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Design of mine-used intrinsically safe line array X-ray receiving box

FANG Chongquan'?
(1.CCTEG Chongqging Research Institute, Chongqing 400039, China; 2. State Key Laboratory of the
Gas Disaster Detecting, Preventing and Emergency Controlling, Chongqing 400037, China)

Abstract: The mine-used explosion-proof line array X-ray receiving box is not suitable for
nondestructive testing of high-speed conveyor belts. And there are difficulties in processing the explosion-
proof enclosure and heavy weight for nondestructive detection of wide-surface conveyor belts. In this
context, a mine-used intrinsically safe line array X-ray receiver box based on FPGA is designed. The X-ray
receiving box consists of signal detection board and signal processing board. The signal processing board
supports 4 buses. Each bus cascades up to 6 signal detection boards. Each signal detection board is
equipped with 4 X-ray detectors. The image spacing of the X-ray detector is 1.6 mm and the detector has
16 detection channels. Hence, the X-ray receiving box has a detection width of 2.4 m. The signal detection
board is used to collect the X-ray signal attenuated by the conveyor belt and convert it into line array X-ray
image data. The signal processing board realizes the simultaneous high-speed acquisition and processing of
the image data of the signal detection board, and also collects the real-time running speed of the conveyor
belt and transmits the data through the Gigabit Ethernet interface. The test results show that the X-ray
receiving box has the characteristics of light weight and easy installation, and meets the requirement of X-
ray nondestructive inspection of coal mine steel cord conveyor belt with high belt speed and wide belt
surface.
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Fig.1 Composition of mine-used intrinsically
safe line array X-ray receiving box
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Fig. 2 Hardware block diagram of signal detection board
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Fig.3 DC/DC power conversion module circuit
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Fig.4 Hardware block diagram of signal processing board

T A PR A T A T A BRARORE A 1Y
12 V/2.6 A RZHIFEREEZS N 2 3% 6.5 V HIE
HAE S AR ANE S A BEA fE . 2 B UR Y BT
Tt AR L L DRE R R R O A 3R T IR A
1E W MR S T ¥ ARt 150 'C, — B PR B
LR 1 BN 2 LA S I AR A e, BRI
L2 A —ImVRA MR 3 Mk 4 Lifs
SHRMAR AL IR 5 5 AL B AL BRI 1.6 A,

£ % %% 44 9% SDRAM, EEPROM, Flash:
SDRAM # ] 1S42S16160G s A, VE R T8 ¥ 18 17 N
17 ;EEPROM 3 ] 24LC32A 3t B, JH F e & 2 8
174 ; Flash ¥ ] EPCS64SI16N % B, H T FPGA
T A6, AL B FPGA [ ) )\ Flash fom sk )7

%ty TR PR AR VLN R 5 Fim . AR HE
R 000 R g ) Tk A - e i IR K
22 f1 TVS &St ik A9, 48 J5 i RC A %
UE U, P AT LM339 LA A% LK v Y Y IS
(4 ik b A5 - 28 e SO R B B9 5 B FPGA RAR

Vee s
Vees Veos 33V
3ka
10 k@ L0 kO 10k 0.1 uF/25V 10ka Q —NC vee 3 ke
VE+ VBI— BM_A
7 A VE- Vo =
2 SpmASY AiM330Mx —NC 6D
m. —
. AR AV o 6N136S
3 ABZRKMESHA ; R
SMCI12A “T7100 pF/50 V100 pF/50 V
v v
5 Bk R AR R K

Fig. 5

Conveyor belt speed acquisition interface circuit
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