Region * Select Country/Region *

Afghanistan % Afghanistan

1.Please enter your mobile phone number and click "Send Message”. * 1. Please click on "Send" to receive your verification code. *

+93

2 Please enter the verification code below. *

SN m

| hereby agree to the Alibaba Cloud International Website Membership Agreement,
Privacy Policy, Product Terms and Terms of Use, under which | am contracting with Privacy Policy, P
Alibaba Cloud (Singapore) Private Limited. Alibaba Cleud (Si

Sign Up (Step 2 of 2) Go Back Sign Up (Step 2 of 2) Ge

2 Please enter the verification code below. *

| hereby agree to the Alibaba Cloud International Website Membership Agreement,
rms and Terms of Use, under which I am contracting with
re) Private Limited.

Fig. 4-48 Qingcheng Alibaba Cloud Registration Method

Step 4: When this page is shown, your account is successfully created.

(=) Alibaba Cloud [ contact Sales [©) Block the Attacks Q @ Intl - English v Y7 Cant  Console o

Why Us v Olympics Products v Solutions v Pricing Marketplace Resources & Support v Partners v Documentation Free Trial

Account Successfully Created!

Thank you for registering for an Alibaba Cloud account. Please continue to fill in the form below before
purchasing our services or starting your free trial.

page >:

o Basic Information

Create Your Account

Basic information

Please select your account type

2 a

Enterprise Account Individual Account

Fig. 4-49 Qingcheng Alibaba Cloud Account Created

Step 5: Click the “Console” at the upper right corner, next to your account icon to get into the console
interface.

-] Alibaba Cloud [ contact Sales [@ Block the Attacks i Q @ Intl - English v Y cant

WhyUs v Olympics Products ~  Solutions v Pricing Marketplace Resources & Support v Partners v Documentation

Fig. 4-50 Qingcheng Alibaba Cloud Select Console
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Step 6: Click the “="icon at the upper left corner.

n

= (-] Alibaba Cloud & Workbench Se. Expenses Tickets ICP  Enterprise  Support A ® &N

Today, o ECS 0 | RDS 0 0 a 0

Thursday, April 21, 2022, Welcome back to Alibaba Cloud Console. AT Unpagieers Pending [i2eE

Resource Alert @ Safety Monitor Latest Information
. Product Updates  Announcements
Alerts in Last 24 Hours High-risk Events Alert Events Security Score ® Alerts Vulnerabilities Pl 5 | e 1O
O O O 0 O MaxCompute - Supports Skipping of Headers or Footers of TEXTFILE Files
L%) 98 /100

Hybrid Backup Recovery - Tablestore Backup Available in Public Preview

£CS Instance Overloaded . ty Risks @ hor
® ECS Instance Overloaded 0 Security Ri ) Authorize ApsaraDB for Redis - TairCpc Released

® SSLCertificte @ Configure Image Search - Image Search is available in the China (Beijing) and China (Shenzhe

MaxCompute - Table Schema Change Features Released for Invitational Preview

Fig. 4-51 Qingcheng Alibaba Cloud Menu Icon

Step 7: Search for “loT platform” in the search bar. Select the “loT Platform” in the result.

() Alibaba Cloud | & workbench Ty o

Q| 10T platform| Ap—

4 iot platforn

$%  Products and Services

Elastic Compute Service

¥ ApsaraDBRDS Analytics Containers & Middleware

&  Virtual Private Cloud Intelli Platf & Applicati M Queue

&  Object Storage Service Machine Leamning Platform For Al AliwareMQ for MQTT

& Server Load Balancer Artificial Intelligence Internet of Things

> Alibaba Cloud CDN Machine Learning Link loT Edge

M DataWorks Machine Learning Platform For Al *_>

Fig. 4-52 Qingcheng Alibaba Cloud Search loT Platform

Step 8: “Activate Now”.

E (- Alibaba Cloud & Workbench China (Shanghai) v Sear Expenses Tickets ICP  Enterprise  Support

4 &  Youmust activate the service.

You have not activated |oT Platform

e —
Fig. 4-53 Qingcheng Alibaba Cloud Activate loT Platform

<

Step 9: Check the terms of service and click “Activate Now” at the bottom. If you haven’t completed the
billing information, the “Activate Now” button is not available. You will need to complete the billing
information to activate the loT platform service.
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[@LUEFS Emms I ®x maExe  DEss

BRI E&
FHERS AERFS

BRSS i

Fig. 4-54 Qingcheng Alibaba Cloud Activate Now

Step 10: After successfully activated, click “Management Console”. It takes about 2 minutes to activate
“Public Instance”.

N

© #FHFE

1R

IHE==1C

% =n=msE
Fig. 4-55 Qingcheng Alibaba Cloud Activate Succeed

4.4.2 Create Product and Devices

Step 11: A product is a collection of devices with the same features. In the “Products” page, click “Create
Product”.

H (- Alibaba Cloud & Workbench China (Shanghai) v ) Sez Expenses Tickets ICP Enterpise  Support  App Iy
oo S loT Platform / Devices / Products
. Products
Products ) ) )
Overview of Device Connection Process View Flowchd
Devices
L . "
REHY QAT []’I Create Product []2 Create Device []3 Edit TSL Model Ull Device-side Develop...
Groups A product is a collection of and obtain Al d r the Ir Link SDK and

tity information.

ce-side.

Jobs

CA Certificate
Create Product Quick Start Search by product name Q Select Product Tag Vv

Rules Engine

Product Name ProductKey Node Type Created At Actions
Maintenance

TR a1UgfbylgdT Devices Dec 1, 2021, 17:06:07 View | Manage Devices | Delete
Resource Allocation

FEamsNERES 212EQZvmOmT Devices Dec 1, 2021, 17:05:31 View | Manage Devices | Delete
Link Analytics
Link Visual FRAMF a12il5esjA2 Gateway Dec 1, 2021, 17:04:22 View | Manage Devices | Delete

Fig. 4-56 Qingcheng Alibaba Cloud Create Product
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Step 12: Enter the product information as below and then click “OK” to create product: Name >> Category:
Custom Category >> Node Type: Directly connected device >> Network: Cellular (2G/ 3G/ 4G/ 5G) >>
Data type: ICA standard >> verification: Weak >> Authentication Mode: Device Secret.

E (-] Alibaba Cloud 3 Workbench China (Shanghai) v

& Public Instance loT Platform [/ Devices / Products / Create Product

¢« Create Product(Device TSL)

Devices
Products Create Product Create Product from Device Center
Devices * Preduct Name
Groups RAEM1
Jobs Category
() Standard Category | @ Custom Category
CA Certificate
* Mode Type
Rules Engine v
w T Directly Conn b Al Gateway sub- | B Gateway devic
Maintenance & ected Device B device tl e
Resource Allocation v

Networking and Data Format
Link Analytics [0

* Metwork Connection Method

L i Vistal Cellular (2G / 3G / 4G / 5G) v
Documentation and Tools * Data Type
|CA Standard Data Format {Alink JSON) W

* Data Verification Level

@ Weak Verification erification-free

» Hide

* Authentication Mode

Device Secret i
=l F | “ CaHCEi
(=l Feedback

Fig. 4-57 Qingcheng Alibaba Cloud Create Product Info

Step 13: In the “Devices” page, click “Add Device”.

E (=) AlibabaCloud =& Workbench  China (Shanghai) v Q Search Expenses Tickets ICP  Enterprise  Support
& Public Instance loT Platform / Devices / Devices
_n .. Devices
Total Devices ® Activated Devices ® Online
Products Al v 188 72 22
Device L\st/ Batch Management Advanced Search
Groups
Add Devic Batch Add DeviceName W Enter DeviceName Q Search by DeviceTag Vv
Jobs
DeviceName/Alias Product Node Type State/Enabled Y4 Last Online

Fig. 4-58 Qingcheng Alibaba Cloud Add Device
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Step 14: Choose the product type, and enter the device name, then click “OK”.

Add Device X

0 MNote: You do not need to specify DeviceName. If DeviceName is not
specified, Alibaba Cloud will issue a unique identifier under the product
as DeviceName.

Products

RAEM1 v

DeviceName

Enter a Device Name

Enter an alias.

Cancel

Fig. 4-59 Qingcheng Alibaba Cloud Device Info

4.4.3 Edit TSL Model

Step 15: All the devices under the product inherit the TSL model of the product. Under “Product”, click
“View” in the desired product name. Select “Define features” tab and click “Edit draft” in the blue notice

bar.

<€ Public Instance

Devices
Devices
Groups
Jobs
CA Certificate

Rules Engine

Maintenance

Resource Allocation

E (-] Alibaba Cloud

€ Public Instance

Devices

Devices

Groups.

Jobs

CA Certificate
Rules Engine
Maintenance

Resource Allocation

E (- Alibaba Cloud @ Workbench China (Shanghai) v Search Expenses Tickets ICP  Enterprise  Support App a
0T Platform / Devices / Products
Products
Overview of Device Connection Process View Flowchart
Al SRR

[]‘I Create Product []2 Create Device []3 Edit TSL Model Device-side Develop..

A product is a collection of Create a device and obtain Alld er the

t Integrate Link
product inherit the TSL.

devices with the same... the develop device

Pl

Quick Start Search by product name Q Select Product Tag v
Product Name ProductKey Node Type Created At Amoy
a100ChjPBcV Devices Apr 21, 2022, 17:54:04 Manage Devices | Delete
@ Workbench China (Shanghai) v Expenses Tickets ICP Enterprse Support App B3 g' W ® &N
loT Platform Devices / Products Product Details
« productTest =X
P 2100ChjPBcV Copy ProductSecret ke View

1 Manage

@ What is currently displayed is the function definition that has been posted online. If you need to change it, please click Edit Draft /

Device Provisioning il Uploading Configurations

TSL Model Build device-side code

Default Module

module name  Q

Feature Name(all) 7 dentifier 1b Data Type

Data Definition Actions ‘

Feature Type
Default Module

Fig. 4-60 Qingcheng Alibaba Cloud Edit Product Draft
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Step 16: Click “Import” and upload the “model.zip” package provided by Qingcheng company. Contact
us for the package. After uploading, click “Release online” button at the bottom of the “Edit Draft” page.

E (—j Ai\haha C!OUd &y Workbench China (Shanghai) ~

4 Public Instance

Devices

Products

Devices

Groups

Jobs

CA Certificate

Rules Engine

Maintenance

Resource Allocation

Expenses  Tickets ICP  Enterprise  Support App

laT Platform Devices Products Product Details Define Feature
.
« Edit Draft
Product Name productTest ProductKey al00ChjPBcY Copy

% @ You are editing a draft. You need to click Publish to apply the TSL model.

o

Enter a module nar X |+

Version History

Default Module

| Add Standard Feature Add Seif-defined Feature

Feature Type

Default Module

Featura Name(all) 7 Iden

+Add Module

Fig. 4-61 Qingcheng Alibaba Cloud Import Model Draft

4.4.4 Activate Devices

E

Step 17: After adding new products, it needs to activate new devices. In the product list, click “Manage
Devices” in the desired product row.

E -] Alibaba Cloud & Workbench China (Shanghai) v

€ Public Instance

Devices

Products

Devices

Groups

Jobs

CA Certificate

Rules Engine

Maintenance

Resource Allocation

Link Analytics

Expenses Tickets ICP  Enterprise  Support App I:I.

loT Platform Devices / Products

Products

Overview of Device Connection Process View Flowchart

U‘I Create Product []3 Edit TSL Model

All de

[]2 Create Device

€ an

Apro

produ

Create Product Quick Start Q Select Product Tag ™

Product Name ProductKey Node Type Created At Actions /

productTest a100ChjPBcY Devices Apr21, 2022, 17:54:04 View | Manage Devices | Delete
FEENEERE a1U9fbyLgdT Devices Dec 1, 2021, 17:06:07 View | Manage Devices | Delete

Fig. 4-62 Qingcheng Alibaba Cloud Manage Device

®

Step 18: All the devices under this product catalog are listed here. Click “View” of each device. Then click

to view the device secret.
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loT Platform / Devices /[ Devices
Devices
Total Devices ® Activated Devices ® Online
productTest v 1 D O
Device List Batch Management Advanced Search
Add Device Batch Add DeviceName i Enter DeviceName Q Search by DeviceTag v
DeviceName/Alias Product Node Type State/Enabled v Last Online Actions
device0001 productTest Devices Inactive (," - View]| Delete
loT Platform Devices Devices / Device Details
¢« device0001 e
productTest View DeviceSecret ~ FsE View - —
a100ChjPBeV Copy
Device Information Topic List TSL Data Device Shadow Manage Files Device Log Online Debug Groups Task

Device Information

Fig. 4-63 Qingcheng Alibaba Cloud View Device Secret

Step 19: Copy the product key and device secret.

Device Certificate X

Device Certificate Capy

ProductKey ¥V Copy S o

DeviceName device0001 Copy

DeviceSecrst =001551814c4012c  Copy f—
Certificate Installation Modes
“ Introduction to the unique-certificate-per-device and unique-certificate-per-product modes

Cloze

Fig. 4-64 Qingcheng Alibaba Cloud Copy Key and Secret

Step 20: Paste the key and the device secret to the configurations of the device. It can be done by the
RAEM1 configuration software (Section 4) or the Qingcheng loT Cloud (Section 5). For example, after
connecting the RAEM1 to the Qingcheng loT Cloud, open the configuration and find the network settings.
Paste the Alikey and AliSecret to it. Then click “Send Config”. After sending successfully, click “Reboot”
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and let the hardware reboot without interruption.

= /Netwark Setting

ETAIZEUETESEE/Send Dala io Server =k O {38 @ =)+

O R @) ~ St () 4
FIR =Sy Time Way F AT gﬁ?ﬁ““ © A RRE Oibas
eI RS/ Local Sync +H, @ =41 O M
_HiBZrEAFS/Report Interval 600ms
iRiRssaEEAY Report Type R EEET O tcpiegst, @ g2 it Oseail
FUE z=key/Ali Key 3 V] wd
[=E sec/Ali Sec zdde1ff7e62b7cdcs | i dde1ff7¢

1= &1%15/Device Info o

E&iRaversion V1, D SRR 75
i=&1D/Device 1D gc_raemi_test #7503

ImigiEidas1/Port

Fig. 4-65 Qingcheng Alibaba Cloud Configure Ali Key and Secret

Step 21: When the device state becomes “active”, it means it is successfully activated.

loT Platform / Devices / Devices
.
Devices
Tot ces ® Activated Devices ® Online
productTest v ,E 0 0
Device List Batch Management Advanced Search
Add Device Batch Add DeviceMName hd Q Search eviceTag Vv
DeviceName/Alias Product Node Type State/Enabled v Last Online Actions
device0001 productTest Devices Inactive () h— - View | Delete

Fig. 4-66 Qingcheng Alibaba Cloud activate device

4.4.5 View Devices

(1) Choose “Public Instance”. (See Figure 4-57).
(2) Select “Devices” >> “Devices” in the left column (Figure 4-57). There are all devices listed below.
Choose the device type” RAEM1” below the “Devices” to search for only RAEM1s. Click on the

desired device name.
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(3) Choose the “TSL Data” tab and there are three modules under the “Default Module” on the left,
device configuration, device Information and device data respectively. All the data are real-time
display. (Figure 4-58)

A Note that currently only parameters, system ratings and configurations are uploaded to the
Alibaba Cloud, no waveform data available yet. Every 200ms one group of data with the maximum
amplitude is uploaded to the cloud server, not every single group data. If all the original data are wanted,
please use Qingcheng loT Cloud or contact us to configure Alibaba Cloud to receive all original data.

(4) There is a “View Data” button on the upper right corner of each parameter block. Click on the button
to view the parameter history chart or form. (Figure 4-59)

(5) Click “Online Debug” tab or under the “Maintenance” on the left menu to enter the online debugging
page. Select online devices and start debugging and configurations. To modify the configurations,
enter the new configuration values in the text-box on the left column and click “Debugging” >> “Set”

to send the configurations to the devices. Click “Get” to read the current settings. (Figure 4-60)

= (-] Alibaba Cloud & Warkbench China (Shanghai) v Q search Expenses Tickets [CP  Enter

loT Platform o

TAHRECA =T s EDEEIER EHE <
Overview 0 0 0 0
Documentation
Value-added Services E= ey ¥

=&
TSPV REER
yarssut] TR E I, EOREES, E
@ Activated - EhY SLA (FE,
S HEA]

Fig. 4-67 Qingcheng Alibaba Cloud
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Ap B A W

Q search Expenses Tickets ICP  Enterprise  Support

E () Alibaba Cloud @ Workbench China (Shanghai) v

€ Public Instance

Devices A~
Products
[owee I«
Groups
Jobs
CA Certificate
Rules Engine v
Maintenance v
Resource Allocation v
Link Analytics 2

Link Visual v

Documentation and Tools

10T Platform

/ Devices

/ Devices

Devices

T

Device List

DeviceName/Alias

qc_raem1_4g_61

qc_raem1_4g_60

qc_raem1_4g_59

qc_israe1_4g_0017

qc_israel_49_0016

qc_israe1_4g_0015

Batch Management

Total Devices

113

DeviceName v
Product

RAEM1

RAEM1

RAEM1

RAEM1

RAEM1

RAEM1

Advanced Search

Enter DeviceName

Node Type

Devices

Devices

Devices

Devices

Devices

Devices

® Activated Devices

113

Q
State/Enabled @ @

® Offline

® Offline

® Offline

® Offline

alspas

® Offline

® Offline

o)

® Online

3

Search by Device Tag
Last Online

Jan 4, 2022, 13:44:30.770

Jan 4, 2022, 13:24:32.500

Jan 4, 2022, 11:55:52.308

Dec 31,2021, 13:43:38.739

Dec 31, 2021, 11:20:35.497

Dec 31, 2021, 11:05:22.448

Actions

View

View

View

View

View

View

Delete

Delete

Delete

Delete

Delete

Delete

Fig. 4-68 Qingcheng Alibaba Cloud

Experses o Supot App B O W @ en (@9

Tickets  iCH

= () AlibabaCloud = @ wostencn  Gnina(Shangnai) v Q search rpr = n

10 Platform / Devices | Devices i

« Public Instance

Devices

Products

CA Certificate

Rules Engine

« qc_raem1_test 0011 o

Resource Allocation
Link Analytics 2
Link Visual

and Tools

= Feedback

RAEM1 View e i View
aTFmsZiyeVd Copy
Device Information | Topie Lis Device Shadow ~ Manage Files  Devicelog | OnlineDebug  Groups  Task
us | Events  Invoke Senvice \
Enter a module name. Q Enter  property name or identifer a Reak-time Refres
Default Module PREH  System Rating Level View Data @elEm  Rating Information View Data AMP
= 3 " power_counts™0,'durning_time_counts™0,"... 61.73
Wiz Configuration
iSB{ES. Information
asL View Data f4tgiE] Duration View Data Power
FAREE Dot 4307 10000 22.89
R4 Ring-down Counts View Data EFHHE Rise Counts ttetia) Rise Time

2104

1291

6143

View Data

View Data

View Data

1 Hour

2000

1500

1000

500

0

Fig. 4-69 Qingcheng Alibaba Cloud

Fig. 4-70 Qingcheng Alibaba Cloud
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Expenses Tickets ICP  Enterprise  Support  App

E () AlibabaCloud = @ Worksench  China (Shanghai) v -

‘< Publicinstance IoT Platform / Maintenance / Oniine Debug

(s . Online Debug

Gy | Seectamice: RAEM1 v e v |e—
Devices © Oniine debugging only supports debugging rea equipment, pleaseuse x| Real-time Logs  Oniine Auto-Reresh @D C |5
virtual equipment debugaing
Siotps Time Content
e Property Debugging | Service Calls | Remote Login .
L {Status"true" “centla""null"Requestid*null” Instanceld" iot-public’ Perams™
» odue - " e datiee o\ o cuns 0 unig e couts Vs e
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Fig. 4-71 Qingcheng Alibaba Cloud
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5. Data Access

There are 3 ways to access data from RAEM1-6: RAEM1 configuration software, SWAE software

and Qingcheng IoT cloud platform.

5.1 RAEM1 Configuration Software Access

The file view function of the RAEM1 configuration software can obtain the data stored locally by

RAEM1-6. It also supports downloading and format conversion. See Chapter 3.3.6 for details.

5.1.1 Save Parameter & Waveform

[Storage Settings] The page settings allow data to be transferred and saved on the computer.
® Save Wave: When the status is "Yes", the waveform data can be stored on the local SD card.

® Save Param: When the status is "Yes", the parameter data can be stored on the local SD card.

q Device Information r Sample Settings r MNetwork Setting/ Storage Settings r System Settings r File View r Project Data r QC Cloud l
Data Storage
Save Wave: Yes v
Save Paran: Yes i
U3H Server
Send USH: Mo v Send Yave: Yes Send Param: Yes
Address type: Use IP Address: | . . : . Eort:
Transfer data in slow mede: Yes -
Send cache data: Yes

Fig. 5-1 Save parameter and waveform settings

5.2 SWAE Software Access

See Chapter 3.4 for details.

5.3 Cloud Server Access

RAEM1-6 supports the upload, storage and download of data packages from two cloud servers,
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Qingcheng loT cloud platform and Amazon AWS S3 cloud service respectively.

5.3.1 Qingcheng loT Cloud Access

See Chapter 4.3 for details.

5.3.2 AWS S3 Setup and Access

Amazon Simple Storage Service

(Amazon S3) is an object storage service that offers

industry-leading scalability, data availability, security, and performance. RAEM1 supports uploading data

to AWS S3 server. Users need to register for their own AWS account and follow the steps below to setup

RAEM1. Before using AWS, please make sure the firmware version is v1.0.53 and above.

¢ AWS S3 Setup

1) Sign up a Root user account in AWS.

dWs

Sign in

® Root user
Account owner that performs tasks requiring
unrestricted access. Learn more

O IAM user
User within an account that performs daily tasks
Learn more

Root user email address

By continuing, you agree to the AWS Customer
Agreement or other agreement for AWS services, and the
Privacy Notice. This site uses essential cookies. See our
Cookie Notice for more information.

Create a new AWS account

Fig. 5-2 Sign up for AWS Root account
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2) Create new accounts in AWS

» Go to IAM service

Services

Q 1AM

Features (15)
Blogs (1,267)
Documentation (99,663)
Knowledge Articles (30)

Events (5)

esults for '|AM'

Services

Manage access to AWS resources

(5]

Share AWS resources with other accounts or AWS Organizations

Fig. 5-3 Search for IAM

> Add users

Identity and Access x 1AM
Management (IAM)
Users Info
Dashboard
w Access management
User groups User name
qc_iot

» Step 1: enter the user’s name and

Set user details

4 0O

Global ¥

Q

Groups Lastactivity < MFA Password age

None @ 1 hour ago Nene © 10 days ago

Fig. 5-4 Add users

check the “Access key” and “password”;

o: : -

You can add multiple users at once with the same access type and permissions. Learn more

User name*

newUser

© Add another user

Select AWS access type

Active key age

© 10 days ago

Select how these users will primarily access AWS. If you choose only programmatic access, it does NOT prevent users from accessing the console using
an assumed role. Access keys and autogenerated passwords are provided in the last step. Learn more

Select AWS credential type*

«| Access key - Programmatic access
Enables an access key ID and secret access key for the AWS API, CLI, SDK, and
other development tools.

v| Password - AWS Management Console access
Enables a password that allows users to sign-in to the AWS Management Console

Console password*

* Required

® Autogenerated password
Custom password

Cancel

Fig. 5-5 User adding step 1

» Step 2: select

“AmazonS3FullAccess”;

“attaching existing policies

directly” and search for
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~ Set permissions
a) Copy permissions from Attach existing policies
'ﬂ.‘ Add.user1 group M  existing user directly
Create policy <
Filter policies v Qs3 Showing 7 results
Policy name ~ Type Used as
»  WF AmazonDMSRedshiftS3Role AWS managed None =
» B AmazonS3FullAccess AWS managed Permissions policy (2)
-
»  BF AmazonS3ObjectLambdaExecutionRolePolicy AWS managed Permissions palicy (1)
y W AmazonS30utpostsFullAccess AWS managed Permissions policy (1)
» 7] AmazonS30utpostsReadOnlyAccess AWS managed None
» W AmazonS3ReadOnlyAccess AWS managed None
y W QuickSightAccessForS3StorageManagementAnalyticsReadOnly AWS managed None 3
Cancel Previous Next: Tags

Fig. 5-6 User adding Step 2

> Then “Next” and “Next” again to get to Step 4. In Step 4, click “Create user”.

Add user ) (2) (s ° 5

Review
Review your choices. After you create the user, you can view and download the autogenerated password and access key.
User details
User name newUser
AWS access type Programmatic access and AWS Management Console access
Console password type Autogenerated
Require password reset Yes

Permissions boundary Permissions boundary is not set

Permissions summary

The following policies will be attached to the user shown above.

Type Name

Managed policy AmazonS3FullAccess

Managed policy IAMUserChangePassword
Tana

Cancel Previous Create user

Fig. 5-7 User adding Step 4

» Download the CSV file to get the Access key and secret for the RAEM1 configuration.
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Add user 1 2 3 4 °

® Success
You successfully created the users shown below. You can view and download user security credentials. You can also email users
instructions for signing in to the AWS Management Console. This is the last time these credentials will be available to download. However,

you can create new credentials at any time.

Users with AWS Management Console access can sign-in at: https://527763208544.signin.aws.amazon.com/console

& Download .csv

User Access key ID Secret access key Password Email login
instructions
» @ newUser AKIAXVYJDPFQMDFBIFKS EE TR Show TR Show Send email

Fig. 5-8 User adding Step 5

A A | B | & D E | F | G H | | J
1 IUser na.me_IPassword \Access kejSecret accConsole login link

2 |newUserl b7 {OHDD’ c<AKIAXVY]DIVpi9J4XDsthttps://527763208544. signin. aws. amazon. com/console

3

Fig. 5-9 Access key and secrete

3) Create the S3 Bucket using the AWS IAM user account
» Open the downloaded CSV file. Open the Console login link it provides and enter user name and

password. It will ask you to create a new password afterwards.

dWsS

N

Sign in as |AM user

Account ID (12 digits) or account alias

527763208544

IAM user name

newUser

Password

[J Remember this account

Fig. 5-10 Console Login Link
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» Search for S3

Services || Q53]

rchr

Services
Features (10)
Blogs (1,026) B
Scalable Storage in the Cloud
Documentation (476,397)

Knowledge Articles (30)

*

Tutorials (4) Archive Storage in the Cloud

Events (14)

Fig. 5-11 Search for S3

» Create bucket

Fa¥ @ Global ¥ newl

Amazon S3 X Amazon 53

Buckets
» Account snapshot View Storage Lens dashboard

Access Points
ge Lens. I

Object Lambda Access Paints
Multi-Region Access Points

Batch Operations

Buckets (3) info G ‘

s e daka loradin 54 Ly v B2

Access analyzer for 53

Q 1 @
Block Public Access settings for
this account )
Name a AWS Region v Access v Creation date v
¥ Storage Lens qe-aws-test-0114 Asia Pacific (Singapore) ap-southeast-1 Objects can be public January 14, 2022, 16:44:22 (UTC+08:00)
Dashboards qe-iot-test-20220114 Asia Pacific (Singapore) ap-southeast-1 Objects can be public January 14, 2022, 17:16:10 (UTC+08:00)
AWS Organizations settings test-bucket-20220117 Asia Pacific (Singapore) ap-southeast-1 Bucket and objects not public January 17, 2022, 17:22:18 (UTC+08:00)

Fig. 5-12 Create bucket

>  Enter bucket name and AWS region. Press “Create bucket” at the bottom.

- -
588 Services Q

Amazon S3 Create bucket

Create bucket .+

Buckets are containers for data stored in 53. Learn more [4

General configuration

Bucket name

test-bucket

Bucket name must be unique and must not contain spaces or uppercase letters. See rules for bucket naming E

AWS Region

Asia Pacific (Singapore) ap-southeast-1 v

Copy settings from existing bucket - optional
Only the bucket settings in the following configuration are copied.

Choose bucket

Fig. 5-13 Enter bucket information
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4) Configure RAEM1 AWS

» Get the AWS key, Secret, Bucket Name and region information from the above steps.

A B C D E F

IL'se:' na.l:le!Password Access keiSecret acclonsole login link
newlser @Sp3%I&sQYAKIAXVYIDFriEGi6P2rihttps://D27763208544. =

Amazon S3 test-bucket-20220117

test-bucket-20220117 i

Objects Properties Permissions Metrics Management Access Points

Bucket overview

AWS Region Amazon Resource Name (ARN)
Asia Pacific (Singapore){ap-southeast-1 arn:aws:s3:itest-bucket-20220117

Fig. 5-14 Get AWS S3 Information

>  Enter the information in the RAEM1 Configuration software AWS section.

AWS Paramer

AWE Enable: Enable be
AVE Key: AKIAXVYIDPFQB4HU2Y /M AVE Sec: nTXmhD9TY1zQVHz6iax0tELMS
N5 resion ap-southeast-1 AWE bucket name: | test-bucket-20220117

Fig. 5-15 Enter AWS configuration

» Also configure the RAEM1 data storage settings. Make sure to enable “Save Wave” and “Save

Param”, but disable “Upload original data”. Because that means to upload data to Qingcheng loT Cloud.

4 Device Information r Sample Settings r NetworkSetting;/y Storage Settings r System Settings r File View l

Data Storage

Save Wave: Yes e
Save Param: Yes ~
Upload original datMNo “

Fig. 5-16 Data Storage settings for AWS
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>  After successfully send the AWS setup information to the RAEM1, it needs to reboot the device

to take effects. Right click on the device name in the device list and select “Reboot Device”. The device

will automatically reboot and reconnects. Please do not interrupt the reboot process in any way.

» Data Access

» When there are HITs, RAEM1 will pack the data every 5 seconds and then store in the local
storage first. If there is no data, there will be no data packs. Then based on the network availability, it will
start upload the data packs to the specified AWS S3 bucket. If the network connection stops when it is
uploading. It will stop and retry when the connection is back. Once the data packs are uploaded to the

cloud server successfully, the local storage copies will be deleted. To access and download the data

packs in AWS S3:

» Log in to your AWS account and go to S3 server. In the bucket list, choose the bucket that is set

to store the RAEM1 data.

& ©

Global v

Amazon S3

Points

Object Lambda Acce

Multi-R
Batch Operatiol

Access analyzer for 53

Block Public Access settings for
this account

“

Storage Lens
Dashboards

AWS Organizations settings

Choose “tmp/” folder

52 Services

» Account snapshot

ens provides visibility into storage usage and activity trends. Learm mon

Buckets (2) wfo

a AWS Region Access

Asia Pacific (Singapore) ap-southeast-1 Objects can be public

Asia Pacific (Singapore) ap-southeast-1

N

Fig. 5-17 Select bucket

Bucket and objects not public

View Storage Lens dashboard

Creation date

January 14, 2022, 17:16:10 (UTC+08:00)
January 17, 2022, 17:22:18 (UTC+08:00)

L4 0

Global ¥

Amazon S3 Amazon 53

test-bucket

20220117

test-bucket-20220117 i

Properties Permissions Metrics Management Access Points
Objects (2)
abje f n use Amazon 3 inventory [ to get a list of all objects in your bucket. For others to access your objects, you'll need to explicitly
gran
| C | Actions ¥ Create folder
w Storage Lens a 1 [c]
Dashboards
AWS Organizations settings Name a Type Last modified Size Storage class
[ home/ Folder
Feature spotlight () 03 tmp/ Folder |

» AWS Marketplace for 53

» Choose “aws_data/” folder. Inside the folder, the RAEM1 data packs are all listed. Click on the

N

Fig. 5-18 Open “tmp/” folder
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name to start further operations.

Amazon 53 X AmazonS3 > testbucket-20220117 » tmp/ > aws data/
Buckets aws_data/ Copy S3UR
Access Points
Object Lambda Access Points Ehiecss N B reromt s
Multi-Region Access Points
Batch Operations
Access analyzer for S3 Objects (49)
ts are the fundamental er azon $3. You can use Amazon 53 inventory [2 to get a list of all ebjects in your bucket. For others to access your abjects, you'll need to explicitly grant
Block Public Access settings for i e
this account Actions ¥ Create folder [ Upload
w Storage Lens Q 1 @
Dashboards
AWS Oroarizations settings Name / a Type ¥ Last modified v Size v Storage class ¥
B qc_raem1_dg_61_ae_ndt_1642475624.2ip zip January 18, 2022, 16:10:29 (UTC+08:00) 1M Standard
Festure spotight @ O qc_raem1_dg_61_se_ndt_1642475671.2ip zip January 18, 2022, 15:49:57 (UTC+08:00) 40KB  Standard
[ ac_raem1_dg_61_ae_ndt_1642475674.2ip zip January 18, 2022, 16:10:34 (UTC+08:00) 2095KB  Standard
[ qc_raem1_dg_61_ae_ndt_1642475679.zip zip January 18, 2022, 16:10:40 (UTC+08:00) 265 KB Standard
¥ AW Markgtplace for 53 [ qc_raem1_4g_61_ae_ndt_1642475684.zip zip January 18, 2022, 16:10:42 (UTC+08:00) S60KB  Standard
O qc_raem1_dg_61_se_ndt_1642475738.2ip zip January 18, 2022, 16:10:44 (UTC+08:00) 150KB  Standard
[ qc_raem1_4g 61_ae_ndt_1642475739.zip zip January 18, 2022, 16:10:49 (UTC+08:00) 11.5 KB Standard

2022, Amazon Web St

Fig. 5-19 Data packs in the bucket
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6. Data Format Conversion

The format of RAEM1-6 data needs to be converted before in-depth data analysis can be carried out
on SWAE software or other third-party data analysis software. Currently, there is no software for direct

analysis and display of RAEM1-6 data.

The data generated by RAEM1-6 can be converted using our format conversion software
"RAE1toU3H" (you can also open the software through the "File Conversion™ button in the lower left
corner of RAEM1 configuration tool software). The "File View" page of the RAEM1 configuration tool

allows you to download data and convert formats at the same time, as detailed in Chapter 3.3.6.

The converted files (.pra and .aed) can be opened and analyzed in SWAE software. For details about
how to use SWAE software, please contact our company to obtain the SWAE software manual. It can also
be converted to CSV format for third-party software analysis. Conversion software supports multi-channel

conversion.
The conversion steps using "RAE1toU3H" software are as follows:

1) Download RAEM1-6 data from the configuration software. The downloaded data is a single ZIP
package, and multiple ZIP packets can be converted together. Store all the downloaded ZIP
packages in a folder. If multiple RAEM1 are converted to multiple channels, place the ZIP
package for each RAEM1 in a separate folder.

2) Open the conversion tool, "RAE1toU3H.exe". It can also be opened using the "File Convert"

button in the lower left corner of the RAEM1 configuration software.
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/E RAEM1 Configuration - 2.14.2.35 = a ®

RAEM1 Configuration Select: 192.168.0.32 sat Devico

Device Information | Sample Setfings | Network Settings | Storage Settings | System Settings | File View | Project Data [0 |Device IF m

Tptess < QingCheng AE Instituts Co. Ltd

Fig. 6-1 RAEM1 Configuring the file conversion function of the software

3) Click on 'Add Directory' and select the directory corresponding to the .pra and .aed files. Each
directory will serve as a channel. The channel number can be modified by double clicking the left button.
The right-click menu can delete the current or all added directories. (Note: If the file is of ZIP type, the ZIP
package option needs to be checked, otherwise it does not need to be checked), select the directory

address for saving. The sampling rate should be consistent with the sampling rate of RAEM1-6.

Note:

1. If the converted data contains waveform data, it is necessary to accurately fill in the sampling rate

and sampling length.

2. The sampling rate should be filled in according to the setting at the time of collection. If unsure, you
can compare the number of points and duration of the waveform displayed on the cloud platform, and

fill in: (points/duration) x 1000.

For example, if the waveform duration is 993 and the number of points is 993, the sampling rate can

be calculated using the formula: (number of points/duration) x 1000 to obtain (993 + 993) x

1000=1000KHz
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Show Param Show Time Domain

%
Show Frequency Domain
[ JE_ RAEM1_WIFI_03 ] 2023-12-25 14:57:21.730701 HaB Al O YL
Time Domain(mV)
0.15
01 A
n N fn A N
= NN A NA_N 0
005 | AN LA N )
f A A A A [l ¢\ il
O\/L’\\,AH“;‘\ LN AAan /) “HH"’\)\/'& /\\[ Time
\N U\f VAVIRAVAI A A A ARV A TR TR
-005 (V| /| ) | V
/ ¢V v v \/ vV \ \
01 ¥ v
-0.15
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360 68 792 816 840 864 888 912 936 960 984
AMP (dB) ASL (dB) Energy (Kpj) RMS (mV)|Duration (us) fCounts () Risetime (ps) Rise counts () Peak Frequency (kHz) Centroid Frequency (kHz) Local Power Spectrum Proportion 1 ()
45.32 27.044 0.556 0.072 993 47 21 21 0 0
Local Power Spectrum Proportion 2 () Local Power Spectrum Proportion 3 () Local Power Spectrum Proportion 4 () Local Power Spectrum Proportion 5 ()
0 0
points:993

=

Fig. 6-2 Waveform points

3. Sampling length: The length of a single sample, measured in points, refers to the length that a
single frame waveform can record and store. If set to 4000, it means that each frame of waveform
only stores 4000 points, and if there are less than 4000 points, add 0 as one frame of waveform. The

numerical values filled in here are consistent with the software collection settings.
4) Click on [Convert U3H]:

#E RAETTOU3H - 1.0.0.18

Conversion parameter settings \
1. RAE1 file directory:

Index Directory Name | Channel ID
1 1

C:\Users\13702\Desktop\qc_raem1_4g 90 ae ndt 1678175132\ae_ndt_ping

[D Fie is in compressed format (Z) ]

(Double-click the left button to modify the channel number)
2. Select directory to save the converted file (same name wil be deleted):

‘ D:\

Save to (5)
3. Other parametes.

Sampling rate(kHz)] | 10000 Sampling length(Point): | 5000 (maximum points: 100000)

\

Convert U3H ‘v

Language(L)

Fig. 6-3 RAE1ToU3H main screen

5) Pop-up window appears to display the process and progress of data conversion. When the data
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conversion is complete, there will be a prompt completion window.

Files converted.

Time consuming: 00:00:00.

IETE4RERSCMF

Search folder: C:\Users\13702\Desktop\qc_raem1_4g_90_ae_ndt_1678175132\ae_ndt_ping
Discard name exception file: 1.aed

Discard name exception file: 1.pra

Wave files: 16, Param files: 16

IETEHEFR SO

s RAETToUZH b ¢
Create file: D:\\RAE1_230307155958976.aed

Create fle: D:\\RAE1_230307155958976.pra o Files converted.

Error reading XML fle: C:\Users\13702\Desktop\;& i :1\RAEM 5 - 24 T]FEBkE\Head. Xml
Error reading XML fle: C:\Users\13702\Desktop\i# i :\RAEM 5 - Z4TIFEBhE\Head. Xml

""""""

Wave Files: 16, Param Files: 16
Wave Count: 16, Param Count: 16

Converted!!

Fig. 6-4 RAE1ToU3H conversion screen
6) After the conversion is complete, the corresponding U3H files (.pra and .aed), which can be
imported into our SWAE host computer for analysis:

& ' XA ES] Kol

1 qc_raem1_df 0002_ae_ndt 946685362 zip [E48(zipped)L{t. 8711 KB
! gc_raem1_df 0002 ae ndt 946685367.zip E4E(zipped) 3 8,624 kKB
! gc raem1 df 0002 ae ndt 946685372.zip [Effi(zipped) 32 8,626 KB
E RAE1_210519113557072.aed AED 324 29476 KB
B rAE1 210519113557072.pra PRA 7{# 503 KB

Fig. 6-5 3 hours of data generated after conversion

7) If you want to convert to CSV format, click "¥" next to "Convert U3H" and click "Convert CSV
file." After the conversion is complete, you can view the corresponding CSV file in the
corresponding directory. The generated CSV file has the prefix RAE1. The first column of the CSV
file is the time and the second column is the waveform (the voltage value at each collection point).
When the generated CSYV file exceeds about 800,000 lines, another new CSV file is automatically

generated.
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/#E RAE1TOU3H - 1.0.0.18

k-
Conversion parameter settings
1. RAE1 fie directory: Add drectory(D) ]
Index Directory Name Channel ID
1 C:\Users\13702\Desktop\qc_raem1_4g_90_ae_ndt_1678175132\ae_ndt_ping 1
[ Fie is in compressed format (Z) (Double-click the left button to modify the channel number)
2. Select directory to save the converted file (same name wil be deleted):
D:\ Save to (S)
3. Other parameters:
Sampling rate(kHz): | 10000 Samping length(Point): | 5000 (maximum points: 100000)
Language(L) |Convert U3Hi|+
1 Convert CSV File I

Fig. 6-6 Converting RAE1ToU3H to CSV button

& : s sem H

qc raem1_test 06 ae ndt 16318580... 2021/9/17 14:01 WinRAR ZIP [&4&... 995 KB

5] qc raem1_test 06 ae ndt 16318581... 2021/9/17 14:01 WiIinRAR ZIP [&4&... 2,057 KB

qc raem1_test 06 ae ndt 16318581... 2021/9/17 14:01 WinRAR ZIP £45... 2,053 KB
2 qc raem1_test 06 ae ndt 16318582.. 2021/9/17 14:01 WinRAR ZIP [&48... 2,053 KB

= qc raem1 _test 06 ae ndt 16318582... 2021/9/17 14:01 WinRAR ZIP [&45... 2,052 KB
5 RAE1_210917135354494.csv 2021/10/13 17:39 XLS THE= 49,993 KB

Fig. 6-7 CSV file generated after conversion
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AZ - &) fx | 2021/09/17/ 13:53:54 494
A B = D E F

1 |Date Time | BE{ir (V)

2 ]2021/09/11 0.002921
3 0. 008655
4 0. 014426
5 0. 018658
6 0. 020844
7 0. 020468
8 0. 018228
9 0. 015076
10 0.012219
11 0. 009366
12 0. 006787
13 0. 004294
14 0. 001776
15 —0. 000632
16 —0. 002405
17 —0. 003949
18 —0. 005338
| —0. 006592
20 | —0. 007516
21 | —0. 008282
22 | —0. 009012
23 | —0. 009573
24 | —0. 010196
25 | —0. 010443

Fig. 6-8 CSV file format
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7. Transmission Protocols for Third Party Development

RAEM1-6 devices can provide some protocols for the third party development. Some protocol details

are shown below:

® The TCP protocol can output all acoustic emission parameters with the highest amplitude within the

"reporting time interval”;

® The U3H mode can output all the AE parameters and waveform.

7.1 TCP Integration Protocol

The TCP protocol outputs all AE Hit parameters.

7.1.1 TCP Mode v2 Network Attributes

Address: configurable, choose “Use IP” and enter the server IP address and port.
Port: configurable.

Communication Protocol: TCP

vV VvV VYV V

Endianness: Little Endian

7.1.2 TCP Mode v2 Parameter Transmission

The TCP mode v2 supports parameter transmission. It needs to turn on the “Send Param” to SWAE

server function in the RAEM1 Configuration software.

RAEM1 Configuration

4 Device Information r Sample Settings r Network Settings r Storage Settings l, System Settings l, F\IeVie\V Project Data

iR HREIRE Tep Mode v2 ~ LIRAI(EEFE: | 60000

e | 192 . 168 . 0 . 20 |

Peets 18883

Fig. 7-1 RAEM1 Configuration software “TCP v2 Send Param” function
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The structure of the sent protocol is as follows:

Device ID

AMP, Amplitude, in dB

ASL, Average signal level value, in dB

Power, Energy, in kpJ

RMS, root mean square, measured in mV

Rise time, in s

Rise count

Count

Duration, in us

Report time, with timestamp before decimal point
and us part after decimal point

7.1.3 U3H Mode Parameter Transmission

The device supports parameter transmission. It needs to turn on the “Send Param” to U3H server

function in the RAEM1 Configuration software.

T3H Server
Send U3H: Yes 2

Address type: Use IP o

Send Wave:

Yes

v |Send Faram: Yes s

Address:

‘ FPort:

Fig. 7-2 RAEM1 Configuration software “Send Param” function

The protocol format is:

Protocol Header| Device ID

Data Type

Data Length

Data

Protocol Header: 4 bytes, fixed, 0OXASA5A5A5

Data Length: 4 bytes, length of the data content

vV V Y V V

Data Content: parameters

The parameters data format is as followed:

Device ID: 4 bytes, the last 4 digits of the device ID

Data Type: 4 bytes, 0x00000000 is parameter data

Version

4 bytes

Arrival time (second)

unsigned int, 4 bytes
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Arrival time (micro-second)

unsigned int, 4 bytes

AMP (dB) Double, 8 bytes
Power (kJ) Double, 8 bytes
RMS (mV) Double, 8 bytes
ASL (dB) Double, 8 bytes

Rise time (us)

unsigned int, 4 bytes

Rise Ring-down counts

unsigned int, 4 bytes

Duration (us)

unsigned int, 4 bytes

Ring-down counts

unsigned int, 4 bytes

7.1.4 U3H Mode Waveform Transmission

The device supports waveform transmission. It needs to turn on the “Send Wave” to U3H server

function in the RAEM1 Configuration software.

USH Server
Send U3H: Yes

Address type: Use IP

w Send Wave: Yes ~ || Send Param: |Yes

e Address:

FPort:

Fig. 7-3 RAEM1 Configuration software “Send Wave” function.

The protocol format is:

Protocol Header| Device ID

Data Type Data Length

Data

vV V Y V V

Data Content: waveform

The waveform data contents format is:

Protocol Header: 4 bytes, fixed, 0XA5A5A5A5
Device ID: 4 bytes, the last 4 digits of the device ID
Data Type: 4 bytes, 0x00000001 is waveform data

Data Length: 4 bytes, length of the data content

Arrival time (second)

unsigned int, 4 bytes

Arrival time (micro-second)

unsigned int, 4 bytes

Version

4 bytes

Waveform points

unsigned int, 4 bytes
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Sample speed (K/S) unsigned int, 4 bytes

Gain, preamplifier, in unit of times unsigned int, 4 bytes

Enlarge, circuit magnification, in unit of Double, 8 bytes
times

N numbers of waveform data Each waveform has 2 bytes, i.e., there
are 2N numbers of waveform data with
2N bytes of data size.

Please contact Qingcheng company for up-to-date detail protocols.
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