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1. System Connection

RAEM1-6 can be used as two different systems, one is as a loT remote unattended acoustic emission

monitoring system, and the other can be used as a desktop type acoustic emission detector.

O

Ethernet

AE Sensor

RAEM1-6

Software

Fig. 1-1 RAEM1-6 Desktop Type Connection Diagram

AE Sensor

RAEM1-6

Qingcheng loT Cloud Platform

Customized @ L"§RaWAN' NB-IoT

communication method: zighee

Fig. 1-2 RAEM1-6 loT Remote Connection Diagram
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1.1. Hardware Connection

RAEM1-6 Sensor Coaxial Cable

Power adapter 4G antenna Synchronous cascade cable

Fig. 1-3 RAEM1-6 System Hardware Set

Indicatior

Sensor interface

Time Synchronization
Interface

Fig. 1-4 RAEM1-6 Front Panel

Network interface

Cooling fan
Power switch
1oT card slot O
Power supply

Antenna interface

Fig. 1-5 RAEM1-6 Rear Panel
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1)

2)

3)

4)

5)

Read the RAEM1-6 case label to figure out the matching power adaptor and sensor specs. The input
power supply to the RAEM1-6 should be 12V/5A. The sensor type is normally the integral sensor with
built-in preamplifier. The preamp voltage is supplied by RAEM1-6 and can be 5V, 12V or 28V. The
analog filters in RAEM1-6 also require the sensor frequency range to match. If mismatching the sensor
type, it may cause some damages on the sensor or not fully functioning. So please pay attention to the

case side label.

Sensor: 5V/40kHz i Preamp voltage/center freq. !
Host model: 1-6 |
Wi-Fi: RAEM1-5V-1
Wi-Fi/IP: 192.168.0.1

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

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

Turn on the RAEM1-6 power switch and wait until the power light is steady on and the RUN light
flashes.

Users can further connect and use the software according to the test purpose and communication

method.
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2. RAEM1-6 Desktop Type Detector Connection

2.1. Ethernet Connection

gt

AE Sensor

Ethernet

RAEM1-6

Software

Fig. 2-1 Connecting a network cable to a RAEM1-6 desktop detector

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

If multiple RAEM1-6 networks need to be connected at the same time, RAEM1-6 networking is required.
Connect these RAEM1-6 to a switch/router with a network cable, and then connect the switch/router to the
computer with a network cable. Multiple RAEM1-6 networking also requires clock synchronization by
connecting multiple RAEM1-6 in series with cascades. Each RAEM1-6 has two clock synchronization ports.
Connect one end of the cascading cable to any clock synchronization port of RAEM1-6, and connect the
other end of the cascading cable to any clock synchronization port of another RAEM1-6 to cascade the two
RAEM1-6. If so, cascade all required RAEM1-6 in series.

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

as the master, and all the other channels are changed to the slave.
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Ethernet

Switch =

Network cable

; Cascade cable »///

Fig. 2-2 Network connection of a RAEM1-6 desktop monitor

2.1.1. Computer Ethernet Properties Configuration

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

RAEM1-6 Ethernet IP address of each channel is 192.168.0.XXX. For example, 192.168.0.101 goes up to
192.168.0.106. Therefore, it is necessary to configure the Ethernet of the computer into the corresponding
network segment and appropriate mode. You can configure Ethernet attributes in the following ways:

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

Click OK.
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> IPV4 addresses to configure Ethernet 192.168.0. XX segment: in the "Ethernet properties"
window, double-click the "Internet protocol version 4 (TCP/IPV4)", and then in the pop-up window, click on
the "use the following IP address:". Then enter the IP address "192.168.0. XX" (XX indicates that it can be any

number). The subnet mask is 255.255.255.0. The default gateway is 192.168.0.1. Click OK.

0 Ethemet Properties X Realtek PCle GbE Family Controller Properties >
Networking  Sharing General Advanced Drver Details Events Power Management
Connect using: The follawing properties are available for this network adapter. Click
the property you want to change on the left, and then select its value
I? Realtek PCle GbE Family Controller on the right.
[ Cotigre.._] e F TR =
. - s A rge oen oad ve (IFv ~ 100 Mbps Full Duplex
This connection uses the following items: Large Send Offioad v2 {IPv6) s
y Client for Microsoft Networks ~ Maximum Number of RSS Queues 10 Mbgs Ful Du;ex
]?File and Printer Sharing for Microsoft Networks H;{g?ﬂrl;azddress 10 Mbps Half Duplex
T Q05 Packet Scheduler : 100 Mbps Full Duplex
Power Saving Mode 100 Mbns Haff Dupi
. Intemet Protocol Version 4 {TCP/1Pv4) Priority & VLAN o NDS gt :ﬁon Siss
[ 4 Microsoft Network Adapter Multiplexor Protocel Eeceij\re gf-g'ferss ;
) ) eceive Side Sealing
4. Microsoft LLDP Proto.col Driver Shutdown Wake-On-Lan
4, Intemet Protocol Version & (TCP/IPvE) N Speed & Duplex
< > TCP Checksum Offload (IPv4)
. ) TCP Checksum Offload (IPvE)
Instal... | | Uninstall | Properties Transmit Buffers
Description
Allows your computer to access resources on a Microsoft
network.
OK '] cancsl Cancel
Fig. 2-3 Setting the Ethernet full-duplex mode
& Ethernet Properties X Internet Protocol Version 4 (TCP/IPvd) Properties b 8
Networking ~ Sharing General

Connect using: You can get IP settings assigned automatically if your network glpports

@ Realtek PCle GbE Family Controller this capability. Otherwise, you need to ask your network admfiistrator

for the appropriate IP settings.

Ve
A

(") Obtain an IP address automatically
(®) Use the following IP address:

7

This connection uses the fallowing items:

3 Client for Microsoft Networks
?Flle and Printer Sharing for Microsoft Networkg IP address: 192.168 . 0 . 101
2005 Packet Scheduler

R Irtemet Protocol Version 4 (TCP/IPv4)

Subnet mask: 255,255,255, 0

[ o Microsoft Network Adapter Multiplemr Protocol Default gateway: 192.188. 0 . 1
4. Microsoft LLDP Protocol Driver
4 Intemet Protocal Version 6 {TCP/IPvE) v Obitain DNS server address automatically
2 2 (®) Use the following DNS server addresses:

I Install.. Urinstal Properties Preferred DS server: 8 .8 .8 .49
Description

Alternate DNS server:

|

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

[ validate settings upon exit Advanced...

oK Cancel | Cancel

Fig. 2-4 Setting the Ethernet network segment
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2.2. WIFI connection

1= =0
«-o5c v~

s awED

AE Sensor

RAEM1-6

Software

Fig. 2-5 Wi-Fi connection for a single RAEM1-6 desktop monitor

RAEM1-6 can be directly connected to a PC through its built-in Wi-Fi signal. You are advised to use it
only for parameter setting. Open the Wi-Fi list of your computer, and find the Wi-Fi with the same name as
the Wi-Fi on the side TAB of RAEM1-6 to connect. After the connection is successful, all channels of
RAEM1-6 are displayed on the configuration software. If the connection fails, try moving the computer closer
to RAEM1-6.

If you need to connect multiple RAEM1-6 using Wi-Fi, you need to use RAEM1-6 networking. Connect
the RAEM1-6 to a Wi-Fi router with a network cable, and then connect the computer to the router over

Wi-Fi.

(7 RAEM1-5V-1 e

82 cany

2] .

17 ChinaNet-kyET
<] .

17 ChinaNet-ZLAs
b7 wz=

RIZEF Internet IR 2
THIEE, PhlEEEERENEREIE.

7 e @
WLAN i R

Fig. 2-6 Wi-Fi network of RAEM1-6 desktop detector
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Software
Ethernet
SWitch/Router
Network cable Q
e %"j <\ I~ \;';*::. S [
P e \

[ Cascade cable

Fig. 2-7 Wi-Fi networking for RAEM1-6 desktop monitor

The Wi-Fi router also needs to be configured. The router must be configured as network segment
192.168.0.xxx, and the router must be set to automatically assign IP addresses to devices. After the
connection is successful, all the channels connected to the router can be seen on the configuration software.

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

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

the master, and all the other channels are changed to the slave.
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2.3. RAEM1 Configuration Software Operation Guide

2.3.1. Basic Software Settings

& To use 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.

(L 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.

WP Windows Defender Firewall with Advanced Securit = | b

File Action View Help

= @

ﬂ RLLEEERL R ESFIEEIRT Windows Defender Firewall with Advanced Security on Local Computer Actions |
M nbodnd Rules A | Windows Defender Firewall with Advan... & |
&3 Outbound Rules s e R |

indows Defendef
%% Connection Security Rules Windows Defender Firewall with Advanced Security on Local Com... X | Import Policy...
> B Monitoring &z| Export Policy...
Breciem Domain Profile  Private Profile  Public Profile  Psec Settings ) Restore Defauit Policy
Domain Profile ‘Specify behavior for when a computeris connected to its compor Diagnose / Repair
7 domain.
]
g Windows Defender i : Vi v
Inbound connectior| Erewall state: |of ¥
@‘ Qutbound connecti * G Refresh
Inbound connections: Block {default) D Properties
Private Profile Qutbound connections: Allow (defaulty Help
@ Windows Defender
Protected network connections Customize
® Inbound connectior]
@ Outbound connecti Settings
pr Specify settings that control Windows 7
Public Profile is A 9= Defender Frewall behavior Sohils
@ Windows Defender
@ Inbound connectior] Logging
Specify logging settings for - 1
@ Outbound connecti !; i Customize
EY Windows Defender
Getting Started K
Authenticate com)
N Concel | [ hopt | g
protected by using Intem: T 7

g Connection Security Rules

View and create firewall rules
~

Fraata firm ol n oo tn allnw ar blacl connectinne o enacified nmarsme ar node ¥an ron alea sllow 2 connactinn anks §
<

Fig. 2-8 Disabling the firewall

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.

10
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| M = | RAEMIEETE24015 = o X
=m  #¥  BE )
« v 4 « RAEM1EZETE24.0.15 > RAEMIEETE24.0.15 v O P EERAIMIEETH2.4.0.15"
s A B - G sm e o
Qingcheng o Log 2021/12/30 15:27 it
GroundUP = BaseFile.csv 2021/10/27 17:46 XLS THe= 1,393 kB
M1 %] BCcGCBPRO2510u100.dll 2021/8/27 10:43 NFEEFTE 8,979 KB
update 20211227 [#] BCGPStyle20108Blue2510.dll 2016/12/6 15:56 NEERTR 744 KB
2R #E-Flotech [T Head.xml 2020/8/14 10:09 XML 3785 70KB
. [ libeurldil 2021/6/18 14:26 NFERERETRE 549 KB
JGinReniESRessGnal & libeay32.dll 2020/4/22 19:11 NIRRT 1,240 KB
M WPSHIE [2] mfc100chs.dlil 2011/6/11 1:58 NEEFTE 36 KB
© == mfc100u.dll 2011/6/11 1:58 RFREFTE 4,320 KB
& =t [ msvep win.dll 2019/10/7 10:58 WEEFT R 490 KB
& S Q msvep100.dil 2020/12/25 15:42 NIFERRTE 412 KB
S op— 2] msver100.dil 2020/12/25 15:42 NIRRT E 756 KB
ey SRR ] msver120.dll 2013/10/5 2:28 NEERTE 949 KB
= R [#) msvertdil 2019/3/19 12:45 RFBEFTRE 759 KB
B30 W [#] normaliz.dil 2019/3/1912:45 WEEsT R’ 5KB
B ms /E RAE1ToU3H.exe 2021/12/16 14:39 PR 351 KB
Eme +] RAE1TOU3H.Ini 2021/12/30 15:28 RESE 1KB
B s 5] RAE1TOU3HEERITR. txt 2021/12/16 14:39 ASTRY 2 KB
& | A: RAEM1.exe Wo_ 2021/12/30 16:26 R FRFERE 623 KB
% | RAEMT.Ini > 2021/12/3110:12 SRS 1KB
» R 5| RAEM1ER%IESR 1t 2021/12/24 10:50 TS 6 KB
ms=E 2 (- ARAATA A AAa T ~7r n
24 ANIE

Fig. 2-9 RAEM1 Parameter configuration software executable file

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

private and the public network options and then click “Allow access”.

& 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.

Name: RAEMT
Publisher: QingCheng AE Insthute Co. Ltd
Path: Chusersiyatin|deckiop)gingcheng P&\ raem Tiraem 16,

i\ rmem EEERH raem 1S THR 2 0 Siraemi BETR

2 e TR 7 3 S et 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 little or no security)

‘What are the risks of allowing an app throuah a firewall? /

|_@ Allow access ' Cancel |

Fig. 2-10 Firewall Security Alert

(20 The RAEM1 Configuration software main interface is as shown in Figure 4-4. 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

11
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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.

/E RAEM1 Configuration - 2.14.2.35 press to set — O X
RAEM1 Configuration 7 29¢ Tabs -
9 / current selected |P—»Select: 192.168.0.104 = "=
i Device Information ’, Sample Settings. ’, Network Settings ( Storage Settings ( System Settings T File View ’, Project Data ‘b [0 | Device IP 10
Device ID: | qgc_raemi_dg 92 » | [] 192.168.0.104 qc_raenl_dg 92
Device Name: raeml_zynq
Device Configuration Information Device List
Window Window
Software Version: W1.0.56_20220530 Sanple status: On.
rilecomert | oter | <guee——oQther functions Device: 1 Qinehions A1 Tne,itais Gon Lud

Fig. 2-11 RAEM1 Configuration Main Interface

(3) The software will automatically identify and list RAEM1 series devices that can be connected in the
current network environment, including Wi-Fi and Ethernet connection modes. If the device cannot be
detected or is successfully connected to the required device, check that the running indicator of the device is
blinking properly. If the network cable is connected to the PC, ensure that the Ethernet configuration is
correct. If a router is connected, rectify the faults one by one. If the IP address and ID in the device list are
displayed in red, the device is offline and disconnected from the software. You need to locate the cause of

the disconnection.

12
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Current: 192.168.0.101  5st Device

[] @ Device IF 1D

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

D 192, 1658, 0, 133 gc_raeml test_0011

Fig. 2-12 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 RAEM1s and take effects immediately. When
multiple RAEM1s 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 RAEM1s, you can right click on
the device list to select the batch function in the context menu after selecting multiple RAEM1s to be

updated.

4 Device Information r SampIeSettingsr NetwmkSettingsr StorageSetting;/v System Settingsr File View b

Tine calibration

Calibration Rehoot device

Sample state

Start Stop Data guery

Firmware update

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

Other

Debug port S: 7000 Debug port C: |6699

Wodi £

Cireuit 2.261420

Preamplifier (dE) : 100

System APN: cmnet

Fig. 2-13 RAEM1 Configuration Software System setting buttons

13
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(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;

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

¢
&
< Calibrate device time: apply the current PC time to the device;
&
< Reboot device: make the device restart;

&

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

< AST check: this function is exclusive for certain type of RAEML1. It requires two sensors for Auto Sensor
Test (AST) check. The device sends out the excitation signal to the transmitter sensor to generate the
acoustic waves and the receiver sensor collects the acoustic signals. Based on the receiving signals, it
can test out how the sensor sensitivity and coupling status.

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

(] | Device IP D

3 D 192,168, 0,104 go_raeml_d4g 92
Start sampling
Stop sampling

Calibrate device time

Reread device info
Reboot Device

Firmware file upload
AST check
Enter sleep mode

Fig. 2-14 RAEM1 Configuration Software context menu

(7 In the “Network Settings” page, the “Modify” button is only to modify the current selected
RAEM1'’s configurations, for example Ethernet setting, and System settings. After changing the values in
those frames, click “Modify” buttons to pop out the window as Figure 2-15. Click the “Setup” button to send

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

14
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evice Information ample Setting etwork Settings torage Settings ystem Settings ile View roject Data
4 Device Inf i Sample Setti N k Setti S Setti S Setti File Vi Project D b

Ethernet settings

© static TP Y Dymanic I | 192 . 168 . 0 . 104 ‘ Hodify

WiFi settings

O Hotspot mode _'Reuter mode Router ID: |gc wifi test Router password: 58888888

System timing

Synchreonization: Network time o Naster/slave: Master v Modify

Fig. 2-15 RAEM1 Configuration Software “Modify” button

#E Comparison table of parameter changes = O X
DevicelP/Modify Original Modi £y
192.168.0.104 — Hodified: 1
Network Settings/Master/slave master slave
Setup(8) Cancel (C)

Fig. 2-16 RAEM1 Configuration Software “Modify” Confirmation window

2.3.2. Configuration Software Data Query

Under System Settings, click Data Query to access the real-time data page. You can view the reported
value of the current data, which is updated once 1 second by default.
The File View function of the RAEM1 configuration software can obtain the data stored locally by

RAEM1-6. It also supports downloading and format conversion. For details, see Chapter 3.3.6 of the M1-6

15
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User’'s Manual Operation Guide. The following is a brief introduction to the software file function.

Click the "File View" to switch to the device's file view.

/E Real time data - X
Index Tine RMS (nv) ASL(dB) AP (dB) power NAX RMS (mw) HaX ASL(dB) Az
13 14:50:09 443 0.077342 36.089869 52.537779 3.828089 0.000000 0.000000 0.0
12 14:49:59 441 0.150980 33.759757 68.669242 14.587921 0.159451 42.686995 67
1 14:49:58 441 0.062462 27.043915 60.521719 2.496838 0.430496 50.103265 69
10 14:49:57 444 0.181176 43.806899 59.397669 21.006641 0.236112 36.902226 75
9 14:49:56 444 0.236112 36.902226 75.287797 35.677073 0.108102 33.534137 68
8 14:49:55 442 0.090851 33.064515 66.814161 5.282168 0.754463 47.375297 84
7 14:49:54 442 0.754463 47.375297 84.821045 364.275307 0.325578 48.299732 65
6 14:49:53 442 0.325578 48.299732 65.917914 67.836593 0.294519 42.110469 72
5 14:49:52 451 0.080052 29.173022 66.642158 4.101082 0.401910 49.359823 70
4 14:49:51 453 0.028458 24.861026 55.315269 0.518271 0.480399 51.004832 73
3 14:49:50 444 0.480399 51.004832 69.034816 147.692423 0.125224 40.828119 53
2 144949437 0.094094 38.588644 53.377069 5.665950 0.000000 0.000000 0.0
1 14:49:46 450 0.201345 40.000265 65.559967 25.943904 0.201345 40.000265 65
< >

RAEM1 Configuration

Fig. 2-17 Real-time data query

4 Device Information | Sample Settings | MNetwork Settings | Storage Settings | System Settings” File View | Project Data
Index File nane File size
1 ge_raeml_wifl 82_ae_ndt_ 946685498, zip 23.00 EB
> 2 qc_rasnl_wifi 82 ae_ndt 946685500, zip 1.40 1B
3 qc_raeml_wifi_82_as_ndt_548685505. zip Download selected files
4 ge_raenl_wifi 82 ae ndt 940685510, zip Dowrigad ol fles
5 qc_raenl_wifi_82 ae_ndt 946685515, zip DeuEneiactedijes
Delete all files
6 qc_raenl_wifi 82_ae_ndt_946685520. zip
N . Convert to CSV farmat
g TR e s R Merge multiple files and convert to CSV format
8 ge_raeml_wifl 82_ae_ndt_ 946685530, zip I ——
El gc_raeml_wifi B2 ae_ndt 946685535 zip Merge multiple files and convert to U3H format
10 qc_raeml_wifi_82_ae_ndt_946685540. zip U3H Conversion settings
11 qc_raeml_wifi_B82_as_ndt 946685545, zip Refresh file list
12 gc_raeml_wifl 82_ae_ndt_ 946685550, zip 8.82 MB
13 qc_raenl_wifi 82 ae_ndt 946685555. zip 7.74 MB
14 ae_raeml_wifi_B82_ae_ndt_946655609. zip 4. 00 EB

Fig. 2-18 RAEM1 Parameter sets the File View bar of the software

You can download, delete, convert to CSV format, convert to U3H format, and refresh the

Right-click the menu, you can:

< Download selected files. Only the selected files in the list will be downloaded.

< Download all files. Download all the files in the list.
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< Delete selected files. Deletes selected files from the device.

< Delete all files. Delete all files from the device.

< Convert to CSV format. Convert the selected files in the list to CSV format. One file in the list is
converted to one CSV file. But if the number of data is greater than 830,000, it will be stored as multiple files.

< Merge multiple files and convert to CSV format. The selected files are converted and stored in a
single file. The premise is to accommodate, if the number of data is greater than 830,000, it will also be
stored as multiple files.

< Convert to U3H format. Convert the selected file in the list to U3H format, and convert a file in the
list to one U3H file. If multiple files are selected at the same time, multiple U3H format files will also be
generated.

< Merge multiple files and convert to U3H format. Convert the selected file to a USH format file. If
you want to convert all files, press Ctrl + A, first make the list of files select all, and then select Convert.

< U3H conversion Settings.

Conversion U3H format parameter setting X

Sample rate(l/ =) : 200

Sample length(Point) . 22100

oK () Cancel ()

Fig. 2-19 RAEM1 Parameter setting Software converts U3H Settings

< Refresh file list: If the file list is still being updated, the above features will be disabled.
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.
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Our SWAE software can be used to connect RAEM1 for online collection, including real-time display of
parameters and waveform. Install the SWAE software package and install the software. Connect RAEM1-6 to
the PC and configure the PC, hardware, and software Settings. When Raem1-6 is running the collection, the
real-time collection can be started.
® Supported connection method: Ethernet connection, or Wi-Fi connection

® SWAE Version [Windows]: setup x64 V4.6.25.67.exe

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

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

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

@ Repeat Step 3 under Private Profile and Public Profile.

® Click "OK".

R

WP Windows Defender Firewall with Advanced Securit = | pad
File Action View Help
4= = | |

& Windows Defender Firewall wit|

Windows Defender Firewall with Advanced Security on Local Computer

Actions

Inbound Rules
Outbound Rules

2w Connection Security Rules
> B Monitoring

Overview

Domain Profile
@ Windows Defender
O Inbound connection

Domain Profile  Private Profile  Public Profile  IPsec Settings

Specify behavior for when a computeris connected to its compo
domain.

State:
Off

A
Windows Defendaf : 3 r
Windows Defender Firewall with Advanced Security on Local Com... X

Firewall state:
@ Outbound connecti ‘ e Block (defaut)
Private Profile Outbound connections: Allow (defauty

@ Windows Defender

troubleshooting.

& Wibiarid GornEciog Protected netwark connections: Customize
@ Outbound connectic Settings

Public Profile is A V=] BRrm sehne ot Windons | Gustomize
@ Windows Defender

Q Inbound connection Logging

@ Outbound connecti Q Specfy logging settings for e

B} Windows Defender

.

Getting Started
Authenticate com

-~

Create connection securil e Apply and

pratected by using Intem 11 .

ﬂ_ﬂ Connection Security Rules

View and create firewall rules

Frasts firauall ndae tn llnw ae hlnel Annnartinne bn snacdiad armarsme arnnds Yo ~an slen sl s cnnnactinn ank § Y
< > < >

Fig. 2-20 Disabling the firewall

Follow these steps to connect RAEM1-6 to the software for use:
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Windows Defender Firewall with Advan... & |
e Import Policy..

&5 Export Policy...

Restore Default Policy

Diagnose / Repair
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Refresh

Properties
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o)

Connect RAEM1-6 devices according to the Ethernet connection method described in Chapter 3.1 or
Wi-Fi connection method described in Chapter 3.2. You can choose single direct connection or
multi-device networking. However, please note that for the Wi-Fi direct connection of a single
RAEM1-6, due to the transmission rate and stability, it is recommended that this mode only be used
with the parameter configuration software.

By default, RAEM1-6 supports SWAE online transmission on one network segment, that is, 192.168.0.xxx.
If they are already connected via a network cable or Wi-Fi router, Windows users can tap the network
button at the bottom right of the screen and view the network properties of the connection. Check
whether the IP address of the connected computer is on the target network segment 192.168.0.xxx, and
note down xxx.

RAEM1-6 needs to be set in RAEM1 configuration software to send data to the specified computer. In
the device list, select the channel that you want to send data to the SWAE software. On the Storage
Settings page, disable Save Waveform, Save Parameters, and Upload original data. Send U3H
software "Enable and enable" send waveform "and" send parameter "data. IP Address type "Select”
Enter IP ", and then enter the computer IP address found in the previous step into "PC address”, so that
RAEM1-6 will send the data to the specified computer. Caution Ensure that the IP address of RAEM1-6
and the target IP address of the PC are on the same network segment. Fill in the port number truthfully.
Then click the "Settings" button in the upper right corner of the configuration software to send the
above changed Settings to the selected channel of RAEM1-6. Close the configuration software.

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

are enabled, all the original data will be sent to the SWAE, and then saved in the U3H format.

The SWAE software needs to be installed. If the computer has a regular version of the SWAE software,
you need to completely uninstall the regular version of the SWAE software before installing the SWAE
software. After the software is installed, start the software, click "Hardware and Sample", and click
"Sample Settings".

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

Send U3H Server in the previous step. You can also click "... "on the right. Get the current computer IP

address.
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(2)  Port number: The port number is the same as that set in "Send U3H Server" in RAEM1-6.

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

(4) Sampling length: only related to the display in U3H, it is recommended to set the value equal to

RAEM1-6 sampling rate multiplied by EET

Click the "Add" button, and the pop-up window will set the device number and channel number

- Device number: Enter the last four digits of the RAEM1 device number as follows

Device number and channel number settings

X

Device number:

qc_raem_test 0006

Channel number: | 1

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

N

N

N

I3

gzsoundwel

gzsoundwel
Connect

Disconnect

ChinaMet-eZFv

ChinaNet-gAxM
DIRECT-9C-EPSON-AFCF2E
WenOuté

ZDInfo-2.4G

on (9]
Mobile

BT hotspot

& Settings

@& gzsoundwel

Properties

S5ID: gzsoundwel

Protocol: 802.11n

Security type: WPAZ2-Persanal

MNetwork band: 24 GHz

Network channel: =

IPv4 address: 192.168.0.162

IPv4 DNS servers: 202.96.134.33
202.96.128.86

Manufacturer: Qualcomm Atheros Communications
nc.

Description: Qualcomm Atheros QCA9377 Wireless

Driver version:

Physical address (MAC):

Copy

Have a question?
Get help

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

Fig. 2-20 Viewing the connected network address
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©)

#E RAEM1 Configuration - 2.14.2.35

RAEM1 Configuration

4 Device Information r Sample Settings r Network Settings,

~Data Storage

Save Wave: ‘YBS

Save Param: ‘YES

Upload original dathes

130 Server

Transfer data in slow node: |Yes

i ‘

Storage Settings r System Settings r File View r Project Data

Send U3H: ‘Yes v‘ Send Yave: |Yes ~ | Send Paran: ‘Yes ~
Address type: ‘Uselp v‘ fddresss| 192 . 168 . 0. . 15 | Fort:i18883| i

Fig. 2-21 Setting the target IP address of the PC in RAEM1 Configuration software

AE9

File ‘ﬁdware And Sample | View  Data Replay  View tool

Analysis  Help

.6@69@5@ Y

Hardware
Parameter Filter

Aumhary Function

Sample - Sample Pavse  Stop

Setttiﬁ ﬁ m

Fig. 2-22 U3H software sample Settings

Sample Settings

O

.mo|

7

IP Address: ‘ 192 . 168 . 3
| ISAE/RAE1
[
("
Saving Sample speed: 1000 (K/s)

IP Address Select

192.168.239.1
192.168.74.1

Sample setup ‘

Comparison of device number and channel numbe

Index Device Name

1 qc_raem1_wifi_82

Channel |
1

(Point, Maximum 100000}

Fig. 2-23 Change Add collection Settings

Click "Save" and click "Sample" button
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A s Hardware
Parameter Filter

Aumlmr“,.r Function

Fig. 2-24 Sample interface

(6) Define the data saving path: save the data sent by RAEM1-6 into U3H software format (. pra and. aed)

Saving Options
Browse... | C\Users\13702\Desktop\
File Name ‘tBSt ‘

Label ‘ 230314212347 ‘

[“ISave Acquired Data Naotice Before Acquisition

Fig. 2-25 Save path for the collection file

(7) Starting Sample will have a network matching process ranging from 1-30s, and parameters and
waveforms can be observed to be sent online. Generally, the waveform will appear first, and then wait 3
seconds for the parameters to appear.

No Arrival time(dd:hh:mm:s... AEcha...

Amplit... Counts

Duration(us)

Energy(KpJ) Rise counts

Fig. 2-26 Parameter table data
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(8) When the mouse scrolls over the waveform view, the channel number will be changed:

Hfy- (x10e

0.000 2.000 3.000 4 000 5.000 6.000 7.000 8.000 9000 10.000
ms

Fig. 2-27 Waveform view

For details, see Chapter 3.4 of the User manual. By default, the data is in the form of (.pra) and (.aed). All

parameters and waveforms transmitted from the click of the "Collect” button are saved.

3. RAEM1-6 loT Monitoring System Operation Guide

Network Modem, ADSL

|

AE Sensor

RAEM1-6

Qingcheng loT Cloud Platform

Customized @ L:bRaWAN‘ @ NB-loT

communication method:
zigbee

Fig. 3-1 Connecting the RAEM1-6 monitoring system
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In addition to the function of detector, RAEM1-6 can also be used as monitoring equipment, namely,

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

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

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

platform.

3.1. 4G network connection

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

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

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

slot. To remove, push the card inward with the pen, and the card will be ejected.
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l e

.‘

AE Sensor

RAEM1-6

Qingcheng loT Cloud Platform

Fig. 3-2 RAEM1-6 Connecting to the cloud over 4G

loT card slot -

loT card

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

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

Before delivery, the master/slave mode of the channel is set for clock synchronization. Users do not

need to perform operations.
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Qingcheng loT Cloud Platform

@ 46>

| Cascade J
\  cable / Cascade

cable

/'/(
~ Cascade
cable

-
Cascade ~—

cable Cas;ade
cable

Fig. 3-4 RAEM1-6 on the 4G network

3.2. Wi-Fi Network connection

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

A single RAEM1-6 as a monitoring system can be connected to the Internet through a router. Connect
RAEM1-6 to the Wi-Fi router with network cable first. Then the router connects to the Internet. Log in the loT
cloud platform. In this case, the Wi-Fi router also needs to be configured. The router must be configured as
network segment 0, that is, 192.168.0.xxx, and the router must be set to automatically assign IP
addresses to devices. After the connection is successful, you can directly access the Internet to view devices
and start operations on the cloud platform of the Internet of Things. If your computer is on the same Wi-Fi
router as RAEM1-6, you can also use the RAEM1 Configuration Software (see Section 3.3) for local

configuration and simple debugging.
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Network Modem, ADSL

AE Sensor

RAEM1-6

Qingcheng loT Cloud Platform

Fig. 3-5 Connecting to the cloud center through the gateway

If multiple RAEM1-6 networks are required to be used as monitoring systems, first connect these
RAEM1-6 to Wi-Fi routers with network cables, and then connect the routers to the Internet. Log in the loT
cloud platform. The Wi-Fi router also needs to be configured. The router must be configured as network
segment 0, that is, 192.168.0.xxx, and the router must be set to automatically assign IP addresses to
devices. After the connection is successful, you can directly access the Internet to view devices and start
operations on the cloud platform of the Internet of Things. If your computer is on the same Wi-Fi router as
RAEM1-6, you can also use the RAEM1 Configuration software (see Section 3.3) for local batch multiple
configurations and simple debugging.

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

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

and all the other channels are changed to the slave.
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Qingcheng loT Cloud Platform

Switch/Router/Modem

T Network cable

oV

Fig. 3-6 Networking of RAEM1-6 through the gateway

\
\ =

3.3. Qingcheng loT Cloud Platform

Qingcheng Internet of Things 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 IoT cloud platform (https://www.iot.ae-ndt.com/) and enter the user's 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.
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HRERRYRNETE RS

and i

g?’

7

/

Fig. 3-7 Qingcheng Internet of Things cloud platform login

After the login, the AE Device >> Device Management page is displayed by default. At the upper right
corner of the platform page, there are languages (Chinese/English) conversion and user interface and

password settings available.

Aﬁﬁ SZE=RY = ¢ Device Management % Language [ testol }
~ IB
Dashboard Device Management .
{¥ System Management Company  FEEREHTSE (A Product Group Gateway
AE Device Device No —
[ b

Data Monitoring

Real Time Waveform qc.facmt 162
Product RAEM1 TERAREIHE (M) 2 e:202
Group: a Gateway - 14:29:4
History Waveform ey
Rating Data o dUB
Product:RAEM1 EEA RS (M) 2
71 Comprenensive Rating Group =) Gateway Status Time

Remark

Continuous Intensity Rating

. £ Edit [ Delete © Details ® Refr
EHAASITR (M) 2
Activity Statistics 3 Gateway:
) . @ Device Alarm @ Wire Break Alam
Personal Setting U
. R . £ Edit [ Delete ® Details @ Refresh Config & Wire age
Wire Break Monitoring Product RAEM2 ARSI () 2 Status Time:202 [ N

Fig. 3-8 Device management of Qingcheng loT cloud platform

The Device Management page lists all the IoT AE devices under this account. Users can search for
desired devices through different search items, such as Company, Product, Group, Gateway, Device No. or
Status to start filtering searches. The following table lists all devices on the current platform. From left to
right, Information, Company, Type, Status, and Action columns are displayed.

The orange configuration buttons below the search bar and above the table are bulk operation buttons.
First, select several devices you want to configure in the leftmost column of the table, and then click the

desired orange button. The corresponding configuration options will appear in the pop-up window. Double
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check the selected devices and set the configuration settings and click Submit button at the bottom. At this

time, the new configuration is sent to several selected devices at the same time and takes effect immediately.

Action in the rightmost column of the device list can be used to open some pages related to the device:

® Edit: edit the device's remarks, product type, company, group, connect server, type and other basic
information.

® Delete: remove the device with all related information.

® Details: check the current state of the data of the device, which is "Data monitoring” under the
“‘Device management” bar on the left section. The chart shows the correlation diagram of the
selected attributes (i.e., parameter, by default AMP is selected) and the time.

® Refresh Config: reread the current configurations of the device.

® Wire Break Rate Config: configure the settings for the bridge suspension cable rope wire break
rate monitored by the device. (Enable it when the device monitors the bridge cable rope wire
breaks)

® Data Manage: to delete a time period of data. Each account has a specific storage capacity, and no
more data can be stored if the capacity is full.

® Parameter Config: view and modify the configurations of the device. After submission, the new
configurations will be sent to the device in real time and it takes effect immediately.

® Rating Config: view and modify the rating functions and configurations. After submission, the
configurations will be sent to the device in real time and it takes effect immediately.

® Timing Config: set the timing sampling configurations of the device. After submission, the
configurations will be sent to the device in real time and it takes effect immediately.

® Reboot: reboot the device remotely.

® Firmware Upgrade: by clicking on this button, the device will automatically download and upgrade
to the most up-to-date firmware available online. After the upgrade is completed, the device
automatically restarts. Please wait until the device completes the whole reboot process before
performing any further operations.

® Device Alarm: set the alarm trigger criteria and alarm reporting methods.

® Wire Break Alarm: set the bridge wire break alarm reporting method and frequency. (Used when
the device monitors the bridge wire break rate).

Please refer to Chapter 4.3 of the M1-6 User’'s Manual Operation Guide for detailed introduction of
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Qingcheng Internet of Things cloud platform.

The "Auxiliary Tools" includes the Downloads function, which can package and download the
uploaded data packets of the device on the cloud platform. Users need to enable the data upload function to
the cloud and specify the uploading data types in order to receive desired data on the cloud. Configure the
data uploading setting in Device Management >> Parameter Config. >> “Enable Sending Parameters”
and “Enable Sending Waves”. Only when the data is uploaded to the cloud, you can download the data on
the Downloads page.

Before downloading, first it needs to package the device's data in a zip file. Select the device name and
data time range. Click “Search” to find if there are existing data packs. If not, click “+Zip” to create a new
data package. Once the data is packaged and completed, the data packs will be shown in the table of the
Downloads page. The table shows the device number, file name, file size, the time labels of the package,

status and the operation buttons.

o= s
/{En %ﬁ = ¢ xiliary Tools ~ Downloads ® Language [l testo1  }
-
% Dashboard Downloads Hits Monitor X Warning Monitor v
{¥ system Management Device No. Create Time -
& Aulary Tools Device No File Name File Size Time Process  Staws  Download Action
hitp://8.136.201

16:9010/raem/z

Start Time: 2023-01-05 18:00:00 iplraem1_tjsh36
@ Helpers raem1_{jsh36_01 2023011017203021453 2ip 17405664 End Time: 2023-01-05 22:48:40 100% Finished _01/20230110/2 [ Delete
Create Time: 20230110 17:20:30 0230110172030
) Server Management 21453 zip
Download
[E] Management Center hitp://8.136.201
16:9010/raem1/z
i binBie Start Time: 2023-01-05 12:00:00 iplraem1_tjsh36
raem1_{jsh36_01 2023011017195670898 zip 21686570 End Time: 2023-01-05 17:59:55 100% Finished _01/20230110/2 1 Delete
Create Time: 20230110 17:19:56 0230110171956
70898 zip
Download
http://8.136.201
16:9010/raem1/z
Start Time: 2023-01-05 06:00:00 iplraem1_tjsh36

Fig. 3-9 Cloud platform data packaging

Zip
Device No qc_raem1_test_0015

Datetime-Range 2023-02-28 15:41:22 - 2023-03-07 15:41:22

Fig. 3-10 Cloud platform data packaging Settings
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4. Data Format Conversion

The format of RAEM1-6 data needs to be converted before in-depth data analysis can be carried out on
Qingcheng U3H software or other third-party data analysis software. Currently, there is no software for direct

analysis and display of RAEM1-6 data.

The data generated by RAEM1-6 can be converted using our format conversion software "RAE1toU3H"
(you can also open the software through the "File Conversion" button in the lower left corner of RAEM1
configuration tool software). The "File View" page of the RAEM1 configuration tool allows you to download
data and convert formats at the same time, as detailed in Chapter 3.3 of the M1-6 User’s Manual

Operation Guide.

The converted files (. pra and. aed) can be opened and analyzed in U3H software. For details about how
to use 3H software, please contact our company to obtain the U3H software manual. It can also be converted

to CSV format for third-party software analysis. Conversion software supports multi-channel conversion.

1) After the conversion is complete, the corresponding U3H files (. pra and. aed), which can be
imported into our SWAE host computer for analysis:

&I ‘ Ve EIHR #m Fih

1 qc_raem1_df 0002_ae_ndt_946685362.zip E4E(zipped)3Tit 8711 KB

| gc_raem1_df 0002 ae_ndt 946685367 zip ped)3Z{... 8,624 KB

| gc raem1 df 0002 ae ndt 946585372.zbe ped) {4t 8,626 KB

| B RAET 210519113557072.aed AED 3744 29,476 KB
E RAE1_210519113557072.pra PRA 3714 503 KB

Fig. 4-1 3H data is generated after conversion

2) If you want to convert to CSV format, click "V " next to "Convert U3H" and click "Convert CSV file."
After the conversion is complete, you can view the corresponding CSV file in the corresponding
directory. The generated CSV file has the prefix RAEL. The first column of the CSV file is the time and
the second column is the waveform (the voltage value at each collection point). When the generated

CSV file exceeds about 800,000 lines, another new CSV file is automatically generated.
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b= =8
A

QINGCHENG RAEM1-6 QUICK START GUIDE (v1.1.1)
#E RAE1TOU3H - 1.0.0.18 - X HES =

Conversion parameter settings

1. RAE1 file directory: ‘ Add directory(D) ‘ | isor

Index Directory Name ‘Channel 2] |

1 C:\Users\13702\Desktop\qc_raem1_4g_90 ae ndt_1678175132\ae_ndt _ping 1

[IFike is in compressed format (Z) (Double-dick the left button to madify the channel number)

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

D:\ ‘ ‘ Save to (S)

3. Other parameters:

Sampling rate(kHz): Sampling length{Point): (maximum points: 100000)

7Language(L) Cunvert UBHH
I Convert CSV File I
Fig. 4-2 Converting RAE1ToU3H to CSV button

E=t EHEA =1 o
=2 gc_raeml_test 06 _ae ndt 16318580.. 2021/9/17 14:01 WiInRAR ZIP [F45... 995 KB
2 qc raem1 test 06 ae ndt 16318581... 2021/9/17 14:01 WIinRAR ZIP [E45... 2,057 KB
2 qc raem1 test 06 ae ndt 16318581... 2021/9/17 14:01 WIinRAR ZIP [E%5... 2,053 KB
5} qc_raeml_test 06 _ae ndt 16318582... 2021/9/17 14:01 WiInRAR ZIP F55... 2,053 KB
= gc_raeml_test 06 ae ndt 16318582.. 2021/9/17 14:01 WinRAR ZIP &&... 2,052 KB
) RAE1_210917135354494.csv 2021/10/13 17:39 XLS TiesE 49,993 KB

Fig. 4-3 CSV file generated after conversion
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= QINGCHENG RAEM1-6 QUICK START GUIDE (v1.1.1)
A2 - Cl fx 2021/09/17/ 13:53:54 494
A B & D E F

1 |Date Time B (V)

2 |202lf09fl! 0. 002921
3 | 0. 008655
4 0.014426
5 0. 018658
6 0. 020844
7 0. 020468
8 0. 018228
9 _ 0. 015076
10 _ 0.012219
11 _ 0. 009366
12 _ 0. 006787
13 _ 0. 004294
14 _ | 0.001776
15 _ | —0. 000632
16 _ | —0. 002405
17 _ —0. 003949
18 _ —0. 005338
19 _ —0. 006592
20 _ —0. 007516
21 _ —0. 008282
22 _ —0. 009012
23 _ —0. 009573
24 _ —0. 010196
25 _ —0.010443

Fig. 4-4 CSV file format
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