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Fig. 1 Detonation temperature measuring system

2.1 %P CCD RS izl

CCD 2R I R 48 i FH I B AL A . e R 200
FERIRI G R G, T4 CCD Refese St T0E, &4
AT A A CCD IE# TAE BT 2R i 3R st 1 P55
iR B CCD m P RE M R 4% & TAERI RS e v, Rk
A Pl BT BT (F B R G . R LR IL_P3
RIZE[E CCD, WiXiiN 73 kHz, fe REEH 1 %5 40 MHz,
REPERF 43 Voo (p] » eom®) 7, G4 4 FLiE VHDL,
FIA Quartus [1 HH4E %5 ELAS 1551 CCD 3K )i )34 B 4
2 fit7s .
2.2 1R RERHIET

R T FAEFE R AE AR 5, T8 CCD % i B4
G TR, FH BT 55 . TEFETA/D g e
RIS, R0 S 1 SR A 8 A o O TR B sk BUh AR B o

BN T HAFE R MG R 18 A IR BB ARG
SR S R T B, TR TEBR B AL . RS
] AD9840A 12 CCD Hirsin(s & AL Fr s 20t i AL 45 i
NEHAL, FHICRCRAE . B4 AT A8 3 35 ORI F S 62
F+ A0 A/D % 28, I B0 4 % 40 MHz, AD9S40A 7
SLOAD, SCK Fil SDATA =kl T 58 1l PN 35 25 77 % 11 B
B O TAEE CCD =R . BeEseiE . % CCD
HJE 3. ADISA0A JFUR RAE(F 5 B EU e .

80.0 ns 160.0 ns 240.0 ns 320.0 ns 400,

g@

inst It

Fig. 2 The timing simulation diagram of CCD
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Fig. 3 Control structure diagram of DDR
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Fig. 4 The spectral image of calibration
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Fig. 5 Calibration spectral intensity and pixel correlation

VIS Wiy

FEMR s A 985 P B AT A B2 SR AEDLE S AL AL Y
HRLLE R . DU I8 B0 R T A B B AT AR R T
IR A A, CCD R RDOEIE R B S Kk 2. 78
KA R R PRAFPIE BRI AL EAE . CCD AW H
PREEATHREE ST H , ELRIMASE A . 9 R AR R K )
A s YNGhAE SR AR WU CRFTRD 73 A AT LA 21— i — ZE A
X EEIE 6 g Bt B AR i A TR SO I 1R . MR
Z I RIASE . A Matlab XSPEGE ST L6 15 3801& 7 7

References

BE AR RRER , RN R MU A, D\ Gh 3R 78 L iUR 22 1)
Z B AR BRI, T LAAR B A S W H 1 T T Y S
B IR

Fig. 6 The spectral image of halide tungsten lamp light
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Fig. 7 Halide tungsten light temperature curve
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Real-Time Measurement of Detonation Transient Temperature
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Abstract Based on the spectral characteristic of the detonation temperature, the present paper presents a measurement system of
transient multi-wavelength pyrometry with the theory of multi-wavelength thermometry. The FPGA was applied as the hardware
developing platform and the high-speed linear CCD was utilized. Each module was controlled by FPGA to achieve the process of
real-time data acquisition, storage and transmission. Using the multiple regression analysis method, the dynamic spectral wave-
forms were calculated. The two laser spectral lines, 630 and 532 nm, were used to calibrate the corresponding pixel sequence
numbers and the No. 175 and No. 270 were confirmed. In this paper, the halide tungsten light was measured. The results show
that the system can sample continuous spectrum signal at several different times; the CCD can stably work with 40 MHz clock

and the frame scanning frequency can achieve 73 kHz.

Keywords Mechanics of explosion; Detonation temperature; FPGA; High-speed linear CCD; Multi-wavelength temperature

measurement
(Received Nov. 15, 2010; accepted Mar. 25, 2011)

% Corresponding author





