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Advance in alloy thin-film pressure sensor

for high-temperature environment
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(Xi’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract: The alloy thin-film pressure sensor has overcome the shortcomings of stickup pressure
sensor, has more excellent performances and is suitble for harsh environments. The working principle
of the alloy thin-film pressure senso is introduced in this paper. The advantages and disadvantages of
several pressure sensors are compared. Taking the sensor’s working temperature as an assessment
index, the characteristics and development status of nickel-chromium (NiCr), platinum-tungsten
(PtW) and palladium-chromium (PdCr) thin-film pressure sensors are elaborated. The conclusions
are: NiCr thin-film pressure sensor is suitable for pressure measurement in the range of -269°C ~
+350°C ; PtW and PdCr thin-film pressure sensors are applied to pressure measurement at high
temperature. The key technology and the application of alloy thin-film pressure sensor are reviewed.
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Fig. 1 Schematic of alloy thin—film strain gage
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Tab. 1 Basic parameters of NiCr alloy

] =LY I (NI73Cr20
L A
BERRRI (Ni80C120) 42 Fe,Al)
L 110 133
(20°C, . Q *cm)
BRI A 110~130 £20
(x ppm/C)
NAE REFREL 2.1-2.3 2.4-2.6
KRR 14 133
(20~100°C, x ppm/C)
15 E(C) 1400 25 1400
IR 70.3~140.6 91.5~127.0
(20°C, kg/mm?)
X (. V/C) 3.8 3
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Fig. 2 Resistance versus temperature for NiCr20 and PtW§
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Tab. 2 Basic parameters of PtW alloy

B4 479
L Pive (Ptw8.5)
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e 8.3-9.2  9.48~10.09
(20~100 C, xppm/C)
R g pE 600 C / 584
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Brib 2S5 hE L 600 C 0.0008
HHE(gm*h) 1000 C 0.001
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Fig. 3 Resistance versus temperature for PdCr13
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