4% B AMERZS5BEFEREFER Vol.14,No. 1

201642 A Journal of Terahertz Science and Electronic Information Technology Feb.,2016

XE4HS: 2095-4980(2016)01-0108-04

— MRSk PRBRNEEHENFTE
WX, WEFx, B4 %, 7 B
(PE TR SRR, I 4 621999)

o OE: kil E, AAREERFTIREMERELAR, WNERENREEZR
Hx1%, AR ZRARBERN R ERNE, ZNEXEFERRME. AXE RN E R &N E
b, PMHRBFTRATEFERZNETERE; ARADARZLE, BRET —HRE Hor & 7w
BERBENTE, FERERARE; AFWERTHABRASERENTERERR T &, Ak
FHERERTEHRATTHAEE MK, CRERKN, AT ETHRERE, A ERFER
& W E

KB Pkt WE; T EE

i E 43S TN806 X ERFRINED : A doi:10.11805/TKYDA201601.0108

An improvement method on pulse current measurement accuracy

CHEN Shuguang, DENG Guorong, TAN Jinyu, HE Peng
(Metrology and Testing Center, China Academy of Engineering Physic, Mianyang Sichuan 621999, China)

Abstract: The pulse current measuring equipment consists of digital oscilloscope and current probe,
with the error limit of 1%. This error limit shows some defects when the measurement of the pulse current
requires higher accuracy. The major sources of error is found out based on the aforementioned equipment
in this paper, and an advanced method is put forward, which can decrease the component of error. In this
advanced method, the pulse current is replaced by direct current(short for RDC). In addition, the working
principle and method of RDC are illustrated in detail. Through the comparative analysis on the uncertainty
with the former method, the proposed method has better operability and higher accuracy.

Key words: pulse current; measurement; uncertainty

A IR O RE 7 A R L SR T R A R U A A, R O Bk b O s, AR R AT R S RO b T
PEBR RIS - AT, SEBEXF BV A R0 A 297 002, AT A% Ik o el 3 i o 5 ol T 0 DR 8 ) ok ol L DR B R B vy
HCR 22 BT 35 21960 ;[ P 32 T R HUR X Sk el DR ARG L 38 SR PR O % T A R P A Sk 2 T
Yo EATR, R R I R £(1%~3%), MR MESC R FE N BEI R R R Bk, TR
ok st R R A T R IR o A B I B A A AR b, AR SCER T — e B0 K e R O B Tk, R DU R
A i e G 0 DR v R K o L ) AR R, A TR A R S A A R

1 ERNERZE

Xk LB A I SR TR s B A R L B A

SR R I A, AR LA 1, W AR current probe
PR Yk e 3 O R SR A, R I Sk RN detonator tester digital oscilloscope
S AEAL T A ML TR P Eh R % D 5 R P PR puise crrent outp E
a, DN AR AT 2 R Fig.1 Block diagram of normal method
&1 T s A 1R

AU ke B AT DL, R ZEORIE R R
Sk £ A B AN VR R RS s U A D O A,
et 2 B U0 O AR RN R, S BRI AR BRI AR A 1 K o e A T
s B#A: 2014-10-20; f&EIHHA: 2014-12-09




%1 FEEAE:. —MRESRMYERMNEEREN T E 109

2 ERnERBRZEZRE

i 9 Tk o o R U, P D e DR S AL B 0 N Ko o D o 08 00
A 15 2% 2 5 U T AL RSk B S S (1%) S 0 B8 B R T B (2106), WX 2 MR B iR 2k
R, e A 5 P 0RO R o R, T S e
2 RARFKUE, WL 4 B LA 2,

W7 2 HEL 7 B8 A A 8 T —

He, SR, B 7 WA 00 A o sl A PR I PR Sk AR A

e st T - T
RN+ s v P A S PR AL B A T R s A
715 B R R I ) b 9 O PR O U TR K el R 9 Y

VIR, R B LR T A I 9 20 B0 . R B BN X 2 digital oaclloscope
Iﬁ ﬂé ?EI: E"J iﬂ%% FE ’ ﬂ [/y\ %E(E I%J ‘ZB\IIJ %ﬂ%ﬁﬁ E o E‘:M:jj‘zfi% : FIgZ Block diagram of improved method
T R0 L O A o A U R R BT T Tk v v B Y Vel 2 B3t ik i BEAE )

BRI, JRIIE LA LA, Y 2 FLEAR, HiRE
B R AR S AR v R T, RCAE, H (A Bk eh R R B AE, MmRA ISR B —m, N TR
BRI BT, T R BT R U A 0 LU i D R Lol i P TR A R O RN A ) A SRR e, Gk F 3
A 5 P A SR R i H

A UL AT UL, O R AR A R A B A b, ORI BT S R R A R Sk e e A T ) R
FH bk oo e g 00 2 B0 - AR dERR VR (U5 : 3010) . EF R UK AR (LS . DPO7254) FlH i 44k (B4 . TCP202).

3 MEZRTHEEITE
3.1 Bk piEENEHFER

l=1,-1
A R RK bR 1 R R A TR, 1 R kR R R A, AL AL I, AR,

BB BRI AR I U, =02 (1,) 43, (1) o A Be07 v R E 0 M VR A 20 B0 XE 1A R ok o e DR A W
ik S A R K 1

2

F 1 E M EE
Tablel Repetitive experiment data
traditional experiment data improved experiment data
top value/V base value/mA amplitude value/A top value/A base value/mA amplitude value/A
1.008 -8 1.016 1.004 -3.016 1.007
1.004 12 1.016 1.004 3.016 1.007
1.008 8 1.016 1.005 3.016 1.008
1.004 12 1.016 1.005 3.016 1.008
1.004 12 1.016 1.005 3.016 1.008
1.004 12 1.016 1.004 3.016 1.007
1.004 12 1.016 1.004 3.016 1.007
1.004 12 1.016 1.004 3.016 1.007
1.008 8 1.016 1.004 3.016 1.007
1.008 8 1.016 1.004 3.016 1.007
1.004 12 1.016 1.004 3.016 1.007
1.008 12 1.020 1.004 3.016 1.007
average value 1 016 mA average value 1 007.3 mA
repetition S;:top value 2.1 mA; base value 2 mA repetition S,:top value 0.5 mA; base value 0 mA
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8.6(MA), I B AT EHE U, = kuc(l): 2x8.6 ~18 (MA), 1k Jy A X B Hy 1.8%, I 5 2% 5 Hy (1 016+18) mA, k=2,
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