30
2010

5

Vol. 30, No.3
EXPLOSION AND SHOCK WAVES May, 2010

: 1001- 1455(2010) 030333 04

Model

1221

REME R ERF BAS

(1 . 210007;
2. , 214007;
3. s 211722)
M odel 1221, Sh 2 2.3 em
LPC 2132 s RS 232  PC
: ((- 50~ 50)g) (0~ 2 kHz)
; ;ARM ;
: 0389, TM938 : 130 35 A
1
2 2 |I-2| 2
Model 1221 MEM S(micro-electr o mechanical system) (331
2
2.1
, 1
2 ;
, Model 1221-050 , (- 50~ 50) g
) 0~ 2 kHz
LPC 2132 , SPI /O UART
ARM7TDMI-S LC/OS-1 e
* : 2009 03 21; : 2009 1221
(60671007)

(1983— ),

2



334 30

LPC 2132 Accelerator
= U
SD SD Adjusting
signal
4 GB
( ) ’ A/DlL e
’ | Trigger| . 52:32 :
Executive Micro- Vél:: !
, , PCB circuit :> processor : Computer |
: S E..A._A.............-.........:
2 23 mm Readﬂ U tore Analyze data later
, Model 1221 LPC 2132 Memory
(SD card)
, SD 1
Fig. 1 Acceleration measurement system’ s hardw are
2.2
, 2 2
SD , ;
, , SD pPC
’ ’ (a) Storing data (b) Sampling signal
, SD
P P ) Initialization
> | Bl1[ |=AD | B2[ |=AD | B3[ |=AD
SD ’ v v v
Bl B2 B3
’ overflow overflow || overflow
X Yes
:
SD s No
8 kHz ,
Visual Basic 2
Fig.2 Flow chart of sampling signal
3
3.1

3.1 HERE 0 AERY
- ; r Measuring
Wireless -accelcratlon

3 trigger system
: ammy P T
Tachometer Electric
, machinery Frequency
converter
’ l’___/

3

Fig.3 Sketch of testing static acceleration



3 : Model 1221 335
. , 1
Table 1 Results of testing static acceleration
T!" g UV g UIv
r , - 2.08 1.202 2.06 1.305
4= Gr= (2UT)r (1) - 6.69 1.088 || 6.77  1.420
3.1.2 #'_j:},i. k% - 11.53 0.978 10.30 1.510
| - 15.63 0.870 14.81 1.618
’ 4 - 20.20 0.758 20. 65 1.760
> U - 23.80 0.667 24.31 1.855
. . (- 42~ 42)g - 27.31 0.582 |[27.83  1.936
) - 32.36 0.464 30.76 1.984
, - 34.10 0.411 35.28 2.116
- 38.96 0.306 41.57 2.263
’ ’ - 41.61 0.242 || 42.65  2.283
U= 0.025 6a+ 1.248 (2)
3.2
321 ERR¥E
8]
, : (40~ 50) g, 3~ 5 ms
DASP
YD 127 TY PE-5853
2 2 2
3.2.2 REBLERL 5T
) 4 ) 4
a s al= 45. Tg, ti=3.0ms; 4(b
g
R ax=45. 2g, te= 3.1 ms
( ) 5 3 ms
S0r (a) Dalta measured by additional system 50 (b) Data measured in this paper
40r 40¢ \
00 M 30¢ ‘\’4
N 207 "' $ 20 j m
4 1/
ATTTVTTIIeY! ) | i
0 VL M M Mf” M J M ’ \]) ol f
-10f ] UL 'J “ J M M \ M " i J T j [! JUM ]Lt | MJ\J WLJ\WWWW/*‘}"/‘»“H’]V\' I \"
—10f
25510 15 20 25 30 3 4 510 15 20 25 30 35 40
t/ms t/ms

4

Fig.4 Curves of measured blasting acceleration
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Design and realization of an acceleration measurement system
by using Model 1221

ZHU Yrtchao"?, GAO Cheng', LI Yarrxin', CHEN Yong guang’
(1. Engineering Institute of Engineering Corps, PLA University of Science and Technology,
Nanjing 210007, Jiangsu, China;
2. T he First Engineers Scientif ic Research Institute, the General Armaments Department,
Wuxt 214007, Jiangsu, China;
3. Jiangsu Yongfeng Mechanic Litd, X wyi 211722, Jiangsu, China)

Abstract: A smallsize acceleration measurement system based on ARM system was designed by using

acceleration chip Model 1221 and expanding the external memory. Combined with the communication

port, the application software was developed to display, store and deal with the data measured. By

measuring the centripetal acceleration of the rotating body at the uniform velocity, this system was

calibrated. The blast acceleration produced by shaking table was surveyed, and then the data were

compared. The results show that the size of this system is smaller, the intelligent extent is higher,

the dynamic range is greater and the memory capacity is larger.
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