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Study on Production Plan of Autoclave Based on Multifactor Constrain in

Composite Forming Manufacturing

SUN Lin', ZHENG Shaoxiang’
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2. Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

[ABSTRACT] In the manufacturing process of aviation composite parts, autoclave is the key equipment, which needs
to accept composite preforms from other lay-up sections, and then pack into autoclave according the equipment area,
resources, number of parts, process parameters, process constraints and tooling equipment and so on. In order to improve
the production scheduling efficiency of autoclave, considering the characteristics of multi variety, small batch and multi
factor constrains of composite parts, a method for production plan of autoclave based on multifactor constrain in composite
forming manufacturing is proposed, which is successfully applied to a composite parts manufacturing enterprise. Through
the actual production data verification, the scheduling method based on multifactor constrains can not only realize the
guidance of production, but also improve the scheduling efficiency.
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Fig.1 Relationship diagram of order, tooling and autoclave
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Fig.2 Schematic diagram of variable call sequence
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Fig.3 Flow chart of autoclave plan scheduling algorithm
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Table 2 Basic information of autoclave

IR HE S e K /m i /m /% /m BEUR | RS /A | R ESERRAC /A4
15-1 15M 15.0 3.0 2 2 74 76
13-1 13M 13.0 3.0 2 2 76 76
12-1 12M 12.0 3.0 2 2 70 68
®3 BAEERE

Table 3 Fixed package schemes
I N N R R A R N N

Ji%E D PUREES S AR RS TIPS | TR /m ) TR /m | TR | PSRRI /A R R /A4
5 D-173A001 | GL173A-019 3 3 0 8 10
1 13-1 5 D-173A002 | GL173A-017 3 5 0 8 10
5 D-173A003 | GL173A-014 1 5 0 4 8
6 D-173A004 | GL173A-012 8 2 0 8 12
6 D-173A005 | GL173A-010 2 2 0 4 8
2 13-1 6 C1-223B001 | GL223B-029 3 1 0 8 10
6 C1-223B004 | GL223B-022 4 1 0 12 14
6 C1-223B005 | GL223B-020 3 3 0 8 12
6 C1-223B003 | GL223B-025 5 2 0 12 16
. o 6 D-173A004 | GL173A-012 8 2 0 8 12
6 C1-223B002 | GL223B-027 4 2 0 12 16
! o 6 D-173A005 | GL173A-010 2 2 0 4 8

x4 FHIZHE

Table 4 Process route of parts

G AR T2 TFZA T2 EERETES | TFERK /A | RTEERERE TFRK /h
1 C1-223B001 brin 3 3 8 3 6.0 6.0
2 C1-223B002 HERE 3 8 3 6.0 6.0
3 C1-223B003 biia 3 8 3 6.0 6.0
4 C1-223B004 pilg 3 8 3 6.0 6.0
5 C1-223B005 P 3 8 3 6.0 6.0

HE 3 7 3 5.0 6.0
6 D-173A001

i 3 7 5 5.0 5.0

HEHE 3 7 3 5.0 6.0
7 D-173A002

HEFE 3 7 5 5.0 5.0

HEFE 3 7 3 5.0 6.0
8 D-173A003

HERE 3 7 5 5.0 5.0

e 3 8 3 5.0 6.0
9 D-173A004

i 3 8 5 5.0 5.0

i 3 8 3 5.0 6.0
10 D-173A005

S 3 8 5 5.0 5.0
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Table 5 Order list

ID TGS FHES Eiine IR L3 [ 7 50 Bk Lk H 4
1 2020-001 C1-223B001 1 1 1 2020/6/22 00:00:00
2 2020-002 C1-223B002 1 1 1 2020/6/22 00:00:00
3 2020-003 C1-223B003 1 1 1 2020/6/22 00:00:00
4 2020-004 C1-223B004 1 1 1 2020/6/22 00:00:00
5 2020-005 C1-223B004 1 2 2 2020/12/19 00:00:00
6 2020-006 D-173A001 1 1 1 2020/6/22 00:00:00
7 2020-007 D-173A002 1 1 1 2020/6/22 00:00:00
8 2020-008 D-173A003 1 1 1 2020/6/22 00:00:00
9 2020-009 D-173A004 1 1 1 2020/6/22 00:00:00
10 2020-0010 D-173A005 1 1 1 2020/6/22 00:00:00
11 2020-0011 D-173A001 1 2 1 2020/6/23 00:00:00
12 2020-0012 D-173A002 1 2 1 2020/6/23 00:00:00
13 2020-0013 D-173A003 1 2 1 2020/6/23 00:00:00
14 2020-0014 D-173A004 1 2 1 2020/6/23 00:00:00
15 2020-0015 D-173A005 1 2 1 2020/6/23 00:00:00

3.0 3.0 3.00
] 2.5 . 250 lc1223 |c1-223 - 25t
Eo0f E .| | B004 | Boo4 .|
2 = 20 b-173 R0
a8 151 g 150 005 150
%Lm 2 10} %LO
‘05L|D-173  |p-173| D-173 512238001 “o0sk|D-173  |D-173 D-173
0 A002 A001 | A003 o D-173A004 '0 A002 A001 | A003
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 0 2 4 6 8 10 12 14
AHERER /m AEREK /m PHERER/m
(a) HEI (b) F%2 (c) HE3
2,00 2,00
175} 175}
@ 1250 21250
2 1,001 21,00}
g’ 0.75} §0.75 L
F0501 T 1734004 C1-223B003 *0.501 1 12238002 D-173A005
025} 025}
0 2 4 6 8 10 12 14 0 1 2 3 4 5 6
AERER /m AERER/m
(d) %4 (e) HES
B4 #HEHFRGBER
Fig.4 Layout of autoclave scheme
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Table 6 Details of canning plan
1 e S

D E e FEIR I [i] LSRR (] A RE T
D-173A001 2020/6/20 00:00:00 2020/6/20 05:00:00 13-1 GL173A-019
1 D-173A002 2020/6/20 00:00:00 2020/6/20 05:00:00 13-1 GL173A-017
D-173A003 2020/6/20 00:00:00 2020/6/20 05:00:00 13-1 GL173A-014
D-173A004 2020/6/20 08:00:00 2020/6/20 14:00:00 13-1 GL173A-012
D-173A005 2020/6/20 08:00:00 2020/6/20 14:00:00 13-1 GL173A-010
2 C1-223B001 2020/6/20 08:00:00 2020/6/20 14:00:00 13-1 GL223B-029
C1-223B004 2020/6/20 08:00:00 2020/6/20 14:00:00 13-1 GL223B-022
C1-223B004 2020/6/20 08:00:00 2020/6/20 14:00:00 13-1 GL223B-023
D-173A001 2020/6/20 17:00:00 2020/6/20 22:00:00 13-1 GL173A-019
3 D-173A002 2020/6/20 17:00:00 2020/6/20 22:00:00 13-1 GL173A-017
D-173A003 2020/6/20 17:00:00 2020/6/20 22:00:00 13-1 GL173A-014
C1-223B003 2020/12/19 01:00:00 2020/12/19 07:00:00 13-1 GL223B-025
) D-173A004 2020/12/19 01:00:00 2020/12/19 07:00:00 13-1 GL173A-013
C1-223B002 2020/12/19 10:00:00 2020/12/19 16:00:00 13-1 GL223B-027
’ D-173A005 2020/12/19 10:00:00 2020/12/19 16:00:00 13-1 GL173A-011

*®17
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Table 7 Variable paramenters of the canning plan algorithm
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Fig.5 Comparison of the number of package, autoclave area utilization rate and schedule time
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