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Abstract This study investigates high-temperature dynamic sealing structures for wide-range variable
geometry inlets, focusing on super-alloy canted coil springs as critical elastic components. At first, parametric
modeling was built via mathematical equations. Then finite element method analysis using ANSYS was
conducted, and preliminary resilience characteristics of canted coil spring were obtained. And then, compression
rebound performance tests were performed under both ambient and high-temperature conditions. Research
results showed that: Firstly, the average equivalent stress at the maximum stress plane should be less than 50%
yield strength of the material, which was verified as the design guideline for the canted coil springs. Secondly,
the mechanical performance of canted coil springs reached the requirements within the specified stroke range,

and the rebound elasticity was excellent at room temperature, while it decreased remarkably at 950C.
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Fig. 1 Diagram of canted coil spring parameters
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Temperature/°C  Yield tensile strengh Rpgo/MPa Ultimate tensile strength R,,/MPa Elongation at break /%

room temperature 699
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700 625
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1000 75
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730 23
447 34
115 64
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Table2 Test results of three different specifications

Spring No 1# 2# 34
spring dimensions height 1.5 height 1.85L height 1.1Zo
99.8% 99.6% 99.8%

rebound ratio at room temperature

(compression 0.5Lg) (compression 0.5Lg) (compression 35% )

rebound ratio at

high temperature 86% 92.4% 93.9%
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Table 3 max canted coil springs with different parameters
Equivalent Equivalent Equivalent wire . .
E alentpitc Test t t C

No idth (W) L) height (Ho/Lo)  diameter(Dy/dy) 0 AIentpite (pe/p) Test temperature /

1 1.2 1.1 0.8 2 20

2 1.6 1.5 1 2.5 20

3 2 1.85 1.5 3.5 20

4 2 1.85 1.2 3 950

Yield tensile strength Max load calculation Max load test result Calculation result vs.
o

Rpo.2/MPa result amax/(N~m’1) ¢'max/ (N'm™) test result deviation/%
1 699 581 498 16.7
2 699 609 699 -12.9
3 699 1759 1754 0.3
4 236 304 256 18.8
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Table 4 Computational results with different spring parameters (compression amount 0.5 )

Average load
Wire diameter Pitch g.
( compresion rate

©

Maximun stress Section average

Section average stress

D/ dy e/ po 30%~40%) ¢/ (N-m™) Omax/ MPa stresso/MPa vs. averge load
1 1.1 2.8 391 527 182 0.47
2 1.1 3 420 566 196 0.47
3 1.1 3.2 445 606 210 0.47
4 1.1 3.5 488 667 224 0.46
5 1.12 2.5 379 479 168 0.44
6 1.12 2.8 423 539 189 0.45
7 1.12 3 452 579 196 0.43
8 1.12 3.2 480 617 210 0.44
9 1.12 3.5 524 678 231 0.44
10 1.15 2.8 472 556 189 0.40
11 1.15 3 502 598 203 0.40
12 1.2 3 595 629 244 0.36
13 1.2 3.2 650 675 267 0.36
14 1.25 3.2 770 708 238 0.31
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