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Design research of U-E-type metal sealing
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Abstract: The finite element model of a U-E-type metal sealing used between engine gas swing
device and thrust chamber mating flange is established based on ABAQUS software. Using The
implicit algorithm of ABAQUS standard module is adopted to solve the structural parametér of U-E-
type metal sealing ring being in contact with the flange pairs, and the relation among Von Mises
stress, plastic strain and contact pressure intensity when the lip compression of the main sealing and
the side sealing is changed. The criteria of selecting material and designing sealing structure of U-E-
type metal sealing were obtained on the basis of the above measures. The new U-E-type metal sealing
produced in abiding by the design criteria has passed 37.5 MPa hydraulic pressure test and 25 MPa
tightness test. The result shows the criteria is reasonable and practicable, and the sealing performance
of U-E- type metal sealing ring meets the application requirements. ’
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Tab. 1 Design requirements of U-E- type metal sealing
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Fig. 1 Structure diagram of U-E-type metal sealing
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Tab.2 Thermophysical parameters of GH145 and GH202

g BRI B/GPa WM u  JRERRLA/MPa HCRGEE/MPa  HEMHER/%
EHIF (GH145) 194.2 0.29 933 1331 22.7
B2EEl (GH202) 216 0.3 490 830 16
3.4 EHARE du, =du, (10)

FEHEITE S, %kZRIMRHE A A
B, FHEIIRRABBEAMRY, #AitE
K PSR T AR B P21, = o B8 A M A A 720 5 |
TR

TR
dor, +db,=0 1)
U TR
' d3m=%f(d“u+d%ﬁ) @
SRR AR R
do =Dy, (ds,, +e}, ) (3)

Von Mises Jai AR #E N

3T @
Von Mises i 311N
d, :d)\—ggﬁ— (5)
Von Mises #& 4k 7/
gk kel () (©)
AR vE T
£, =u:m )—un 02)+6=0 (7
P, <0 ®)
P e<0 )
ESUE S Sk

35 HEHKEERE

B2 REUET B ER . MIRBEHT Sk
=B R AR, FHATE A JUEETE .
YRR ZE RS, HETEARN:
VM TREAR(D , JUTERAR(2), Y3
ITRAXB)-AX(10) . FEHER, &k, &£ .
Model Property % A U-E % £ R F1EE 22 Bl A1 R
MRS E (WK 2 MR, NAEXR, B
BEMEAMTRRARX 3); HIK, AERGEMN
BEST, BEZET#S, f U-EBHFETFH
PR, HRITEARMER, RIFEE, BR%
WA F AR (10); &E, #THEIT
B, 23 @~k (6) AT HHMBESRLT
BHAERE, 22X (1)~(9) TFHHEHAR G2
BIRABKAEM, #H7E. BIZHESWRITH
F. BEHEESEHEHEIHTE,

4 HEEHER

WG EITE, BRI Mises b 7 FIE M
R (PEEQ) ¥ HiBI7E U-E H# EHHEAL,
AR EZ%EE T R KEW Mises i 7. PEEQ FI
R EMER LA 3,

TESRERN VG N, WREHIFERE, 7
RE R E RS, EE/ANIT., 25Kk
ZOBEERRXEHEEMN, R\ RSN, 1
WEFHBEESAEN 0.8 mm, BIFHBESEN

0.4 mm,



5414 3 o 2, %, U-E BRI 69
| SHEEHEHBEARAELEFHER |
U = l NP L 23 2 B/
F 1 E.BEHELEMRMA R
s | i I LB o 6 % i
B R
| samhmzEas — .
¥ N A N F 3%H Mises
RE g/ F o B JE R R A
= B EEH
5 12 %ii‘m%ﬁgﬁﬁi 1 Eraes
28 N 2 /N F 3% HMises &
FA/ANF o e B RN S
-
B YLk
!
=
=2
El2 U-EFsHAEZEINREER
Fig. 2 Simulation flow chart of U-E-type metal sealing
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Fig. 3 Relation curves of compression value and performance of U-E—type metal sealing
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Tab. 3 Mechanics performance parameters of GH145
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Tab. 4 Value range of key structure parameters of U-E-type metal sealing
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Fig. 4 Flow chart for manufacturing process of U-E-type metal sealing
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Fig. 5 Schematic diagram of hydraulic test system for U-E-type metal sealing

[ ETRAG-152

A H f 3 P1
MR L EAE
9 5 < A
» 75 FE WUE I
| ) |
B i kg =0 <> |
HER i 28 Gl

K-FHBULE; 6 -3 iEss (=800 B); P-EHERIE (0.25 4/0~40 MPa)

6 UEZFHEESEZRRAGREE
Fig. 6 Schematic diagram of tightness test system for U-E-type metal sealing
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Tab. 5 Test result of U-E-type metal sealing
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