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SPRINGBACK PROPERTIES OF INCONEL718 ALLOY O-RING
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Abstract: To investigate the compression springback properties of Inconel718 alloy O-ring used to seal
pressure vessels, a series of experiments based on small O-ring specimens cut from alloy tubes were conducted.
Experimental results show that temperature, loading history and axial-length have small effects on the springback
properties of the O-ring specimens. At room temperature, it is found that the springback value of an O-ring specimen
increases with an increase in the compression ratio as a parabola if the compression ratio is between 6% and 30%.
The sealing property of the O-ring is good in this ratio range. When the compression ratio exceeds 30%, the
springback value decreases. Environmental temperature higher than 600  leads to the collapse of the initial contact
surface of an O-ring specimen during compression test. In order to simulate the springback properties of O-ring, 2D
and 3D finite element analyses were carried out with ANSYS program using different constitutive models. It is

shown that the simulation results are in good agreement with the experimental results.
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Fig.1 Loading Equipments for an O-ring specimen at elevated temperature
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Table 1 Loading conditions for O-ring specimens

WK WY

WG FRATEEA () I/ %

L/mm 7/°C
2-00 10 20 6—>7—>8—>9—~10—~11—12
2-11 10 20 12— 15—20—25—>30
8-06 10 20 40
8-07 10 20 50
2-01 10 200 6—>7—>8—>9—~10—~11—12
3-01 20 300 6—>7—>8—>9—~10—~11—12
3-02 8 300 6—>7—>8—>9—~10—~11—12
3-03 4 300 6—>7—>8—>9—~10—11—12
2-02 10 300 6—>7—>8—>9—~10—11—12
2-07 10 300 8—>9—~10—~11—12
2-08 10 300 10—~11—~12
2-10 10 300 6—12
2-09 10 300 12
2-03 10 350 6—>7—>8—>9—~10—~11—12
2-04 10 450 6—>7—>8—>9—~10—11—12
2-05 10 600 6—>7—>8—>9—~10—11—12
2-06 10 650 12—15—20—25—30
2-12 10 700 6—>7—>8—>9—~10—~11—~12

(FE: A=A/d ANEGEIFBRE  dh O JEHIME)
22
22.1

ZIE A b A =8% I O JE R X W [y [m] 3 f:
Hgop s TREBUE I EBRAR, L Hogo, W BEHE,
SE X JHIHEE Ky
_Hjgu

i, (D

HA:S%
A, a% W HEG .

K 2. B3 0 lge B TR R Inconel718
B4 O JEIR [ 0 [m] 3 D e 248 LU AR AL AR 6 25
e

o] W S AR R R L, ST (1 R i
A RAE T — AR S BT A, 3K SR I BT [R] 38
IS AN B2 s ANRIRL B [l bl ~ e 44 LU 36 &5 21
HARES, BRI N 6%~12%, [Fl5H L BE K 45 Hb AR
R RIEAR R R: H, =0.02312+0.8091
ZERNE IR R RLZRAR /N, B[] 0 1 o e 4 L AR
P2, MIEAALE A 8% A 12%, [l LhAR
1.08, [H3E H AT 0.05mm.

RIS R, U B T i R IR ] R A
. 1E 600°C il N4 LA R 30%, WA
IR SHRIN G, 9 EEIE E] 650°C i Lik 3
30%INF, O JEFRAFE A A WiZd s, Wi b il

5 BRI BRSO (] 4 FoR). fAE
700°C il B, AIRAELLAR 6%, O TEHAFE
Rk A W24 s . Kk, O JEIRAR R AR 4 i 24
PHEHPR AN  HEZK T 600°C, JE45 /N T 30%.

0.4
0351 . 8 8 ] | 8
g 0.3 O H
E0.25|
= +200°C
> 0.2 A 300C
2 0151 0350C
Bl o1} X 450°C
0.05 0 600°C
0 | L | | | | |
5 6 7 8 9 10 11 12 13

JEATLEA (%
B2 AR R[5 i by s 45 ok 2 26
Fig.2 Relationships between springback of the alloy and
compression ratio at various elevated temperatures
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Fig.3 Relationships between springback ratio of the alloy

and compression ratio at various elevated temperatures
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Fig.7 Relationships between springback of the alloy and
compression ratio under loadings with various loading
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Springback analysis results of the
alloy using 2-D FEA model
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Fig.12 Springback analysis results of the alloy using two FEA

models and two constitutive models
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