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ABSTRACT

A new type of oil pressure sensor for
automotive hydraulic control systems was
developed which employs magnetostrictive
characteristics of amorphous metal. The censor
uses a flat-piled flexible printed circuit to make its
structure simple and compact. It has an amorphous
metal with diaphragm pre-exosed to pressure
attached to it, thus achieving highly sensitive and
accurate sensor output.
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Table 1 Comparison Chart of Pressure Sensors
Semicondu | .
Amorphous | -ctor strain | SPUllenng |capacitance
gage strain gage
Sensing @
method % ‘d

Amorphous | Silicon
metal PIEZO
-resistor

Sputtering | Ceramic
strain gage | diaphragm

Response | Good Good Good Fair
Sensilivily | Excellence Good Fair Good
Structure Simple Complicated| Simple Simple
Accuracy Good Good Good Good
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Fig. 1 Cross-Section View of Pressure Sensor
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Fig. 2 Structure of FPC Sensing coil
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Table 2 Properties of Amorphous metal

ltem Specification
1| Composition Fe Si B Co Cr
58MPa

Strain-magnetic

G Rl Upper limit in linear
characteristics (Upe

output area)

: : 8.5% corrosion
Anticorrosiveness (After 18hours,HCI,0.1N)

3

4| Permeability 1030 (5KHz)
Crystallization .

5 temperature 527 C

6 |Curie temperature 470 C

7| Melting point 1136 C

8| Young's modulus 117 GPa

Wh,

BRI AESMU AL S, R IR E5E
KRB Z G5 7001, B 2) 3 v a Y O/ E I
WAL S SR 2 L v b SORBIEOEEI3NE
PSR < HE OBETIHERATRETH - 7225, 2l
AL TTEN T 7 AG@LT 5 2 & T, a2 e lE
a2 b CTEl SRR LT EVT 7 AG5E
DOFEFE% Table 2 127",

F o2 EEEEIC X DS N 5 SR EEILE A28 30
u mAETfR & L ST & AT 72 & & OERIRRDS
INS TR DT RESPER TE, e LT
DEEERELC LD ENTE S,

M IR AR & T A4 OV & v TRESURIES 2 T L
WAL (ENZAL) % 4 > ¥ 2 % v A28 & LT
T 5,

2
2 B |
=
m Y T
QD
Q_ . -
@‘H_T-“."‘-rw 1 )
-1000  -300 300 1000
| i Strain
Compression 4 (X10 -5)
0

Fig. 3 Strain-Permeability Characteristics
of Amorphous metal
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Fig. 5 Strain Distribution of
Amorphous element
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Fig. 6 Sensing Principle
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Fig. 7 Equivalent circuit of Detection
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Fig. 8 Method of Fixing Amorphous element
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Fig. 9 Effect of Applying Pre-Strain

on the Diaphragm
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Fig. 12 Simulation of Relationship

between Adhesive Thickness
and Thermal Stress at 120°C
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Table 3 Typical Endurance Test Results

Test Result

Fatigue test
1] (2X107 cycles
in rated pressure)

Thermal shock test
2|(-401120C

each 90minutes 1000ycles)

Less than +0.3%

Less than +0.4%

3 Proof pressure (Rated pressureX3 ) min.

S 200
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Fig. 13 Temperature Characteristics of
Sensor output
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