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

1.2. Main Purpose of Acoustic Emission Testing

® Locate the acoustic emission source.
® Analyze the properties of the acoustic emission source.
® Determine the time and load of the AE occurrence.

® Assess the severity of the acoustic emission source.
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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:

® |t is a dynamic detection method. The detected energy comes from the object itself, not from the detection
instrument.

® |t is sensitive to linear defects and can detect the movement of the defects under external structural stress.

® [t 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.

® |t 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.

® |tis 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
® Civil Engineering
® The aerospace and aviation industry
® Metal Process

® The transportation industry
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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.

(2) 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.

(3) Duration: the time interval between the beginning and the end of the acoustic emission signal.

(4) Rise time: the time interval between the starting point of AE signal and the peak of the AE signal.

(5) 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.

(6) Attenuation: the decrease of the AE amplitude per unit distance, usually expressed in dB per unit distance.

(7) 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 = 1uV.

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

(9) 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 AE
signal crosses the present threshold.

(11) 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 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 1uV, 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 based on arrival time and distance determined by the

artificial acoustic emission signal, for the use of source location.
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(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 BWM1 System

(1)

()

(3)

(4)

(5)

(6)

Channel: a channel through which the acoustic emission signal enters the acquisition card through sensors,
amplifiers, and data cables for independent processing.

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 (=108) 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.

TCP/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.
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(7)

(8)

(9)

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, 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

Q.

(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

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 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.
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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), can be

(17)

directly input in the text box. 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 (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.

| Actual interval T
t
HLT threshold
HOT /
L]

Fig. 1-3 HLT definition diagram
POE: Power Over Ethernet. This refers to the technology that allows for the transmission of data signals to
certain IP-based devices (such as the acoustic emission collectors mentioned later) while simultaneously
providing DC power to such devices, all without making any modifications to the existing Ethernet Cat.5

cabling infrastructure.
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2. Product Introduction

BWM1 adopts an ARM system architecture, featuring an embedded ADC (Analog-to-Digital Converter) circuit,
filtering and conditioning circuit, and Ethernet communication. It can connect to a cloud platform via a router,
with POE (Power over Ethernet) providing both communication and power supply. The BWM1 structure is

designed as a strap-like integrated preamplifier circuit board.

2.1. BWM1 System Introduction

The BWM1 system consists of three parts:
. BWML1 Device (AST sensor, AE sensor, signal acquisition and analysis, communication)
. POE Power Adapter
o Client PC
BWM1 can be networked through switches, with multiple switches connected to a router to form a

large-scale bridge monitoring system.

A Group 11
A e
— Switch 1
Group 1N
220V AC
(aveoe 2
Internet »
I | |
Router L
220V AC A Group N1
— Switchn
220V AC Group NN

7 4
aveoe]

Fig. 2-1 BWM1 Network Connection Diagram
The output data types include parameters, waveforms, and parameter rating. The data can be uploaded to
the cloud loT platform for display and analysis, be downloaded to a client computer for in-depth analysis using

SWAE software, or be sent directly to SWAE software for real-time analysis and processing.
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This user manual will introduce the connection, configuration, and usage of the BWM1 device. It will start
with an introduction to the product components and their connections, followed by system connection and

configuration.

2.2. Hardware Introduction

Figure 2-2 shows a BWM1 hardware kit equipped with Ethernet communication, which includes a BWM1

device, a POE power adapter, and an Ethernet cable.

/ Voltage: 72V
@’ N Power: 140W

S %’

BWM1 POE Power Adaptor

EVA Double-sided/single-sided Stainless steel strip
adhesive
Fig. 2-2 BWM1 Hardware Kit
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Fig. 2-3 BWM1 Parts

Technical Specifications

Table 2-1 BWM1 Hardware technical specifications

Channel

Single channel or multi-channel combination

Acquisition Mode

Signal triggered / Time triggered

Sampling Rate

Maximum sampling rate of 2M points/second for single channel

Sampling Precision

16-bit

System Noise

Better than 30dB

Dynamic Range

70dB

Input Bandwidth

10kHz-800kHz

Analog Filters

Combination of two high-pass filters at 30kHz and 125kHz, and two low-pass
filters at 80kHz and 175kHz; default combinations are bandpass at 30kHz-80kHz
or 125kHz-175kHz, fixed at the factory

Digital Filters 256-order FIR filter, configurable as pass-through, high-pass, low-pass, or
band-pass within the 0kHz~1000kHz frequency range
Sensors Selectable center frequency of 40/150KHz; two built-in preamp gains of

20/40dB available

Data Output

Waveform, parameters, parameter ratings

11
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AE Parameters Arrival time, amplitude, counts, energy, rise time, rise counts, duration, RMS,
ASL

Built-in SD Card | 64GB (expandable to 512GB)

Capacity

Communication Ethernet

Method

Power Supply POE power supply

Dimensions 507mm (including waterproof connector) * 50mm * 43mm

Weight 285g

Installation Strap (clamp) structure

Protection Level IP67

Working -30°C to +70°C

Temperature

Single Node Wiring | Maximum of 400 meters of network cable for connecting up to 6 devices in

Distance series

2.4. Software and Cloud Platform Description

After the BWM1 device is started, it automatically begins signal acquisition and communication connection
based on the existing configuration and hardware connections. The current configuration of the BWM1 can be
accessed and updated through the provided communication methods. Some communication methods support
real-time parameter viewing and analysis, as well as online waveform and parameter viewing and analysis.

The default configuration of the BWM1 device is the recommended configuration, which has passed factory
testing. If configuration changes are necessary, it is recommended to first save the original factory configuration as
a configuration file on your computer before making any changes. For detailed instructions on saving and
transferring configuration files, please refer to Chapter 5.

After the BWM1 is started, it automatically starts data collection. When a hit occurs, the BWM1
generates .PRA and .AED files. If no hit occurs, no .pra and .aed files will be generated. Depending on the
communication method used, the data will be stored either on a local SD card or uploaded to the cloud. Once data
collection is complete, the data package can be viewed and downloaded from the cloud by directly accessing the
BWM1.

There are two ways to configure the BWM1: one is by using RAEM1 Configuration Software, and the other is

12
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by remotely configuring it through the Qingcheng loT Cloud Platform.

There are multiple ways to view and download data collected by the BWM1. The Qingcheng loT Cloud
Platform allows for real-time viewing of parameters, waveform data, and rating results, as well as data download
and remote configuration of the BWM1. Alternatively, you can directly connect the BWM1 to SWAE software for
real-time online professional acoustic emission signal acquisition, analysis, and storage of parameters, waveforms,
and other data.

The table below shows the configuration and data access methods corresponding to various communication

methods:

Table 2-2 BWM1 Communication Methods and Corresponding Software

Communication Method Configuration method Real-time data view Data download

Ethernet connection RAEM1config software SWAE software RAEM1config software

RAEM1 config software or SWAE software or Qingcheng RAEM1 config software or
Router networking
Qingcheng Cloud Platform Cloud Platform Qingcheng Cloud Platform

> RAEMl Configuration Software: This is a Windows executable software supporting for configuring the
BWML. It requires the BWM1 to be directly connected to a PC, either via a wired Ethernet connection or
wirelessly through a router network. The RAEM1 Configuration Software allows access, modification, and
downloading of BWM1’s device information, acquisition settings, data storage, communication settings,
system settings, and file viewing. For detailed instructions and usage, please refer to Chapter 5.

#E RAEM1 Configuration - 2.25.18.81

RAEM1 Configuration

4 Device Informationr SampleSettingsI, NetworkSettingsT Storage SettingsT System Settingsr File View [P

Device ID:

Device Nane:

Fig. 2-4 RAEM1 Configuration Software
> Qingcheng loT Cloud Platform: This is a cloud platform independently developed by Qawrums Ltd.,
specifically for loT products. After logging into the Qingcheng loT platform, you can remotely access and
modify the BWM1 configuration, view parameters, waveforms, and rating data in real-time, and also
remotely download data that BWM1 has uploaded to the Qingcheng loT Cloud Platform. For detailed

instructions and usage, please refer to Chapter 6.
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> SWAE Software: SWAE Software is a professional acoustic emission analysis software. It works with the
BWM1 device to allow real-time viewing and analysis of parameters and waveform data. For detailed

instructions and usage, please refer to Chapter 7.
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3. Installation Method

The BWM1 is a bar structure integrated with an AE sensor, AST, a built-in preamplifier circuit board and the
data acquisition system and a POE model. During installation, all BWM1 can be connected in series using only POE

network cables.

3.1. Method for Installation on the Steel Cable

Apply some acoustic couplants on the sensing surface of the BWM1. On the non-sensor end of the BWM1,
there is a height difference between the sensing surface and the bar surface of BWM1. Use a length of some EVA
double-sided or single-sided adhesive pads on the non-sensing end of BWM1. The height difference should be
approximately 13mm (to level the BWM1 sensor). Place the BWM1 to the bridge cables or suspenders. Secure the
BWML1 to the cable or suspender with one or two stainless-steel straps to complete the installation.

The installation diagram for a single structure is shown below:

Stainless steel cable tie —

BWM1 —

Double sided tape/10+3mm -

Bridge cable

Fig. 3-1 Single Structure Installation Diagram

3.2. Overall Installation Method

Each POE power supply provides the power to a series of BWM1 devices, with a limited number of devices
per series. Each series is networked through a switch, which is then connected to a router, as shown in the

diagram below.
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Internet

Router

TAME H
| Tama U
| twme H

220V AC
72V POE ‘

|
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o |

TAME U
[ Tama

—» Switch 1

|

T T —
72V POE

220V AC

A/
(ravece 3

—» Switchn
220V AC

A

Fig. 3-2 Overall Structure Installation Diagram
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4. Communication Configuration

4.1. Ethernet Connection

The computer is connected to the POE adapter's LAN port via an Ethernet cable, and the Ethernet cable from
the adapter's POE port is connected to any network port on the BWM1 to enable normal operation and
communication with the computer. If multiple BWM1 devices need to operate simultaneously, connect the other
network port to the network port of the next BWM1 device to cascade the devices.

After the hardware is connected, the computer needs to be configured accordingly to successfully connect to
the corresponding software listed in Table 4-1. You can then proceed with the corresponding operations. Refer to

and follow the instructions in the relevant software chapters to connect and use the system.

"

PC ek

\ rnr

220v R B B
. ) LAN 1 l‘: |
Adaptor  JEACEE POE ; { i /i
i & .
l

Fig. 4-1 BWM1 Ethernet Connection Diagram

Table 4-1 Ethernet Connection and corresponding software

Communication Configuration Real-time Data View Data Download

Ethernet RAEM1 Configuration Software SWAE RAEM1 Configuration Software

The default Ethernet IP address of the BWM1 is 192.168.0.101 or 192.168.0.XXX. When connecting directly
to PC but the connection fails, please follow the steps below to configure LAN attributes and then try to connect

PC again:

»  Ethernet Duplex Mode: open Control Panel >> Network and Internet>> Network Connections. Choose
the local area connection. Right click and choose Properties and then choose Configure. In the Advanced
Tab, choose Speed & Duplex. On the Value drop-down menu, select 100Mbps Full Duplex. Click OK to

confirm.

17
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() @ » Control Panel » s =
‘\..)\.J " @ « MNetwork and Internet » Metwork Connections »

Adjust your computer's settings File Edit View Toeols Advanced He!_p

Back up your computer
Find and fix problems

Organize = Disable this network device Diagnose this connection
& ..| System and Security Local Area Connection
@ Review your computer's status corplnet.canbytel.com

ﬁfﬂ' | ST Intel(R) 8257 &) Disable

Status

Network and Internet
@H View network status and tasks Diagnose
.- Choose homegroup and sharing options

/ Hardware and Sound @ | frita: Connection:

View devices and printers Create Shortcut
Add a device
Connect to a projector Delete
Adjust commenly used mobility settings l&ﬂ Rename
“—7 Programs L] Properties,
h b Uninstall a program L’\‘,L
(a) (b)
' TS
Realtek PCle GBE Family Controller Properties |t

General | Advanced |P«bo|.rt I[lﬁ\rer | Details I Power Managaﬂentl

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

on the right.

Property: Value:

M5 Offload A |1mw§_ﬁﬂgﬁ ,vi
Sogt il 1.0 Gbps Full Duplex
Receive Side Scaling :IIE mgps E""H%”uplfx
Shutdown Wake-On-Lan 100 M‘s U" B

100 Mbps Half Duplex

TCP Checksum Offload {1Pv4) — e

TCP Checksum Offioad (IPv6) fakn Podohtinn
Transmit Buffers

UDP Checksum Cffload {IPv4) =

UDP Checksum Cifload {IPvE)

Wake on Magic Packet

Wake on pattem match -

WOL & Shutdown Link Speed it

[ ok || Ccancsl

(c)
Fig. 4-2 LAN Full Duplex Mode (a/b/c)

»  Configure Ethernet IPv4: choose Internet Protocol Version 4 (TCP/IPv4), and then click Properties. In the
pop-up window, check Use the following IP address. Then enter the IP address as 192.168.0.XXX (XXX
can be any digital numbers but never be the same as any BWM1’s IP address). Subnet mask is
255.255.255.0. Default gateway is 192.168.0.1. Click OK to confirm.
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U Ethernet Properties *
Networking  Sharing

Connect using:

@ Realiek PCle GBE Family Controller

This connection uses the following tems:

5005 Packet Scheduler el

'8 intemet Protocol Version 4 (TCP/IPvd)

[0 s Microsoft Network Adapter Muttiplexor Protocol

4 Microsoft LLDP Protocol Driver

4 Intemet Protocol Version & (TCP/IPvE)

4 Link-Layer Topology Discovery Responder

4 Link-Layer Topology Discovery Mapper 1/Q Driver W

£ >
Install .. Uriinstall Properties

Description

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

QK Cancel

(a)

Internet Pratocal Version 4 (TCR/IPy) Properties
General

‘fou can get IP settings assigned automatically if vour network supports
this capability, Otherwise, vou need to ask vour netwark adminiskrator
for the appropriate IP settings.

() Obtain an IP address aukomatically

i@ Use the Following IP address:!

IP address:
Subnet mask:

Default gateway:

Obtain DMS server address automatically
i@ Usg the Following DNS server addresses:

Preferred DS server:

Alternake DMS server:

[] validate settings upon exit

[ [o]4 ][ Cancel l

(b)
Fig. 4-3 Ethernet IP Settings

4.2. Router Networking

After the BWML1 is connected to a router with external network functionality, it can access the Qingcheng loT
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Cloud Platform. This method is slightly different from the previous connection method; you only need to connect

the adapter's LAN port to the router. The connection method can be referenced in the diagram below.

—

Router g&fa=%
|

220v

|— Adaptor iEfREe L

POE“I

Fig. 4-4 BWM1 Connection Method for Router Networking

Table 4-2 Router Networking Communication Methods and Corresponding Software

RAEM1 Configuration Software/ SWAE/ RAEM1 Configuration Software/
Router Networking
Qingcheng loT Cloud Qingcheng loT Cloud Qingcheng loT Cloud
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5. RAEM1 Configuration Software

5.1. RAEM1 Configuration Software Introduction

The “RAEM1 Configuration Software” is a Windows executive program developed by Qawrums Ltd. for
BWM1 configuration purpose. Users can use the software to configure BWM1 when it is operating.

& To use the “RAEM1 Configuration software”, the firewall function and the WLAN 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) Inthe 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.

@ Windows Defender Firewall with Advanced Security - m] x

File Action View Help

== HE
g E:tobuunudnzﬂzlses | Windows Defender Fire... &
By, Connection Security Rules # Windows Defender Firewall with Advanced Security provides network security for Windows compuiters &) Import Policy..
B Monitering 44| Export Policy...
Overview = Restore Default Policy

(i)  Foryour securty, some settings are controlled by Group Policy Diagnose / Repair

Domain Profile is Active View 4
@ Windows Defender Fiewall is on [ Refresh

@ Inbound connections that do not match a nule are blocked D Properties

'@3 Qutbound connections that do not match a nule are allowed. ﬂ Help

Private Profile

‘@' Windows Defender Firewall is on

@ Inbound connections that do not match a nule are blocked
'G}‘ Outbound connections that do not match a rule are allowed.
Public Profile is Active

‘:ﬁi Windows Defender Firewall is on

® Inbound connections that do not match a rule are blocked
'G}" Outbound connections that do not match a rule are allowed.

EE_!\ Windows Defendsr Firewall Properties I#——
1

i
< > ‘ Getting Started - b

(a)
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Windows Firewall with Advanced Security - LDAP://CN={BAFOAOE... E4

| |] IPsec Settings |
3 4

Specily behavior for when a compuler is connecled lo its corporale
domain.
~ State
i F Enewall stale
Inbound connections: INoI conlfiguied I
| Outbound connections: Not conlzgured -
~ Settings I
/| Specily settings thal control \Windows |
| ¥— | Fiewal behavior. Disloness. ‘
| ~ -
~ Logging
| Specily logging settings for |
| u tioubleshooting Qs ‘ E
Leain moj oul 8 H

Q/I 0k || Concel | Appy |

(b)
Fig. 5-1 Turn off Windows Defender Firewall (a & b)

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 | RAEMIEETH2.4.0.15 &= O X
= #= &E (%)
« v 1 | < RAEMIRETS24.0.15 > RAEMIBETE2.4.0.15 v O O SFRAMIEETR24.015"
= * " = " e FE i A
Qingcheng * Log 2021/12/2015:27 Srise
GrounduP = BaseFile.csv 2021/10/27 17:46 XLS THE= 1,393 KB
M1 [+ BcacBPRO2510u100.dlI 2021/8/27 10:43 R 8,979 KB
update_20211227 [5] BCGPStyle2010Blue2510.dll 2016/12/6 15:56 RIFRERF R 744 KB
BB E-Flotech [ Head.Xml 2020/8/14 10:09 XML 78S 70K8
[+ libeurl.dil 2021/6/18 14:26 WREETE 549 KB
@ Onebrive - Personal [5] libeay32.dil 2020/4/22 19:11 RIFSER R 1,240 KB
& WPSRIE [ mfc100chs.dil 2011/6/11 1:58 RIFIERFIT R 36 kB
@ == [ mfc100u.dil 2011/6/11 1:58 TR 4,320 KB
. [5 msvep_win.dll 2019/10/7 10:58 iz 490 KB
% B .j msvep100.dil 2020/12/25 15:42 NFEEETR 412 KB
= [ msver100.dil 2020/12/25 15:42 R R 756 KB
oo SR [ msver120.dil 2013/10/5 2:38 RIS 949 KB
= s [E msvert.dil 2019/3/19 12:45 RIS R 759 kB
Papwm [ normaliz.dil 2019/3/19 12:45 AR R 5KB
B ma /E RAE1ToU3H.exe 2021/12/16 14:39 RIFRRERs 351 K8
= Ee %] RAE1TOU3H.Ini 2021/12/3015:28 EERE 1KB
[E| RAF1 ToU3HIZRIES txt 2021/12/16 14:39 SRS 2 KB
P /E RAEM exe W 2021/12/3016:26 R 623 KB
7 RAEM1 Ini 2021/12/31 10:12 1KB
+ B [l RAEMTIERGER bt 2021/12/24.10:50 6 K8
m=E M ® A SRR [ S 2

24 NEE =

Fig. 5-2 RAEM1 Configuration software executive program location

The operation steps of RAEM1 Configuration software are:
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(1) 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.

# 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
)T_ Publishier: QingCheng AE Insttute Co. Ltd
PE'H'I' Chusersiyatindesktopigingc heng'l,“\:?z".raem1".rzem1ﬁ\'$'|,
! Eidreerm BRI raem 1 EBRTARZ 2 0 Srsam1ERTR
BHAE e VIO T BN N B ¥ 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 throuah a firewall?

- @Aﬂnw access | cancel
Fig. 5-3 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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ﬁ: RIIENH Configuration - 2.14.2.35 p ress to Set = [m] X
RAEM1 Configuration /' 29¢ Tabs -
9 / current selected |P—=pSelect: 192.168.0.104 ==t Pevice
4 Device Information | Sample Settings | Network Settings | Storage Settings | System Settings | File View | Project Data | » e n
Device ID:  gc_raemi_4g 92 » [] 192.188.0.104 qc_raenl_4g 92
Device Name: raeml_zyng
Device Configuration Information Device List
Window Window
Software Version: ¥1.0.956_20220930 Sample status: On.
riecoert | omer | <guee——o (Qther functions Derice: 1 QirgCheng AF Institute Co. Ltd

Fig. 5-4 RAEM1 Configuration Main Interface

(3) The software should automatically list all the connectable BWM1 devices in the device list on the right
window under the current connected network. If the device IP and ID are shown in red on the device list, it means
the device is offline and its losses connection to the software currently. Follow the steps below to debug some
common situations:

a. If the connection is through Ethernet cable, make sure the Ethernet cable connection and the PC

configurations are correct, see Section 4.1.

b. If other connection methods are used, such as Wi-Fi Hotspot or Router mode, please check and debug the

problems based on the connection methods mentioned in Section 4.2.

Current: 192.168.0.101  Sst Device

[] @ Device IF 1D

b [] 192, 165, 0,101 2?97 go_raeml_test_0001

[] 192, 1658, 0, 133 gc_raeml test_0011

Fig. 5-5 RAEM1 Configuration Tool Device Offline
(4) If you want to change the configuration settings, please first check the checkbox of the devices 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 BWM1s and take effects immediately. When multiple
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BWM1s 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 devices for batch
operations.

(5) The buttons in the System Setting page (see the red rectangle below) only take effects on the current
selected device (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 BWM1s, you can right click on the device list to

select the batch function in the context menu after selecting multiple BWM1s to be updated.

4 Device Information r Sample Settings r NetworkSettingsr StorageSetting;/ System Settings r FiIeView] I

Tine calibraticn

Calibration Reboot device

Sanple state

Start Stop Data gquery

Firmware update

Firmware update Tpload firmvare files to the default path of RAEMI.

Other
Debug port 8: 7000 Debug pert C: | 6699
(Ot 2.261420

Freanplifier (dE) : 100

Syzten APN: cmnet

Fig. 5-6 RAEM1 Configuration Software System setting buttons.

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

selected devices 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.

< 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
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time (maximum 20 files at a time).

<> AST check: this function is exclusive for BWM1 and some types of RAEM1 series. 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.

2

[ ] | Device IF D

|:| 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. 5-7 RAEM1 Configuration Software context menu

(7) In the Network Settings page, the Modify button is only to modify the current selected device’s

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. Click the Setup button to send the device. No need to click

Set Device button after.

4 Device Informa‘{ionr Sample Set’tingyv NetworkSertingsr Storage Settingsr System Settingsr FiIeViewr Project Data | I

Ethernet settings

9 Static IP

¥iFi settings

9 Hotspot mode

System timing

Synchronization:

'Dynanic IP | 192 . 168 . 0 . 104 | Nodify
I Router mode  Router ID: | gc_wifi_test Router password: 88888888
Network time ~ Nazter/slave: Master ~ Modi £

Fig. 5-8 RAEM1 Configuration Software Modify button.
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/E Comparison table of parameter changes

DeviceIP/Modify Original Todify
192.168. 0. 104 — Nodified: 1

Network Settings/Master/slave naster slave

Setup(s) Cancsl (C)

Fig. 5-9 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.

5.2. Sample Settings

5.2.1. 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
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>

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, 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.

4 Device Informatim/ Sample Settings r Network Settings r Storage Settings r System Settings r File View f Projec...|'

Sample mode

Sanple mode: Hit Extract S
Sample time type: Continuous Sample v

Measure lowpewer interval: |0 {z) Measure lowpower durning: 0 (g}

Sample paraneters

EET : 5000 (us)
Sanple speed: 2000 (E/s) HDT: 3000 (us)
Threshold: 30 (B HLT: 1000 {us}
Filter
Filter Enable: Open v
Filter high: |30 (KHz) Filter low: |175 (KHz}
Filter one: Band Pass B Filter two: |Disable A

System rating

System rating: Disable w

Fig. 5-10 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
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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 (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 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 mode.

T 1 Threshold
Fvﬂw’ﬁj%ﬁi;;ﬂ ——— _-\.J;F, v f-‘::::
i

Fig. 5-11 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. 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 (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
t
HLT . threshold
3 HOT /
]ﬂ v““.,.;..,.. b T e e e — ] J, J"’.‘.':‘.‘ k_‘_.'.'_u g
]

Fig. 5-12 HLT definition diagram
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5.2.2. Sample Mode

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

mode.

B Hit Extract mode: also known as Envelop Extract mode. An effective AE hit event is defined by 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 node
Sanple meds: Hit Extract ~
Sample time type: Continuous Sample v

Measure lowpower interval: |0 (s) Measure lowpower durning: 0 (s}

Sanple parameters

EET: 5000 (us)
Sample speed: 2000 (K/s) HDT: 3000 (us)
Threshold: 30 (dR) HLT: 1000 (us)

Fig. 5-13 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.

Sanple mode

Sanple mode: Time Parameters
Sample time type:Continuous Sample v

Measure lowpower interval: |0 (g} Measure lowpower durning: 0 ()

Sanple parameters

Sanple length: 1000 {us) Sample Times: |200
Sample speed: 2000 K/s)
Sample Interval: 100 (e

Fig. 5-14 Sample Mode - Time Parameters Mode

There are also 3 types of sample time modes, continuous sampling, timing sampling and interval 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.
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® Timing Sample: it can be set to sample data for a certain period in a specific date, accurate to the
seconds. The interface is shown below.

Sanple mode

Sample mode: Hit Extract b

Sample time type: Timing Sample ~ Tinlng setting

Fig. 5-15 Hit Extract Mode - Timing Sample

Click Timing setting to add acquisition time periods:

/E Interval setting X

Sanple time list: Delete (D)

2023/03/08 18:04:06 - 2023/03/08 19:04:06

0 Days, 01 Hour, 00 Mirute, 00 Second

Start sample tim|08/03/2023 D'HiS:M:DS =

Stop sample ting08/03/2023 [O+ ‘ ‘19:04:06 :‘

Add (&)

Hote: 1. The end time must bhe greater than the start time.

2. The start and end time peint cammot overlap with the existing set time

O () Cancel ()

Fig. 5-16 Timing Sample settings page

® Interval Sample: it can set the sample intervals and the sample period duration.

Sample mode

Sample mode: Hit Extract v

Sanple tine type:Interval Sample  ~| Sample duration ® (s) Interval duratic5 (s

Fig. 5-17 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
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minimum duration is 5 seconds, no upper limit.

5.2.3. Filter

The filters in the software are the digital filters.

Filter
Filter Enable: |Open

Filter high: |125

Filter one: Band Pass

5.2.4. System Ratings

(EHzZ)

Filter low: |175

Filter two: | Disable

Fig. 5-18 Filer settings

(EHz)

System rating allows users to set different strength, activity, and rating rules based on their needs. The

parameters collected will be classified into different levels according to the rating settings. Users can determine

the next steps based on the result levels.

There are 9 rating parameters: hits, duration, rise time, rise count, ring count, amplitude, ASL, RMS, and

energy. After establishing the rating rules, a final rating result for the period is determined based on the

magnitude (strength) and frequency (activity) of the collected parameter values compared to the set rules.

/E Rating settings
Rating statistics time(;22

Strength *  Activity

= Strengths_1
= Rule_1
ANP
B ASL

= Strengths_2
= Rule_1
ANP

=l Strengths_3
= Rule_1
ANFP

Repert strength type: Not reported

70. 000000
3. 000000

0. 000000

90. 000000

Strength/RBule/Condition Name Condition parameter

#dd Strength The Strength can be set up to four levels

v Minimun time interval (s]2

Operation
Add/Delete
Add/Delete
Delete
Delete
4dd/Delete
4dd/Delete
Delete
Add/Delete
Add/Delete
Delete

WM NN

0K ()

Cancel ()

X
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/E Rating settings X
Rating statistics time(;22 Report strenzth type: Not reported ~ Minimun tine interval (s 2
Strength *  Activity 4 b
hetivity Name Parameter Operation
Aetivity 1 12 Delete X
Aotivity 2 83 Delete x
Aeotivity 3 900 Delete X
Aetivity_4 1100 Delete b
4dd Activity The actiwity can be set up to four levels i O (0) Cancel (C)

Fig. 5-19 System rating setting page

5.3. Network Settings

5.3.1. Ethernet Settings

The Ethernet 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 will be used as the device Ethernet target IP address.

Ethernet settings

Q Static IF Dynamic IF 192 . 168 . 0 . 101 Modifv

Fig. 5-20 Ethernet IP settings

The default setting is static IP, 192.168.0.101. That means when the computer is set to 192.168.0.xxx, but not
the same as the device IP, for example setting as 192.168.0.20, it can connect to the device.

»  Dynamic IP: it is normally used when the device is connected to a router and let the router assign the IP
addresses to the devices. In the device scan list window of “RAEM1 Configuration Software”, it lists all the
connectable BWM1s that connects to the desired routers. If the device IP has changed from the static IP, it will
appear in the device list again with a new device IP and it can be found by identifying the device name/ID in the

scan list.
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5.3.2. System Timing

System timing means the BWM1 clock synchronization method. It depends on the device hardware

connection and communication methods.

485

Network time: means to synchronize the clock with the network base time.

Local wired time sync.: includes Ethernet. Local timing is that among the connected BWM1s in the local
network, one BWML1 is chosen to be the master and others are the slaves to be synchronized with the
master clock.

Wireless time sync.: it is not available for BWM1.

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

System timing

Synchronization: Network time Master/slave: Master ) Modify

Local wired tme sync.
Wireless time sync.

Fig. 5-21 System timing

5.4. Storage Settings

+» Data storage:

>

Save Wave: whether to save the waveform to the local storage card or not. If disabled, it will not 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 Note:

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.

The data will be packed as a zip file every 5 seconds when there are HITs. But no data packs if there

are no HITs during the time.

«* U3H Server:

>

>

>

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.
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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 PC address is already setup for factory settings and requires no
manual input. But it is suggested to choose “Enter IP” always. Find the IP address of the PC that uses
SWAE software and enter the IP address to the address textbox.

Address: If Use IP is selected, it needs to enter the target PC address here.

Port: can be configured. The default is 18883.

5.5. System Settings

5.5.1. 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 BWM1'’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 BWM1. Rebooting takes some time, and it must NOT be

interrupted or turned off during the rebooting. After reboots, it cannot be connected and controlled until the

BWM1 restarts completely and the RUN light flashes again.

5.5.2. 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.
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/E Real time data = [m] X
Index |Tine | RIS (nv) ASL(dB) AP (dB) | pover | MAX RIS (nv) | MAX ASL(dB) |1z
12 15:51:47 208 0.095200 37.207025 55.311504 5.799999 0.233441 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 14.308197 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 0.098903 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
< 3

Fig. 5-22 Real time data page

5.5.3. 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
/E You can select multiple files to upload X
Calibration | [Reboot device
T « update_20211227 > update 20211227 > v D £ #R"update_20211227"

Sample state

HR- R - m @ |
Start Stop BEEITEE-F N 2k - e E il A
@ OneDrive - Persc |5 mdssum.txt 2021/12/2910:13 STk 1KB [
Firnware update . 7 ’ e k
i3 update zi 2021/12/2910:13 WinRAR ZIP 6,600 KB
2 whsHiE pRRan
Firmvare update| Upload firmvare files t
S e
Other B P [
B wa
: 7000
Debug port 5: = mEe
iTOT 2.261420 &) sz
" T ¥+ F=
Preanplifier (dB):
=73
Systen APN: cmnet W =5 &
File name: “ N

LY =

Fig. 5-23 Firmware update

Click Firmware update button to upload update.zip and md5sum.txt files in order. After uploading the files,

the system will update automatically followed by rebooting. Please don’t interrupt the process by disconnecting

36



BWM1 User’s Manual

the power or manual restart during the process.

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

5.5.4. Other

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

factory settings.

5.6. 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 were 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.

B U3H conversion settings: set the sample rate and sample length. Please note that the sample length means
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the waveform length of U3H format after conversion, which is different from the sample length in “RAEM1

Configuration Software”. 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.

< Devicelnfmmationr SampIeSettingsr NetworkSettingsr StorageSettingsr System Setting;/ File View (2

Index File name File size
1 qo_raenl_4G_18 ae_ndt_1629445431. zip 236.14 KB
b 2 gc_raenl_4G_18 ae_ndt 1629445421, zip 23R 23 ¥R

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: 472.37 KB. Free disk space: 59.21 GE

Fig. 5-24 File View

Press Ctrl + A to select all files. When using the mouse to drag and select multiple files, please make sure the

mouse is in the file name column, not the empty column of the list.

38



BWM1 User’s Manual

Conversion U3H format parameter setting >

Sample ratell/s): 200

Sanple lensth(Point): 22100

0K Q) Cancel ()

Fig. 5-25 U3H format conversion settings

5.7. 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 is
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

reporting mode, restart the device for the setting to take effect.)

® 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.

5.7.1. TCP Mode and TCP Mode V2

The TCP modes in the Project Data are defined TCP protocols by Qingcheng. The reported data stream is

reporting with time intervals. For example, the reporting interval is 60000 ms by default. It means for every 60
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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 using the SWAE software or Section 8.

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. To be compatible with the older version of TCP mode, v2 is added as the new TCP mode name.

Table 5-1 TCP Mode setup

Protocol Qty. Parameters
TCP mode 4 Amplitude, ASL, power, RMS
TCP mode v2 9 Arrival time, AMP, Power, RMS, ASL, Rise time, Rise counts,

Duration, Counts

4 Devicelnfmmatiunr SampIeSettingsr Net\nvorkSettingsr StogageSettingsr SystemSettingsr FiIeVie\A./ Project Data
¥ig HREYWE - Tep Mode v2 2 LIRETEIEIME: | 60000

Address: to.o1 11

por:

Fig. 5-26 TCP Mode setup

The related TCP protocol is introduced in Section 10. Please contact Qingcheng company for more detail
about the latest TCP protocol.

Under the TCP mode or TCP mode v2, if the server has background program, it can receive the corresponding
data. Under TCP mode, 4 parameter data can be received, while in TCP mode v2, 9 parameter data can be
received.

The TCP mode server test code as follow:
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import socket

import datetime

HOST = "192.168.@.

PORT 18883

s = socket.socket(socket.AF INET,socket.SOCK STREAM)
s.setsockopt(socket.SOL SOCKET,socket.S0 REUSEADDR,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. 5-27 TCP mode test code

The context that the server receives is:

Bl

Fig. 5-28 TCP mode server receiving data
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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.

5.7.2. QC Cloud Connection

Send parameter: After ticking, you can send parameter data to Qingcheng Cloud platform.

Send wave: After ticking, you can send waveform data to Qingcheng Cloud platform.

/E RAEM1 Configuration - 2.24.13.70

RAEM1 Configuration

4 Device Information r Sample Settings r Network Settings r Storage Settings r System Settings r File View r Project Dat/ QC Cloud

___:;QC Cloud Connection:

__|Send paramter | | Send wave

|Custonize

ifter selecting the custem mode, the data will be sent to the following configuration

IF address: . . . Port:

Server user name: Pazsword:
HATT Fublish

HQTT Zubscribe

Fig. 5-29 QC Cloud Connection Operating Page
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6. Qingcheng loT Cloud Platform

Note: To use this function, you need to connect to a router and ensure the router has internet access. For
details, please refer to Section 4.

Qingcheng Internet of Things (loT) 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. 6-1 Qingcheng IoT cloud platform login

After login, you can convert to Chinese/English, change the user interface, and change the password.

6.1. loT Products

6.1.1. 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.
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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

* Department
" Parent
Purpose

Remark

m cancel

Fig. 6-2 Device Group “Add” window

= Device Groups T ® Q © W o2 ﬁ[-admmv

Device Groups X

@ Home

& System Config Name Q Search O Reset

Unfold search~
2 Permission Manage

+ Add

[ System Monitor

Name Department Purpose Remark Created At + Action
@ loT Product
¢ Edit 1 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 Sl W e B

B & Default 2024-09-23 14:30:38 @ Bind Alarm Scene
&% Devices S € Storage Tank Config
. ¢ Edit @y Delete @ Bind Device
& Firmwares CONSTRUCTION TES
WIRE_BREAK_TEST TSPZ0.0 Ae Location Analysis 2024-09-08 05:17:54 @ Bind Alarm Scene
o @ Storage Tank Config
[ 10T Data
¢ Edit W Delete # Bind Device
PRINIOTAKIS SAIC PRINIOTAKIS SAIC Defauilt 2024-08-01 13:36:52 @ Bind Alarm Scene

< Alarms

@3 Storage Tank Config «

Fig. 6-3 Device Group page of Qingcheng loT cloud platform

® 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
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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.

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.
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.

B Loading Sequence

*

* & O o o

*

Add: to add a new load into the sequence.

Duration (min): Loading or load hold time;

Height(m): represents the loads;

Refresh: after filling the duration and height, refresh to update the loading sequence on the left;
Delete: delete one of the load sequence;

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.

H  Attenuation Record
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Measurement Probe: to specify one channel to do the attenuation test;
Add: to add a recording point of the test.
Distance (m): the distance from the probe to the simulation point location.

Amplitude (dB): the amplitude of the received signal from the simulation point.

* & O o o

Delete: delete one of the recording points;
€ Submit: Save the record.
Report: Based on the information, the cloud will generate a storage tank test report which can be downloaded

and saved.

6.1.2. Devices

The "Devices" page lists all IoT 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.

T ® Q © @ 3 /-E-‘admwnZv

= De

Device Groups X Devices X

System Config . Device Serial Product Device
Number Grou
Permission Manage P
Status Product Q Search < Reset
Unfold searchv
System Monitor . Type
+ Add + Batch Add $+ Product Config
loT Product
Device Info Class Info Status Info Created At Action

E Products

Serial Number
Department: CONSTR

Device: TOS_RAEM1-6_DEV_3 CH15 UGTION TEST SP.Z O.

O Device Groups

< e o Edit © View Data
Channel No.: CH1 ) Status: e 54004 1T ohsD ,"'D U‘n % : Viev "‘DE ’
s 3 Device Action elete
Product: RAEM1 Device Group: TOS ca 2024-09-26 14:00:32 I
Product Type: Direct Device ble-stayed bridge
_ Version: V1.0.68_20240620
& Firmwares
Serial Number:
= 10T Data v X Department: CONSTR
Device: TOS_RAEM1-6_DEV_3 CH14  cTiONTEST SPZO o - B o
atus:  Online g Edit © View Data
Channclo:s €11 o 2024-09-24 17:05:20 s i 2
- - § @ Device Action elete
D Alarms Product: RAEM1 Device Group: TEST_ 2024-09-26 14:00:32 i e o
Product Type: Direct Device 1 «

Version: V1.0.68_20240620

Fig. 6-4 Device Manage page
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Edit Device

* Series NO.

qc_raemi_2m_002

Channel NO. qc_raem1_2m_002

* Department

Product Type Direct Device

* Product Name RAEM1

* Device Group

Data Store

Fig. 6-5 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)

® 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.

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

Devices X

Serial Number ‘ 2024-09-26 14:00:32 Product

TOS_RAEM1.6_DEV_3 CF

Online RAEM1

Version

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

Threshold(dB) 70
AE Filter Config

AE FFT Config Sampling Rate(k/s) 2000
AE Timing Config
Sampling Mode @ Envelope Sampling
AE Rating Config
Bind Alarm Scene EET(us) 10000
Wire Break Config

HDT(us) 3000

HLT(us) 10000

Enable Sending Parameters @ Yes No

Enable Sending Waveform Yes © No

Continuous Sampling

Sampling Status @ Sampling Sampling stop

System Time

Fig. 6-6 Device Manage > Device Configuration page

«

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:

° -: 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 RAEM?2);

L _: to command the device to begin acquisitions;
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®  SOIEENHIIE: 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;

® [olIIJVAS IR to obtain the device current status;
® [EHEN TS Refresh the current web page;

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

® DLV eIl ]y 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.

Add Firmware

* Firmware

Product

* Version

Remark

Upload Firmware

update_20231128 zip

RAEM1

update_20231129

Upload

http://8.136.201.16:9010/aeiot/202312/19/5Qp51ybL

Fig. 6-7 Firmware Upgrade Window

(2) Inthe [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
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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:

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 1us to 50,000 us. 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 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
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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.

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 "OK" 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) Inthe [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.
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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 (kHz): The start frequency of the partial power spectrum segment.

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

After filling, press "Fast Input" 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”;

(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 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.
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Device Config T ® Q © & 3 Mpadmin2v

Device Manage X Device Config X

@ 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 0
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

[ lot Data v
AE Rating Config

Fig. 6-8 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 cannot be
obtained.

Table 6-1 Rating level standards

. . 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

® Enable rating

53



BWM1 User’s Manual

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 is
reported. However, if an intensity higher than this level occurs within that period of time, the system 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.
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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

Device Manage X

ce Config X

Series NO. 2024-09-05 17:56:08 Product Version

qc_raem1_10m_001

View Data

Online RAEM1

start sampl stop sampling

V1.0.68_20240725_01

‘Wake up Sleep Ast Test

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
BintAlatmScene Rating Interval(s) 20
Wire Break Config

Rating Report Criteria @ No Report

Intensity Reporting Min. Interval(s) 1

System Time(timestamp)

Fig. 6-9 Device Manage > AE Rating Configuration page

(7) Inthe [Wire Break Config] tab:

T

® a © o I

/-E- admin2

Refresh Config Query State Refresh Page

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

2 home

& System Config

L Permission Manage

[ system Monitor

@ lot Product

E Product Manage

O Device Group

£> Device Manage

£ Firmware Manage

= lot Data

ce Ct

Device Manage X Device Config X

Series NO. ‘ 2024-09-05 17:56:08 ‘ Product ‘ Version

qc_raem1_10m_001

View Data

Online RAEM1

V1.0.68_20240725_01

Wake up Sleep. Ast Test

Device Notice Message

Firmware Upgrade * Series NO.

AE Parameter Config
Wire Total Amount 2
AE fir Config

tips: don't edit if not necessary | only allowed at debug period

AE FFT Config
Wire Break Amount 0

Fig. 6-10 Wire Break Configuration Page

AE Timing Config

AE Rating Config
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6.2. loT Data

6.2.1. 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 "BWM1" for [Product], select the actual equipment ID number for [Device], and select [Creation 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 and vertical coordinate points
will be displayed.

Or simply click on 'View Data' on the 'Device Configuration Page'.
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Fig. 6-11 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 diagrams.
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Show Param Show Time Domain Show Frequency Domain
[ JF_RAEM1_WIFI_03 ] 2023-12-25 13:31:45.973664 HaBRMXad Sk
Time Domain(mV)
04 -
03 1
02 n
01 , Iy N ‘sl | » i - . A "
o aA LTI A AN ULAATLIL T e AMLAOAAA AN BAd\ A TLA AT AN e
§ 7 3 3 { v I 1 TN N
<Al ] 2 LA i ¢ v v U
02 V
‘
: 0 24 48 72 96 120 144 168 192 216 240 264 288 321 528 552 48 672 696 720 744 768 792 816 840 B64 888 912 936 960 984

@ -0.3133333333333333
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points:991
Fig. 6-12 Waveform page from the AE Data

The buttons in the upper right corner are: Region Zoom, Region Zoom Restore, Data View, Switch to Line

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

3
Show Param Show Time Domain Show Frequency Domain
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Fig. 6-13 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.

® Restore: Restore to default state.
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® 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 map Al Sk
Time Domain(mV)
04
03
02
01
0 . Time
-0.1
-0.2
-03

0.4
168 174 180 186 192 198 204 210 216 222 228 234 240 246 252 258 264 270 276 282 288 294 300 306 312 318 324 330 336 342 348 354 360 366 372 378 384 390 396 402

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 0.18 991 52 18 18 0 0 ]

Local Power Spectrum Proportion 2 () Local Power Spectrum Proportion 3 () Local Power Spectrum Proportion 4 () Local Power Spectrum Proportion 5 ()
[} 0 0 0

points:991

R

Fig. 6-14 Expand Waveform page from in bar diagram
(2) Data Download
® Download (To SWAE): Download the parameters and the waveform data in the SWAE software readable
format, which are .PRA and .AED format.
® Download (To CSV): download the parameters data as a CSV file. The data are all the parameters in the

selected time range.

Product®  RAEM1 ~ Device = JF_RAEM1_WIFI_03 x Parameter ~ Select . Custom Select

Created At o 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) ~0- JF RAEM1 WIFLO3AMP (dB) 9 O B 4 al O ASL (dB) ~@- JFRAEM1WIFLOZASL (dB)  +5 O B 4 al O
100 70
00
80
50
%0 40
40 30
20
20
10
0 ; . Time 0 . Time
)23-12-25 13:29:53.645 2023-12-25 13:30:03.848 2023-12-25 13:31:23.025 123-12-25 13:29:53.645 2023-12-25 13:30:03.848 2023-12-25 13:31:23.025

Fig. 6-15 Download Data
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Download

Device

Created At 2024-09-01 00:00:00 To 2024-09-30 23:59:59

[+ ]
bk

Enable Sending Waveform Yes

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. 6-16 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!!l', 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. 6-17 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 in a
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subfolders under this directory, named after the time when the data was downloaded.

0 > B > Data (D)

>

AeData > 2024-01-25-09-51-41

@ N =aB -

B
[ ] 1704176212-766929910.pra
[] 1704176212-778930910.pra
[ 1704176212-790931910.pra
[ ] 1704176212-802936910.pra
[ ] 1704176212-814937910.pra

[ 1704176212-826945910.pra

Data format conversion operation:

(E =R

2024/1/25 9:51
2024/1/25 9:51
2024/1/25 9:51
2024/1/25 9:51
2024/1/25 9:51

2024/1/25 9:51

Fig. 6-18 Downloaded data in PRA format

s

ft

PRA 32+
PRA 3Zf
PRA {4
PRA 3
PRA 32t
PRA 32

K

1KB

1KB

1KB

1KB

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

(BWML1 is a special type of RAEM1).

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:

@ 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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— ———
File Hardware And Sample View | Data Replay l View tool Analysis Help

9 Y ° €D 0 @ /System setup X‘
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Eep Replay Setup
New view group  x ) Browse... | Ci\Users\yatin\Desktop\test\
Arrival time(dd:hh:mm:s... AE cha... S awpt_230508155121066.aed

Label

@ Parameter @ Waveform I [ Waveform to Parameter

Replay Speed(FPS) 1000 I

HE BE

Fig. 6-19 Data Replay

(3) Data Delete

Delete: Delete the sound emission data.

Click on 'Acoustic Emission Data', select the product, device, and 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 Refr&sh

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. 6-20 Delete Data
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6.2.1.1. 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.

Table 6-2 Rating level standards

. . 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

Users need to choose [loT Product] > [Device Manage], 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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Fig. 6-21 Setup AE rating settings
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® Q ¢ o

/{u admin2 v

Refresh Config Refresh Page
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Fig. 6-22 AE Rating result view

6.2.1.2. 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 graphs, etc., to
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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 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].
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Product * RAEM1 Device = gc_raem1_test 0333 Created At 2023-12-28 10:00:00 To 2023-12-28 11:10:00

Points 200 -+ Add Graph Restore Settings & Reset

Unfold search~

Total Data: 11022 ® Statistics Result -8~ AMP (dB)
Fetched Data: 11022
Status Description: Finished
Statistics 50
Mode Max. value
40

Display ! E f\ n

Line graph _A e \ A A\ gl
Mode grap st \“V/'\‘//\“/“«\//’\/’\\//\\J[\//J //\\/ | \,/'\V/L/\/—/\/\/
X

Arrival Time 20
[X]Range

[X]Auto 10
! AMP (dB) y : ; : y Arrival Time

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

[YIRange

[Y]Auto

Start Statistics

Fig. 6-23 Add a correlation graph

6.2.2. Alarms

6.2.2.1. 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. 6-24 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. 6-25 Bind Alarm Scene

6.2.2.2. 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. 6-26 Add Alarm Scene

® Alarm Name (required): Fill in the newly added alarm name;

® Type (required): optional strength, activity, comprehensive, broken wire;

® Department (required): Select the department that needs to add alarm scenarios, and only add alarm
scenarios within that department after selection

® Alarm level (required): Select based on the selected type. The alarm levels for intensity and comprehensive
types are 1-4 levels; Activity: Alarm levels are 1-3; wire break: The rated value of wire breakage depends on
the strength rated value.

® Frequency (required): The frequency at which the platform sends text messages, with a minimum of 1
minute

® Notice way: receive notification by email or SMS.

® Bind Type (required): choose to bind to a device type or a device group.

®  Status: Turn on or off the alarm.

® Bind Contact: select the users which are bonded to this alarm scene.

® Bind Device: select the devices which are bonded to this alarm scene.

68



BWM1 User’s Manual

= Alarm Scene Manage T ® Q © & 3 Mpadmin2v
FENIISSIUN Vd age
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Fig. 6-27 Bind contacts or devices buttons
6.2.2.3. 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 /{ admin2 v
= ronmsson Malage
AEData X User Message X
System Monitor
Alarm Id Contact Q Reset
lot Product Y Expand search~
Notice W ; )
D Alarm Id Contact e Details Created At Status Action
) Alarm Manage
2024-06-12 13:39:4 Send Suc
298 12344 Leo sms :"EN"."name": "Beal View
2 Alarm User Manage 3 cess
ring wear testing’}
e 2024-06-12 10:49:1  Send S
© Alarm Scene Manage 297 12343 Leo sms i "EN", "name": "Beari... St View
3 cess
2024-06-12 10:41:0  Send Suc
296 12342 Leo sms {"v"; "EN", "name": "Beari... @ View
6 cess
L Alarm Log
2024-06-12 10:37:0  Send Suc
295 12341 Leo sms {'Iv": "1, "lang™: "EN", "name": "Bear... 5 poes ® View
&7 Wire Break Monitor
R e i % 2024-06-12 10:30:0 Send Suc _
ot Tool 294 12339 Leo sms {"lv: ™", "lang™: "EN", "name": "Beairi... 1 cess © View
o 0611 14 <«
le gl 293 12338 Leo sms {Iv": 1%, "lang"™: "EN", "name”: "Beari... Efieto : e e ® View
cess

Fig. 6-28 User Messages
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= Alarm Log T ® Q ¢ @ I Hnadm\nZv
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Expand search~
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38035 | R Not Handle Handl Delet:
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Fig. 6-29 Alarm Log

Edit Alarm

*ID 42501

* Status Pending

Pending

Remark

Handling

Solved

Fig. 6-30 Alarm Status Edit

6.3. loT Tool

6.3.1. AST Test

Click on [loT Tool] > [AST Test]. Choose the [Device Group] to list the available devices. Select the devices
and then click on [Submit] and wait for a moment to receive the test results.
® 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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= AstTes T ® Q © & 3 Mpadmin2v

@ home Ast Test X AE Data X AE Rating Data X User Message X Alarm Log X Device Manage X
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4 Permission Manage
9 Device Group  f&fEER

[ System Monitor
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@ lot Product ¥ qc_raem1_test_0001 qc_raem1_test_0002 qc_raem1_test_0005 qc_raem1_test_0006 qc_raem1_test_0004
@] ot Dot qc_raem1_test 0003 qc_raem1_001 qc_raem1_002 qc_raem1_003 qc_raem1_004 qc_raem1_005 qc_raem1_006
= lotData
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lot Tool
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qc_raem1_test_0002 2024-06-26 11:18:41.000000 96.795
E lot Application

Fig. 6-31 AST Test

6.4. loT Application
6.4.1. Storage Tank

6.4.1.1. 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.
® (Classification Settings: Users set recommended values for acoustic emission source classifications based on
the standard “JB10764-2023 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;
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® 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. [IoT Products] - [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".

6.4.1.2. 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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7. SWAE Software Online Acquisition

Using our SWAE software, you can connect to the BWM1 for online data acquisition, including real-time
parameter display and real-time waveform display. Install the SWAE software package and complete the software
installation. Then, connect the BWM1 to the PC, configure the PC, hardware, and software settings. Once the
BWML1 is running and collecting data, you can start real-time display of the collected data.

() SWAE Software Version (Windows)

® Supported Online Transmission Method: Ethernet Connection

/N vore:

v' The BWM1 by default supports SWAE online transmission on two network segments: 192.168.0.XX and
192.168.100.XX. It is recommended to configure the computer Ethernet IPv4 address same as the two
specific network segment above but with a different IP address from any of the BWM1 devices.

v"In the configuration software, you can select "Enter IP" and then enter the computer IPv4 address. This
ensures that the BWM1 will send data to that computer through Ethernet cable. Make sure that the
configured BWM1 device address and the PC target IP address are on the same network segment but never

have the same IP address.

U3H Server
Send T3EH: Yes w Send Wave: Mo ~ | Bend Param: Yes v
Lddress type: Use IP v hddress: | 192 . 168 . 0 . 157 Fort: 18883
Transfer data in slow mode: |Yes ~
Send cache data: Yes v

Fig. 7-1 PC Target IP Address Setting in BWM1 Configuration Software
To use SWAE online data acquisition function, the firewall must be turned off:
(1) Open Windows Defender Firewall with Advanced Security.
(2) Click Windows Defender Firewall Properties.
(3) Inthe 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.
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Outbound Rules
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Fig. 7-2 Turn off Windows Defender Firewall (a & b)

Cancel J Apply I

9/

7.1. Ethernet Transmission

»  Refer to Section 4.1 for the device connection method.
» The default factory setting for the BWM1 IP address is 192.168.0.101 or similar IP. Therefore, when you

first receive the device, you are recommended to change the computer's address to any between 192.168.0.20
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and 192.168.0.30. For example, we configure the computer TCP/IPv4 address to 192.168.0.20.

Internet Protocol Wersion 4 (TCP/IPw4) Properties @

Genetal |

wou can get IF settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
fFor the appropriake IP settings.

(71 ©btain an IP address automatically

IF address:

Subnet mask:

Default gatewary:

©Obkain DMNS server address automatically
@ Use the following DMS server addresses:
Preferred DNS server:

Alternate DNS server:

] walidate settings upon exit PO

[ Ok ] [ Cancel ]

Fig. 7-3 Change Computer IP address
» Inthe Storage Settings of the BWM1 configuration software, disable Save Wave, Save Param.
>  Ensure that the SWAE online transmission function of the device is enabled, and that the transmission of
waveform and parameter data is enabled. Change the IP address type to Enter IP and enter the specific target IP
address.
Note: Disabling local waveform and parameter saving is recommended because saving to the local SD card may
slow down data transmission to SWAE, leading to data loss. As long as the transmission of waveform and

parameters to SWAE is enabled, all raw data will be sent to SWAE and then saved as a U3H format file within

SWAE.

RAEM1 Configuration

q Device Information r Sample Settings r Netwo{kSetting;/ Storage Settings T System Settings r File View r Project Data r QC Cloud
Data Stora_ﬁ_e
Save Wave: No ~
Save Param: No M
U3H Server
Send U3H: Yes 0 Send Yave: Yes ~| Send Param: |Yes v
Address type: Use IP b4 Address: | 192 . 168 . 0 . 20 Poert:| 18883

Transfer data in slow mode: |

Send cache data: Yes ~

Fig. 7-4 Turn on Send U3H

»  Turn on SWAE software, and click Hardware and Sample >> Sample Setting:
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y

Hardware And Sample View Data Replay Wiew tool

Sample || [Sample Pause Stop Add Tag AS Hardware
Settings Tag View T.  Parameter Filter
Sample " Tag Auxiliary Function

Fig. 7-5 SWAE software sample settings

Sample Settings X
L 1P Address: ‘ 192 . 168 . 0 . 20 |
RAE1
Settings Port: 18883
]
=7
Saving Sample length: (Point, Maximum 100000)
Comparison of device number and channel number: Parameter settings
Index Device Name Channel ID
1 qc_rae_df 0006 1
Add Modify Delete Refresh

Fig. 7-6 Change Sample Settings

(1) 1P Address: the IP address of the computer. It is set to be the same as the last step, 192.168.0.20

(2) Port: the default is 18883

(3) Sampling Rate: Consistent with the sampling rate set on the BWM1

(4) Sampling Length: This only affects the display in SWAE. It is recommended to set the value equal to the
BWM1 sampling rate multiplied by the EET (Event End Time)

(5) Click Add button and set the device number and channel number in the pop-up window:

- Device number: enter the whole name of the BWM1
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Device number and channel number settings X

Device number: |9c_raem1_test 0001

Channel number: |1

OK Cancel

Fig. 7-7 Device number and channel number page
- Channel number: manually define the channel number. It can start with 1

»  Click OK to save the changes and then click Sample to start data acquisition:

8000 c <

Sample || Sample Add Tag
Settings l\ Tag View
Sample Tag

Fig. 7-8 Click Sample button

> Define the data save path: the data sent from BWM1 will be saved as U3H format (.PRA & .AED).

SWAE >

Browse CiUserslyatin\Desktopitesti

Current data file save as:

test

OK CANCEL

Fig. 7-9 Data save path
»  After starting sampling, there will be a network matching process which might last for 1 to 30 seconds.
Once the network is matched, there are parameters and waveform sending in and displaying in the software. The

waveform will display first and after 3 seconds the parameters show up too.
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No Arrival time(dd:hh:mm:s...  AEcha.. Amplit... Counts Duration(us) Energy(KpJ) Rise counts nd

Fig. 7-10 Data table in SWAE

»  Scroll the mouse on the waveform view to switch channels:

No. 21

Unit: ( x1

Fig. 7-11 Waveform View

7.2. Router Networking

» Networking: Device networking requires creating a local area network (LAN) using a switch or router.

Refer to Section 4.1.2 for the connection method.

» There are two types of networks forming for multiple devices networking, static IP and dynamic IP. In

static IP form, it must make sure each BWM1 has a different IP address; while the dynamic IP requires

the router to assign the dynamic IP addresses.

evice Information ample Setting: etwork Settings torage Settings ystem Settings ile View
4 Device Inf i Sample Setti N k Setti S Setti S Setti File Vi

Ethernet settings

O Gtatic IP D Dynanic 1P | 192 . 168 . 0 . 101 | Nodity

Fig. 7-12 Static IP setting

78



BWM1 User’s Manual

1) Static IP networking: in the network connection above there are three BWM1 and they can be

configured as static IP:

ID Static IP address
qc_raeml1_test_0001 192.168.0.101
qc_raeml1_test_0002 192.168.0.102
qc_raeml_test_0003 192.168.0.103

Table 7-1 Static IP address
2) Dynamic IP networking: change the settings to Dynamic IP and connect them to the router.
» Inthe RAEM1 Configuration software Storage Settings page, disable the Data Storage >> Save Wave and
Save Param and Upload original data.
» Enable Send U3H, Send Wave and Send Param. Change the Address type to Enter IP and enter the

target computer IP address. To check on the router assigned IPv4 address of the computer:

€ Settings = O X
m HelloTech Asus_5G

Properties

SSID: HelloTech Asus_5G
Protocol: Wi-Fi 5 (802.11ac)
Security type:

Network band:

Network channel:

Link speed (Receive/Transmit):

IPv6 address:

IPv4 address: 192.168.50.149

IPv4 DNS servers: 192.168.50.1

Description:

Driver version:
Physical address (MAC):

Copy

Fig. 7-13 Router Network Computer IP address
In the configuration software, set Storage Settings >> IP Address is the computer/server IP address to receive the

data.
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< Device Information r Sample Settings r Network Seﬁing}/ Storage Settings r System Settings r File View P
Data Storage
Save Wave: No w
Save Faram: No w
Tplead original datNo v
U3H Server
Send T3H: Yes ~ Send Wave: Yes ~| 8end Param: |Yes v
Address type: Use IP w dddress: | 192 . 168 . 0 . H. Fort: 9504

Fig. 7-14 Ethernet Multiple device networking IP setting

Note: The reason of disabling the data local SD card storage is because it may slow down the data sending to the
target computer/server which could cause data lost. If the data is sent to SWAE, all the original data will be saved
in U3H format files in SWAE software.
»  Turn on SWAE software, and click Hardware and Sample >> Sample Setting:
(1) IP Address: the IP address of the receiving computer. It is set to be the same as the “Enter IP” address in
the configuration software.
(2) Port: the default is 18883.
(3) Sampling rate Consistent with the sampling rate set by BWM1.
(4) Sample length: it only affects the display on SWAE software. It is suggested to set the value equal to
RAEM1 sample rate times EET.
(5) Click Add button and set the device number and channel number in the pop-up window:
- Device number: enter the last 4 digit of the device number
- Channel number: manually define the channel number. It can start with 1. When adding a new
channel, channel number increases by one.
(6) Click OK to save the changes and then click Sample to start data acquisition.
(7) Define the data save path: the data sent from BWM1 will be saved as U3H format (.PRA & .AED).
(8) After starting sampling, there will be a network matching process which might last for 1 to 30 seconds.
Once the network is matched, there are parameters and waveform sending in and displaying in the

software. The waveform will display first and after 3 seconds the parameters show up too.
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Comparison of device number and channel number:

Index Device Name Channel ID
1 0001 1
2 0002 2
3 0003 3

Fig. 7-15 Channel number and device ID list

iEMdiEd

S (&% (dB) IRE. KR

Bl LF. EFR. RMSC. ASLd.

Fig. 7-16 Data Table and Waveform View
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8. Data Access
There are 2 ways to access BWM1 data packages, RAEM1 Configuration software, and Cloud platform.

8.1. RAEM1 Configuration Software Access

RAEM1 Configuration software has the File View function to access the BWM1 data packages stored in the

local storage card. It also supports the data downloads and format conversion. Please see Section 5.6 for details.

8.2. Cloud Server Access

BWM1 supports data packet upload, storage, and download to the IoT cloud server. Generally, downloads are

done through the Qingcheng loT cloud platform.

8.3. Save Parameter and Waveform

Storage Settings: The settings on this page allow you to save data on your computer.
o Save Wave: When the status is set to "Yes," waveform data can be saved on the computer.
o Save Param: When the status is set to "Yes," parameter data can be saved on the computer.

For details on data transmission to the cloud server, please refer to sections 7.1 or 7.2.

RAEM1 Configuration

4 Device Information r Sample Settings r Network Setting: Storage Settings [ System Settings r File View r Project Data r QC Cloud
Data Storage
ZaiEte Mes 0¥
Save Param: Yes ~
U3H Server
Send T3H: Yes ~ Send Wave: Yes ~| BSend Param: |Yes ~
Address type: Use IP ~ Address: — Fert:
Transfer data in slov node: |Yes ~
Send cache data:  Yes v

Fig. 8-1 BWM1 saves parameter and waveform data on the computer
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9. Data Analysis

BWM1 data needs data format conversions to be able to display and be analyzed in Qingcheng SWAE

software and the third-party analysis software. Currently there is no BWM1 analysis software available yet.

The data packs generated from BWM1 can be converted into the SWAE software readable formats using
Qingcheng’s RAE1toU3H software. It can also be opened through RAEM1 Configuration software >> File Convert
button at the left bottom corner. The File View tab of the RAEM1 Configuration software also can download and

convert the data. Please see Section 4.6 for detail.

The converted files (.PRA & .AED) can be replayed and analyzed in SWAE software. Please contact Qawrums
Ltd. for the user’s manual of SWAE software for detail. The conversion software also supports CSV format
conversion which can be then imported and analyzed in the third-party software. Multiple BWM1 data conversion

is also supported in this software.

After downloading the data using the RAEM1 configuration software, you can use the RAE1toU3H software
to perform file conversion or merging operations. The converted data formats are .pra and .aed files. (Note: The
software supports converting multiple .pra and .aed files together. Store all downloaded .pra and .aed files in one
folder. If multiple BWMZ1 units are converted into multiple channels, place the .pra and .aed files of each BWM1 in

a separate folder.)
The conversion steps of RAE1toU3H software:

1) Download the data packages. The downloaded packages are individual compressed zip packages. The
software supports multiple zip packages conversion. Save all the zip packs in a file folder. If there are multiple data

packs, save the compressed packages of each devices/channels in each separated file folder.

2) Open RAE1toU3H.exe. It can also be opened through RAEM1 Configuration software >> File Convert

button at the bottom left corner. See Figure 9-1.

3) Inthe RAE1toU3H interface, click Add directory to add the folders to be converted. Each folder directory
will be converted to one individual channel. Double click to modify the channel ID. Right click to delete the
selected or all the file directories. Check the box to indicate that File is in compressed format. Choose the save

directory. Make sure the sampling rate is the same as the BWM1 sampling rate. Click Convert U3H button to start
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conversion.

A& RAEM1 Configuration - 77,7

RAEM1 Con|

AE RAE1TOU3H - [ sl - X B
Bet Device
Conversion parameter settings =

1. RAEL file directory:

Device ID: qc_raem1_4

Device Name: raeml_zyng

smwm

Index Directory Name ‘ Channel ID ‘

[]Fie is in compressed format (Z) (Double-click the left button to modify the channel number)

2. Select directory to save the converted fle (same name wil be deleted):

D:\ Save to (S)

3. Other parameters:

Sampling rate(kHz): Sampling length(Point):

(maximum points: 100000)

[ Language(L) | Convert U3H |»

| File Cenvert Other

[} X

QingCheng AE Institute Co. Ltd

Fig. 9-1 Open RAE1ToU3H

#E RAE1ToU3H - 1.0.0.15 - X
Conversion parameter settings \ :
1. RAE1 fie directory: L Add drectory(D) ‘
Index Directory Name ‘ Channel ID |
1 C:\Users\yatin\Desktop\test\RAEM1_0001 1
2 C:\Users\yatin\Desktop\test\RAEM1_0002 2

| File is in compressed format (Z)

2. Select drectory to save the converted fie (same name wil be deleted):

(Double-click the left button to modify the channel number)

‘ C:\Users\yatin\Desktop\test

| Save to (5)

3. Other parameters:

Sampling rate(kHz):

10000 Sampling length(Point): (maximum points: 100000)

‘ Language(L)
o |

‘\5 Convert U3H | v

Fig. 9-2 RAE1ToU3H Interface
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4) Once it starts conversion, there is a pop-up window to show the conversion process. After the conversion
is done, it should look like below. Click OK to close the window.

AT

Files converted.

Time consuming: 00:00:29.

Find Directory: C:\Users\yatin\Desktop\test\RAEM1_0001\

Extractng files: C:\Users\yatin\Desktop\test\RAEM1_0001\JF_RAME1_08_ae_ndt_1635321600.zp

Extracting files: C:\Users\yatin\Desktop\test\RAEM1_0001\JF_RAME1_08_ae_ndt_1635321605.zip

Extracting fies: C:\Users\yatin\Desktop\test\RAEM1_0001\JF_RAME1_08_ae_ndt_1635321610.zip

Extracting fies: C:\Users\yatin\Desktop\test\RAEM1_0001\JF_RAME1_08_ae_ndt_1635321615.zip

Find Directory: C:\Users\yatin\Desktop\test\RAEM1_0002\

Extracting files: C:\Users\yatin\Desktop\test\RAEM1_0002\JF_RAME1_08_ae_ndt_1635321640.zp

Extracting files: C:\Users\yatin\Desktop\test\RAEM1_0002\JF_RAME1_08_ae_ndt_1635321645.zip

Extracting files: C:\Users\yatin\Desktop\test\RAEM1_0002\JF_RAME1_08_ae_ndt_1635321650.zip

Extracting fies: C:\Users\yatin\Desktop\test\RAEM1_0002\JF_RAME1_08_ae_ndt_1635321655.zip

Extracting fies: C:\Users\yatin\Desktop\test\RAEM1_0002\JF _RAME1_08 ae_ndt_1635321660.zip

ETERE

Search folder: C:\Users\yatin\Desktop\Qingcheng\ =& \RAEM1\RAEM 11X fF\ 5L fH\RAEM1E BH 3R FHRAEMIEL B T B2 3 0 13\RAEM1AL & T H2.3.0.13\RAEM1E
Search folder: C:\Users\yatin\Desktop\Qngcheng\/=&\RAEM1\RAEM 13% FF\$L FH\RAEM1EL B ¥4 PHRAEMIER E T B2 3 0_13\RAEM1ELE T H2.3.0.13\RAEMLE
Wave files: 4500, Param files: 4500

EHEHEX

EREFRIT RAE1TOU3H X
Create file: C:\Users\yatin\Desktop\test\RAEL 211027155955253.aed .
Create fie: C:\Users\yatin\Desktop\test\RAE1_211027155955253.pra Files converted.

Wave Fies: 4500, Param Fies: 4500
Wave Count: 4500, Param Count: 4500

Converted!!

Fig. 9-3 RAE1ToU3H Conversion Window
5) In the target save directory, there will be two corresponding U3H format files, PRA and AED files

respectively. They can be opened and replayed in SWAE software for data analysis.

= : pR e e Fih
| qc_raem1_df 0002 ae ndt 946685362.zip 8711 KB
| qc_raem1_df 0002 ae_ndt 946685367.zip 8,624 KB
| _gc raem1 df 0002 ae ndt 946685372zip 8,626 KB
| E RAE1 210519113557072.aed 29,476 KB
E RAE1_210519113557072.pra 503 KB

Fig. 9-4 Convert to U3H Files
6) If CSV format is wanted, click the ¥ button next to the Convert U3H button. After conversion, there
should be corresponding CSV files in the target directory. They should have RAE1 prefixes. If there are
more than 800,000 rows in a CSV file, it will automatically generate another new CSV file. In the result
CSV files, the first column is timestamp, and the second column is the voltage values of each waveform

sampling points.

Convert U3H |+

Convert CSV File

Fig. 9-5 RAE1ToU3H Convert to CSV format
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e

BiR

qc_raem1_test 06_ae ndt 16318580...
¥ qc raem1_test 06 ae ndt 16318581...
5| qc_raem1_test 06_ae ndt 16318581...
8 qc_raem1_test 06_ae ndt_16318582...
5 qc raem1_test 06_ae ndt 16318582...

= RAE1_210917135354494.csv

EBHHE

2021/9/17 14:01
2021/9/17 14:.01
2021/9/17 14:01
2021/9/17 14:01
2021/9/17 14:01
2021/10/13 17:39

s

WiInRAR ZIP E4&...
WIinRAR ZIP [£45...
WiInRAR ZIP E458...
WInRAR ZIP E4&...
WinRAR ZIP [£5&...

XLS Te=

o

995 KB
2,057 KB
2,053 KB
2,053 KB
2,052 KB

49,993 KB

Fig. 9-6 Result CSV file in the target directory

@ fx 2021/09/17/ 13:53:54 494

C D

A2 "
A B
1 |Date Time HfZ(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
1 - 0.009366
12 | - 0.006787
13 | - 0.004294
14 | - 0.001776
15 | -0. 000632
16 | -0. 002405
17 | -0. 003949
18 | -0. 005338
1 -0. 006592
20 | -0. 007516
21 | -0. 008282
22 | -0. 009012
23 -0. 009573

E

F

Fig. 9-7 CSV File Layout
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10. Transmission Protocols for Third Party

Development

BWM1 device can provide local TCP interfaces for third party development. Some protocol details are shown

below:

10.1. TCP Integration Protocol and U3H mode

Using the TCP protocol, it outputs all AE hit parameters with the highest amplitude within the Reporting

Time Interval.

U3H mode outputs all AE hit parameters and waveforms.

10.1.1. TCP Mode v2 Network Attributes

Address: configurable, choose Use IP and enter the server IP address and port.
Port: configurable.

Communication Protocol: TCP protocol

vV V VYV V

Endianness: Little Endian

10.1.2. TCP Mode v2 Parameter Transmission

The TCP mode v2 supports parameter transmission. It needs to select Tcp Mode v2 under Project Data in

RAEML1 Configuration software.

#E RAEM1 Configuration - 2.24.13.70

RAEM1 Configuration

4 Device Information r SampleSettingsr MNetwork Settings r SturageSeningsr System Settings r FiIeViem/ Project Data f QC Cloud

Feport Project: ‘Tcp Maode v2 v| Reporting interval: \
Address‘ =3

D
‘ QC Aliyun Mode
——QH Hefei Mode
TelianYuan
Yellow River
ISAE
NAN RUL
azure

Port:

Fig. 10-1 RAEM1 Configuration software TCP Mode v2 function
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The structure of the sent protocol is as follows:

Device ID

Amplitude, in dB

ASL, indB

Power, inKp)J

RMS, inmV

Rise time, inus

Rise counts

Counts

Duration, in s

Report time. It includes a timestamp before the
decimal point and the microseconds (us) portion after

the decimal point.

10.1.3. U3H Mode Parameter Transmission

The device supports parameter transmission. It needs to turn on the Send Param to U3H server function in

RAEM1 Configuration software.

I3H Server
Send USH: Yes w Send Wave: Yes ~ | Send Param: |Yes v

Address type: Use IP “ bddress: : ; : ‘ Port:

Fig. 10-2 RAEM1 Configuration software Send Param function

The protocol format is:

Protocol Header Device ID Data Type Data Length Data

Protocol Header: 4 bytes, fixed, OXASA5A5A5
Device ID: 4 bytes, the last 4 digits of the device ID
Data Type: 4 bytes, 0x00000000 is parameter data

Data Length: 4 bytes, length of the data content

vV V Y V V

Data Content: parameters
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The parameters data format is as followed:

Protocol Version

4 bytes

Arrival time (second)

unsigned int, 4 bytes

Arrival time (micro-second)

unsigned int, 4 bytes

AMP (dB) Double, 8 bytes
Power (KpJ) Double, 8 bytes
RMS (mV) Double, 8 bytes
ASL (dB) Double, 8 bytes

Rise time (us)

unsigned int, 4 bytes

Rise counts

unsigned int, 4 bytes

Duration (us)

unsigned int, 4 bytes

Counts

unsigned int, 4 bytes

10.1.4. U3H Mode Waveform Transmission

The device supports waveform transmission. It needs to turn on the Send Wave to U3H server function in

RAEML1 Configuration software.

USH Server
Send U3H: Yes
Address type: Use IP

Fig. 10-3 RAEM1 Configuration software Send Wave function

The protocol format is:

w Send Wave: Yes ~ || Send Param: |Yes

e Addres

g

FPort:

Protocol Header | Device ID

Data Type

Data Length

Data

>  Protocol Header: 4 bytes, fixed, OXA5A5A5A5

> Device ID: 4 bytes, the last 4 digits of the device ID

> Data Type: 4 bytes, 0x00000001 is waveform data
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» Data Length: 4 bytes, length of the data content
> Data Content: waveform

The waveform data contents format is:

Arrival time (second)

unsigned int, 4 bytes

Arrival time (micro-second)

unsigned int, 4 bytes

Protocol Version

4 bytes

Waveform points

unsigned int, 4 bytes

Sample speed (K/S)

unsigned int, 4 bytes

Gain, preamplifier, in unit of times

unsigned int, 4 bytes

Enlarge, circuit magnification, in unit of times

Double, 8 bytes

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.
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