L2 FIW 5 E #% #H ¥ #® Vol. 12, No. 3
1998 4£ 9 A CHINESE JOURNAL OF HIGH PRESSURE PHYSICS Sept. ,1998

—MEERNERNER X

T oA ERR BRI E A
Cof 0 5 o B 9T F o B S B R MBS R L ARS23(R A 610003)

BE NFTHERECERMEHAENTUREAN—FMFE A BN W& aiEER M
BETFER, SUEEEMKrEFE/AENUEFERE ANTEAEMERE MEAT RS
E A3 6 s AR /N (A20mA), FTI P A M IRAE RS X BB A C A MR E AR TR BER
L R ESRE—MEREENW & .

X8R EWENT EHWE BEREER KBERE

FEZESES 0348.2

1 5

BRIZE W SRR EF RO G5 EHHE 2 Z 8 R W E 3 KR B w43 iR w
. —FRESHEEN0Q EZRWNGILE N, 5ZEE TR I8 & R4t f8F 0
B gD S — AR AR K0, 05~0.5Q MR TN S & E AT, B A TRk riE i
B — AT — R E S AT R R R, TS — FUE 3t AT 3 £ 20GPa ML E B R E
A

i

Xt FARBEGTE S, T 4R 5 15 R b DA K I B AR A B O, 4B IR 48 TR 0 T A A AL 2R
REK, — B A5~10A, HEFHKS0AT Juit, —HFHE VR B EMY BN & EE, 45
BOEMER S EE Vo, XB 4 XL HFEMT N BERAZESNE); A —FTHE TR
ZEATHERER, UETABAFZBUTEEL  HEERRLEN TN, B ES T EHE
518 BT 5 52 0 [ A 7= A Bk b G 3, 2 BB W D 50A, JA Bl A B O = R, U B R R X3 R 0 B T
BRI EAILE BT RE Z, SRk K s W TE E A3 B e, B R ORI A R D
WA TR Z AT WM, 4R R A e, B8 F L E N E R 2, B R
FEE 1t B AR B B R AE B B B, BB E TR A S £ AT RAF R R R
AR R E RS RBERSER UETHENGSEREBRN TR, RS A E
AR E BT R S 2 R e B T X R . S5k, ZEBF 5T vy FR 48 T A4 R A9 A2
(e &4 RO bR 2 B At mt, i TRMA RN EH TN, FEFLENESR
HE L7347

ARETREA, BELE TR (EESER BB TE, LH0F - TEHMERE
SOUEEREZRAEN TR —ERN B HERE.W— B L ESRES L, &R
e G A A U S M B U, T I ) AR T R Bk v R IR i 1R S B T SRR DDA

FH-B,19685% 28 £, BT, K%,
1998-03-274% & [ F7 ,1998-05-18UL B & L .



%3M E A% —MHAENERMETE 237

X

N R R SR 1A R, AT IR B — A OR A E S AE TR A e A0 R B 9 & Oy 2 (AR T #R DC
B L WEANUERR LR T RN AL, MAN BB A, ARRIRBER, N
A A B B R .

2 DCHEER-ERMERZE

B1ADCHNIARER, KFENLREFAMEREEHERGEEERATHEL),
R, HRMES TR EE,R ALE/RABHE, EAFSN A SLABEBRERICER. NA
1A E S, KM EEEEFRRE, AT 3S~4 M TN —REL(ERAENTHRETHEER,
NFEEERENFES) . HEREHEILE 2 iR,

P =T o+

Coaxial cable

|

|

o]
=

&
= —

Re i

o —

II}—'I
I

1 DC #8453 B2 HyapgE
Fig.1 Schematic of DC method circuit Fig. 2 Equivalent circuit
WL ER—TEENSES, S HETR/REEAT EREELML AV 5E AT

REEZEL AR Z [E KK F
R

_ g .
AV R AR
| - . e
W Ve, TR+ R, T OR, R, (2)
AR, R+R, AV

o 3

= R, — AV
© R— (3R,
e AT W B Z A, B X B AR AR B 7 it AT v AR 8 AR AR A R B B — AT A T R
E-ZN ‘
AR
R

Ak N EBL R 8. Al Rosenberg™ i 77 ¥ # 4T — R 51 F T vh i S50, fly b of 538 B AR o A1 )
MATRASHETEEMGEES Ap, ARER/IEE AV, HFRAG (OKXMTHEEHERL L.

DC ¥ S 4R ] 8, (B 76 B 44 7 A B o 3 3 DA T JLAN R A

MW HETFHREFTHESHENEREET Z,(— KK 50Q), BE C K B2
RC>t,v HTFMES Pk rh et @], — kA 5~10pus £6 . HIEAR KB ERHWNEMEI LH
BRWER . FENEIHEEAERARET L, BELTRERS.

(2) A R E#HEER REHFE M AR, WHAT”E BNC Z#48, mEam AR ASE
AMQ),BEHTANRHAC), ZH, BERNERBERAEHEARES, B TR EHFE

= k(Ap) 4)



238 B E ® #®E ¥ # £12%

AC #8477 I B9 55 A B I % B ok, — oL 3T
+ B, X T RS A T BE N B (5 Bk
PR SHRKE, ANES RS AARESEER
R {6 FE S BK vh I RS S B R . 0.20

(3) MERKEE E, EENHHR AT
B, AT BB — 5, LA 3% K IR N A S i
B, SRR 15 b L FE h R PR B RN I Lk 54 0-10
B &, — BB R;=Ro> % ARK(R+R B, A
ARQTEL, KRN EBREENRAEE. B3 E
RHEERGEE E — @0, BN BEE R, 00l o
SREBIERNENES AVHER. Re/ (@)

W EAFED R E SN e,y 0 VTR SRRARL
5 1 FE 7 0 51 2% £ B % o L 2 5 o pig.ﬁsgii(iftfifﬁi N
BB, HER AR () (DBTBE.

(5) ANAR QT E M, 545001 9 I8 B8 ENHMEAR AV/Vo=AR/R, # t , £
BV, 8T ,DC & R EEMATKLE, Y R~R,, ARK(R+R) B, AR (2) WK U H
AV/V=(AR/R) /2, XM AR B ENHFMRPUFEREREN 42—,

3 MPERERRIWIR

R DC ¥, RIATMB T & EHFANKE  ®[,°728m/s,p—2.53CPa
B (PMMA) g s £ J p. LRETE $57mm Targek,FMMA
GBS RN, ERRTEREERALE
m RS R Bk P E A AT T, ALY1248
ARAE €, L 728m/s B B 48 & PMMA 8,3
e RMA 4 fin. E£%— 2 PMMA-PMMA #
R E R B T R E A1 G1.G2. G1
WL 500 EAit, RADCEIERELFH L, B —82
FHREERIV,EHTI/EERAN 25mA;G2
K & TR E A3 B 0. 40, ke o
I FL Ut 7% — 2 PMMA-PMMA R I X e
MET G3,G3 fil G2 RAME Hif. G1.G2.G3
37 % b 3R AR MR S b BT R B A
(Kapton) % K %5, F % b — R4 % B, 4 #
% B BF % 50um, SCIFEM,DC B IAE M IE 515 RV 1 2 08 1 (0 45 AR A, BB
DC s E H £ EB T8, 2 R BT 500 AR EEHE.

W 4 BT B B WY R K R — B BE R — S LR G E S
W TR BT, hib B AT T G2 JEH WL v BB B R BB — A
B EEE W BMIET;G3 B KBTI A —“fbk b, Z. Rosenberg!™ ik 2 3 4~ £ bk wh " 2
PMMA # [ 3082 % JE 7+ 57 51 42 19 F 4t B % PMMA %8 JE 1 % 2. 0GPa 78 45 7= 4 W i i

AV/(V)

V/(mV)

F 4 HDC %88 E D B
Fig. 4 Pressure waveforms measured

in DC method



% 33 F % —MHRENERUEN® 239

% BU, 47 #B 9 2 Kapton 7E 2. 0GPa A9 FE /1 st i B vp ki Ak (K A, 3F H PMMA
1 Kapton B wh i #% 4k & KI5 X B 2 & A1 W9 5T 41 i 4% 89 83 4R (2. OGPa) , 3 AT B (5 T Y 99 7
1t # F Kapton K, BRI ER T G1.G2 HEAXMAR  HAXM LT R#FTT —
K, ERRARERES R LR PH#E—F PR,

4 & it

MEM LR XA DCEMNBENREREHRA, B THALBRIATEME, KAHE
BT AT S A A A0 RS 3R, B O BT AR AR /D, R TR IR 7 L BT BRI A R A T3
WANTRAEESR ., Mo, DC 2R AMKER R B E AT o) fa, R T £ 455k e ik
FEIEEREMHRMEFRAXT BEERSURERAMEE R 2SR RET
K% MH-6 & 9A ko 48 3 IR A9 TAE B B & ik 450V), 3 B K& BR A 5 5 Rl 45T AL .
B2, DCEMEEEENMEEAHBMMRE R —F#E. TR ERAENESWAT
%

EEEAXHESRB.ZRT ALCELSRASHTTERENTE HBARBEAENRAZFE, ELE
IR

2 % 3¢ K

Oved Y,Luttwak G,Rosenberg Z. J Comps mater,1978,12:84

PR, ROt . WRAE. IRES W, 1988,8(3):249

BB, Dk, kAL RIS whidv,1988,8(3):243

EM I W EYE ) ,1996,10(2):157

Vantine H C,Chan J,et al. Rev Sci Instrum,1980,51(1):116

FiEdt, Dk B rES M, 1987,7(1) 41

SEN. KETRO D FHFERMEHIER. B ABER,1995

Rosenberg Z, Yaziv D,Partom Y. J Appl Phys,1980,51(7):3702

Rosenberg Z,Ginzburg A. On the Source for Failure of Commercial Manganin Gauges at High Shcok

Pressures. In: Schmidt S C,Tao W C,ed. Shock Waves in Condensed Matter-1995. New York: American

Institute of Physics,1996.1049~1052

10 Shcffield S A,Bloomquist D D. Low Pressure Hugoniot in Polymeric Materials. In:Nellis W J,Seaman L,
Graham R A,ed. Shock Waves in Condensed Matter-1981. New York: American Institute of Physics,
1982. 57~61

W 00 N s W N



240 B E % # ¥ # £12%

A SIMPLE METHOD FOR MANGANIN
PIEZORESISTANCE MEASUREMENT

Wang Xiang, Wang Yuanjun, Fu Qiuwei, Wang Wei
(Laboratory for Shock Wave and Detonation Physics Research,
Institute of Fluid Physics,CAEP, P. O. Box 523,Chengdu 610003)

ABSTRACT A method for manganin piezoresistance measurement that uses a d. c. power
supply is described. This technique is very simple and easy to match. Compared with the con-
ventional technique which uses pulse power supply,it not only omits the trigger system,but
also can reduce the electromagnetic disturbance which is caused by the magnetic field derived
from the current traversing in the gauge,because the current flowing over the gauge is very
weak (about 20mA). Furthermore,the technique is also a low cost method for dynamic pres-
sure measurement.

KEY WORDS manganin stress gauge, stress measurement, d. c. power supply, pulse pow-

er supply.



