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Design of Adaptive Machining Fixture for Large Aircraft Structural Part Based on TRIZ
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[ABSTRACT)]
material removal rate, which are easy to produce machining deformation and have a great influence on product quality.

Large aviation structural parts have the characteristics of complex structure, small wall thickness and large

Due to technical blockade, imported raw materials with better performance are difficult to obtain and costly. Because of
the uneven distribution of residual stress, the machining deformation of domestic blank is uncontrollable, which makes the
problem more prominent. On the basis of analyzing the machining deformation mechanism and the current process scheme,
the technical conflicts are found by using the analysis tool of TRIZ innovation theory. Based on contradiction matrix and
innovation principle, a solution of "adaptive clamping of aircraft large structural parts" is proposed. In practical application,
this scheme can effectively avoid the deformation of parts and improve the clamping efficiency, reduce the production cost,
achieve remarkable results.
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Fig.1 Deformation process of part’s clamping and unclamping
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Fig.2 Typical process of setting fixture and adjust datum
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Fig.3 Component model of system
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Fig.4 Deformation of unsupported web by effect of cutting tool
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Fig.5 Support on fixture to prevent deformation of part
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Table 1 Contradiction matrix

= Pt i AR rE .
F5 TREK TS CUFTIRE
14 R RGN LTk 2,13,25,28
12 JEAR RGN 26 16,29,1,28

i

BT

Elo kR
Fig.6 Modular fixture

S =S I 27 = B VA 0] 1T ey o e WA 1 Y A
F SRR FE RS R I B SR SRR
PFASTE B e BBt 2 77 3, NN 5 2R A AR T ARE 1 1
AT EBEM T RS MRE T, RENT
YEJEELANIE 10 A1 11 fiR. EREERE shdo 2 —A4
3 YR A AT LR A2 S G B TR sh B IR AL,
AL S SR B IRE T 4 . YA T TARES 77
Sl 55 7 1A 2 (A1 L T B E T BRAE , (V7 shE e ikiz
B HE TN T AR E, W 10 (a) iR, 40 T5EAT
e BRIV, ST B ET AT, T sh b ) T DA R 242 )
I bR is g, AT B TAMBET, ARSIE T J2 B0
TN (R AR T ARG I

R T SEBR A, SERRTIA B AE E JE E
TSR ET A A T AR i iy =X, S et 1 i —4~
25 FEMLE A T3], Qi 11 s,

BT BRI, 347 T Je H i S il vt A SL bR AR
FEHET TR RIE . BERE—TK 20 2m (W 2 A &
FhHLRIZEARRIE 40 A & K RS 25 A A Tl T
BITERE AL R ELLHIFL TR & T I H EakfT4s
— RS I T FEIn T Z 530 & A8, 55— 1 in

7

i / \.fr;-:ﬂu
oy @ S

S1 S2

7 MERUEHERERYES
Fig.7 Uncontrollable basic object filed
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Fig.10 Working principle of clamping system
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