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Modeling and Simulation of Braided Spring Tubes in High Temperature

Baseline Seals

BA Quankun WANG Weimin JIANG Xing ZHANG Dengpeng
(Beijing Key Laboratory of Health Monitoring and Self~Healing of High—end Machinery and equipment,
Beijing University of Chemical Technology , Beijing  100029)

Abstract In order to study the springback characteristics of braided spring in high temperature baseline seal , a
parametric model of braided spring tube was established by Pierce coil model. The static simulation of braided spring
tube was carried out by using finite element software. Compared with the experimental data, the simulation results are
in good agreement with the experimental results when the friction coefficient of the contact surface is 0. 1. Spring
stiffness is very sensitive to line diameter, and the relationship between spring resilience and line diameter is non—
linear and high-order. Increasing the number of strands of braided yarn will multiply the spring stiffness. The
influence of temperature on spring stiffness is small when it is lower than 600 “C. When it is higher than 600 °C,
spring stiffness decreases rapidly with the increase of temperature. The minimum fatigue life of braided spring tube
calculated by S—N curve is higher than that of sealing design at 650 “C. According to the design requirement of
baseline seal, it is recommended to use the parameters of ring density LD=0. 05, line diameter 0. 32 mm and double-
wire braiding to make braided spring tube.

Key words High temperature baseline seal, Braided spring tube, Pierce coil model, Parametric modeling,
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Tab.1 Seal design requirements

WEARE P, . Ui T 4
B 782 o
/°C /N+mm™! /s TR
980~1 204 0.88 Ak 1 000~2 200 10~100

2 REBEEILMEE
2.1 JUd&H

i 2R Ry [ A I 25 (8] ST AR TUART , 2 1 X 4
LU S 80T BE 1 4 B AR TR (%) 4 2 248 e
6 —

TERCF T U HEA T 9 . 275 G5 28 i 2 G 21
S5H , R Pierce Z& Pl RS RURAT Y g 258 3548 T 00 46
BIIEAR . @i 1 B 7, Pierce 2k JEI B AU 73 Sk 1 2w 9K
RELAE ORI

K1 Pierce 2B 5

Fig. 1 Pierce coil model
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Tab.2 Parameters of braided spring tube

LD D/mm h/mm n d/mm r/mm K/mm
0.05 14.22 4.23 10 0.23 1.50 1.34
0.10 4.22 3.63 16 0.23 1.09 1.27
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Fig. 4 Computational model
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HREE R SR LRk R HL S LA
Ic IGPa /10K /We(m-K)T kg K
20 220 03 12 9.34 529
200 211 033 12.2 11.79 549
400 201 035 12.5 14.04 542
600 191 037 12.9 18.20 602
800 164 039 14 24.40 706
1000 138 043 15.7 31.92 808
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Fig. 11  Effect of the number of braided strands
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