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Study on optimization of low pressure test methods for electronic

and electrical products
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ABSTRACT: Objective To explore the limitations of the low air pressure test methods for electronic and electrical
products, and to propose ways to optimize and improve the test methods. Methods To analyze the influence of low air
pressure environment on the performance, reliability and life of electronic products, and to summarize the important role
of low air pressure test in the reliability assessment of electronic products. From the four aspects of test equipment, test
conditions, test point arrangement and data processing methods, suggestions are made to improve the low air pressure test
methods. Results  For the test equipment, it is proposed to adopt new vacuum pumps, high vacuum chamber materials,
optimize the sealing structure, and introduce precise temperature control algorithms; for the test conditions, it is proposed
to reasonably select the air pressure value and rate of change according to the product environment, match the temperature
conditions, and take into account the test efficiency and failure incentives; for the test point layout, it is proposed to focus on
the key devices and weak structures, and adopt suitable wiring materials and direction design; for the data processing method,
it is proposed to improve the low air pressure test method. For the data processing method, it is suggested to introduce new
methods such as machine learning and signal processing to explore the failure law and performance trend, and focus on the
visualization of the analysis results. Conclusion  Strengthening the research on low air pressure test methods is of great
significance to enhance the reliability of electronic products and promote their application in rail transportation, aerospace
and other fields, which requires the joint efforts of industry, academia and research institutes.

KEY WORDS: hypobaric test; reliability; test optimization; adaptation

BEMEE: ke, TR, S5 SCEOARIN . E-mail: zwCRSC@qq.com
*Corresponding author: ZHANG Wei, Engineer, Beijing Railway Signal Co., Ltd., Beijing 102600, China. E-mail: zwCRSC@gqg.com



42 OB = ok M

F2&

0 35

BEE L TR A RS 2R R R O FH U ) AN BT A %,
APEATZS AR o AR R IR P R H 4312 0 (R B3R
Sarb, TR R TG A TR B PR A R URIRET 2
T TERE . AR R a7 A WA, I, X
A AT s B AR SO R, HAT, FRER T
AR 8 BRI A DGR MERE T o SR, B AL 1™ A Y
AW TR, A IR Ty EE R R S SR R
e LA ZE Al L 2 L TR TR L PR, A
BAEIARE Ty vk iR b, XIS i #E A T HA A B
e, DRI ReR . MM, Ee RS T T
sl (AT SEPEEAG AT R T

THEH T SRR T ke e, RA ER A g
XL NSRS A, a3 A Ui Ty
LA AT R, AT LG X R BB L 5™ i S AL B
HINR, AR IR HOR B SR, AR 2R BaE
Henh " WIS, ORARIS ARy RS SN AT . RSV PP AY
HLF 7 AR URIREE N RO PERERI AT SEPE, 7™ A BT
LB GRS Fetes 1 SR <K NS -1 (= e =g i Y g ]
REIRI T IERE A AR FH R eR, Al H ], AR
TRB AR, A HL T i B R SRR DA A0 R SR R |
P AL T B P BOK R HE L S TEAL A R L R
FRRIR IR, R A 25 A5 F T I TARRRE P A
M, ESHDCII R EAR A M

1 BFrFmRSERENEEY

1.1 ERREREIEFmEFm

AR IREE T HL 7 i A 52 ) S AR IAE LA R LA 7 T

B, MAESSEERLGRERIK. i RSET,
LGSR LN 30 kV/em, {HFEE RIS, X —5E
SRE T BN, 7eidEdk 5000 K (RS KL 54 kPa) B,
A GESRPE TTFRARE 18 kV/em Zidi . XK LT 72 i
MR ASRBE A S R AR IS, CHEfE R RBIA5H
FHEFILFEAT, W51 R4, FEF=MmBIR.

HW, MRRESRMT, =M HE SRR RE ) TR,
PR TR S B A . LAERR 5000 KA, IRt <%
JEAUHTETTH Y 63%, e 3 RECTFER] 80% ity , X
FEFEARE] 70% AT, X B oo TAER B T,
IR AR AL, 51 G IR 55 SRR, AR ] Sk
B RIE T RES RIS, 1 pm it fue s 12,

$=, SRR SRS T gt e s vk =
S, AR SN AR RN R AU 225 G, RNV
FEPGHASRIT, AR 2E T RES EAUBN J), SEEHER T2

il

ARV, FHRGERL, RS, SRS IRIIRERRL. M, KRAE
AR5 | 2 SR A5 At 1] REXGT R 7= i P A A7 T R
1.2 RSERGERFF=RA S ETERAER

MRS H 7 S T SRR IS I T B, REAEH
RIAE LA LA 5 :

o, AR AT LAAE B 50 B s P
R, 3 AT i S Bl A R b T B8 0 B A AR R R,
FEXT I RETEREIEA T W, AT LA R i 2 BRI 46 2k M1 B A2 L
POEEA Y | SRR SRR G R 2K mE, X ik
o= ikt seE A T2AREE T EEAE, A BT L I
PR AREABEIE M, R, AR R 2 e
P R AT I E R bR, WX S AEAR R &R
PPERES B TN, P AARAS R AL ) | R e v sl
NIRE R 2 4 i [ NP3 S T 8 5 = v 0/ =4
HTF JRAR AR R B0 0] D WA oL 7= i 2 A 7 L 4 J T 9
(T SEPE AR B B XA RIHEU . AN [ I 7 i A T4
RS, PRI AT o0, T AR & S A T
N AT N IR R A TR R 5 | ki S
RS, ANITTR U P A 2 IE A b, SR AT SR KT 1 R
gkt U,

1.3 RBIHH

T AR S AR S A AR AR S ],
IR AE ™ i PSP T A EE B

R OB AERE R B TE S H i - i, 2
FEVEER 0 % 3000 KA FELTHE TAE, 8 TEIEHARR R
PREETE REPE, BRI A7 3 IR ( GB/T 2423.21-2008) FRifi, X1
AT TR . IR AE— B AR R A AT (n
L1 T7R ), BRERAR T H4IE 20 kPa & 101 kPa 19 FELL AT AU
Fl, SHEfm2e Rt 0.5 kPa, [AIAFHL & T RS IR R 4¢,
IR /N T £2°C,

BRI AP B: B, 7ER IR (25°C)
FAFF, DL 1 kPa/min (B H 101 kPa FE % 70 kPa, £
51 /NBFIE, FRLAFBSE R T E 101 kPa, BHH 3 K. WA
FWIReERES R, IO RIBE L. B, RN
54 kP (4 TIEE 16 /N, IR £ i TAE, Wall LT fE
PERESHL, Tl RGO

B R R, XA B LR bR B T R 7
H—Br BRI, YSEREE 70 kPa ZEA7 R, WA TAEHRTR
GEIRIETR 10%, T a PRIRLE s BTt 5°C, B Se R4 1)
AR IR L 7RSS R BORI A S /NS, A SR
BTAE B, FE e —VIER, 510 /N AR 30 R R
B, BES 09 6 NS, I 2 CTAE TG . X
PR PEIEAT T AT HEA 0 DR A R | 35—
WrEcse B R BT, RETERRRET, B ESR



5551 ik

ME: L T A IR IR AT 43

SRR SR . BB AR, ARl IR AR T
PR, PR R TR T 1R, BRI R R
TR P B P e TR RS SR R (R AR RTR e  s UR
SO T BCRECR . B B P AR R, DR TR R
) P B TSR T R B o FE R RMIRURIRET T, LA
B, 5 IR/ MBS TTRE, HEHRMTZAN B, 3 il (5 5 R L
(RIS SN TS

B RSELKEHE

Fig1 Low pressure test chamber
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Fig.2 A new type of threaded flange for low pressure test chamber
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