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Abstract :

load on the suspension equipment

In this study, a transient structural load analysis system was constructed to calculate the applied
corresponding to the aircraft flight conditions

based on military

specifications. Aircraft flight data (altitude, velocity, acceleration, angle of attack and etc. at aircraft center of
gravity) were used as input parameters and the calculated load of the suspension equipment at wings on the
left and right side was printed out for the structural load analysis. As a calculation procedure, first of all,
load analysis was carried out at the center of gravity of the external store, Secondly, a trial reaction force
analysis was conducted on hook and swaybrace of suspension equipment. All procedure of calculations was
programed to analyze the structural load automatically. To verify the numerical results, structural load analysis

using the experimental flight data was performed.
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Applied Load Calculation at External Store c.g.

Reaction Force Calculation

on BRU
Time Dependent Aerodynamic Load Calculation BRU shape &
properties
i = - (dimension)
Altitude Density, :;g;z:itlc
| Local speed Mach number o Applied Load
function from
of sound Wind Tunnel Test at Store c.g.
Temperature 3 Aerodynamic (Station1)
coefficient i.
Angle of attack = =
Aerodynamic Trial Reaction
Load Force Calculation
i Side slip angle :
External Store
shape & properties
Velocity (ref. area & length) Load _Cast_a
(aircraft c.g) Determination
Inertia Load Calculation
Acceleration
(aircraft c.g.)
Angular Velocity =) Load factor Inertia Load
(aircraft c.g) (store c.g.) (store c.g.)
Angular
Acceleration
(aircraft c.g)
External Store
shape & properties
(Weight & MOD .
Aircraft & External 3 Reaction Force on
Store C.G. Location BRU (Station1)

Fig. 1 Flow Chart for Transient Structural Load Analysis of Suspension Equipment
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N
7 ' Case2B | Case3
FWD LEFT /B y X Fig. 5 Applied Load Case on Hooks in Z-axis

Table 1 Conditions of Load Case on Hooks

o | oe
. X . Case| * A Load cases
SN (FWD) |(AFT)
% 4
e - 1 + + FWD & AFT Hook Loaded
Ao oA |+ - |FWD Hook & AFT S/B Loaded
2B - + AFT Hook & FWD S/B Loaded
3 - - FWD & AFT S/B Loaded

R, =[(Py(R+C) =P, XLy —M,+ |Vep|(Lps+La)
+ | Veal (Lap =Lashl/ (L + Ly )

R, =[P, (R+C)—P,x Ly =M, + | Ves|(Lp, —Lgs)
+ |VCA| (LFL +LAS))]/(LFL+LAL)
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Table 2 Flight Conditions

H Y= 15,0001t

H P& = 260KEAS

7= -14.7°C

ek 0.001496slug/ft*
wl&k 0.25
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(b) Angular Velocity
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Table 3 External Store Conditions

Stationl | Station2 | Station3 | Station4
LH/OB | LH/IB RH/IB | RH/OB

i=] >4 =]
TARE | 00 | 500 | 5001 | 4001

=
A
SRFHE | .
oA (B~ LOft 5ft 5ft 12ft
B 2} XL
ﬂ;g_éf;_f 1.8° ~ 4.4°
R E o 4 ao
S22t 3.2° ~ 4.3
BgaE | -19g [ -0.7¢g | -0.3 -0.3¢g

d=ul(x) | ~ 0.1g| ~ 0.3g | ~ 1.5g | ~ 2.7¢g
rARe | -31g | -1.9g | -2.0g | -3.1g
S5ule(y) | ~ 1.2g | ~ 0.1g | ~ 0.4g | ~ 1.5¢g
RAZE | 0.5g 0.5g 0.5g 0.5g
d=ue(@) | ~ 1.2g | ~ 1.2g | ~ 1.2g | ~ 1.2g

(d) Angular Acceleration

—— Angular Acceleration
raft C.G) X
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N /\
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52
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=
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< -
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Fig. 7 Flight Data at Aircraft Center of Gravity
(a) Angle of Attack & Side Slip Angle,

(b) Angular Velocity, (c) Acceleration,

(d) Angular Acceleration
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Fig. 9 Results of Load Analysis at FWD hook
(a) RXF, (b) RYF, (c) RZF
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Fig. 10 Results of Load Analysis at AFT hook
(a) RXF, (b) RYF, (c) RZF
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