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KC-100 Full-scale Airframe Static Test

Jae-yeul Shim*, Keunwan Jung, Hanyong Lee, Sang keun Lee,
Gui-Chul Hwang and Seokmin Ahn

Aeronautics Technology Division, Korea Aerospace Research Institute

ABSTRACT

A full-scale static test for a composite structure small aircraft (KC-100) was conducted in
the KARL The test includes 15 full-scale test and 7 local test conditions. Test requirements
with test schedule, test article with dummy structures, test load generation, test system,
and equipment are introduced for the test. Test load data of the 1st test condition(U1) was
analyzed to evaluate an accuracy of load control for the test. The analysis results show
that load data obtained during test were within tolerance of Static Null Pacing Error(SNPE)
and the error value of load control was 8.6N. The error of load controls for the full-scale
static test using dozens of actuators was calculated by a method suggested by authors.
Test data for all other test conditions is also shown in this paper. Finally, reactions
measured from restraint system of the Ul test condition show that the reaction changes as
load increment. The factors which may change the change of reactions for a full-scale static
test are introduced in this study.
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Fig. 1. Plan for KC-100 Static Test
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Table 1. Reaction of Test Conditions
No Load NLG-| NLG-| NLG-| RML RML | LMLG
Case X Y Z G-Y G-Z -Z
1 2510 0.0 0.1 -0.2 09 -0.4 0.6
2 2532 1.0 -04 0.7 -0.6 -0.1 -0.6
3 1511 0.0 0.1 0.3 -0.1 -0.2 0.0
4 1510 1.0 0.0 1.1 -1.0 0.3 -14
5 1535 0.0 0.1 0.1 -0.1 -0.2 0.0
7 1548 0.0 0.1 0.1 -0.1 0.6 0.3
14 1509 0.0 -0.1 -0.2 0.1 0.5 0.7
15 1550 0.0 0.0 -0.1 0.0 0.0 0.0
22 1509A 0.0 -0.1 -0.2 0.1 0.5 0.7
(99 : N)
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Table 3. Pre-loads of Springs

[
o
o

]
Hr

Of K| Tension Spring Compression Spring
SR T Preload, Installed Preload, Installed
HOfEA| N Length,cm N Length,cm
NLG Rx 3,036 199 5,265 354
S NLG Ry 3,113 269 3,113 269
NLG Rz 4,233 329 8,967 550
MLG Ry 3,181 273 5,803 41
HiojEf MLG Rz 3,268 269 15,358 706
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Table 4. Loading System for U1 Condition e Fob-r2dg 2 FAst ARgstda 59
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Table 5. Result for Installation of Test

Article
Fig. 10. Overview of U1 Test
Test Article Positioning Result :
D Station | Target | Meas. Error | Tole. | Pass/fail

= S .o B 3 = . . . .
= O] ]q— }\] —Gd E" O] E:I =T EE/%] TE‘%Q‘}:O]] U:}—-: Fuselage Reference : iiigg jﬁ;: - ;i i? E:Z
%}‘E O] 1/]'9‘ 7ﬂ F—.J 1:]' NLG_Z Fatigue Fz Hole Center (Left face) 25| Pass
= . - < - Restraint Spring_NLG_Z hole center WL 140.0 1400 - 25| Pass
E]:_l;_]_/\]—z]- 7(] }\] 3 Xﬂ "] ‘T'ﬂ] 9’]’ ] EJI ] :fL(l’H Restraint Spring_MLG_Z_LH hole center WL 2589 259.0 0.1 25| Pass
- LE 3= e = = [SRE)E 6‘1: o Restraint Spring_MLG_Z_RH hole center WL 259 2585]- 04 25| Pass
h— —_—"%ﬂ "4 EI )‘/] _'47“ = "/’1 o © '—E Restraint Spring_ NLG_X hole center FS 2,125 2124]- 12 25| Pass
= o] }\1 o] =8 2A 2 o] 75]. /\] &) zﬂ _4 LH % o] o] Restraint_MLG_Y_RH (Front Face) BL 811 812 05 25| Pass
Fuselage(FWD) BL 0] 0 - 25| Pass
EFoZ YPEE I AXFolth E AlHA+= Fuselage(AFT) BL o 05 05| 25 Ppass
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Fig. 11. Calibration Result of a Load Cell

Table 6. Calibration Result of a Load Cell

T2 AstE X Alsts AFZL 2 *H%)
0 0 0 0
5,000 4,988 -12 -0.24
Comp. 10,000 9,990 -10 -0.10
15,000 14,989 -1 -0.07
20,000 19,988 -12 -0.06
24,000 23,974 26 -0.11
5,000 5,001 1 0.02
10,000 9,999 -1 -0.01
Tens. 15,000 14,995 -5 -0.03
20,000 19,986 -14 -0.07
24,000 23,982 -18 -0.08
Unit : N
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Table 7. Result for Load Control of Tests

Min/Max. Normalized CMF by Averaged

NEES]
SNPE RMSD, N
ut ~085/0.51 863
w2 ~028/0.61 925
us ~083/0.91 26.1
U4 ~0.48/0.77 19.27
w7 ~045/1.01 16.67
us ~047/0.49 16.26
U9 ~0.44/0.47 14.32
u1o ~0.49/0.92 2233
Ut -033/0.43 11.68
U2 -097/0.36 14.88
U3 ~054/0.33 893
U4 ~0.38/0.29 786
uts ~1.83/1.37 17.48
022 ~0.12/0.20 14.03
CMF#E° gk RMSD(root mean square
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Fig. 15. Measured Reactions for U1 Test
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