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Stiffness Analysis of the Box Joint-Based Reconfigurable Tooling
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[ABSTRACT] The box joint-based reconfigurable
tooling has obvious advantages in terms of performance
and cost compared with the conventional rigid jig. It
has drawn the attention of the tooling designers. The
application of finite element analysis can avoid uneven
distribution and local inadequacy of tooling stiffness, and
be helpful to obtain more reasonable structure. In this
paper, the main factors influencing the stiffness are studied.
Then the structural sizes and bolt connection parameters
are analyzed quantitatively with finite element analysis
method. The principle and method to determine the
structural sizes and pretightening force are given, which
provide references for tooling designers.
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Fig.1 Box joint-based reconfigurable tooling BoxJoint
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Fig.2 Box joint-based reconfigurable tooling model
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Fig.4 Joint type
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Fig.5 Deformation of beam
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Fig.7 Beam stiffness (160mm x 160mm)
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Fig.8 Deformation of location joint
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Fig.9 Locating hole displacement under different pre—
tightening forces
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Fig.10 Tooling assemble

(2 ) 388 o MR A 32 3 T 5K 3 0 T2 I O 45 g M B )
ST, TEG R ESH A S LR R R RS RS 5 S IR AN 7y
ETEOLT , U TR AT AT B 2 3R
HAI MR, TR I, i ad B R A BRoT
HRZE 75 2, A B T0U5E 0 A IBULEL Y T i TSR
Jya R 7= A S R AR 25 (R S AS B SR I AN A
TIMRASSF IS

& % X

[1] KIHLMAN, HENRIK. Affordable automation for airframe
assembly: Developing of key enabling technologies. Diss. Link&ping, 2005.

[2] HELGOSSON P, OSSBAHR G. Modular and configurable steel
structure for assembly fixtures. SAE,2010.

(3] FREEE, Edrhe | il B vl A ek TR R O TR
s R, 2013(18):26-31.

[4] o, T2 ARG | G e nl A S T AR
IIMTERGE A AR, 2013(8) :64-74.

[5] PMRA: . BRI CHLEH s BEWI EE B S 30 IEFE g . bt it
25 Toll A, 2012 535-538.

[6] RS BREGE, A7 . MU Jbat: WA G,
2013.

(7] FEhth . KRG GIRAE 375 T2 5 msT [D]. Rig.
FiSgER A, 2008.

(it T%)

(EB% 126 W)

B, B T A A MR s s T E L 0
H Bt SR B A I TARXERE .

TERAF R AT A B R BB B O pr AT
Gy, AT BRSBTS A i) RS
AR T2 AR i . BUR B RS R
TSR G T ZWA TS PR T A4 A RN
B, LUS S T 20 B T Sebn A = 194

(Tt R#)



