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ABSTRACT: In order to explore the test method of military equipment limit boundary conditions. The HALT test technique is
introduced in this paper. Based on the statistics of all kinds of fault case in the early equipment test, the relay which is widely
used in the equipment and has frequent faults is selected as the research object. It explores the application of conventional envi-
ronmental test equipment, designs halts test, and studies the technology and method of reliability assessment of relay under limit
boundary conditions. When the low temperature —30 ‘C and high temperature 70 ‘C step stress are carried out, as well as the
temperature range from —70 C to +120 C, the detection data of electromagnetic relay are normal; In the vibration step test, sine
constant frequency test is used. The initial acceleration value is 5g, and the step value is 5g. When acceleration is 30g, the solid
state relay fails. The conventional test equipment can carry out halt test. Through the halt test results of the relay, the low tem-
perature operation limit of the two types of relays is —70 C, the high temperature operation limit is 120 °C, the vibration work-
ing limit is 50 Hz, 30g. The failure analysis and temperature/vibration comprehensive test will be continued in the follow-up,
and the test design method and test method will be explored and improved.
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75 Wt H HOARFEIR HALT A58 %6 & ( Eir) HALT3.5
Wl 5wl NI, N7 A, =W
PRI B SRS U AT (E %N HL Bl R
. . B J5 MAE P, AR AN T 4 DpFEE g, WS, e 5
: IRl Ry AR RE /N, /I TRER AT . IRBBRK
i3 Rl 5 Hz~5 kHz 5 Hz~2.4 kHz
KRS H 9 ZH1=60gms, X5, Yil=30gms X, Y. Z %5 =30gms
BT WA HLBE B R ¥
T B S —-80~170 C —80~150 C
5 R T B Uk Bl R +3 C <05°TC
FHiE =15 °C/min
T AR A =60 ‘C/min MU = 5 *C/min

W AP =40 °C/min

T A AT LA R, AR SCOR 126 4% BARTERE
S EAR— R A A B A A — 25, (HE
b SE A AT DL AT — 2 g s A i I i A oK L N
Z LI R IE 75 TF R H R K 45 EfT HALT
BOR AR ST . andb 5t TR 388 TR 0T 5T 38 75 4
A NPIR R H R B e A T e T DR TS
Tk A iR B AR ST o JE RS R K 2R R4 4
U5 R 8 B 5615 4 64T HASS (s 1 77
fifie ) XI5

REI Ak B A s A AR T e . MERERY R4k,
FH2EERE /) (LDS) DIMENSION4i %4 R4 4y
FrASCRAER - Arikse 2, s 3 fros . HRSCET I
W, 16 @B FIECsE, AHEIE LR HEE 200 kb/s, SE
Ao e e A o 32 78 DA S M ) 2 v 3 6 3 R P Y
A DB D BEIR S 75 I, A B A P 2R 4 B35 o A il o
A TF) 2 7545 A B AR B AR B R o Bi R M G 0 L
R N E 4 R, R K 5 s,

2.2 REIH

A SCEPE L T OC A B 4K B 2R IR X 4
Hodr, 8 MY2N-J BUR Ridk i g (=i, B 4%

I

K3 B R TL

Fig.3 Data acquisition

4 B R TG

Fig.4 Test chart of data acquisition analyzer

=]
ki 28
—o/o—i
v [ O be A
ﬁﬁ24v_) nte 28 v
ka8
k28

(IR P25 2 4

Fig.5 Test wiring diagram

4 4, %5 1#—8#). PQSSR-DD RI[H 4k (4
A, Gi's on—12#) 2 Wikhakd gy, Wi 6. B 7 At
N, FEmgSIER 2, fEIEAE M EE L S% GB/T
29309—2012 § FL T B 772 fb s 7 7 356 B v o
BT S ), BORAAT 3 AN, AR
RIS BEFh RS-k B 2R T 4 ANRE SR AT IR . it
PR ISR N 8. 1 9 B . 4k EL gAY B
HORFEIR WK 3,



- 118 - ¥* %K

T 2 2022 42 A

Kl 6 MY2N-J R AL 4k i %
Fig.6 MY2N-J type electromagnetic relay

e FM" a
& 7 PQSSR-DD Kl [# 254k H1 7%
Fig.7 PQSSR-DD type solid state relay
x2 WHAHERES
Tab.2 Sample number

%3 MY2N-J #7f0 PQSSR-DD 48 F EH ARIER
Tab.3 Main technical indexes of MY2N-J type relay and
PQSSR-DD type relay

e MY2N-J PQSSR-DD

P fE eIt T R LD
1 P 50 mQ DI kI E 3~32V
2 SfERE 20ms AR EEHIHEE 8~35mA
3 SAEIE 20ms IF GlBIESE 10 ms BIF
4 REEE  -55~70°C  HEEEE  -30~75C
5 HIERE  35%~85%  BhfETER LED
6  IfEfER LED

2.3 WEEFMAZE
2.3.1 4kFEE HALT

2% GB/T 29309—2012 { H T A 7= i fin e i
S B e e A A 1 S0 ), I H A
MRy, W 4

RS (sl 10 R ), fEER TAES,
B E I A, BRE DR . SRE, AR EEAE

F 4 4rmss HALT KI8T H
Tab.4 Relay HALT test items

FEh Y5 i [ i 5

1 MY2N-J B ik B2y (=i ) 1—4
2 MY2N-J BB gEak gy (JR) K ) 5—8
3 PQSSR-DD %l [# Z54% L 2% 9—12

A

K8 IERAE N AL

Fig.8 Internal wiring diagram of test box

Ko AL

Fig.9 External wiring diagram of test box

jae Tl g i H

1 Wl PRI

2 2 B ) 1 K

3 TR A i 5

4 o it AP I

5 PR TR A O PR A

6 Pezh 2 i g

7 PRI IR AR IR SR 3 P LR 5K

| sEseR ke 3|
17

il R
B RE LT AR

> <

s Rl
BERTIEETR> B

Hise T
> e
Y
= TOFARNR,
i vt
\4 L2
ICFARFR, BB TERABR, WA
ﬁﬁﬁfmﬁiﬁﬁl A G R S

g

Bl 10 4k L2 HALT IR560 ¥
Fig.10 Relay HALT relay test



1ok 2

XA - T PR BT S0 25 (19 HALT £ RIS - 119 -

FHL 2 L SRR T TR R A BR A L, 2 TR S 2R 858 Y R
TR Beda, R S BR AR 8RR TP AR FR K ff
AR B N 1K

2.3.2 HALT X & miZit

FLRG AR FE i | [ 25 4 F A 2 N EE A iz i — A
BRI IF . BBk B e SC PR TR, [RIN 8 T ek
IR 1l 988 i 3 e ke o LA /) TR R i 28 T 1 10 6 E

J1, 2% GIB 360.1 { ¥ KBS IoFR5 ik ).
GIB 1042—90 { HLEELK LA SHVE ). GIB 1515A—
2001 € EAR 4k 25 B HE ), Kl sk gh LR K
50gums» It BE IR E —70~120 °C , 128 #3540 °C/min.
TEAN IS 7 S L3 5o AR SCHR BN 5 H8 /i ¥R )
BT IEZ AL, RERERIURE , B IE
PR K

R 5 4kEER HALT iXI8i&IT
Tab.5 Relay HALT test design

Y44 PR e T BT Ji H RS i
mapin e omn o wme S R
R Lt 3 4
R Al o iy AR B o
IS =40 C/min, PEAT 5 MEER T X
2.3.3 4ERIEEL B HALT it I8 2% IF fk 1B SIFTRA RIS, FIRAk B 2R R AR IE R, JHidsR

TEHEAT HALT 1A, B S8R S0 2 4k v 41
HENERAIET S B S U o NN BT PR R S R SRR e
B, a0 A o th B L 28 2R R, T R EOCH]
SRR, 0 S R TR AR AL A RO BE
B, dEHL g LI R LR 6.

®6 HAEJMERNHEZEN

Tab.6 Common failure modes of relay

R B AR RIS Ak R
e f o BELHY A o

1 i ER, RS L

2 fih 2 SR L, ThAEZAR

N RC SR T 3 MERE 22,
WEY, TEARE
REGELE, RIE

3 fih 553 BRI T 85
4 WA/ RS

o TR A 2
5 el L M A U
R L e
] =1 %55
7 B
8 a5 5k

TEREAS HALT I8 #e v, 5 2R AT D RE I Wi #
KRBT RS, 2 MU R P AT

1) Thfg . PERESRR SO . R R,
PEATAEI I, AR L IT ST RS, AR R AR

AR DR R, WEELkH %8 LED 5 AT A2
TIEH o RIEMIR S M LED (38 /s 150, JIwrak
HLAHE A AL T IE 7 TAERES . Sl Be B0 & s sk
I, RIS, IR 1 DL R e RO R ATk
BE R RLHLIR M, FFf o S e o

2) R RY IS . AR HEBR, 50k F
T HUAT B Y1 0 0 B 3 B 6 28 1k 5 KRB &
A IREE RS TR B PR, 3R A
B, HFEIREARE L S,

3 HALT KR

3.1 Ik

PESEAT T AR B A, R T R G4k F AR
1#—8H#F [EI A4k HL 2§ on—12# R EA TR 56 . IR
PERES R A I AP T AR 0 h £ an R 11,
12, 13 . RSP BE I T REAR AR 14,
2#. S#. GHFIEIZASAEELEY o#. 1043 TiR5, #lm
GRME 14 Piw . AT IR I RT, Bk
FFRLE, $BEE B SR AT %, U i £k an &
15 I o

AT AR, IRATF B B IR AE 50 Hz
Zifi, R 50 Hz A AL ablme A% . R )5, SRH
IESZE MRS, A B T i, TR B 2P ik
R,



- 120 - - T 2022 4E 2 A
ol 140 - 160 -
-10}+ 120 +
0t 100
O O 8ot
< 30 =
#
% -40 | = 60
_sol 40
6ol 20}
1 1 1 L 0 ! ! L | 1 ! ! L 1 1 1
0 3 6 9 120 150 0 30 60 9 120 150 0 40 80 120 160 200 240
R} [E] /min R ] /min SRB ] /min
B 11 RIEAD T B 12 i s ih 22 B 13 s AR e A i £

Fig.11 Low temperature step test curve
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Fig.14 Installation drawing of relay vibration test: a) electromagnetic relay; b) solid state relay
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Fig.16 Static detection of relay on-off before test: a) electromagnetic relay; b) solid state relay
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Fig.17 Working test results of relay in low temperature step stress test: a) electromagnetic relay; b) solid state relay
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Fig.18 Working test results of relay in high temperature step stress test: a) electromagnetic relay; b) solid state relay
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