‘—‘? » »
RESEARCH Eltﬁbtei

FI K 312, BEL, F4I08, F. & TCATIA/CAA #3575 B B peik X H[]]. AL 2 # 2 H K, 2022, 65(19): 107-113.
HAN Zhiren, MA Zhiyou, CHE Jianzhao, et al. Rapid design of CNC tube bending die based on CATIA/CAA[J]. Aeronautical
Manufacturing Technology, 2022, 65(19): 107-113.

2,

g

BT CATIA/CAA HIBIEEERERFELIT

BEC "D LV ESB,A 7,
(1. JeFaALE ALK K52, Jefa 1101365
2. MM EAMR K FAMEH & TERFHALG T EFHEEE, N8 1101365
3. PALTE % R Ak 45 B B A RN ], 75 % 710089)

[HE] WA &P, EE2RETERALTHTT BARTEEE T, ARSHRET TR E, BEATE
AR A P, R B GARTT AR Z e fe s T ERAFGHAEN, 38 T R R A0 R XA X0
BARACAE L2 k. AT CATIA & T AR K 69 Bead X3 3k, AL T 45 5 B AL B 69 R e ik %3t B AR
Mo Bk KB, AT R AR R T RS T 2018 A48, Ah LERRA RSB ERET —F 7 %,
KEIF BRI R IR AdLIRit s R X8k CATIA
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[ABSTRACT] In aircraft manufacturing, a pipe bending mold of computerized numerical control (CNC) is required
to bend the pipe, and the mold design task is arduous. In order to improve the design efficiency of the CNC bending die,
solve the problems existing in the design of the bending die, based on the experience of traditional designers and the design
criteria of CNC pipe bending molds, an algorithm for dimensional association of parts and an algorithm for optimizing
mold structure are proposed. Based on CATIA, the relevant rapid design software has been developed to realize the
parameterized rapid design of CNC pipe bending molds and the rapid assembly of standard parts. Compared with traditional
design methods, the design efficiency of the software is increased by about 20 times, which provides a way for enterprises
to reduce costs and improve efficiency.

Keywords: Die design; Secondary development; Parametric design; Dimension association; CATIA

DOI: 10.16080/j.issn1671-833x.2022.19.107

WHLFERIF A WL ARG, ERARE 258 E T MRS HN, M AR BT A G iR
WO R B R R A L FE A i R, Mg, AR AR ERE S S EB AR ARE,
KAy F 2R RS LS H P R L2 B R e A S MBS T WLHlE R P
AR BPERUE H SAF A E R, TR A B R RO AR R A, I ESR BT A R E R it
B ARt R AR . MR RSO R A AR AR P, SR 2R ) I RE BT A B RG

* S 774 AARERA(2019Z2D0240 ) 5 FES [ RFIEHE4: (52001217 ),

20224E 55658 55 1900] - B BlEHA 107



‘_‘i.‘ »
Hl:%lﬁx RESEARCH

WIS 2 aa it e

H AT, B A A RAL R ol CAD/CAM — k&
AR5l i R, Al H CATIA ( Computer-graphics aided
three-dimensional interactive application ) 5 < A9 1 #l $7
AR FEFA B TR I R B Al b, STk i A
B EL A BT ARl P BT 4L AR R CAA
( Component application architecture ) YK IT & HIBF5E , K
WA WO KU s B RS L B SRS B
e, ST BT L P, SR TR AR TR
R XIS B SE AR B R IC R R T & B
WLIG FER RN S BT R B i T BB B HRICR

A SCVII D B T A i v ik N B TAE g, 4
LT RCR R T B AR e T B A5, 55 T CAA
X CATIA 8 fa#AT — kIt A&, I A T 51550
B N GURITEARES G 07 =X, S S R A R 24Utk
Tt

1 EERAGAREEIZ

B B (B 1) 22y 25 A e At | By
AR PR R (1] 2 AT SREAT GE ST
BEPRISEAT IE AN B & BRTATER Sk | A AT C 45 BR TR
SAFLL RO B LRI AT I, RS A
FRORE F R B I A A AR RIS 7
AHIETE o TEFE AT B S
KA A, DRI A PO 025 977 45, 97 48 T 2 i 5 251
AR T E 45 30, o5 — B 5 S A G, SN A2 )
OIS RN W L N TR LR W T i (e
A U B AR, F B PR 2 A ) s B
AR PR B & I I B B R . R R
PR B RS I B R, W S AR R AR
PO A HEAT S, el D 2 i A B R I B
MR R R R . R =5 P IR R, R
ot At A A7 A [ SRR, I DA A T 82 i o]

1 HEXTHE
Fig.1 Combined bending die
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Table 1 Mould structure scheme
A D/
B T F A
1 1.25 15 2 25 3 4 5
10 10 10 T T T _ _
8~12
+ + = = = = = —
20 10 10 10 T T — _
13~17
+ + — — — — = =
30 20 20 10 10 10 T -
18~22
+ + + — — — — —
70 90 100 100 100 90 80 70
220~275
+ + + + + + + +
He O MERERCE G TARERTEIERLHIE N " RN RE TGRS, 7 CRATFEMEEE,
x2 WERST
Table 2 Mandrel size mm
EL400RH §:4% VB300HP 544
SRR . .
FEHRAF HR? H”% B HR? H”% B H”Z
127~152.4mm | 101.6~127 mm | 88.9~101.6 mm = 76.2~88.9mm | 63.5~762mm | 50.8~63.5mm | 44.45~50.8 mm
ESTT O
5112 OB A 12 10.2 9 7.8 7.3 7 5.5
BRI s a) i B 34 30 26 23 21 19 16
‘q”gjzt&?;é 435 38 33 28.7 26.5 24 20
HRE U 24 222 20 17.6 16.6 16 13
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Fig.3 Combination diagram of split movable joint and inner belt
with spherical ball head
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Fig.4 Mandrel bending diagram
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Fig.5 Software design flow chart
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Fig.7 Flow chart of mandrel structure optimization algorithm

112 Wiss & A - 20224F 55652 55 1910]

Bk BRAELIRATR

(1) A SESE G A 8), fiy A 1FR) 3
IR SIS H, WA 42 300 mm, 548 ARME A 100
mm, BEJEAE N 2 mm, RIS T AR A, 5
i REJE P RTERR 1 T P s A AME R 2R 2
TLHE, DU A SRR G B B2 6 S0 $2 8 FH P 18 i
SR SEGRAG B, MR 1 R 2, i e A
FLA RS P AR B R ST o i 1 548 AN B0
PR B A A LR S e e A B A R
R B Bl S B AR 2 R R A AT
B, Je R B AR R BRSL B 3 4. Bl
JRE A ELA0ORH , ARBUGZ AL XS b7 (s 2k i R

(2) PEAREBERE (] 9), ZXHEHER A 1 A
FE RS ELA B 205 B, TR 5 A A A EL A LA
Tt TP TR . R O B SO N i
NGB 1 RAS AR R s 2500, 0 R, #fik
B SO T I SR B BRI o o UL, R A
A AR ZE R RV, A s SRS AN G,
TR S0 B R S8R AFE R R, P s s S8

EESHEMA = X

R (B )

=R 300

=EE i

s®#E0oiod i
4MZED,

[Om=] omn| _um |

8 SESHBMNEHR

Fig.8 Tube parameter input module
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