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Static test of support ring used in launch vehicle

power system test
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Abstract: A non-destructive static test scheme for a support ring used in a launch vehicle power
system test was established to evaluate its stiffness and strength. In order to simulate the impact load
of engine shutdown, the maximum load of static test was set to 2 times of the rated total thrust of the
engine, including horizontal and vertical components, which were equally divided into 8 stages of
load step. Twenty-seven three-direction strain measuring points and twelve axial displacement .
measuring points were set up to detect the stress and displacement of the key points on the ring. The
measured results shows that, for the maximal load, the equivalent stress reaches 303 MPa, lower than
the yield strength of the material; the axial deformation reaches 3.16 mm, lower than the allowable
deformation; the maximum stress point is located on the pin holes of the legs. The change of the
distance between the pin holes was measured and MT crack detection of the steel plate surface nearby

was performed. The data indicates that, the support ring has enough stiffness and strength under 2
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times of the rated load of power system , and can be used for the test.

Keywords: support ring; static test; MT inspection; power system test; launch vehicle
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Fig. 1 Structure diagram of test bench for power system
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Fig. 2 Support ring and its coordinate system



5 40 % % 6 31

kiR, . BEAHENRELEA NN AR 87

BN HCLE R . SN, BEE
RS ELREEAME, BEETAARFE.,
EHNRGEAR T, ANFBRIEEM E, K&
BCETEARSII L, KA AR 1 AR e
BHLEEPOE, BEFOATHRIRERELE

Th. AR, MEilE T, &IIHF
FAERINEBERMAEERE L, 8RB
YEF SRR RO . B . A8 250
INERZE EHFMSERT HFSAT I TEm, n
BIFE 3%, BB OABRREWE 3 Fin,

12 3 ; 5
e o =
| ',"// " i A ™
4 + M
N
\ ¢

\i2 \u

L0\ 9 N8 7\6

14 2-H7%8; 3-M39 M, 4-HHINEE; S-KFHTRF; 6-M4a2 i,
7-44; 8-SIER; 9-M5S6 WHF; 10-ER; 11-Bm b THR; 12-ERR

3 AAEBRNRBRSE
Fig. 3 Static test system for support ring
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Tab. 1 Load steps of support ring static test

%5 RERFK-F) KFZHFK - F)
1 0.2 0.2
2 0.4 0.4
3 0.5 0.5
4 0.6 0.6
5 0.7 0.7
6 0.8 0.8
7 0.9 0.9
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Fig. 4 Location of strain measuring point (in side

surface of joint) in static test system
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Tab. 2 Pre—test data and its analysis

PR AR 1K 2% 3R 4K 5% 6% tRfEE o BKERIREES.
Y5 & 0° M R A /pe -25 -28 -26 -26 -4 28 1.53 3.0
Ys & 45° IR 3 fpe 25 26 26 26 25 26 0.52 -0.67
Y 5 90°7H R A/ e 101 103 102 101 100 103 1.21 -1.67

W, & z FE/mm 2.19 223 2.30 220 2.15 2.21 2.66 4.67
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Tab. 3 Stresses of maximum stress point and its symmetric point in main test

MPa
W 5 2R FR S 0, ES VbR YBN S omax
Y, & 73.6 -259 303
Yo 8 70.9 -249 297
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Tab. 4 z—direction relative displacement of each measuring point in main test

5 14 2% 3% 44

S 6% 7% 8 & 0%

W, 282 564 705 845
W; 632 1264 1580 1 899
W, 278 552 690 830
LA 351 706 881 1 055
Ws 280 562 701 840
W, 627 1 260 1570 1 888
Wi 275 550 685 827
Wi 355 712 889 1062

987 1126 1268 1410 5
2212 2 530 2844 3 160 1
968 1105 1256 1 385 4
1230 1403 1580 1755 -2
980 1120 1261 1401 -2
2208 2 518 2835 3145 -2
963 1100 1250 1375 -4
1240 1415 1592 1775 -9
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Tab. 5 Change of distance between pin

holes after main test

mm
BB HEAIFLEE A FLEE
x 6 993.10 6 993.10
y 2 500.10 2 500.10
Xt fgk 7 426.60 7 426.60
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