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Research and Development on Mine Intrinsic Safe Mode Vibration Sensor

YANG JianHian' XUE Guang-hui' ZHAO Guo-rui' WU, Siyao® WU Miao'

(1. School of Electromechanical and Information Engineering China University of Mining and Technology( Beijing) Beijing 100083 China;
2. School of Astronautics Harbin Institute of Technology (Harbin = 150001 China)
Abstract: According to the difficulty problem to get the vibration acceleration singles in present underground mine the research and devel—-
opment method of the mine intrinsic safe mode vibration sensor was studied. The wibration acceleration sensor with the built — in integrated
circuit amplifier IC was applied. With the mine fire resistance electric cable connected with the signal control module a 21 V intrinsic safe
electric power was applied to supply the power to the signal control module. The intrinsic safe power supply control module for the design
of the signal control board was applied to supply the power for'the vibration acceleration sensor and could have the control function of the
vibration single. The intrinsic safe parameters measured by the instrument were the intrinsic voltage of DC21 V the intrinsic current of 65
mA the intrinsic capacitance and the intrinsic inductance is' zero individually. The collection and measurement were conducted on the
standard vibration signals( frequency 159. 2 Hz) . The tesults showed that the research and development program of the mine intrinsic safe
mode vibration sensor was feasible.

Key words: underground mine; intrinsic safe mode equipment; vibration measurement; vibration sensor; circuit maintenance

0

: . GB
o N . 3836—2000 N
12012 -07 -07;
: (863 ) (2008 AA062201)
DA (1988—) o Tel: 13426073846; E — mail: yangjiannedved@ 163. com
J. 2013 41(2) 171 74

71



2013 2 41
N N N N /°C -40 ~120
2.2
2) . MHYVRP -30 ~
. MT 209— 60 C
1990 ¢ . .
) MT 210—1990 ¢ . . (
» i )
3) MT 209—1990 { . .
» ‘o,
GB 4208—2008 2
. 2
GB/T 2423.1—2008 ~ GB/T o
2423. 4—2008 . f\\(f%f%
\\C@ %ﬁmm%
NT—
1
2.3
1) .
2
18 ~30 V
2 ~20 mA
2 .
_ mfLEE
~ ~ 24V In Adj
. CT LM317
l Out
| R
2.1
HK9141 2
LM317
IC . LM317
1.25 ~37.00 V 1.5 A
3.5 mA 0.1%
3 . .
’ ° 1.25
V. DC21/24
2 HK9l4 \% LM317 2 C,=0.1 puF
1% <1
/(mV * ms?) 5
IKHz 1-10 o 0.1 pko
1% <3 0.1 pF 5 pH
v 8 ~12 7 MHz 10 MHz
/mA 2~20 4
IV 18 ~30

72



2013 2

(3.5 mA) 2
R, 357 Q
. R, =330 Q
.25 V
3.79 mA o
2) .
3 o
4|C E -12v —
.|):':/ E o
1
Hzv +12V L
C(10 wF)  OPO7C

21V
KDWO. 1/660
21
0.4 A .
OP07C
DC - DC
40 pF 21V

GB 3836—2000

MAX1681
x5V o
5 o
M FSEL < IN 1 5V
h CAF+ SHDN—
-[ — CND LV T
CAP- OUT T -5V
=l
5
4) o
4
2.4
ABS
2
6 6 o
4 2
7 o
6 7
3
o 4294 Calibra—
tion Exciter : (159.15 =
0.02%) Hz (10 +3%) m/s? (10 =
3%) mm/s.

73



2013 2 41
4 1114640 G
4
158.3.158.7.158.7 158.7 Hz
300.300.303.300 mV, o
4294 159.2 Hz
158.7 Hz . M .
0.3% . 1997.
M. 2010.
5 mV/ms’ 1+ 3( ) 1~ . B
10 kHz 0 ~50( ) m/s 2011 32(3): 173 - 175.
-5~+45V 18 ~30 V. :
. 2008(6) : 888 —892.
4 .
. 2008 36(5) : 98 - 100.
. 7.
2004 32(5):16 - 19.
. v K .
1988.
( 27 ) o
7
.63 10
] 1996 2( 1) :16 -22.
80 m 30.MPa
° I 2002 21
(S1) 12484 —2487.
I 2004
° 24(7) : 2413 -2416.
] 2004 24(7): 1127 -
4 1131.
1) .
191 ] 2003 20(2)“:64 —”68.
2)7,31 J. 2006 35(4) :473 -477.
. 2007 29(6) : 932 —937.
. 7,31 : M
2010.
. M .
° 80 m 2003.
30 MPH. o . M .
3) 2006.





