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Relaxation and Leakage Test of PTFE Gasket under
High Temperature Vibration

DAI Wenchao ,ZHENG Xiaotao* ,WEN Xiang ,YU Jiuyang ,XU Jianming
Hubei Key Laboratory of Chemical Equipment Intensification and Intrinsic Safety(Wuhan Institute of technology) , Wuhan 430205,China

Abstract: The testing system of sealing performance for high-temperature gasket was designed. The stress
relaxation and sealing performance of polytetrafluoroethylene (PTFE) gasket under small-amplitude
deformation-controlled vibration and static stress relaxation at 100 C were investigated. The effects of maximum
compression on the dynamic stress relaxation and leakage behavior of PTFE were studied. The static stress
relaxation and sealing performance of PTFE gasket at load ratio of 0.99 and the maximum compression of 0.3
mm, 0.4 mm and 0.5 mm were further researched. Results show that the dynamic stress relaxation rate of PTFE
increases with the maximum compression rising and the static stress relaxation rate of PTFE reduces slowly with
the increase of the maximum compression deformation at 100 C. Moreover, the stress decreases rapidly during
the initial 20 s in both dynamic and static tests, which shows a remarkable effect of the stress relaxation,
especially in the dynamic stress relaxation experiment. The differential pressure of dynamic test is about 1.1
times that of static test.
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Fig. 1 Experimental device

1 S500 ;2. W 5 3. T J71 36 4. iU
5. 01715 ;6. UR 21711724581/ 3 %
B2 WE#RNEE

Fig. 2 Internal pressure detecting device
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Tab. 1 Testing scheme of dynamic stress relaxation

A5 I8 S 5L parameter of dynamic test BUH value
Fhl A FE by /N 10
W BEARES G/ mm 0.4,0.5,0.6
B R/NESE L/ mm 0.396,0.495,0.594
T 2 #E 2R / (mm - min™) 0.06
SRR L ¢/ °C 100
JitE in R P/ MPa 0.2
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Tab.2 Testing scheme of static stress relaxation

BRI S E parameter of static test BUH value
T il s i N KA/ kN 0.01

R e KRG / mm 0.3,0.4,0.5
T/ 2R / (mmemin™) 0.06
FHWIE ¢/ C 100
JE P P / MPa 0.2

2 @RS

2.1 SREMIKER

ERAE B0 8 R 0 % BV R T o e TR R A
LR R R GRS 25 B A R AL, T R 2
(14 78 A e 3 5 R R A 5%l B Bl 2 i A L
Tkt i, 22 50t b BRAS B W 1) 2, k)



%5

it

WSO A5 < R R ST 5 DU R 2 A R A s - itk 00K

505

N7 3 7EIA B B KAB IS 19 300 s FE A TRE. X
AN RN 48 3 e R T 4 BT B ) 2 T 300 s,
AL 3 A st S 58 4 1z g - 8] il 2 AN 18] 3 BT /N

Wi I 3l N 7 A% ol S 6 1) 17 - I 1] il 2 A 1] 4 i
71N, T A M Bl 25N 7 s st S ) s 2 - 1]t £
K5 FR.

8 12 10
Deformation 0.3 mm Deformation 0.4 mm b Deformation 0.5 mm c

= 1T ] N <
& = 10 = gl
=6l = =
P s 8t P
Cat X
z Z i
£3r £ oaf ¢
2 = =
E2f £ £,
S 3 s L
S o 2t &

0 1 1 1 1 1 O 1 1 1 1 1 1 0 1 1 1

0 100 200 300 400 500 600 0 100 200 300 400 500 600 700 0 200 400 600 800
t/s t/s t/s
E3 PIFERFERRRKES S T FSE L5 #h 2%
Fig. 3 The static stress relaxation curves of PTFE gasket under different maximum amounts of compression
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Fig. 4 Dynamic stress relaxation curves of PTFE gasket under different maximum amounts of compression
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Fig. 5 Difference pressure-time curves of stress relaxation
test of PTFE gasket under different maximum amounts of

compression : (a)Static state; (b) Dynamic state
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Tab. 3 Coefficient of performance of gasket stress relaxation

P NER s MU E$4
maximum compression / mm K, B, K, A, R
0.3 -0.114 2 6.351 —-0.000 279 2 0.8194 09194
0.4 -0.032 38 8.298 —-0.000 108 2 09137 0.9829
0.5 -0.052 83 8.411 -0.000 167 7 1.066 0 0.966 3
N . 101,
7.2 . 94K ¢
7 9.2
Experi | 9 -
< « [xpe >nt value < - q
; o8 F;‘&;;";S:VCVG‘ " ; . E_Xperiment value §
~ 66 ~ 8.8 — Fitting curve = 9 e Experiment value
g 2 @ Fitting curve
5] 8.6+ 5]
& 6.41 n n
8.4+ L
6.2 8.5
8.2+
o ! 8. ! ! ! ‘I‘.' ! ! 8. ! .l. .I
0 50 100 150 0 50 100 150 200 250 300 0 50 100 150
t/s t/s t/s

7 PTFERERERRRKEGE T W NRIMINE B2
Fig. 7  Stress relaxation fitting curves of PTFE gasket under different maximum amounts of compression of
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