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Table 1 Result of component analysis for plating manganin and manganin alloy

Mass fraction( % )

Materials
Cu Mn Ni
Manganin alloy 86.030 11.395 2.570
Plating manganin 87.550 10.316 2.130
Differ 1.520 -1.079 - 0.440
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Fig.2  EMS-Photograph of manganin
(1) Manganin foil, (2) Non-annealed plating-manganin,

(3) 573K-annealed plating-manganin, (4) 673K-annealed plating-manganin
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Table 2 The density and resistivity of manganin

Materials Annealed temperature/ (K) Density/ (g-em™3) Resistivity/(Q-m)
Manganin alloy 8.39 4.8x10°7
423 8.31 10.0x 1077

Plating manganin

673 8.38 5.0x10°7
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Table 3 Crystallize-size of plating-manganin (nm)
Crystal face
Annealed temperature/ (K)
111 200 220 311
423 44.00 35.06 33.70 25.05
573 62.05 38.96 36.80 27.37
673 105.00 45.24 40.60 33.56

4 SERESRSRVT R AL X IR PR R KA RN

VE Ry — b 145 IR 8% , B 360 O 2 B 9 FE 7 Wil o7 3R 0 B S BEL 2R 280, L, 1 9 9 4 4 o 1 |
FHZRS N 2.2 ~2.8(1072/GPa) , FATTHESTHA [ 3 ] o 4 18 5o 7 425 00K SR IR DT AR R 218 ko 4k 74 19 9
FEAE 4 B 7 - BELAT RE 45 R, R R B0 1.0~ 1.2(107%/GPa) o X4 BEAR 47 11 43 51 i #4 2
573K 673K fHIR AL EE 1h, I 3E 4T B AL 0 vhif R S hm 8, A8 B B IS B R B0 AR 8 1.5~ 1.9
(1072/GPa)F12.0~2.6(10"2/GPa) , [ 3 BJLF 44 FEFL it E AR ER B ET (p)-IE
FLES ()X R ML, N IRATRT LLE 95 B4R 4 1 20 I AR ok Ab 3 5, Bl FG b s B2 B 38 K
EHERBEGEERS, FNEES 673K A H 5, H R HUE 4855 C 38 % #5111 ik

4.0
= + Film gauge,r_xou-annealed Bl B3 EiEN p-EHAER « IREML
a 35k % Tilm gauge.573K-annealed i
f\;? Vv Film gauge,673K-annealed (1) AL W #H T 0~ S0GPa,
S 3.0r o A Foil gauge (2) RZIB KEEREH T 0~ 60GPa,
= = a ", .
25t %ﬁ*ﬁm (3) 573K iB Kk &4 4 i1 0 ~ 70GPa,
2,0 VUov¥eR v (4) 673K i B J4E 431 0 ~ 80GPa
Q Ur v
3 T < % x ¥ ”‘\v\\ 4 Fig.3 The piezoresistance coefficient fit-curve
g 1s TR ) W :
s x X of manganin gauges
% 1.0F R * 2 (1) Manganin foil gauges,
§ 0.5- (2) Non-annealed manganin film gauges,
- 0.0 (3) 573K-annealed manganin film gauges,
o 1 L 1 1 1 1 1 1 1 1
-10 0 10 20 30 40 50 60 70 80 90 100  (4) 673K-annealed manganin film gauges

Pressure/(GPa)

5 #Zi5itit

(1) B 45 A A0 56 9 3 kS B2 R PR 7 82 R 4 1 #4148, T A 203 5 S0 JE P A L
RETTR R LB EERE o HFARF7H = J0 B W R L T RIS 45 1 o

(2) & 673K fEIRINFAALBE 1h, BB 3 38 X A R H52 JBR 1Y b R RO~ 04 B, oI 0 X 1) 4
b v B R SRAMEIR B AR Z A2 o

(3) EEEM I RBE-EE RS HEREFES EMHRME, BB A, KR
R, 33 5 SCHK [4 156 T 5 51 71 i s BHL R 5032 B8 40 A B IR U= — BXRY o



4

258 =1 E ) i Eird %15 %

S E 3k

[1] Harry Vantine, John Chan, Leroy Erickson, et al . Precision Stress Measurements in Severe Shock-Wave Environments
with Low-Impedance Manganin Gauges [J].Rev Sci Instrum,1980,51(1):116-122.

[2] Bosca G,David J, Allay L, et al. Piézorésistivité du Manganin et de I’ ytterbium Déposés par Pulvérisation Cathodique
[J].Rev Phys Appl,1981,16:387-395.

(3] hEwE,5kiEME, Z 80, % SRR BRI [J]. mEYH YR ,1992,6(1) :68-74.

(4] RN BWEHORGE (1] HEYHE M ,1988,2(3):193-201.

CRYSTALLIZATION OF PLATING-MANGANIN
PIEZORESISTANCE GAUGES

SHI Shang-chunl 2 DONG Shi!*?2, HUANG Yue!'?,ZHOU Hong—ren3

(1. Laboratory for Shock Wave and Detonation Physics Research , Institute of
Fluid Physics , CAEP , Mianyang 621900, China ;
2. Institute of Applied Physics , Sichuan University , Chengdu 610065, China ;
3. Chengdu University of Electronic Science and Technology , Chengdu 610034, China )

Abstract: Magnetically controlled cathod plasma sputtering technique was used to manufacture the
plating-manganin film. Although the film was the same metal-construction feature as manganin-alloy does,
it has smaller crystalloid-size , twice resistivity and less piezoresistance coefficient than the alloy . However,
the average crystal size increases by about 20 % , and the resistivity decreases by 50 % . The piezoresistance
coefficient of the film annealed under 673K in vacuum increased to 2.0 ~ 2.6 (1072/GPa) in 0 ~
80GPa.
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