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Abstract: Based on the theory of fuzzy mathematics, the method to determine the
weight of bearing quality influencing factors was put forward. The original model of quality
achieving reliability was modified and the improved model of bearing quality achieving relia-
bility was proposed. Then the true value and true value interval of bearing quality achieving
reliability were further estimated based on the maximum entropy principle. Taking two kinds
of tapered roller bearing, 30306 and 30204, as experimental objects, it was found that the
deviation of the original reliability model calculation from the test results was 20% —35%,
and the deviation of the improved reliability model calculation from the test results was
12% —14% , which was reduced by 8% —21%. It can be known that the improved reliability

model is more accurate than the original reliability model.

Key words: rolling bearing; quality achieving reliability; fuzzy mathematics;

close degree; weight; true value assessment

W5 B #8 :2017-08-05

EETE i A AR 34 (162300410065)

YEB R W5 (1957 ) 5 308 1A S0 L 323 SR S R P BB ST 5 2 15 AL B 45 7 mIBF 9T

SRR W X, 22 2 6 A5 SR TR AR B il R B S BT SE M S ). A s 3 J0 2F iR . 2018,33(12) :3013-3021. XTA
Xintao, LIU Bin, LI Yunfei,et al. Research on quality achieving reliability of bearing based on fuzzy weight[J]. Journal of

Aerospace Power,2018,33(12) :3013-3021.



3014 i o= 3

AN S ¢

% 33 &

TR BNl 7R R MLA ™ b 2 Y SRR R, B
F2 AR R A 2 10 0 3 4 2o U8 DA SR ) 4 22 [
T8 Sl BERE AR D TR B BE 4 A RSO BE AR T . IR
Sl R Tz B T LR B A S T8 i A R
B I7 2508 5 5 AT AR 5 8BRSk, 2 o AT
LA ZE B il 2 — . Bl A B A 2 20 FRE
FE AT AIUBR ™ it B P ) R o B B L
IR St it JB ) T SR AR T R AR

TR Bl il 7R AT P AT AR R A A R T
L R N AR HEAT TR B BB OR S TN
MR ZE LA . Aot B T —RloHr 1 /N R S A
TR Bl AR P R AT S A A i 22 2 DL S e A
2 — P DN TR SR AT AT S R DA A RR
o RARAES XIS K S AL LA 1 R 52
I 4 1 I 25 4 E AT O Ak 18 T I 0 AT S AL
BAFAERY AN 2 32 5 — ] T VP Al — R X 2% 45 4y
AR . TSR T — R IR T R R A
75 o A HEVE IR FE 8 /MR LS R A AR 1T O v T AR
PRAEDE A BE Y 2600 R IR B S A .
Vi SRR B JRER R A 43 A FH DL S A R
I 2 PE e AT SR (9 78 S R L 06 TR 45 2R 2R ] S
BRI Ao FAR . BT EE DIAEAs & sh L
Tl 2R R X G X TR Bl K RN A R 2 ] Y SR g T
PERESEAT T8 40 B - 3R T AN [F) T8 B 5 3aE
e W AR . Gould 25T T L v KOS K &
H AL At 7R 1Y B0 48 B vl R Y 5 e I T S B
T R R il g 57 AR B S B R Wk R
Desnica, Asonja 20780 g 57 7 b AL 7 1] % 5l
R P SRR RS, BT T R LG T SE g AR R RS
FHAAE T Pl SRk 09 22 5 B S A O 4 8 1 42 v il
AR AT EEVE M R P %8 . Mikic SE0 R 5 28 X K 46
BIL o ity R o] S M AT T IR S 38 A X A R Bl )
i) B 0 Ik 82 00 2 5 23 7 T AR AR AT SE

it JO S B R R MDY R S A 4 A R A
7 Al BT AT LA SR B B ARG T K F AT R
7= b B9 25 % 48 AR 4R ) AE — 1 S LN BE R
N o B R B ST BT R T LK R Y iR 2 | g
P A SR N 5 R AR bR AT S L T 0K L A% dE
bz 81 22 2R 5200 . 0T S5 30 0T S 9 i 5
SUR LIS TR R & SN ER N S P
b s P 2R A 2 B 2 ol A . AR e R 2R A R) B
W L2 R BRI A 2% R bR S R AR X E AT B 5
(R o X 33X i 0 AT DACKE IR 3R 1) A2 2% B e 4 il Ry
AP R R R E X S i R RE S
TR S F R Z RS AT % %2

fih 7 ot BT 32 1 22 TR B R 2R R R R A
2R (A A B R OR A J T SR ) = R R
U e 0 28 i e i 2 5 vk E AT 0 B g2 AN B 5K
(1 AR R e A T LA AR R b S [R) A, AR S i
RSO T BA J5  BE R R R TR B A 5
M PR 2R AAPR S o O sk 2 B D ZOIR B 45 R AT &
JICAT B A i 5T S BT R 4 ) DR B A L
RIS AR il IR SE BT SRR Ol . T Z R E &R
GELE' 1 AR SO SRS BE LN ST B A AN R 43 AT
7 X Bl R a5 R AR B R DR R TR R R
PEAT IR HT AR IBCAS 52 i TR 3R 5 il R i B 25 A A
ZIAN A SG AR o ST IR B0l R o S 3T
FEVERERIF BEATABAE . $2 T S0 A B R D o S
B ] SEARASERY L 5 T i i I BT il R ity o S
BT SE A 1) FLAE S EE X (] AT A T

1 AIEERE

1.1 HENKE

e B At 7R A HE A T B R AR X0 AR R S BT E
A8 bR AT O FE  AT LA SR A 12 1k BR 48 br 2 8 i 4L
#9750 X, A

Xy = L0 (1) 2 (2) sy 2o (B) sy 2 (1) ]
(D
Kk HEART S k=12, n;n REHE A
B o o) R 5 kA Bl R G BT 75 A% 48 A5 19 2 800
HH.

TR W il 7 I o T 2% A% 4 A 1) 5 i) R 25 4
ko A A DARAR SR @ A5 i R R S 500 BUE Y
X, R

X = [2;(1)sx:(2) yooeyx; (B) yooe s () ] (2)
Kb WA RIT T 0=1,2, smsx; (k) R
s AN EVE N s A IS EIDE 2 Sl g1
1.2 mES%

PR ) BT S5y Sy 9, Py AR AR
S, Gt S 0T A% AR bR B g e R 3R 2 [A] i AR
RIBRIEAE 2 (o) J2 52 ) DX 38 2 8000 4+ {8, 4 2R
A SH A« O 2

Py <ai(k) < Pj3j=1.2,,] (3
Kb J i SRR @ J=4~7, WA
SR 15 (E IR L B 7 S BRGSO

MR A5 2 (3) X BT A 2 800 A R0 A 6 A7 o o
EH o P, W) 5T 5 G mT S 30 R T B ] 3R
A

Y! = [/ (D sy (2) e s 3! (G)seees 3! (D (D



512

ST Ve 45 T B AN S B Tl i S T

LRI 3015

A
(5

yiG)= A;I’
At M HFFE S, PbnME(E 12 BE 8L .
DU Ay 7 JB 2% A% 48 s S ) PR 2R S B0 Y
J5t 25 2 S BAR 2R o3 A P 8 R] AR AR K
Y, = [y (1),y,(2),- ,y:(J) ] (6)
A

’y[(j)y"'

yi(j) = Zy?m (7

EEJUG)%H iéfhﬁm:u A%ﬁ%ﬁ&ﬁﬁ’ﬂﬂl%

yo(l) yo(Z) ¥ (j) yo (J) ]
i (1) (2 v (J) v ()
£ : : :
yvi (1) y;(2) vi () v (J)
Ly, (1) v, (2) Vo (7) V()]
(8
1.3 ZMEENENHEF X
AT P 532 i PR 28 0T B 7 it 0T S 300 T S Y 52

M R JEE S AN [ ) o DR 0 e 22 0 4% S0 PR 3R 75 A 1Y

SR o e R B B R AT X2 SR (R R AR

8 /N A B 5 Wi PR 2R A 7 BB A 9 AR 2 T

KA MYARCHE L . AT LT X 23 B 52 Wi (A 3R 7
'f'MKEPE’JEEﬁV AT o 5 12 HEAT 20 A
GUORTEAE RA — & B R T Z8 B LA AN R A9 J7

5 AT o0 A A 8 S O i M A B ik AR i Jo S 3R]
FEPERIEE R .

L3 1 SRJmEEAE
B2 TR X AT e g 2% U S 2 [0, 1]
s AR IE BT A R 30 24 D AR K
7 = e 9

B Z e A RIS Q AR TR L A 5 )
Z A TT R HA AN R 0 1 B L ] — ST R A

AR R, Z kN
Z, = [2,(1),2,(2) ooz, (k) yoor 2z, ()]
(10)
W9 2, i=1,2. .o X Z, W45 & LRI,
RE S 4 X} = {E
A = |z — 2ot | 1)

Apmax = MaxAy 12)
F 7 AR ) Ja 1 T 2R Y S T R KR

Aik

13
A pmax (13

ik — /l[k(zih szor) = 1 —
REE TS

fzfu,z—l 2y em (14)

s BE AT AR W B4 R 31 22 1) B S T R
SRCE IV SNV AN VS R
Z AN

H SR J B AU 3 SR A TR X A ARLER ]

PLRE SCh
w =i =1.2.m (15)
2
i=1
13,2 I3 AL

X Ml X, A BRIEE Q R EIH T4
/10/16[0’1]% /liheto’l]ﬁ%u% X, ﬂ] X E@i%
JEE o X R SR R R 9 5 A

du = dy (X XD = (+ ZW i )i

(16)
Ao HES X, X, BIGENEGp MR —
B EUIE R
Mop=1 I, [ 0] ¢ 3T I B g AR Ay Vi B BE B
M p=2 W, [T SR iy i A i R L L A
ABRiEE Q Wy W A BRI T4 X M X, 1
I 30 B S
N = N,(X,,X,)=

°Xi+(1*

SR EEAE H E  B iE B 32
“oTHy I )

X, ° X)) ] (17)

X"

1
P

X, - X; :ﬁ\;l(/lok /\/lik) (18)
X, o X; = /( (/lok V/lk 19
JC':F'“\/”%:{“&” ﬁﬂﬂﬂijﬁy“/\”%‘:{#“ I:J‘”ié%:
H:XIE&/J [20]
T B 30T B Sy
le:Nl(X()7X1):1_% /Lo/_ ik
k=1
(20)
WL B A 3
N? — Nz (X)’X'):
2 1/2
( 2 ‘/l()k Hik ) 2D

FE R 3T B



3016 i o= 3

AN S ¢

% 33 &

Z (/lok /\[li/c )
I:N;, =N, (X,,X,)= =

E (/xok \/ Mik )
k=1

(22)
22 (/Am /\/JL

Zﬂok + E/U

(23)

W 3T B A 0 X A X 2T O R
TEARR G VE T T, B 9 5 SR 2 0 3T R BRI 4

X() %H X, E@%%ﬂﬁ%yﬁZaxo %u X; E"J;é%ﬁ

I:N,;,=N,(X,,X;)=

ZNTE
P O 30T B A 3 L ot S T PR R X AR ]
PLE LN
w?.gllys Nﬁ - 1’273’4 (24)
ZN

K w FH(@ED?MLT“ 5 2 Y i B R e PR 3R AL
o, ﬂ”ﬁﬁ&ﬂi%}ﬂﬁﬁfﬁﬁ%ﬂ%ﬁ)ﬁ AN
A seo; N FHEEBSON 3 B 1 A5 3 1Y it BT 52 ) B 3R
FUH s of W BEEEOM 0 BE 11 A5 3] (9 i Jot 52 i PR 3%
R,
1.4 FESKsa T EHESR

XTI A il Rt o s e DL 2R 7 5 T AR SR B R
T A AR AT B 0, AT LAAS 30l K o BT 45 905 il
HER RS A E 2

X = Zwiy;(j);l = 192""9T§j =1,2,-,J
i=1

(25)
Ao RO R E S T=5.
SEESEAIE A VA ELN R CRE P s
BT SEPERERY 1, () 5 St
(1) &~ 1—exp(—ax});j = 1,2,,]
(26)
P @b Ry B ZR Ry (o S Bl R b 7R
S; Gt NS ¢ FhRCER B A8 J7 5 BT RS A B
7R ity J5T S B AT pRA
JE I 4T S P A A AT — S Y ol B L
XFHFEAT B IE . A I A5 280 ] SR A5 W] 5E 14 A AL
R R

f(x;)= abx""exp(—ax’) 27)
Ji ey 1 AT M R R A S ) [ R S S UE

x; BUE A0, o) ByHTHE T . Y 2, € [0,

+oco) i,
Jf Fleyde =1 (28)

SRNT Bl A 1 52 el TR 3R 2806 UE. o 1 52 B
Hy{ﬁ{glﬁj‘j[ovlj9é 1,6[031154_’

1
Jf(l‘j)dx:l*exp(*a) (29)

X AE R R SR i A R RN B L IR I
TN AR A R R AT Rt

AR T SRR HT F) ol R o JB S R AT S PR Oy
1

R= 11— —o

[1—exp(—ax’)]

(300

X @b g b B 2280 R (0 D9 3R (19 i 5 7

S, Gt RS ¢ FROASCE B 52 7 vk P AR E) b
7R il J5 S B R S PR

O PR R A AL 7R 32 3 A5 TR v (4 it B2 i) 2 00k

FEoRAE . & SO B BE AT SR 5 UG HE R 8 o K

flz)=R)= %ﬂﬂexp(*a«r?)

(3D
R AL SR B B

L(asb)= [

(-

ab :|] Hl,lfl .

1—exp(—a) et

exp fazx (32)
%@lﬂ'ﬁifrﬁ’ﬁ&jduﬁﬂﬁfrﬁ&jﬂ

J L _ ] Jeexp—a) N

Jda a 1—exp(—a) — /

anL:i+ Zln«Tj*“Z(‘Ty 'ln‘T]'):O
ab b j=1 j=1

(33)

K ; AN R SRR IR s T dh A %A
oo MU W R B b (8 AT LU B 3k Ak
Kt

fih 7 ity o S5 B AT A B R/ R A A5 5 )
AL AN T b 2 e A5 9 K- Y e
v AP Al 7 18 8 3% S5 R ROK P RE TR R/ o il
PR i J3E S B AT R P ) R R T P X Al R S
AL AR bR A SR BTG, 2 B A5 90 K - Y fiE
JI 23 R 5 2 Ui B S BRI T4 0 T
- BE SN

2 HEEAREERXRIEMEIT

ATETZEARSEHETH A EH BT
2 X il R S B S B AT A AR B 2R AT 5 T



512

ST Ve 45 T B AN S B Tl i S T

SEMEDETT 3017

TS0 il AR 2% A G B 5 S B AT A R S
11 A B EHRE 45— S A O A 5 S B AT A
PEECHE 9 B BRE A L P AR 408 d I It B ST Al R
sty 50 S W T P ) i DA AR 5 R R O SR A
L3I0 A1 1 DL » B I T 28 % B9 B AR K T Xl R

sty 50 S B ) S R R AT B AN A (R X TR A 3
2.1 HBEEERKER
i1 3 (300 2 Bl 7R dh B2 G S, R Bl R
sty 50 S5 B AT AR A B 81 R, T LSRR A
R, = [R;(1),R;(2),++,R; () ,++,R;(T) ]
34
MR BCHE 1Y 51 R, #2548 R 9l i [l )
A7 Bl AHRE T A 3 R S S B AT S R R R
Rs,. N
R, = [R,(1).,R,(2),++,R;(h),++ R, (T)]
(35)
[ Ry RS d MHEAR sh=1.2.-.T,
W HBIFEA R, 0 (R R N

T
R, — iZRd(h) (36)

XFECHE P4 R, #E4T DY % 2 AR ]
IS B D Al i BT 45 9% 50 30 T SEPERE AR
R = [Rl 9R2 [ 9Rd Pl yR[)]T (37)
KPRy WBYEE d DB AR, d=1,
2,...’Do
2.2 RAMBEREZE
Bl BT S I AT FEE R, 085 B D S A
m, = %ER& (38)
o om, R LB A DR R 5 LR R R B R L =
1929"'7q;q j":’%%mﬁo
P 5 KA Jirt BT A5 7K i BT
R, 1Y 4% B Jit U 5 il

S BT e R ER

dR

JR/exp i}/\,RZ
Jexp Zq}A,R’}dR
KPP RAKXT R, WELHEH L & ¢ W=

(6] 52, Ry oK A B0, ks B H 2 1.
W RGOSR A Aoae A, ST 2R A

—In Dexp ZMR’

v

T Bl R gt B S BT P ) e R R R
PRELR SN

39

m; =

dR} 40)

f=f(R) = exp 41D

q
Ao+ D AR
=1

Tl 7R i J5E
E V)

S B ] A A 5 R ABE R 20 A e R

R
F— F(R) — Jf(R)dr _

Jexp
Kb v, HR %TBE
2.3 HEEREERXEfMIT

0

Ao+ EA,R’] (42)

S, BMIERD R EHRTHEENEMER, N
R, = JRf(R)dR (43)
BEBEKFE «€[0,1], BEFEKFERN
P=(1—a X100% (44)
), xR BAG K E P=a/2 Ab By E 15 X 8] 1)
_Fl_ﬁ RL* a/Z{WjE
P— a2 — J F(R)dR (45)

RO

XN EAG K P=1—a/2 4b 19 & 15 X 8] /Y
AR Ry=R, .- Tk 2

lea'z

P=1-%—1- j F(R)AR  (46)

JIT LAl 7R i J3T S B0 AT R P S RO Al T X TRy
ERL 7RU:|: [Rw sR @/2) ] 47

3 mEREIMAEEREHR

ARYGR KA 5T BA G2l 30306 [51 4 7% T il 7K
LI 2l i 3 B8 A Sk il 7 B B 25 %9 L i 4R
FNFAE PR 30 & 30306 72 iR IR Rk,
M) (58] 4 V&S -l 7R F 20 sl 8 ) 5 g PR AR 22, AR 3¢
TR X G2 R TR TR L AR PR TS 8
TLRTSE S A NBISE 1L A SMESE9 4.
TR 7 (8 FH 1 41 20 Jon ek B 5% i) DR 36 A 5 T 23k
TR 1,3 1 P HALARFS 2 0 SCk[18-19 ],

FEAE N T AL R rp L BE LA 30 & 30306 [
HEVR SR A R 38 A R AT RS S X R B

Jon R R (R R AT AL S SCHR B B (R
X, Hfi:dB,

X, = (53.167, 53.667, 55.167, 57.167,
55.833, 57.167, 54.667, 55.000, 55.667,
53. 667, 56.167, 53.667, 54.500, 55.167,
56.167, 55.000, 54.167, 52.833, 53.833,



3018 o= 3 % 5 33 %
55.333, 52.833, 56.000, 57.833, 54.667, A TS E R LGN U S
53.667, 52.667, 56.000, 56.333, 55.667, T2 X 32 56 A R 3 i R s g AT R
55.667) Y . WU R S RSB =6, RN

B 2 = D e B SR PR L 0 Bl R T L

AR B NGEE 2 R 7S . W 30306 [B] HfE VR Al K

SN i TR W PR 2R I BE AT I B LS SR A U RSl B A B A R I 2,
1 PHEZENHSREYL
Table 1 Symbols and meanings of influencing factors pm
iR X I J 45 43 iR EP i & ¥ 4
X, K, P Xis L. 4
X, S P X5 S 3 IR 4118
X A28 8 X G R W B0 s
X; Li P Xis H1 R T 7% T L )5 411l
X: A VR TR i P Xio 413 I 418l
X; VR B A X0 So 41l
X: A VR 4% T R R 1 P X D. BT
X DAY TR T A [ P el X A2 BT
X, S (P41 1 Xos )3 BT
X0 e RLRE B (P4 320) i X1 WS BT
Xy S P X5 Lk BT
X, K. 4 Xos 4 AT LR 1 BT
X S. 4t Xy 3 187 B 3 WY
X A2 41 Xos HE TH % T HLRE T BT
20
15 g e * X = X, X, X,
BX eX S8 S
5 10+ J ° X, % X, X,
el =S = o . - B % * . . .
AT . . OAHTII T T D e
IS R R R R R R R R R R R R R R R R R R i b s
st ‘X, X, -X, eX,
B | | | | | | 2 2 : :
0 5 10 15 20 25 30
RS
GRS ¢
Fig. 1 Data of influencing factors
R2 RYMEERRERSR
Table 2  Quality grade scale of vibration acceleration
e RBES ARME(ME/dB . ¥ MBS | FS O MERSH WfEE/dB B R A
1 S, 53 3 3/30 4 S, 56 8 23/30
2 S, 54 6 9/30 5 Ss 57 4 27/30
3 Ss 55 6 15/30 6 Se 58 3 30/30




512

BTV 45 T RO A B B i B S ST PRI Y 3019

M 2 n] %, 30306 [ #E 7R il 7R 45 i R4
G0 1) b o (B B A T R B v T RIS 3
0 601000 2 5000 R A5 T A b o (B ) R/ NIRRT L
BET LAKT 25 12 56 %l 2K HE A7 5 5T 4 2% [ B AT DL AR
R A B 45 S G0 T L SR 58 R VR 1 Bl R 1) AR
T L ) A G 45 T A R A L T B R B R A T —
UM B 1T LA A5 3 38 56 (58 VR 1 il R Y A T
GRS R A 2,

X T A R g I £ 1 SR Y AR B0 n i BE Y A% i B
A5 2 W DR 2800 e (B R A T 40 2%, 45 B3 56 il 7R R )
PR 28 4 BT A5 S AR B A A I 2R B I B L3R 3,

1.0
08
=4 0.6
§8r 04
L=
r_"E' 0.2
0

s s, s S S S

30306008 HE 7 T4l 5 T2

2 BT A 92 R R o3 A 18]

Fig. 2 Quality grade achieve accumulation distribution

3 EMEERMRERIURESH
Table 3 Achieve accumulation distribution of

influencing factors quality grade

Fs S, S, S; S, S; Sg

X, 0.000 0.133 0.300 0.700 0.900 ~1.000
X, 0.000 0.067 0.767 0.933 1.000 1.000
X 0.300 0.733 0.867 0.933 0.967 1.000
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SRR 2 E) AL A N wi = 0.0346, w; =
0.0382, wi= 0.0400, w;= 0.0344, w;= 0.0398,
ws= 0.0407, wi= 0.0409, wi= 0.0238, ws=
0.0370,wi,=0.0350, wi;, =0.0357, wi, =0.0410,
wis =0.0336, wy, =0.0392, ws;=0.0397, w;=
0.0318, wi; = 0.0348, wls = 0.0327, wiy =
0.0334, wyp = 0.0316, wy = 0.0285, wp =
0.0372, wy; = 0.0364, wh = 0.0396, wh =
0.0372, wi;=0.0354, wy; =0.0371,ws=0.0306,

5 W) R 2R A4 A A A o Jo 45 4 2 B AR 3R )
A B 255 R B T LAAS 52 0 DR 3R A 5T 45 2 R
BEWME N x,=0.0348, 2, =0.146 2, x; =
0.3585, ,=0.6410,2;=0.9158, x;=0.9882,

[Fi) 3 AR 38 Tl R iR Sl o B R 4% 5 i P AR
6 B A 3 1 H A 52 e PR R AR B E D7 i T L
SR H A D 7 VR B R B9 A R e TR R IR S



3020 i o= 3

AN S ¢

% 33 &

WAE W3 4.
x4 RREZFZWEZRHOREEHNE

Table 4 State composite value of quality grade

influencing factors

W E X X T3 Xy x5 X
w ~0.0348 0.1462 0.3585 0.6410 0.9158 0.9882

w’ 0.0358 0.1451 0.3570 0.6403 0.9159 0.9884
w' 0.0348 0.1461 0.3585 0.6411 0.9158 0.9882
w 0.0352 0.1472 0.3558 0.6385 0.9147 0.9881

w, 0.0342 0.1477 0.3570 0.6392 0.9133 0.9881

Tt T4 2052 ) DR 3RORR A 5 A - R A0 K
A T AT AR B R R e = — 1,054 M
b=0. 675, R P 545 R AN SR i) R 5T 52 3
]S AR R T LA 3 0 159 7 Al R B9 9 Sl
AR AN [7] it J5T 25 9 I ) 52 B AT A M Y £ 5
B L3k 5.
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Table 5 Integrated matrix of quality achieving reliability

45 1 2 3 4 5
CIETA i w; w; w; w; w;

Ry (x) 0.06175 0.06298 0.06176 0.06230 0.06097
R,(z) 0.17843 0.17747 0.17837 0.17940 0.17993
Ry () 0.37156 0.37017 0.37156 0.36908 0.37021
R,(z) 0.63294 0.63219 0.63299 0.63046 0.63119
R; () 0.90947 0.90960 0.90941 0.90836 0.90686
Rs(z) 0.98718 0.98733 0.98718 0.98700 0.98698
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Table 6 Reliability true value and true value interval

estimation results

WEE S S, S; S Ss Ss
Al ek

0.0621 0.1786 0.3705 0.6319 0.9089 0.9871

TFXIE 0.0612 0.1775 0.3690 0.6304 0.9064 0.9870

XA 0.0629 0.1797 0.3716 0.6330 0.9097 0.9873
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Fig. 3 Comparison of quality achieving reliability
results of 30306 bearing
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