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Analysis of Influencing Factors on Hot Diaphragm Forming for Composite C Spar
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[ABSTRACT]
components in the large aircraft abroad, and more and more researches on hot diaphragm forming has been done. In the

Hot diaphragm forming technology has become an automatic manufacturing method for C spar

hot diaphragm forming process of equal cross section and gradual lamination C spar, wrinkle defects are often occurred.
According to the principle of hot diaphragm forming, three kinds of comparative materials at home and abroad, two kinds
of C spar models, were used to study the temperature, pressure, material, multiple hot diaphragm and the laying form of hot
diaphragm through the technological experiments of different thickness, temperature and pressure. The experimental results
show that the pre-molding temperature should be kept at 65°C, the holding time is not less than 15min, and the pressure of
multiple hot diaphragm is not more than 6kPa/min, which can effectively inhibit the formation of folds. At the same time,
the slip between layers of the embryo prepared by wire laying process is more uniform in the hot diaphragm. The related
research provides a preliminary theoretical basis for the hot diaphragm molding of domestic large aircraft.
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Table 1 Performance parameters of test materials

it RN
M21/34%/UD134/AS7/150ATL AMMS3202

EH104-T-38%-D12-U-145gsm-150 HPCP3-GJ-J630B-2016

ACS531/CCF800H-145-35%-lib Q/ZHFU8379-2016

F2 RABRERER

Table 2 Experimental model information

' FERISME FERIFEA R ~F/mm | B2
Rl 434x220x106 30/2
jieilb) 878x220x106 30/60)2
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WIEETEY % | BURBEEmm | ERN% BEREAL B %
34 0.129 L5 9.3
38 0.155 1.5 5.1
35 0.14 0.8 6.3
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Fig.1 C spar tooling structure
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Fig.4 Thermocouples location on tooling
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Fig.5 Thermocouples monitor sensor interface
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Table 4 Parameter table of hot diaphragm for thermal temperature uniformity test sample

S Sl e 2 WESE
TR/ C 65 80
H 25 /kPa -80 -90
fhE A H R/ (kPas™) 0.01 0.01

SEPRBEL B
65
80 F sl F 2 (3 -20kPa)5 ,
FHELZS R 5 2 0.01kPa/s
0.01
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Fig.6 Test prepare Prepreg in tooling
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Fig.7 Inside/outside surface and cross-section of SY—1 cured after two times HD test

20204E 5563 & 81 - BT RIEEIA 97



,—‘i. N »
m%lﬁx RESEARCH

Ivi) , WA T 5 2 1] e 8 110 e 20 SO ), B H B R 48
T XTEE 3 AR T U 3 R R R T
1E 180°C [E kMg , Forb M21 M RZ LB )
7 M.Torres A Bk i) BV 2 0 HFEZS % A350 LM
KL, AC531 Fil EH104 #(J2& E N ZEZEHL B AT 72
IRA AL o
LN KRR, M2 75 i I R o 38 4 1 B PR At

FERRRCERS 1 )20, ZEAR LSBT, 55 T2 i kG 4
Pe— 8, STEZ IGO0 T &AL RS 76 n] SFEmE TR A
JRFR ke , IR AT ZEFT LT AN S B0 T BT . X 5
AR B 5 St R B O s A 6, B 7 2t 34%, 1
FIRAIE T W25 B RS, AR T B R 9%, T 41

(b)SY-02 ¥k} 2 H

B8 S RHREIEAE S BB R
Fig.8 Winkles appearance in HD part

B9 #EHREAMIO

Fig.9 Prepreg localization incision
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