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Korean Novel Concept for the Reliability Certification System

H. E. KIM

Abstract

According to the rapid development of science technologies, a life and
development cycle of products are getting shorter and structures and functions
become more complex so that the reliability requirement of customers is getting
greater for components in the products. However, most domestic mechanical
components are manufactured by small and medium—sized companies, who are
manufacturing in poor economic and technical condition. Because of this, assessment
technologies and equipment to predict and guarantee the reliability are very weak.
For this reason, it is the fact that many customers neglect the domestic mechanical
components which fail to win the reliability. Korean government has been trying to
eliminate the problem by establishing 18 reliability assessment centers in 2000 and
performing R—Mark certification promotion and constructions of the foundation for
reliability assessment to rebuild the reliability on the domestic components and
materials. Korea Institute of Machinery and Materials has been designated as a
supervising organization for reliability assessment in the machinery filed for 5 years.
In this paper, we would like to introduce effective and systematized 12 steps of
reliability substantiation test on mechanical components with know—how we achieved
during the period.
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Fig. 1 Reliability assessment & certification activities, driven by
government
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Fig. 3 Korea Concept for the Reliability Certification System
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Table 1. Reliability Measure of the Industrial
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Fig. 4. International Mutual Certification
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Fig. 5 Reliability assessment test of mechanical
components
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Fig. 6 Procedure for reliability assessment test of mechanical
components
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Fig. 7 Procedure for reliability substantiation test of
. mechanical components
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B8 84 B4 (shape parameter)

6 1 A X X (scale parameter)

2) BXTFFEAHE 5 2L AFHE T4

3.1 Step 1 : AARY FAAZTA 24}

A 2] 7471 (Reliability Standard)2 2Hd3l7] 93 Fu] Aoz FHrl thAHE et
o 71AFFE B4 IAFZFJSO, IEC 5), AY#4(EN, CEE %), =713 (ANSI, BS,
DIN, JIS, NF %), ©A47F4 (SAE, NFPA, ASME, AGMA %) $& XAlstn B8,
Table 23 22 ANEIE 9 A/ st AR E FAASoh £ H7F gigdEe d3
Az, B3RP, F8 IFRE F& BHEY AAE AARFE FAULF 77 ARG
H-HESE #A3E AA AZHAY B2 NEFE 2 AQx3E 2F 8. geky 71AFEE
o AEZHI7IE L Fig. 8% ol AlA #% FHUF 1A FEHoE HtgHAAX T U
BR8ANE 9 FHAPe B A@HFHelgr & & 9t

Fig. 8 International standard v.s. Reliability assessment standard

Table 2. Research table on International standard test items(ex: Coupling)
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*JGMA : Japan Gear Manufactures Association
**AP] ! American Petroleum Institute

3.2 Step 2 : BZ49 (Qualification Life) AR
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Table 3. Qualification life determination

(ex: Manual transmission for small diesel vehicle)

«F7V 9 F2 A9 5 35 km
35 km/Y X 5 Q/F X 50 F/d
= 9,000 km/d

«F7h 9 F2 AREAE 60 km
(Fe 52 F/4d x 24/F
+ %7 139) X 60 km/H

ok 7,000 km/d

Z %78 : 16,000 km/d

2o

2) 238 tAxE [«8F59 1 104 (160,000 km)
B (16,000 km/d X 10%d)

-2k ZEAE

3) 2% tAAEE | 160,000 km(10d)0
cEwsvlel A2 ZEAS 57 A
uZE5Y FERS71Y FEAY

160,000 km (109)

24 JARREY AHA ASE B10 £90] 92 ASHAR L 3ok AT 1o A
Hool AP BE4Z Sd i Bl, B5 £9 55 AHEHAAH, 13E, MTTF (Mean
Time To Failure), MTBF (Mean Time Between Failure) 5% AH&-®t} o2 g A1 A
AT Ag M5 WZ5 AFHILe) 2Q v, 78 F Ae F7 B, 12 YL
(ebA, AAAZE £4 5), Duty Cycle, ABAIZE 52 mief os) 2L

3.4. Step 4 : AAEA L AFFH =F

nRREAe 2d, §8a BA47|eS olgst] 1T F IAEE £ AAUSS @
57 98 Aoz FTA, FMMA, CMA, FMECA 59 #47]%e] it} ol 7IHe2 3L
Aol AE 2 Axgle] njXE AFE Bl nF APEE BAIHIL, F2 AFEES H
Ed F3o] Aok
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Fig. 10 Determination of shape parameters
with reliability test data
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3.6.2 Bogey Testing Method®l 23 WZ4 AA

99l 3.6.1014 NPALE BEFTR A8 APL AAT A5 AEFE ol
Zol F@t,

webd] Hx(i=1)9 ZAAZHED) AA S AT 270l 10% ol3t7} 57] 98 BE
2 a7 9% 4L ooy 2o

( ,') = 103 <01
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A= Fig. 115 2] A4 U852 480 98 2a(aNd) e 2993, 54 7%
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(1) 4Zu]§ (Sample cost) : A7 ABE 5 A& VE 717 o
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e

Z4 13

(2) AlE8] & (Test moneny) : A¥e) 28HE= 58 2 AV AR 718
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(3) 3 Al %
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Q)
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(4) FHA (Safety) : TFO] BANS B AR Aol wlAE JBY 1Y
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F2 23387 9% 715 (Criteria) ) AR E (Frequency) ¥ A 7% (Severity)
2 A4HSF Fig. 119 (a)3 o] 713

3) 2)M Frisk AN 9 NZhe & vlgk o ® CMA (Criticality Matrix Analysis) 2
o]-&3&to] A% = (Criticality) #43r},

4) 2)%t )<= vt eZ Az A APEE nZFENIY F9 34 FMECA 7]
ME ol&sto] AFHOE Fig. 119 (0 Zo] ¥43%}

o] tiFE F2 9A Ee AL" AZAAN e YEE 80~95%9) &
Q

=4
& 273m Yok ¢ GER REF $27199 DAL AASEE 70%, S
e AHFEEE 60%F A 9low, MIL-STD-690CoAE 60%% 90%, =Y
o AFa AN E 90%E A&k T
N A¥x=A AHZ(ZRE)
°  (Criteria) waelE | Azt
1 HE HE = =
2 A" HIE 3 5
3 M &4 = 5t
4 oHE & & 5
(a) Evaluation of Criteria v.s. criticality
(FMMA method)
A
RE N
(Severity) ©
stV

5t 3 st
2t 91 &= (Frequency)
(b) Criticality Matrix Analysis
(MIL-STD-882D-Table A-III)



N A=A MUHE(BRE)
0 (Criteria) grMEl ) AZEE | X|HE

1 ME v & = = 5
2| AE HE s 3 5
3| dAx &4 s St 3
4 oHM A & = 7

(c) Criticality evaluation of components

reliability(FMECA method)

’ Al EI A x

95 %

90 %

80 %

70 %

60 %

(d) Confidence Level(CL) determination

Fig. 11 CL determination using failure analysis method
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ZIAIFH-ZS A EFd gste] gEEY 2 dA T AlAY AZYA ) A= o

F&2 80~95%9 2 ¥E& L7383 Aok vt dEAQA EE 279 D/AE

NBFZEE 70%, SARE= AFH%E =
2
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60%S+ 90%, =9 JEA AL 90%S ALgstw o).

3.8 Step 8 dABATEe BAA

A3y AFAYE s 94 RFA7) A% NPoE BFFYL
F e AYAD BE AFE FRstol BYVEL VIRt Fo@ Be] Do

A FE] AHYFAHAAE ARAT T 12 B0l SUE ool FHA
e F1Z FHAFYVIECN A8 FHAE FAE AT Ao AT o] AlE WAL &
FE 50 AEol EYHAE B AHAA AFAFEAM EFA=E APAo) mjg & @0
ATh oled AP & F2AZ7] Y5t 1S IR H & A AFANE HAY
= AS AF T Jod, dA FuEd, 774 Tl aisAA e ABEA D A
FE ARGB7MAEAA A7 S HHS LA A S



17 $ABA 715 (no failure acceptance rule) o] 213 AFHA JFA3
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A 7bg ol AHEEelAL gou, T ABAZI0) AN tes 2o

3.8.2 19 3L HEete FARYIIE

Al
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7

1749 AL & Lst= 3§22 R4 712 (zero/one failure acceptance rule) o] 23t &
Y e Y] BES AEee] 1718 3F S F gk APAT(En]l) T ABES
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=o °g #PAYE B
O ZaAZ ok
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EAA A W2 Fig. 129 (a) 9 Zz‘ol n7H94 BEE N AJBAIZE(tn]) Fetel
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0% o K oE.
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do
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FAIZH(tnl — t(1) S e F /\l?.ﬂf‘lﬂ% TUA st Yol & o9 Tt

e wFsto ok 3ot

A1z B F ABAZ B

A7IA (1) : BAEAR AR
t' : Extension test time©]H,
AFEEL F-59 AirAolt
b 2. IRAZHE(1)E €3 Yt

7F4 3. 8] B QY (Non—Replacement) Al 8ot}
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1
1 X(oy2r+2) 8
tnl BI(X)P ’ [‘ ln(l_p) on }
Sample  Fallure time (t,) Allocated by (a-1) |- o4

~
A R U

R R

(a) Classical method

2 90 5.599 9.235
5 70 1.052 1.735
5 90 1.621 2.637
10 70 1.098 1.811
10 90 1.503 2.419

(b) ISO method(8=1.5)

Fig. 12 Test time of zero/one failure acceptance rule

2) 1SO A FA FAL AlFAZr AAbEH

ISO & nje MEL A8t A|AZHtnl) F¢tol mgol 17) olst L&A &
At AdurAolt nlo MEL Higo g AFARLS Aisdong 9 AER
AR 1 A Bt ;go] wAlE] oW oz 1746 the AP FyA Yotk H

AR S oteiel Fom, Rt,)=e ( )% AHEE YR BFFT,
ANBF, AFHFEL ST e A4 Fig. 129 ) AN HERE o] &ste] ABA



(1-CL) = R*+n- [R" V. (1-R)]

Step 1 : No failure test Step 2 : Ext

Sample

One
sample
fails

Time 1

1o

« i no fallure, then accepted
« if one tallure, then go to “sten 2»

Time

(a) Test time of method 1

Step 1 No failure test Step 2 : Extension test
Sample : |Samole faljure n-1
n ) n

One
3 N
e I falls /) 2
1 1/ 1 ...J
- e Time Tire © "Tl
[ Qualification Rate : 0.7 ] [ Qualification Rate : 0.3 1

(b) Test time of method 2

Fig. 13 Test time of failure acceptance switching rule
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Table 4 Test time calculation of faillure acceptance switching rule
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Table 5. Typical Acceleration Life Test(ALT) Model

No TEYy No re HEHQ TMEFHAY 2
! fdad 43 ZE (Load Cell) oy $22d
T o]oka A T B
i oil::izl_ui 44 ; m%i— (W =Ce?
TE e 45 98 =2 L : $EAHEBI00p 9, FF54Y 5
4 F7ree 46| T8 Il (Damper) ede smcAmen)
A Vi ZEHE FEAYLE)
5 kd 47 ZE 2] fFo]olH C,B: AAH} & Puje) g
6 7)o}k 43 #}(Chuck) Eyring 2.9
7 WuleE 49 2§ 8 T E(Lift) 1 B
8 FOEES 50| A wede AZe L(V) =5Ce”, (C=e)
9 FUZE 51 JEHP= L: gy 2o
10 Z5oEE 52| @Yo} ZE(Linear Motor) V: AEA FRELE)
11 3 53 £ 235 (Ball Screw) A, B: Ao & mdo w2
12 o] & 54 4GRS At e
13 A& Brake 55 | FAhy]g oiQlE (V) __1
14 uAUYE A=Y 56 43 Breaker
15| Flexible Hose & Fitting { 57 Transaxle-8 HST L: A%3 S
16 A &7 58 57]714 Filter Vi 2EfE FF
17 FHRUE 59| FA71A Turers 270 K,on: 243t @ 59 25
18 S EECET 60 3471 A & ATC eE-FE 29
19 297] 61 Faus| LUV =ae TtV
20 oAz 62 Cartridge B U: AUEE@ESE BE %)
21 0Oil Cooler 63| YWFsF2E TdARFUE v Ager
22 AYPE zuUgPE 64 38 AFA= Ab, ¢ : AR} & mde] B
23 FATE FHE 65 AT AEY $F3 CE-HIAEY S B
24 | g zadugzdwE] 66 #9 Filter C
25| HSTAHR A 257 |67 A3 (Winch) LV)=—""F
26 A TE FUE 68 2yH Ue 7 _
27| @¥¥ X (Tandem Pump) | 69 Butterfly ® 5. U :]%' _fgeﬂi A, AT F)
28 Accumulator(%—?—o.}{]) 70 il ’\1.5’_‘2—‘:!2 ]\3/’ ‘C,éntH;L@_E?lgsﬂO]: 2 pae i
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31 18370l ] 73 7(Cam) Ay RE ‘
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33 s Aeidn 75 THAE8 A C. : Flow rate
34 AEFT7] 427 76| 5714 HAAAY AFof o] C; + Characteristic
35 g g 77 ol$P T Miner 3£ 29
36 AT YA 78 327 YINS =1
37 ANEE 79| A7 ReAEE 22 Coffin-Manson 23
38 WAL 4 80| &2 79 (Telescopic) AT C
39 25 HE(Axle) 81 FEAFE Beola - (AT)"
40 APE EExols 82 a4 Ay
21 FHAA 83|92 AAY 29 GFoolE S-N Curve
£ # 2 (Coupling) 84 LR N=Cs"

27100 NG FEY B
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Fig. 14 Test Effectiveness Analysis & Performance degradation measurement method
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Table 6 Research table on international standard on environmental test items
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Table 7 Procedure for environmental test classified by international standard
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Fig. 15 Climatic category & Environmental test condition
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