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Storage Accelerated Test Design and Practice of a Type of Rubber Ring Seal

YANG Xue-yin
(Beijing Institute of Structure and Environment Engineering, Beijing 100076, China)

ABSTRACT: Objective The accelerated storage test was designed for a type of rubber ring seal and the life of storage was pre-
dicted through the test. Methods Based on the failure mechanism of the rubber ring seal in storage environment, combined with
the aging model of rubber material, on the premise of neither changing the failure mechanism nor adding new failure mechanism,
the rubber ring seal was chosen as the test object, the test method of putting more stress to accelerate the process of product fail-
ure was used, and the life of storage in the normal environment was predicted according to the test result. Results The design
and validation of rubber ring seal storage accelerated test were carried out with the temperature stress as accelerated storage
stress. When the storage temperature in the environment was 20 °C, the life of storage could reach 16.97 years, and the confi-
dence was greater than 0.95. Conclusion The storage accelerated test was conducted with the whole rubber ring seal as the test
object and the temperature stress as the storage sensitive stress, the estimated storage life was in relatively good accordance with
the natural storage life result of the product, and the test status was much more real. It provided the reference for the replacement
period of rubber ring seal. Meanwhile, it provided a method for quantitative evaluation of the storage life of the rubber ring seal.

KEY WORDS: rubber ring seal; storage accelerated test; failure mechanism; temperature stress; the life of storage

PRI AR & Jm R R N AR A5 Bl s iy P, LA A B T R A A o A (8 AT

INFSEHE: 2016-01-14; 1BITBEHE: 2016-02-06

Received: 2016-01-14; Revised: 2016-02-06

EZ®N: BFE) (1988—), B, BRI, MTHARE, TN, T2HRHSENITFRIERTANRICF IR AR,

Biography: YANG Xue-yin (1988—), Male, from Heilongjiang, Master graduate student, Engineer, Research focus: reliability test and acce-
lerated storage test technology.



- 106 - o B TR

2016 4F- 06 H

Frat FR i, Ok BE 23 B 5 I 1R A HERS I 52 BN T
RS, EEERBUMRI ARG | B4k | A1k
TFRE BRIE T RS LG, M=ol lak
Sl P RERI S B ARGE K ISR 2256, K
FPIRXEEBINS , 24w E B e, B, %
BHERE R A — R R, AR R X I A7 75 6
TEAE 20 3= S A7 A7 i o LI, AT XHARUBCE
BT R s I AF I 5T, LA LI A7 R 5L
B, JF IR A R AR A A B

LR LA 223 B RHAR I A BT 88 B BIF 52 50
AL R RN E A I e A A B S
AP R N &10 mmx10 mm AR L
AERE , gt R AL LI g, AT 22 e 5
BERIACPIAL ™ il I A7 73 i o LA ME A AP O E
BN A0 7K AT A8 o R OR 22 i TR S Al
EHASE , I i PG 7= bl B AF A5 i o 20T IRAE T
e A3 2 Tz R AT, AR AG A R R
AR IS H AN BERRIA B 2R A JE I
Xof 7 i R A A A T AT R AR 2, XA 7 il I A
A VAN RS T HE R Ok By o DRI, 1 5
BT AT B X PR AR 2 B R S - A U LA B2 g
7 R A T i B VAR L e 2

SCOPTESS & C A WS TAERYSERN B, (X
P WA B350 00 A2 8 2t P 301 27 5 i 14 32 Wi O
JRE I WA a6 7 R 5T AT o M s P R 1Dy
WX, SR RERE A BT . B EIE WIih
FRgi e R AR BRI e A FC S TARS O,
DAPRSRORS P2 45 e TR 25 2R o TRl , X 7 B) 22 e
B SRR S 2 3 S DB i K AR R e B
(EAY BB 1 %% J Pl M RE X L B B o T8 i )
B PERE N R A TIN, A R AR S TR
25 7K AT R A K AR AR LR L, LA
ERG K AL AR & FBUE . TR SRR AP |
SUASTE NG B R AL B HT 3 R, IR g #4938
577k (B e G B IV g 475 S B i s 2
) I B R R R o AR IR A R T R
PRBEN FT T B 7 S IEAF A, AR A 8] Y 5 5]
KIS R] 28 B3 A7 BRI ™ i AL A 5
i IO S A — i ) BRIR o B RS SR

1 MERERAIES

ABE T by AR S PR AT | Ao P AN AT b 2 42
f B2 FEIRBEIN R, AN R IR IR

VEFHAE, I 2 D2 fh L3R 4 P IR B8 IR R i 7F — B
IF ] BUR R AR B e 254 . 4. PERESE i 45
R G . WML MG A - THW 2. A4k,
Fc 5 FAT H DA B 124 PE BB IR A, 3P BN 4 3
BRI AR A R AL o

B R AL B S, NS RUHL B Y A B 53
M, HA MR /- FHE A £ BE . MIBE ol s B
() BT WY, 5 =2k TR sc ik il S LR
¥4 B RO A5 = 358 ORI ) A2 AR A
WG S A R, AR AR AL S
TLRIUAM BRI R F; U 7 LT,
PRI AL 1) 2 A I G2 0 K 2 5 B e T At
K Wa k= A AT .

W5 B R R SE BRIV A i R rp, 223z 3
VL RN LA, 3 79 )y TR 118 5 ) o i R A7 1
FAFREMEEZ —, WBETHE, WnE T4k
BHOE > Tz sh'"), 258 3 iR a2 A B
fEBERT, (A5 L 0 P BV e 2 A Wl 3 A AU E
St AR (4 A 77 A R A R i U e ST [ P A
WFFE AR T 0, 78X K Y A SR IR AR Ak S5 ek &
RSN e 2 &R B, A% [ SRS (B
. SR RS, WKEE) WEMEHT, RS
I AL ML S5 AR e M4 L 8 AR 2 A ML A 0L
Bl FE G S A AR, TR T AR
Ak, ETARIE TR I I A

HLBRRY 77 [R)FE B3 FAG S i fb 2 B N i B, 7
BB MM ER T, MR AR INETE S F
TURAEE AR AR N TR E ROk, T BRI
MR AR AT AR RN S bsst . AR Y5>
ETES . SLAL. G B AR I N R A b2 B A
Jei o AIUBBUNE e 2553 Wi 528 it O 0 100 S8 8 R 2 e
TREE, AR A REiR 1k .

FHE,  SCH AR X 70 % A O e e A7 i
YSAIRGT TARRE, X a2 0 i f 28k s Rz ) A 7 A
o RIS Ufs e 48 3235 Ik 12228 3 Pl = i S Bt
4R 28.17%, L EE W 14 R sk A7
TFRERE 5 R A RE X HEB6AIE T A .

2 BREHERETEAR

N T TSN BB S PRIV AR, P2 iR
ROR, PO A A AR, BT 0) S BUAG i Pl
PEIF R I AF IS B TAE, SRS T By

ko



B13E 3

B ED s SRR I B BT P A 0 5 £ 107 -

1) G0 0 R e 4K A AE IR A2 (LR
RALHAERE S, LIRSS B AP RS TR
I B B 8 Al 28 [R5 o s e
AR

2) F X B R SRR APIRES , B IR AR T
BRI A T ORI TR, X5 P T P REXT L
U, FRER HOCH R RE R b —— I R AT
o AR IR AR A DORERFE i PERE R
AR BC R, IR TR R AR S5 i K A
e AR AR A B BU L, DLy SR T
WAL R & BIPUE, FAESERE_L AL 28
Y] e earso O = ) VA S o W o S DRSNS A
56 0 B P REXS FE e i

21 EHEAATHIREFTR

JE 45 7K A8 T8 32 9 156 FH %85 53 Pl A A1 Ay i e o)
%, BB ERIA R RS, SR AR Y 4
BN, I E S I T s e AR ey o
5o HARMIRI RN

1) R FE RE W 7 I I A 56 vk I ik s
HEH 4 ARG S E, 43R 80, 100, 120,
140 C.

2) i 12 AR % B R A T R 46 K A B TR I
5, JEXFHOR AT AL FE A5 200w R
hoo

3) K WAL PRS0 12 AR % E B REHL R 4 4,
R 3 AR

4 ) B o2 I m iR R AR R 4 B Y AR TR 3
28.17%J5, 43 ilE TR N 77 80, 100, 120, 140 °C
AR IRF N, KA IR EE T A I R Y B ]
(I AR AT, IF AR B AR R A BB 3R

2.2 FFTLEIIEIRIE AR

5% B P AR BORAS R AEIT, 52 B3R RN 2 oy
LN SR, MORME AR NS, 5 A4 A 4 R 7=
PS5 R RS ARk, 2 i ) 28 L2 s PR R o OGS
PEAT N 0 A7 6 A (8] s 38 3 1 M RE X HE 56
55, X R AR A S R 40 gk A ST 1 kAT )
o, VAo R4k AR TE % ¢ M IUE . BRI 7
Fh: B 2 AR R A R T A A R T
e, XN 80 C M N f A, R B
Vi) ] o 2204 7 Vs 2R 4 2 3 B O SR 5 A R 0 2 BT
FAKT 4.0x10°Parm’/s.

3 HUREAETTE

3.1 BHEFEBREH AWHBE

4 GIB 92.2—86 ( #A7s K EAb k& kAl
HEWAEMERE 00 58 3By GEitorik ), BRI EL
et iz, Haesiktsts P 52 kEtE] ¢
ZIE SRR DA (1) #fiik:

P=de™ 6]

Kb PoAMERRAILIE R ; o A ALETE], d;
K N SIREA CHPEREAE (bR 5, d's 4 W
B oo METEIFEEL, 0<o<l,

IR IR IR A, AR AR — R Y
BHERE e FE bt « 085, ATla 1S 2IrEae ik
HORFE K, BVARRE 0 E AL R H 4L

3.2 ZUERRFHIMERE

MR TRMSE A, 75— iRELEZ
W, MR E R K 520RE T HCRIRM
fif 2 58 (Arrhenius ) 7

K =Ze* 2)

e TR, K K MR
E RFEMIEILRE, J/mol; Z HWIREHEF; R NAK
W, J/(K'mol).,

R4 Arrhenius J5 2, AIEAMREELH RS
ZACTR B Z (5G] LA A S 21
TR R MR AR

3.3 MEHEMEEM

X TR AR, A (1) hrEREsE
B PR (1-¢), e HBFIAE] ¢ BEATK AR, Y
Tl HR — 8 EA5 B X S TN A7 TR T 1k
MR KW ERRER, 3L (1) T (3), I
LA A A5 B A Rk 45 Kk A AE T 5 2 AR 1) 17 56
F IR, DT IPAl ™ i I A7 55 i

l-g, = Ae ™" 3)

s es APRHERRIG FORAS 5 « I AFHT ]
Asy o HEEG KOAWAERE T T H M e 2R b
WAL da (2) TSR (4):

K _ (@ +Sy+h/T,) (4)

A a=In Z; ¢ HEE, 6o mk, H
S8R, AMERZAE; s, R InK MRS
#:; b=E/R,



+ 108 -

2016 4F- 06 H

S B AR BEEL 95%, 78 H R 2 B, 1=2.920.
4 IR FIRIE SR o

41 FEHEXRAZRALE

¢ BRI B0 7 580 St AR Jie %5 5 BT e 1 s 4
AR, 80 Ch S5 F RiHA RO K it
B4 120 K5 100°C L JJAE T Bt A 2l ga i )
110 K5 120 CR; S50 T 2t R0 i =) >y
110 K; 140 CR /15T Bt AR5t 60
Ko B BB 0 R4k A AR R s RS A 1
B G PuR e EEA N I RE S e N R Y R e |
Bl 40 B E IR IR AS TE 28 28.17%

1
Diagram of the compression permanent deformation
test state of rubber ring seal
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