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Development of Automation Software for Corner Radius Analysis of
Composite Laminated Structure

Ju-Ha Hyeon, Yong-Ho Moon, Seok-Wun Ha’
ERI, Department of Aerospace and Software Engineering, Gyeongsang National University
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Abstract Recently, as aviation industry has been activated, development of software related to composite materials
has been demanded. Composite analysis requires specialized structural analysis and test evaluation. Therefore, it is
necessary to use existing commercial software to analyze the composite structure, but existing commercial software
only provides limited functions. Especially, since there is no specialized software for corner structure analysis of
aerospace composites spa structure, much human resources and time are consumed in structural analysis. In order
to solve this problem, we developed a GUI-based automation software based on user-friendly GUI that reflects the
existing corner structure analysis procedure and provides multiple breakdown criteria. To verify the reliability of the
structural analysis results of the developed software, it was confirmed that there is no problem in the structural
analysis performance as a result of comparing with the existing analysis results.
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Fig. 3. Corner Radius Structure[1]
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Property '/ + Thermal + Plain Strength
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« Elastic Modulus . Etc. (T-Profile / Unfolding)
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Using FE Method * Etc
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Fig. 4. Corner Radius Structure[4]
5 Composite Analysis Tool - a >
File Edit Data Analysis Help
Unit Material Laminate = Geometry Loads Analysis Results
Model  Results
. - Action : Analyze -
MD?::“!___ | Geometry Definition ? = #Available Jobs
I
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Annctations
Comer Angel(Degree)
L 1
Section Mumber
I
LI N SECTON ety
t ; ANALYSIS
7
3 0K Cancel Job Name
|analyze
Apply.
Subcase ID Geometry ID Load ID Prefile MsS Failure Criteria Critical Angle f2 fiz Cb-value
1 subcase_kim-s.. geometry load L-Profile 0.267113 Kim & Soni 90 13.7784 o 0.85
2 subcase_chang... geometry load L-Profile 0.267113 Chang-Springer 90 13,7784 0 085

Fig. 5. Software GUI
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Laminate Allowable (MP 3)
e
g(deg) | t(mm) [ Rimm) | Ro(mm) |Pui(MPa) |Pou (MPa) | f (uimm) | 8° (Nimm) rr\errmrm) fs! " fu | e (MPa)| c® (MP2) | WBmin kS
0 2000 4.000 6.000 0.00 0.00 0.00 10.00 40.00 12.00 250.00 68.00 -1.50 6.12) 0581
10 2000 4.000 6.000 0.00 0.00 1.74] 9.85 48.68 12.00 25000 68.00 -7.39 7.45 0317
20 2000 4.000 6.000 0.00 0.00 3.42] 9.40 57.10 12.00 250.00 68.00 -7.05 874 0.134
30 2000 4.000 6.000 0.00 0.00 5.00 8.66 85.00 12.00 250.00 68.00 -6.50 9.95 0.002
40 2000 4.000 6.000 0.00 0.00 6.43 7.66 72.14 12.00 250.00 68.00 -5.75 11.04 -0.093
50 2000 4.000 6.000 0.00 0.00 7.66 6.43 78.30 12.00 250.00 68.00 -4.82 11.99) -0.162
60 2000 400 6.000 0.00 0.00 8.66 5.00 83.30 12.00 250.00 68.00 -375 1275 -0.210
70 2000 4000 £.000 0.00 0.00 9.40 342 86.98 12.00 250.00 68.00 =257 13.32 -0.243
80 2000 4.000 6.000 0.00 0.00 9.85 174 89.24 12.00 25000 68.00 -1.30 1366 -0.261
90 2000 4.000 6.000 0.00 0.00 10.00 0.00 90.00 12.00 250.00 68.00 0.00 1378 -0.267
Btarting C:\Users\h\Downloads\Compositus\Build\debug\ANH tool.exe...
PS5 CONNECT COMPLETE!
le 0 f o st 10 m_t 40 f3_v 6.12372
ftl s_t 9.84808 mt 48.68 £3_ ¢ 7.45284
fzc st 9,39693 mt i3 ¢ 77
XN s t 8.66025 mt 3 - 0 222874
£t 6.42787 3t 7.66045 mt 72.1 Fi ¥ 2 929004
f t 7.66044 s t 6.42788 mt 78 f3ci
f_t B.66025 st m_t £3. f3c i
7 £t 9.59633 s_t 3.4202 m_t 86. £3 ¢ 1
8 I v 5,84808 stl 48 m T 89, £3 ¢
angle 90 £z lo st 0 mt 950 facl
C: \Users\h\bovmloads\(!mos1tus\Bu11d\debug§ tool.exe exited with code 0|
Fig. 8. Software Verification Results by Kim and Soni Failure Criteria
Laminate Allowable (MPa)
0
gldeg) | t(mm) | R(mm) | Ro(mm) [Pex (MP3) |Pox (MPa) | £ (Nimm) | 8* (Nimm) [Nm':vm} s ' fis [ (MP3) [ox" MPE)| e |[MSCS
0 2000 4.000 6.000 0.00 0.00 0.00 10.00 40.00 12,00 250.00 68.00 -1.50 612 0522 0.612)
10 2000 4.000 6.000 0.00 0.00 174 9.85 4868 12.00 250.00 68.00 1.9 745 0.631 0.335
20 2000 4.000 6.000 0.00 0.00 342 940 57.10) 12.00 250.00 68.00 -1.05 874 0.736| 0.144
30 2000 4.000 6.000 0.00 0.00 5.00 8.66 65.00 12.00 250.00 68.00 650 8% 0.835] 0.008
40 2000 4.000 6.000 0.00 0.00 643 7.66 7214 12,00 250.00 68.00 575 11.04 0924 0.089
50 2000 4.000 6.000 0.00 0.00 7.66 6.43 78.30 12.00 250.00 68.00 482 19 1.001 40.160
60 2000 4.000 6.000 0.00 0.00 8.66 5.00 83.30 12.00 250.00 68.00 -375 1275 1.064) £.209
70 2000 4.000 §.000 0.00 0.00 9.40 342 86.93 12.00 250.00 £8.00 257 1322 1110 4.242)
80 2000 4.000 6,000 0.00 0.00 9.85 174 8924 12.00 250.00 68.00 -130 1366 1139 £.261
%0 2000 4.000 6.000 0.00 0.00 10.00{ 0.00 90.00] 12.00 250.00 68.00 0.00 1378 1.148) .27,

Starting [+ \Users\h\Domloads\Compositus\Build\debug\ANH_tool.exe. -

angle O st 10 m_t 40 &
angle 10 st 9, ]
angle 20 at9, (]
gngle 30 st 8. mt 65 e
angle 40 stT. 1 g
angle 50 ERAN 1 t 78 e
ngle 60 sts 1 ¢ 83,3013 el
angle 70 s t 3,4202 mt 86.9846 e
Engle 80 st 1,73648 2 e
angle 90 st0 rrtﬂ-w e

o \Users\h\l)ownloadsXCm)ontus\Bulld\dehuq\ANB tool.exe exited with code []|

Fig. 9. Software Verification Results by Chang and Springer Criteria
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