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Abstract This paper discusses the dynamic calibration technique for a new kind of thin-film manganin piezore-

sistance gauge by means of planar impact. The calibration experiments were carried out on a $130 mm gas-gun,

with PMMA, Cu, and W as the materials of flyers and targets. The compact pressure was obtained in the range

from 0.66 GPa to 25.4 GPa by the planar impact in different velocities. The experimental data are correlated

by two kinds of methods, that is, geometry relation calibration and D-u relation calibration. The dynamic

calibration and relation curves are obtained.
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u=uv/2 (1)
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4 B S [R) BT R, e ) B 9 AR SRR I
)22 A, BIAT UGN 7 % ) 3 B2

D =L/At 2)
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P = poDu 3)
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T LA AR TR ) L R R N T B0 R 7 R AT
DU 5 J 25 1) s 28 R R B AT

K FAS TR B R R X AR 48, AT DAE B0 A 7= AR
FES, 46 @Bk, #inr LS Blis &
LRHEEREEE. LRk T AL
(PMMA) . 48 (LY12-Al) . & (Cu) 45 (W) 4
R B AL R, 3 X0 % BRI 48 6 e g 64T T BiAh,
mE 1 PR, BER 1 PROMRFEBERZ S
B, LW RIS, WA DAAE R R SE B
0~30 GPa ft) & 738, 3l 2 X004 4 s BEL o1 B B &S b
E T B

R 1 TEMRIERAESSENE D BIRELEHE

v/(ms1) P/GPa
PMMA  LY12-Al Cu W
100 0.1480 0.7720 1.7792 3.9324
200 0.3054 1.5618 3.6253 7.9840
300 0.4720 2.3695 5.538 2 12.154 7
400 0.6480 3.1951 7.5180 16.444 6
500 0.8333 4.0385 9.564 6 20.853 7
600 1.0279 4.8998 11.6780  25.3819
700 1.2318 5.7789 13.8383  30.0293
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TR B0 R R L YR 3 0T Al 4 BEL - e i S AT U
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HEHLE OA, Jkwir i IRJ < BE A 40ps, 552 8 1 Bk v B[]
AT DR IE R4 — WOBe PR 4 4 T BEL 3 (07101, &t 3R
FABHBE 509 B SYV-50-3 HL48, i & Bk 500, J5 %
I 50Q, IBEIFT R K ICEE, WHERFESIRE, M
RPN ESEEA 1V DR (T
FEfmE). 7~ A AP EoA 1TMQ. W& ALEA
Tek714L 75 P 4%, SRAEF 500 MHz. 80 & 5% F 8
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MBI Z A 19.5%, RAEWEMIRER. AT
PSR R, SRR T R AR R R T
B, ATRAXE LA mV B fE 5 34T LG H50RS i 1 ) &
MBS AR A, SR A R BEL T AR S I R 2R
FEHEATRAE, DIBA /s BAs R B &, 7R
i B R RS, B E RN EE RS,
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3.1 MAOKEREMEE

(1) JUf B IE

WEFEA A N AT A, 78 R SR A — MK
FABERY, TEEXTN TR D #ATEIE. ARIE LA
RKAMMUHESFHBIEA KXW T

At

siHO:?D, k=cosf, D =kD (4)

Hep, S AR—#E M ERSFREE, At M

TP E X AR RA A, 0 N S HE
W s, D' ABIEIE BN B BGE. T AER—F
T A PR RS, T DUE S R — P A B 5 5
Fy 1) e S DT S TR G ARE F1 O, R S5 SR AEAT B IE.

(2) D-u RRBIE

B0 R ARk D-u R F A — I (8, Br AR
AT LA SO 00 9 9 15 B 8 B A v R T w,
EHEN T VEE D. X BB R EM B D-u
KEF, —MFMNLRBE D-u KAKE — & 14X
P, BT SRR 2070, BrEl, ASCRA KRR
SEI BB R E A R ARHE) D-u SRR, AFEAE
LW EN B D-u 5% FRFISCHR A BN LU B30 3% 3
. fERRER TR, X SRR XF N Y Dk
fTBIE, BB T B KR

#* 3 FEMEE D-u XA

o/ SR Sk [11] g
R omesy  DuXF/ D-u %% /
& (kms—1) (km-s—1)

PMMA 1.18 D =2714199 D =243+ 1.58u

Cu 8.37 D =3.94+4233u D =391+ 1.49%u
w 17.45 D =4.32+0.89u D =4.03 4 1.24u
3.2 XWHR

e R F, MR E BB R B AT T 2 Ik
B, ST AR R T B2 o ot e R B 5% 4
B BABPIFRWMAE 3 P, 2504 Cu Cr s

*4 BHYTRHER
No. po/(grem™3) u/(m-s™') AR/R D/(ms~') P/GPa

1 1.18 175.0  0.0100 3055 0.631
2 1.18 183.0  0.0135 3071 0.663
3 1.18 203.0 0.0144 3113 0.746
4 1.18 220.0 0.0158 3143 0.816
5 2.79 233.8  0.0886 5500 3.763
6 8.37 170.8  0.1496 4338 6.200
7 8.37 194.3  0.1630 4393 7.146
8 8.37 196.7  0.1824 4399 7.240
9 8.37 221.0 0.1956 4455 8.241
10 8.37 229.6  0.1967 4475 8.601
11 8.37 2754  0.2107 4582 10.560
12 8.37 289.0 0.2581 4614 11.161
13 8.37 292.5  0.2600 4622 11.316
14 17.45 224.1  0.4308 4524 17.690
15 17.45 231.0 0.4421 4530 18.260
16 17.45 264.6  0.4493 4560 21.059
17 17.45 3084 0.6183 4599 24.746
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iR, D AEXBHBIANEE P AKES
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 GmEE 1 ; LA, 7 % 8 AL 6 6 P DL M7 A
N | P =51.067(AR/R), AR/Re (0~3.10GPa) (5)
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P =0.630 + 40.688(AR/R) .
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AR/R € (3.10 ~ 30 GPa)

B AT UG H, 2R B w B AL R, HoP B
7t 3.10GPa [ffi, DA AR, WEHAERTME
PR R e BRI R e B 1 H BELAH X 22 44 28 R0 v ol 8¢
ENESTEA, 5 04548 E B AR & 23k
Ixrte, AWEHRTCUE H, PR R A BH o 5 & BE
ek LB AR A

30 TR

""" IHR I P=51( A R/R) (0~2.04GPa) .
— IHEEHTIE P=0.622+35.2( A R/R)+7.686( A R/R)* (>2.04GPa), .~
---- HHEHT P=51.067( A R/R) (0~3.10GPa) L
--- BEEHIE P=0.62954+40.68796( A R/R) (>3.10GPa), -~

P/GPa

0 0.2 0.4 0.6
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B 4 fRE SEBBOR R A 2k

4 & £

T3 P AR o S B AR E T 0.66~25.4 GPa i Bl A
R AR A R P B BB G R 4 A PH 3T 1 4
M4 40 S PR 3.11GPa, IfEFR €L Bk
IRl 8 A P Y B RN S PRV B B R P R BN R, AR
IS 4D A il 2% 8 SR AT 5T & B WE 5T 45 W)
2 0],

(1) S H T S B i et 4, IS
[HAR 4 EBH T T XF L, 2302 BB, #HIHMH
JE BH 31 1 e BH AR P L e B2

(2) F A R AA 75 A [7] 2 55 Al 18 B 7= 2 Fg o o
WE S THREEINEE, NLRERE, FH
A T 3k S B0 A A BE 4 = R AR R AT AT Y.

(3) M AR —RmZEM MR T, #BET
W EKERE, HRAJLAMEIE &K D-u & BIER
X & RHATBIE, TS THRIFRIRR.
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