BT 2016481 F 53145 5 1

JOURNAL OF LIGHT INDUSTRY  Vol. 31 No. 1 Jan. 2016 - 105 -
IR 20, Ju A, XL . Wi b | AL B B A [T . B TR,
2016,31(1) :105 - 108.

RESEKS . TP212.2  STERERIRAS:A

DOI; 10.3969/j. issn. 2096 — 1553.2016.1.016

NEHS 2096 - 1553(2016)01 —0105 - 04

5 T HL AR SR U IR 5 T i DN 20

Test analysis of the life of room temperature electrochemical oxygen sensor
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Abstract : The influence of different stress factors such as temperature, vacuum and vibration on room tempera-

ture electrochemical sensor life was analyzed by constant stress accelerated test. The results showed that the

temperature was the maximum stress, and when the temperature raised from 40 °C to 50 “C, the life of sensors

shortened from 6 months to 3 months. Influence of low environment pressure on the life reliability of the sensor

was weaker than the temperature stress. And when the absolute pressure decreased from 50 kPa to 10 kPa, life

expectancy was shortened by 1/3. The results also showed that vibration stress had little effect on the reliabili-

ty of sensor life. Research and development of new type of low volatile and high stability electrolyte material

wich could resist high temperature and low environment pressure was the main direction of the development of

room — temperature electrochemical oxygen sensor.
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Fig.1 Structure of room temperature

electrochemical oxygen sensor
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Fig.2 Fault tree of sensor
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Table 1  Test results with 40 °C of sensor life
01H 1/MH 21 H 31A 41 H 54H 61 H TMH
FEA
s JELMET L AR JEL kA e[ L B[S 34 32 JELR PR JEL A
ﬁ?1®%mhﬂ F/%ES TS koS TS Ears ™ bars ™ ars ™ kars TS kars T
09 29 1.0 3 1.0 34 L0 %2 1.2 33 1.4 3 15 35 20 78
209 32 09 33 1.0 3 1.l 3 1.3 33 1.3 3 1.5 39 16 60
309 30 09 32 09 33 1.2 34 1.2 29 L5 33 14 39 1.6 44
4 10 25 L1 2 1.2 29 1.1 29 1.4 3 1.2 35 14 3 1.8 66
s 09 29 08 3 1.0 3 1.2 29 L5 33 15 3 1.5 6 1.6 85
6 1.0 20 1.2 2 1.2 25 1.1 30 12 28 14 35 1.6 4 16 9
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Table 2 Test results with 50 kPa atmospheric pressure of sensor life
01 2] 417 6 M 8 M 10 M 124M] 14 ]
A
gee JEERMERR 0 ARARMEE 0 JREMER 0 ARRMEE 0 JREeME | RERMHR . R . R&MR
F/%Es S aEs S Rars T s Y e 0 Gpers ™S jpars ™S pars ™
13* 1.1 30 1.2 32 1.2 32 1.4 33 1.5 38 1.7 42 2.0 55 2.1 71
14* 1.2 30 1.2 30 1.1 33 1.3 35 1.6 35 1.5 44 1.6 51 1.6 69
15* 1.1 29 1.0 33 1.2 34 1.1 29 1.3 33 1.5 39 1.6 44 1.5 76
16* 1.0 28 1.1 29 1.3 29 1.2 30 1.3 35 1.4 49 1.8 55 2.0 88
17* 1.2 30 1.1 28 1.2 25 1.3 33 1.3 40 1.5 42 1.6 44 1.6 58
18* 0.9 26 1.1 33 1.3 31 1.3 38 1.5 39 1.7 44 1.6 44 1.6 90
A3 HRBMARS) R RYE.
Table 3 Random vibration condition of sensor
ﬂ: N
3 4ie

GPRIRER, DNFIEHIE, SR Sty

B Be (g et 1) (g - Hoo ) BMEAE(E SRR
10 ~250 6 —
250 ~1 000 — 0.12 12.04 grms 120 s
1 000 ~2 000 -9 —

A4 AERBHMANIRE LR

Table 4 Test results with random vibration of sensor

REA ST S

WS ARG/ DS Too/s  ARRVEEER/ % FS To0/s
25" 1.0 28 1.0 30
26" 0.9 33 1.0 31
27" 1.1 30 1.0 31
28" 1.2 25 1.1 28
29* 1.0 27 1.1 28
30* 0.9 35 1.0 32
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