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A Study of Life Characteristics of Butterfly Valve Seated Rubber by
Accelerated Life Test
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ABSTRACT

Butterfly valve seated rubber has been widely used in water works and industrial fields because it has advantages which are

small installation area and low weight. The size and material of butterfly valve have been selected by service environments and

purposes. But there are out of the ordinary to find papers for the life characteristics of the butterfly valve.

So, this study carries out the accelerated life test, which has an acceleration factor with pressure, using performance and life

test equipment. Accelerated model is adopted with 3 stress level and the inverse power law model to estimate the life of the

test samples. After the analysis of the test result, accelerated index has 7.0 and the acceleration factor has 208 which is applied

with field condition with the pressure 6.3 bar.
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Fig. 1 Life & performance test equipment for butterfly valves

Fig. 2 Hydraulic circuit for butterfly valve test
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Fig. 3 Plot of test pressure wave at 11 bar
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Fig. 4 Butterfly valve life test equipment
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Fig. 5 Inspection the leakage during test
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Fig. 6 Photos of the operating conditions for butterfly valves (a)
drainage pump room (b) water pump room (c) filtration room (d)
water pipe underground (e) reverse osmosis type of membrane
device (f) micro filtration type of membrane device
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Table. 1 Specification of butterfly valve
Name Specification
Rated Pressure 10 bar
Inside Diameter 50 mm
Test Temp. 2515 C
Operating Pressure 6 MPa
Operating Type Pneumatic
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Table. 2 Acceleration level & Qlty

Acceleration Acceleration Level Q'ty
Factor

1st 13.5 bar 5 EA

Pressure 2nd 11 bar 5 EA

3rd 9 bar 5 EA
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Table 3 Failure modes and failure mechanisms

No ?olm on Function Failure Failure
D Modes Mechanisms
ents
Crack & Vibration & crgck
caused by fluid
Fracture
force
Steel member . Corrosion caused
Corrosion
covered up by water
1 Body .
the internal Permanent Def fon &
pressure | deformation | O aton
loose caused by
& loose N .
vibration, impact
assembly !
and fluid force
part
That portion | Leakage Wear of seat
of a seat ring
9 Seat or yalve body
which a valve | Leakage Seat damage
plug contacts
for closure
The valve . Vibration & crack
Crack & )
closure caused by fluid
. Fracture
member in a force
butterfly
3 Disc valve which | Looseness
provides a between Vibration and
variable stem and impulse
restriction in disc
a port
A special Crack & | Vibration, impulse,
case of top Fracture and fluid force
guided in
which the get out of
4 Stem | valve plug is | the control
aligned by a with breakaway
guide acting switch
on the valve over
plug stem
Actuate the Leakage Increasing the
) valve by pressure
5 | Actuator ; Wear & Damage caused
pneumatic R R
not by vibration or
source . .
operating impact
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Fig. 7 Probability plot for failure cycle

S=RMI A =28 Mi162, M55, 2013



IRANE B E2jo|dHo| JIETHAIRS S5t $HUSY 6
Qo] E(Weibul) &3, oA (Lognormal)E3E, A= ololE Hxo] galmz B 1 06750]0, Bo] that 95%

(Exponential) &3, A H(Normal)s#3E &4 Z¥S] AD & AZ9L72 (0,7066, 1,6128)0]ch, 12]1l ILRAE HEZ
AXE AHEH, 747 FF0l de] AMEE ool &3 gfo] WiHo| 283t HLmEo] A4 K= 5 998E-120]H,
oF Uz 25 k0] 2 Abol= EASHA| o, wad  grgo) figh kR4 nd 7,00122 A E AT A5
ofol 5 #3LO] AD BAAZF WS ghe 7Rt whebA AF nofl gt 95% Al FL7ES (4.3105, 9.6919)°]Tk,

AE EEeo] WHe] Rl sol BEsL AP Fig 0 DIAE HEZeto] Wro 7 Auds S

oha & 4 glch ' ofol B Uehfe, Fig, 102 IFAE HEZetol
DRAE welSEeo] WHY Fo WSS JMESRE  @uo] Suu ofY Asdieke] BAS ojngi

I PN TS d Jelsich, ool mAIE welEelo] W] AGAHYE B 24

we} 7pEnde ol wdl(inverse power law mode)® 228 AlFA HHE A5t Table 49} 2t}
AdRsied, R B ARpeke] WA A1)t

71?1-]4- Probability - Weibull
53.000
1 50.000
L= (2) ® @
Ko P"
e -
50,000 % /. ®

o714, L 4ol Bio] B4, K meo|
2

A% ne o MRS, Pl AEYA ARQE)S te ) i
e,

10.000

3.2.2 7t44 &9l
IFAIE vE|Eefo] MHO| 7ER Al H|o]Efof] t

PMA0] HYakA, Z stole BEO| FYTATL FUT
Ao o) ALTA AZEGole] Swu] HE UAH

. = Beta=1.0675; K=5.9980E-12; n=7.0012
Flg. S'Tq- ZE]—O] %—CL] T 5%01]}\‘] T: 3'7533 < X2 = 5'9915O]E 1'3:)%-3.-3 0 100.000 1000.000 1-!)533;‘!)53 13!)533.!553 1-!)53!)53{{)53 1.000E+]

2 7)4do] AR AL B 4 9rk | o
Fig. 9 Weibull plot of stress level

3-2-3 -EEE4“- 2 &9 £

FAE HEZTo] WHo tisf 3714 o EolA 1000000000

]ol-gﬂ. EHO]H = O]—Q-o]—O% A]i]k] =] &1 o AE]}\]E’_}'ME]—. ‘?‘]_xi, Beta=1.067£; K=5.9980E-12; n=7.0012

=il

Life vs Stress

[l Likelihood Ratio Test ]l

Since the walue of the Likelihood Ratio test skatistic, T, is less
than ar equal to the Chi-Square, the shape parameter estimates
do nok differ skatistically at the Following level: 5%,

Calculations | Resultsl <
—Inpuk

Significance Level: |D.DS 1\

—Shape Parameter 10000000 rs y

Beta: [1.06751519294751 | 4

g ®
—Results g
T |3. 7532572526784 | \
1000.000
Chi-Square (alpha, j-1: [5. 99146270751 953 | } b

100.000

10.000

Calrulste  |[T77E8ss ] Help

Pressure(bar)

Fig. 8 Result of the likelihood ratio testing Fig. 10 Relation with stress vs life
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Table 4 Reliability information for the butterfly valve

Table 5 Butterfly valve life prediction & acceleration factor

Information 95% %% Information| . 95% Confidence
Point Estimate| Confidence Confidence Parameters Point Estimate Lower Limit
Parameters Lower Limit | Upper Limit
Characteristic Life(n) 4.2220E+5 8.8351E+4
Shape 107 0.71 161
Parameter(3) ’ ' ' MTTF 41172E+5 8.618E+4
Pressure B10 Life 5.1302E+4 8,745
Acceleration 7.00 431 9.69
Index(n) Acceleration Facter(AF) 208 27
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