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To Ensure A Product Reliability The Study on Accelerated Stress Tests for Magnetic
Switch Used in Power Distribution System

Haeng-Soo Ryur, Sang~Yong park+, Gyu-Hwan Han*, Young-ll Kwon++, Nam~Sik Yoon
LSIS PT&T+, Chongju University=, Chungbuk National University

Abstract - In this paper, accelerated stress test(AST)
for Magnetic Switch (MS) are applied to assure
specified reliability of the products. Magnetic contactor
that functions with over-current relay is called MS.
Magnetic contactor closes and opens the motor load
with ON/OFF switch of electronic contactor. It is also
used for protecting and controlling the load. Magnetic
contactor detects the over-current flow in the load
with a over-current relay and disconnects the load by
opening its control power. In this study, AST for
product assembly are developed in order to improve
the weak point so that increase the product reliability.
Also we will show the basic information for the
accelerated life test(ALT). The proposed AST results
and procedures may be extended and applied to
testing similar kinds of products to reduce test times
and costs of the tests remarkably. Finally the results
of this study will contribute to improving reliability of
products and strengthening competitiveness of our
products in the world markets.
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2. Magnetic Switch
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3.1.3 ti3E#EZ(Lognormal Distribution)

9 T 23 InT7 ATEEE ©UE o, £9
Te WSEATEEE gz o] dFEAFEEL 94
g Be g 2] g B %’%*94 H]"]EMI R 13
t Aoz 4dA Utk 48 B9 F& H2eyoh)
A7l AAA9 FHdolE sHHolE 2F AMEHER Q)
ot EAFEEANN pE 22HF(log mean) EE $
224 (location parameter), ¢S ZI1EZFHRHlog
standard deviation) v I=Esdtis Y InT

7t BFol p, BAlo] g2 HFEEE wE o T9
gedsges 483 2o
1 - 2_2 2
— 0
f(t)—me D0 3)
32 FH-AEHA 2

Alg dlolge) A

3
2 473 $BEHY BA

/b A9 EE, gL 2B

% 9, ARk ack. 3
BA0lR B4, U5, AR, BAE $¢ 9o
BTk A%, ol drAFEEAN 72 e 4
E4Ee ® 13 2o
Bl FYEEe FHELE uA
£z 25 +HEA
A% (Exponential A | waswomre T
o}o] B (Weibull) 4,8 A4 @
EEEE
(Lognormal) M, O 959 e”

3.2.1 oj|{ A (Arrehenius) DA

olU$2 wEe Agdda B3 olyueA
(Arrhenius) 7} A<t &x9 whs-E9] A (A3}
dux, 2=} ¥ %—’—‘T—E——] AN =&AL o=
Fio] ¥rg-E2o] oo vliagicte Yol
B

LW=Ce V @)

L %A FUE=(HIFFY, 5959 characteristic life F)

Vi AEdA SEAWLE)

C, B: @Asof & o] B

3.2.2 Eyring 29
olo]y mde dxIgdeldARE =EHULT 7}

£ -2EdE (LD)E AsE A F2 A
89U &% 5 9 ollg 2Edzo] YaME 8T

i
(a-4,
L(V)= —117 e
1 - -A
=7 Ce V,(C=e 1) (5)
L : A3 FuE(HI4Y, 5359 characteristic life &)
V: 2Ed2 —T—(%E)

A, B: ZAsio} & 5 ¥

3.2.3 "4 (Inverse Power Law : IPL)

eﬂ,%zrg—a- A 59 o] 32 Hld NSNS 48
39 A}%ac}.

L AR +YE=(HIF5Y,F9 Y characteristic life §)
V: 2EHA $R2(LE)
n: AAsol ¥ e 25

324 57X u2 RA(Cumulative Damage)

3 Bz Rde A7t g 2EWHA WEE 7paql
AE Hgse A4S AL
)il
LV = (¢ e o
L: A%FH $HE=(YIFY,FIF

x(t) : Time-varying Stress
C, B: ZFdo} & 29 Ri(oldv 42 R 25 C, B)

9 characteristic life §)

4. TSN

4.1 75418 JliR

AHE B2 2ho2 AEEY MBS 27

A4 FAske AWE SRl Aol Bt 7}
SAYE A44RAEH g cEdsNYe T TR
411 A&59A

HE EE 308 oABYS taes se] g2
Hoh b5 93 2Eds 2209 AYHolHES
gAs) SY-2Eds BANE FWER, ozRH

A2 £9E& FHE7] A% AE.

412 NE2EH2AY

PBA(Printed Board Assembly) =+ oj41E2]E8 o
2 AgY 2y 29 B3 2EHAE FL3lo A
9] A& HAse NAFeEZN NS FFA77]
A% AP e g HALT(Highly Accelerated Life Test)2}t
iRe

42 JISAEYANE Hx}

4.21 AAFEH

47 AAUl9} AFEHE 23 welste] At &
Edlze) 788 AESS AYED, 2HFE, Hejvly

3 2Ry N1Ee e

422 R Fu) Zu|

A AFe iAo HEE B4AEA 87 ¢

o
2]
oft

- 378 -



A Huyz 2xF W3l A7l A% Ar
ductingS A, AE AT LEE PWE ZE3lm,
SANE B39, e APFvL) AeolES Fulgtl

423 A9y Y2 AFH HA

£29 YT 2EdLE AQYLE rieel AF
st HABAE 27 AP AV 2Edx NG
A gt

4231 &% A9y 2E42 NG

25 AGy 2Ed2 AEE cold step?} hot stepl.Z
TEE) cold step stress AP 25 E Algdoz
wol7le A3, hot step stress AP 255 7
9oz gyt AlEIch Yoz 2 ADE
2Eg A AlYS cold stepg WA AAIS3L o]Fd hot
stepg AAIGTE B8 23S &SR £ e AEF &
E# 22 M9, cold step T power cycling, 98 A<,
23 Fo¢ 65 S5 34 st

Age F220T)0NA AlFEle =8 10TH AYE
o2 #AMEE F7hEln FRAFA £v HfHFA 7t
NYAH L& 5C HFog ZAA(EE F7hsld, 7|
2 7|48 7A(Fundamental Limit of Technology: FLT)
o =g¥ u7A NS ¥k A7 FLTE @ 71
FE9 FAE AMAHZA) o]FolF £ QI 7E¥ o]
Hojor A" £ Je AF TE= RHIAS viich
o FLT7F 9274 oW 71¢d7o] 878 £%
Aok & 2EFEAM FAALE 108 ooy, 7%
o] o Rg Iy 3 FHE& It

4232 g £xu3l Ay

2EATGE 2Ed2 AFPeA Fold FREAL 5C
olUel A L2EHAE AT, 7t wE 2xE ¥
AU, o, 2k ATE AEHA AP wdsbA
2 AF 2Ed2x I UME 0 2x¥se o
E 1025t A, Ho Lx¥stE ATl AA
Zatd A TAE & WA 29 10CH 2xvisgs

& FAAZct
4233 WE ADGY 2EY2 AY

A AGE 2EH2 AEE 22 AYE 2EHA A
3 hot stepZ FAMG WHoFE APy F, FE
AGgoz g2rin Agse], AF 2Edzxz 34
7tet), AP 3 - 5 grmsol A AlEEle Algde

3 - 5 grms® F7HA710, FLTOl =88 wiztx] A9

< Y3t
4234 2% - AT H{AR

S5 AVY sEd2G WE 2EWD Ageld 23
8 259 $AWAN A2 R LEWHLL AL}

T Tedds g owl, ¥ cyclings 2
¥ 2Ed2x 3o Z2ad-g Myt o
5 gmsd AFFEANN & ZEHdd met Al
At a2z, AF ADY 2EHS AJPF 2
g A% Z2H0 o Avdes AFE LU
zzade Ag3lod AFE Ft

424 N9 ¥ A2 2 39

HALTelA 24t 28 3L 2E U (root cause)
& #Qlsfol am, AA Aol HALTY &L
BA ARE =osfof ok

5. Afjei+t
5.1 HEBAE Jie

AA MeFd 2= A9y 2Ed2 APE HE3d
JME2E-~ AYE HAlsla, 1 A3E ALTA
PRO 6 Software® ¥&3te] FF3 ZAnz Ag £
APTh(2004E 3¥ - 108 Ag4A) FHERE A
o] @ el HEI} Weibull #EE X &3t
gdom, 7I&Exwde ALTA 6 PRO AN AFde
Cumulative Exposure(Damage)& 3-&3t¢th

52 A& =2 2 Layout

BRDE: GMC-9

ABEE: ~25~40C

AUM UDL 1407 )4

KXARD: 82] IR BE

ALK 720081/Hr, AlRIDIE} 264 v
ALl 6TE AR

SETIRAR Coil 3 2E Y U HAUSGE Offset AL AG

stazasa Wine E R}
/'/' goc
Leibea - F 7
&’ 9.4%8.650 ¥
S et
/| 25.000,000A(7200K23 AP)= 630
) ameen / AR 2 XOMCE0 ALT 24T
A a0T | Matalog B I $BHE.
&S 7 SR ey RIS 22D
L0/ IRFIAR IRAE, HSA 108
v / SR Zem HEM S4dB(RR D
SE On/Cf O
ay 2 Aga
ANRS 27
é AR E7200R M ﬁ
[P
1 PLC MS
Cod B SR EURY 2567

2% 23

21§ 3. A3 Lavout

- 379 -



53 AlY A ¥ ool 24

ReliasoftAle] ALTA 6 PROS #4£3ld A¥ZAIAS
4 8298 A1gdo)y) » Stress Profile® T3
2o

¥ 2. A¥ Data
Num Life Fail Temperature
1 4,774,624 3BK
2 4872347 353K
3 5,227,245 3B3K
4 5,394,429 363K
5 5,926,651 3B3K
6 6,592,234 3BIK
| :
T
nese
s
g ol
& 1
PR I
2 +4DE+6 2&15'6’_ #.20E+8 S 80E+S FOOEE

19 4. Stress profile

FN2Y do 2 Yuss slerde 24
T B=3.4136, B=6.6657 x 107, C'= 2.1976 X 10”7
ol ARRZEZGIIKINIM G BETHL 6.0773 x 10'°
o|t},

M Cuick Calculation Pad

Basic Caleudations | Corfidence Bounde] Parameter Bound: )
Resullc 0;’.‘&“

[ ) ~ o

; ~{iptions for Caoulatons ... - Aeguired ingad From User. .. e —
¢ Sd Prob. Calculations : p,a;,

" Condional Caoulaions ;3 T [Temperate  v| 313 i
% MeanLie : }

g”Wavanty{?m]ldomm !

47 BX, Informabon

" Acceletation Factor

< Faue Rate ;

. Resuls.

5 MeanLie 3&07735075 Ent
: H Repost. .
tee |

B AHEZAGI3K) A 2] BI0 498 3.4983 x 10'
ojc},

B Guick Caloulation Pad

Bacic Cakulon | Cm‘dmaurds} Pammaami
Reaits Optmu--uw .

|

Hmed NG F10M U $88 oecrmsssnrion }

!

i

g Qptions for Caloulations.--
§ $td Prob, Cakevdations
17" Condtional Caleudations
}s Meantite
|
|
L

,Pmiie

L hmm _ima
« Wmmﬁmlwmm Bl #
@ B Infotmation
 Acoleration Factor
¢ FalueRae

|
|
5
%
3
-

2 upejgo] Aj7h- %—i‘t 2E#H 22 AV
2EYLE °\7}ﬁ}°i 75 A

ol geld £

ALTA 6 PROE Z43lo éahl?_l T
Gt B JMERA4MY 2FE E% b
SzA45% JAFE FUAdA 71E T

o HAgg AT & AU Fo A

€& 843l HEsd 2 BI1O FHL BEAg Ax)
gutARl FHARG duHez gdoy Ady 2E
gl Algel] g AlEE, FZ ¥y 2 24 whEg
Brgdes d 2 94uE § & 40 g48e 2
AxAdde] F4o0g AR (Failure Physics)s &8
3 2ZNAUE 78 2 25-Ad) A &AFE
ZE8 Aol

&3 2 8

[1] H. Anthony Chan, Paul J. Englert, “Accelerated
Stress Testing Handbook”, IEEE Press, 2001.

[2] Nelson, W. “"Accelerated Testing - Statistical
Models, Test Plans, and Data Analyses”, Wiley, New
York, 1990.

[3] Reliasoft, "ALTA PRO Manual, Reliasoft
Publishing”, 2004.

(4] F3<, B8, 19Y, "MAL 20 AHREE Ax
Ne71e) ZMESHAIge) B3 I, oiAsEy &
Aged 2 x":'%’:’ﬂ, pp. 536 - 540, 2002

(5] 2YAa% 71EEEYL A4, =g EolsidA
Y, AEAAE TleRTY, 2003,

- 380 -



