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Abstract

This study presented the results of the static load tests conducted to verify the structural robustness of the
composite oxidant tank for a space launch vehicle. First, we introduced the test equipment used in the static
load test of the composite oxidant tank, and then described the test requirements that the composite oxidant
tank must satisfy. In addition, we presented a test set-up diagram consisting of the static load test fixture,
hydraulic pressure, control equipment, and data acquisition equipment, and the load profile of the static load
test of the composite oxidant tank consisting of shear, equivalent compression, bending, and combination tests.
As a result of load control, we verified the reliability of this test by showing the errors between the input
load and the feedback load in each channel according to the increase of the test load, and the feedback error
between the channel A and channel B of load cell in each load actuator. As a result of the static load test,
the load of the actuator was properly controlled within the allowable error range in each test, and we found
that the test specimen did not cause damage or buckling that causes significant structural defects in the
required load.
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(a) Load Control System (b) Data Aquisition System

Fig. 1 Load Control System and Data Aquisition System

(a) Servo Valve (b) HSM (c) HDM
Fig. 2 Servo Value, HSM and HDM

(a) Real Product

(b) Test Fixture

Fig. 3 Composite Oxidant Tank and Test Set-up
Assembled with the Test Specimen
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Table 1 Required Test Loads for Composite Oxidant

Tank
100% 175%
Test Case Test Load Test Load
Shear Load 24.0kN -
Comp. Load 938.0kN -
Bending Load 578.0kN-m -
Shear 24.0kN 42.0kN
load
“Comb.  "Comp.
Load load 938.0kN 1,642.0kN
Bending 574 giN-m 1,011.5kN-m
load

a: combination load, b: compression load
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Table 2 Test Loads of Each Channel for Design
Limit Load in Shear Load Test

Ch. Test Load Tare Load Min.Load Max.Load

No. (kN) (kN) (kN) (kN)
1-8 N/A -10.69 -10.69 0
9 24.00 N/A 0 24

100%TLY!  938.0kN-2
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Table 3 Test Loads of Each Channel in Equivalent
Compression Load Test

Ch. Test Load Tare Load MinLoad Max.Load
No. (kN) (kN) (kN) (kN)

1-8 117.250 -10.69 -10.69 106.56
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Table 4 Test Loads of Each Channel in Bending

Load Test

Ch. Test Load Tare Load Min.Load Max.Load
No. (kN) (kN) (kN) (kN)

1 46.270 -10.69 -10.69 35.58
2 111.756 -10.69 -10.69 101.06
3 -111.756 -10.69 -122.45 0.00
4 -46.270 -10.69 -56.96 0.00
5 -46.270 -10.69 -56.96 0.00
6 -111.756 -10.69 -122.45 0.00
7 111.756 -10.69 -10.69 101.06
8 46.270 -10.69 -10.69 35.58
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Fig. 5 Locations and Moment
Arm of Each Actuator
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Table 5 Test Loads of Each Channel in Combination

Load Test
hear Bendin m Tar
& Lot Toad? Londd Lot M0UKTLO 175%TLO
(kN) kN) &N)  (kN)
1 40.948 117.25 -10.69 158.198 276.85
2 98.902 117.25 -10.69 216.152 378.27
3 -98.902 117.25 -10.69 18.348 32.11
4 -40.948 117.25 -10.69  76.302 133.53
5 N/A -40.948 117.25 -10.69  76.302 133.53
6 -98.902 117.25 -10.69 18.348 32.11
7 98.902 117.25 -10.69 216.152 378.27
8 40.948 117.25 -10.69 158.198 276.85
9 24.00 N/A N/A N/A 24.00 42.00

D, @, @ : 100%TL of shear, bending and compression load
@ : O+2+03
® : 1L.75x(D+2+Q)
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Fig. 6 Test Profile for Shear Load Test
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Fig. 7 Test Profile for Compression Load Test
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