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Working Performance of Push Ring’s Spring Energized Seal

WU Jie, CHEN Zhi', ZHAO Peng, JI Hua

(School of Chemical Engineering, Sichuan University, Sichuan Chengdu 610065, China)
Abstract: Seal ring of the push ring in the dry gas seal is related to the floatability and tracing ability of compensated
ring. By establishing a 2-D axisymmetric equivalent model of spring energized seal ring, the sealing characteristics and
friction characteristics of spring energized seal rings with and without a boss were simulated under different working
conditions. The results showed that the maximum contact pressure of two kinds of spring energized seal rings increased
with the increase of medium pressure and precompression rate, and they had good self-tight characteristics. The friction
of the spring energized seal ring was large and not ignorable. When the push ring moved in the axial direction, the spring
energized seal rings with and without a boss structure showed different friction behaviors. When the push ring moved
along +Z direction, the friction characteristic curves of the spring energized seal ring without a boss were similar.
However, the spring energized seal ring with a boss had a larger breakaway distance when the push ring moves in Z
direction. It had smaller maximum static friction, and the difference between sliding friction and maximum static friction
was smaller resulting in a smooth slide when the push ring moved along the -Z direction, which were beneficial for the

compensated ring to return to the designed working position.
Key words: spring energized seal ring; sealing characteristics; friction characteristics; dry gas seal; numerical simulation
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Fig. 1 Structure diagram of dry gas seal
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0=0.1

A S T LI 5 O AR i 25 B 7k
BT, RILR A B IR R O Bl 25 4 7 1 B 45 )
{1 55 3 O B 25 R M AN IR T Bl RE S T
T BRI O Bl /F M s B R sl s it (1 P i 240
290, Liao%s "M FH 7 R S BOAR A ROt IR T 36T 0
FFRAS, RO COT] B 43 B (14 6 v B e A
B RGN AR S SRR E EEM R,
Lai ARG G W78 1 ASF IR 77 I3 2 1 &b 7 4%
P WUBE S 35 O Bl FBE F52 T 114 - 285 B 128 R K e B 4
1. BET, T OTEAG B ) — IR R 4, HE3A 2 b
{1 & 1 15K s DR OTEAG i P 7E v JE 5L R S 4R 43
DLRRZL I 0], 250 50 2 2B A W SR R T A S
PR T MEE RS, 2R, %% S B
I/NCIEIPTFECR VU 38 £ Jd) e & (LA R i FRCTE Bl ) Fl
TS JE3 ok PR <6 R R e v T 550 3 ZH B, PTFEAT R AT R
U TR S, A PO P 48 2R ORI, B 1) 1 T 1 .
Hai "W 70 T VU 20545 17 S 0 2 B i ik i
TR AT SRR 5 Al A T S U A N T
R E R T Y R AR A, R T A
Fo T P E R B P 1 B IR
T oF 5 e B 1 R ST S H0EAT T Ak Bt Liss AR

Spring seat
C-ring

Energized spring

Push ring

(c) Energized spring

Fig. 2 Schematic diagram of push ring spring energized seal
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(a) Spring energized seal ring without a boss structure

HATN158.4 mm, V- R EH0.842, ¥ K 719 MPa,
H O & 770 MPa, #3412 224 r/min.
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(b) Spring energized seal ring with a boss structure

Fig. 3 Dimension parameters of push ring spring energized seal
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Table 1 Material Parameters of Spring'm]

Material Modulus of elasticity Yield strength

Tensile strength

Poisson’s ratio Relative friction coefficient

S51770 200 GPa 1320 MPa

1720 MPa 0.3 0.1

&2 PTFEj:;]-*;}%%&m, 17

Table 2 Parameters of PTFE material""”

Material Modulus of elasticity

Tangent modulus

Poisson’s ratio Relative friction coefficient

PTFE (polytetrafluoroethylene) 488.38 MPa

38.348 MPa 0.457 0.1
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Fig. 5 Compression characteristic curves of energized springs

with different circumferential angles
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Table 3 Mesh independence test of lip contact surface

Mesh size of lip contact area Number of grids Number of nodes Maximum contact pressure of inner lip
0.030 0 mm 19 466 60 484 11.996 MPa
0.015 0 mm 22 657 69 956 12.266 MPa
0.007 5 mm 43015 128 596 12.366 MPa
0.003 3 mm 67243 205722 12.371 MPa
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Fig. 7 Grid model of spring energized seal without a boss
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Fig. 8 Simulation calculation model of spring energized seal
in working conditions
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