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Quantitative measuring nethod and infl uencing factors of void
for mation conditions in ther nosetti ng resins

XU Jiwei » LI Min " GU Yizhuo - ZHANG Zuoguang
(School of Materials Science and Engineering - Beijing University of Aeronautics and Astronautics > Beijing 100083, China)

Abstract - An off line measuring method of void for mation conditions was designed based on the characteristics of
the hot press process for resin matrix composites and the mechanis m of void for mation controlled by diffusion - This
met hod can quantitatively deter mne the relation bet ween resin pressure and porosity - By means of this method ;the
effects of gel te mperature > relative moisture and resin pressure on void for mation conditions in t wo epoxy systems
were studied sincluding void content ; morphology and distribution - The modified Kardos void model was compared
with the experi ments - The results indicate that the method can be used to si mulate the void for mation process caused
by hygroscopic moisture in the hot press process s and it has good repeatability - The evolution of resin pressure vs
porosity follows the exponential decay function - Moreover ; the gel te mperature and relative moisture have great
effects on porosity » while the resin type influences porosity » morphology and distribution of voids re markably - The
study provides an i mportant measuring method and experi mental evidence for void defect control in composites
during the hot press process -
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Table 1 Validation of the experi nent repeatahility

Resin type BA 9916 5224
1. 96 5. 10
Porosity /%
1. 80 5. 33
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Table 2 Comparison bet ween critical pressure P »  BA9916140°C
and forecast pressure Piap 6L 5224 135¢C

Resin Relative Curing p./ Prrap /
type moisture / % temperature/nc MPa MPa
130 0. 096 0. 169
50
140 0. 200 0. 218
BA 9916
130 0. 145 0. 276
90
140 0. 242 0. 362
135 0. 213 0. 192
50
145 0. 245 0. 247
5224
135 0. 255 0. 316
90
145 0. 297 0. 413

2. 2 RIBEFREEITILBRTS A AR

HRZEAET R BAIL A PR A 22 57 P g
ZXHLBUE A B, [ 4 JEBA 9916 555224
PR P FLBR AR SRS I 70 2 A e e, R
D224 MIRAE B AR A R TS e (EARR 70 AL
BT = T iR BEBE A BA 9916 Al

K] 5 JEBA 9916 L5 5224 R Jig iy FHELRE i £k
Fh 2y 2 Cluin . 3 BF ] 4 BB G 36 7E
60~90°C 2 [a], ¥ 5224 MMEFHE AL R, 1URF ] &
WA RN X A] e AL B R B 1Y
JEI

MALBR B S E . EALBRAL R 0L T
224 B} Jig A K AL B 55 /N L B A ROF 22531 B
BA 9916 BRI/, nlEl 6 Pros, X2 T 5224
A T A v ) 2R B foE U ) PR ARz 311 32 1) B KRR
A B FLBRR T B

PLEBSHR AR A IR IR 28 o #5045 R

—— Fitting curve

Porosity / %
N
T

o
T

005 010 015 020 025 030

Resin pressure / MPa

P4 SRR S L BRI D R Bk
Fig- 4 Comparison of porosity resin pressure curves

in different epoxy resins

o BA9916
05224

100 |

Viscosity / (Pa-s)

Temperature / 'C

B5 AREMIER 2°C/min THEESE Lk 8
Fig- 5 Comparison of viscosity curves of

different epoxy resinsin 2°C/nin

T IRBHAR R, 075 % R 2T 4R 280 R i i
EHREL



2 & M Bk

(a) 5224 Porosity=7.8%

(b) BA9916 Porosity =8.2%

B 6 RRER AR R AL S50
Fig- 6 Morphology and distribution of veids in

different epoxy resins
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