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Abstract: 5428V B/T700 is a kind of vacuum bag curable prepreg. In order to improve its popularity,
autoclave technique was used to manufacture 5428VB/T700 composite laminates. Influence of pres
sure magnitude, pressure applied time point on the basic mechanical properties of 5428VB/T 700 com+
posite had been investigated here, ultrasonic scanning, microstructure analysis techniques were used
to inspect the quality of prepared 5428 VB/ T700 composite laminates, and the properties of vacuum
bag only cured 5428V B/T 700 laminates were compared to those of autoclave cured 5428V B/ T 700 lam-
inates. Results indicated that the short beam shear strength of 5428VB/ T700 composite decreased
when 0. 3-0. 6M Pa pressure was applied before 130 C/ 1h compared to those of vacuum bag cured sys-
tem, but increased with the increase of applied pressure magnitude. The properties and qualities of
5428 VB/ T 700 composite were improved significantly when Q 3-0. 6M Pa pressure was applied at
130C/1.52.0h, and when the applied pressure was no less than 0. 6MPa, the properties and qualities
of 5428V B/ T 700 composite were better than those of vacuum bag only cured 5428V B/ T700 laminates.
Process of bubbles removed and the formation of voids in com posite laminate were discussed.
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Table 1

1 5428 VB/T700

Influence of pressure applied time on the mechanical properties of 5428V B/ T700 com posite

. . Po Py ) Ps Py Ps Vacuum bag
Pressurizing point - . . - -
t=0 130°C/0. 5h 130°C/ 1h 130°C/1.5h 130°C/ 2h 150C only cure
Flexible stength/ MPa 1766 1843 1765 1797 1781 1778 1802
Flexible modulus/ GPa 115 110 134 121 124 112 115
Short beam shear strength/ MPa 72.3 71 95 100 97 98 97
R 2 R 130°C/ 1h 0.3MPa
2 2 2 2
2 2 2 2
2 2 2 2
, ; , s (Henry’ s law):
N . H Mgas: molegas/ lit €I solvent M gs = kgas* Pgas (Mgas
P> N N N 5 Pgd\ 5 kgas
B B B ) ’ B
P> : 0. 6M Pa
2 2
2.1.2 , . 130°C/1.5h
130C/ 1h  130°C/1. 5h R
5428 VB/ T 700 ) )
2 5428 VB/ T700
Table2 Influence of pressure magnitude on the mechanical properties of 5428V B/ T700 composite
Vacuum bag 130C/ 1h 130C/ 1. 5h
Pressure status
only cure 0.3M Pa 0. 6MPa 0. 7MPa 0.3MPa 0. 6MPa 0. 7MPa
Flexible stength/MPa 1802 1820 1765 1780 1861 1797 1820
Flexible modulus/ GPa 115 131 134 134 124 121 124
90 T ensile strength/ M Pa 38 45 47 - 49.5 46 -
90 T ensile modulus/ GPa 9.7 9.5 9.7 - 9.7 9.6 -
Short beam shear strength/ MPa 97 84 94 99 96 100 100
2 . 5428V B/ .
T700 90° s 130°C/ 1h , 5428V B/
, T700 : :
2
2.2 130°C/ 1. 5~ 2h s
C SEM s
5428V B/ T700
, 2 SEM 5428 VB/ T700
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SEM , 4 ,
2 2
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(a) 25 i ; (b)130°C /1h i fm HE /7 0. 3MPa; (¢)130°C /1h #E il F /1 0. 6MPa; (d)130°C /1. 5h i i Fe /1 0. 6MPa
Fig. 2 Ultrasonic scanning results of 5428/T700 composite laminates
(a)vacuum bag cure only;(b) 0. 3MPa pressure applied at 130°C /1h;(¢)0. 6MPa pressure

applied at 130°C /1h;(d) 0. 6MPa pressure applied at 130°C /1. 5h

10um

1 10um

3 5428VB/T700 3 G # k6 SEM 43 Hrah B
(a) JLZ5 %Y 5 (b)130°C /1h i Fs #1 0. 3MPa; (¢)130°C /1h Mt FE 41 0. 6MPa; (d)130°C /1. 5h f f i 0. 6MPa
Fig. 3 SEM micrographs of 5428/T700 composite laminates
(a) vacuum bag cure only; (b) 0. 3MPa pressure applied at 130°C /1h; (¢)0. 6MPa pressure applied at 130°C /1h;

(d) 0. 6MPa pressure applied at 130°C /1. 5h
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(a)

4 5428VB/T700
(a) ;5 (b) 130C/ 1h 0.3MPa; (¢) 130C/ 1h 0. 6M Pa; (d) 130°C/ 1. 5h 0.6MPa
Fig. 4 Optical micrographs of 5428/ T 700 com posite laminates
(a) vacuum bag cure only; (b) 0.3MPa pressure applied at 130°C/ 1h; (¢) 0. 6M Pa pressure
applied at 130°C/ 1h; (d) 0. 6MPa pressure applied at 130°C/ 1. 5h
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Fig.5 Bubbles in uncured 5428/ T 700 prepreg
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Fig. 6 Process of bubbles removed in the resin (a) coalesce of bubble; (b)air bubbles escape from resin
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