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Research on the Servo Loading Systems of High Aspect Ratio Wing Test

Li Xiaohuan, Zhang Lei
(Technical Center, Chengdu Aircraft Industry(Group) Co. , Ltd. , Chengdu 610092, China)

Abstract: It occurs that the loading point changes with the test piece in the aircraft structure test. In particular-
ly, the large deformation of the wing will cause the issue that loading point is not perpendicular with the plan of
the wing. A kind of servo loading systems is applied in composite material wing. The wing is divided into N
characteristic of flying points by using the method of finite element analysis. To keep all levels of loading points
are vertical with the plan of wing the fly points are moved with loading. It implements vertical following load-
ing. This system is used to complete the high aspect ratio wing test. The test results show that the system can
realize the test of the UAV by using the servo load systems, and the loading procedure is smooth. The test piece
is no jitter, its deformation is uniform, and the strain data meets the test requirements which can offer a refer-
ence for the analogous loading systems.
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Fig. 1 Load analysis of wing deformation
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Fig. 2 Predeflection analysis of Maximum load
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Fig. 3 Follower loading mechanism of high position beam
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Fig. 4 Follower loading mechanism of opposite equivalent
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Fig. 5 Dynamic vertical of the load and the flat of the wing
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Fig. 6 Wing simulation deformation
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Table 1 Relationship of each rib wing between

deformation and the location

W Aor (B A7) /mm z(ZBE ) /mm
1 170 2
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Fig. 8 Relationship between wing

deformation and the location
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Fig. 9 Initial position of servo load
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Fig. 10 Bending deformation of servo load

LAY 5 R THI UIA PR

sinf=H/L
4)
tanf=x/(C— H)
A =X (4) AT 75
‘r:§£gLEL:i£ (5
J4 400 — H?
Jiv LA
T2
xi=§£p9j£——££' (6)

J1 400 — H®

K. p mALE 25 i AR w55 A B (85 s H i
TS A% IR A DU it L B8 (8 ) 50 B PO # 94
¥, 4 5.10,15~90,95,100 3t 20 NEE;; L A

KWEBIES) T

[ ;
Emﬁﬁﬁg

|

g

=

MPLIAS BEMEL CH ) 5 o A RS SR B 7% &, RIRE
VRS AR i (i) s C A HLIR LR SR 5 m
JE B R R

i (6 o MR L 3 3 A 25 i A2 I i A i 2
AT 1) 12 AR S Bl H R g g 5 A R
IR e M Bhiw o, Rl i I AL 1 J7 B B A 30 A e
P RS SR A T Bl B IR S I 2R Bh
T SEBL T o 1) B4 S I 7 8 A Ak, DA T 552 B 288 A 7
CIRSEEE e A I E= A N E RS A TR NI]
S BAL IR 24 A i 3 o 2

4 TR
4.1 RBWMIF

WA 11 BT I g Sk A
BREALBIL LY X HILIE A4 S o b i 7S A 32 B i %58
SRR A B L U SO e BT I R A M B
b AR A 1T R A T R L BLER
VA L A S AR U A R AR AT E S R
iy $% BESR LA 5 00 — G, MR 416 Bl 3l i 28 34 oK KL 12

IR RIDRE 26 A5 AL 0 o R 0 0 0 A 2 L 3
AN HEATERE I . ARl &% | B AR AR AT AT 5
I 285 ) 10 HE SR P B 8l 1 B 28 A 1 B
ol 2 AR A T 1) 5 L 1) ey BCHLEE S
AR T i T A ) B JLART G 25K 1%

B ESI

et e
| /5 mER
v ]
\
\
\

=H]
]

W) wmgs |

L
T—
=

5 myLkE

/
—
= =
— o f

[l
|
|
L]
£
k|
i
i
L
|
h

e R i [

N I R

BT IR A

Fig. 11 Test rig installation
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