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Fig. 1 Structure of frame
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Fig. 2 Distribution of measured points & building axis system
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Fig.3 Deformation of Z-shaped frame
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Fig. 4 Springback of inner flange (a) &
springback of outer flange (b)
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Fig. 5 Demo. of deformation analysis in radius direction

—m— Part A
—eo—Part B
—A— Part C
—v—PartD

Deformation in radius direction (inner flange)

1 T T T T T

1.0 15 2.0 25 3.0
Circle No.
(a)

10 —=&—Part A
= —e—Part B
& 89 —A—Part C
g —w—Part D|
=
5
=
S 4l
£
£ 2
=
2 o
2
f=1
E 24
g
=

4
g
b}

] 64
T
1.0 1.5 20 25 3.0
Circle No.

(b)

K6 WS (a) KOG (b) F1ETT AL
Fig. 6 Deformation of inner flange (a) &

outer flange (b) in radius direction

2.3 BT @EH S

H RS T BRHEFE IR A X 38077 e 52 2% i) H i AR
e G 7 iR, T REAR T ) AR T 32 B 2% 4% 1
PP A AR T 1) AR TR R, N T RS
HA T e Y T M B s e PR 2 0 22 TR ik 4 ROST B E
TGV AN LT IR A X S R M

K7 BRHEE PR AAL T

Fig. 7 Deformation of frame’s web
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Fig. 8 Compensation of springback (a) & radius (b)
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Fig. 10  Springback of inner flange (a) & outer flange (b)
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Fig. 11  Deformation in radius direction of inner & outer flange
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STUDY ON CONTROLLING THE DEFORMATION OF
COMPOSITE FUSELAGE Z-SHAPED FRAME
HAN Xiao-yong, SU Jia-zhi, WANG Lin, GAO Long-fei
(Shanghai Aircraft Manufacturing Co., Ltd., Shanghai 200436, China)

Abstract ; Z-shaped frame was laid-up and cured on the lay-up & curing tooling using unidirectional prepreg.
The profile of part was measured by coordination measurement mechine (CMM) , this paper analyzed the deforma-
tion of Z-shaped frame according to comparision measuring data of the part with theoretical profile of the part. The
deformation contains springback between inner & outer flange and web of the part, deformation in the radius direc-
tion and deformation in the web direction of the part. Using the surface of frame which was compensated according to
the part’s acceptance document to modify the design of curing tooling, a full-scale part was manufactured on curing
tooling which has been compensated. The part was measured by CMM again, the result showed the validation of
compensation to curing tooling surface, surface profile tolerance of the part conformed to the part’s acceptance docu-
ment ( £0.375 mm). Z-shaped frame matched shear tie and skin perfect when it was assembled.

Key words : composite ; Z-shaped frame; deformation controlling





