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Effects of Infusion Media on Fiber Volume Fraction Distribution and Void Content in Vacuum Assisted

Resin Transfer Molding

Lai Jiamei, Chen Xianming, Wang Depan, Yan Dongdong, Wang Ke

(Polymer Processing Research Lab, College of Mechanical and Electrical Engineering, Nanchang University, Nanchang 330031, China)

Abstract : Effects of the size of infusion media on resin flow behavior, fiber volume fraction distribution and void content in

vacuum assisted resin transfer molding(VARTM) were studied.The results showed that with the increase of infusion media size,

the resin flow rate increased exponentially ; the fiber volume fraction showed a tendency to increase after the first decrease, and the

infusion media boundary was just the high and low fiber volume fraction line ; the void content increased first and then decreased and

increased tremendously at last, varied from 3.86% to 19.92%.

Keywords : size of infusion media ; vacuum assisted resin transfer molding ; flow regularity ; fiber volume fraction

distribution ; void content

FLAS IR AR AZ R B8 (VARTM) T2 & —F
H B BAS () 21 AR 5 A 52 A R AR il 4 %) ok
RIEAR BRI A RE T HE AR di g sa ik b iy <
A BRI BR AR B (B0, S AR 4k KLU
=i, JE S T AT, S ZOE —E WG / &F
Y HLI 0 A A AR R T2k

B 1R T AR VARTM 2B /R EK, T
LR EBE TR RIS RARAIG, R 2 T 20K 3 Rl
VAT R N A Bl , il B AR B v A R

S

o TR FUaa
et SR
W
.
A &zﬁf‘ H
iR

Mg Sm -

51 VARTM 28 /% B [&

TR PR it Bl i i o ABEEL R T T S TR PR DO, DA A
A2 ] b MO JS A 5 SR B T A ol B i A
SR AR SR TR — 2 AL, T T R 1 5
SUAT B P CE R B A B
B B2 48 W 0T B B R B T [ fefs &
75 AN EL A AR LA 7R VR R B BR R v gl Ot
R YERgRiA
1E M VARTM T 25l &5 525 ket i 2 b,

ETELT AESE DR A T A U ShA T by e 5 i ) it B 1) O
S Z B SR AR IRR A R R A MR AR AL
1) — SRR, A& SR R SUAR I 21
XTI G AR BESRAE T, 5 i e M B iR
ANRETELT 48 2 (B2 B 6% V52 1) LT o 2, (A i

* [E 5 A ARBIE R AT H (51263015), L0548 A AR LT H
(20122BAB206011)

TR R Tt B2 A S0, RS
A MARHEFSE 5 T

Wik H 39 : 2014-02-15



杨超


AR IE A5 AT BU VARTM S5 MPBLET 43 A K3 B 52 ) 43

SR TG A U b 3R 2T e vh 2 2 19 7, R
AT & AR EE A HERE s A bR B 7E
TR RE SR S R 2F 4 i B it b, S5 FRARE B ARt
rRR g LA 5 398 5 2T 2 i L A TR A T, T
21 R A ARG A3 )2 IS 5 & A R RHE] & Y
ZEAPERER AR K T,

EHWISE T VARTM T2 i A Al Rt
W NG 7 £F dE G sm AR p i sl AT M s, DL 2 &
oA Ak ] i v T 248 3 A NS B /INA BE ), DA SE B
A T A R R AT 5 1 SRR
1 SKIEES
1.1 JRA#

LB ] 00/ 90° 3% 35 4T 4k £ii . LT600, [ %% J&F
640 g/m’, WL AN EHTREERI R A BRA 7 5

H254%, Vacuum film 400Y, [ RHE A R
N

BT : LG150, i s Rk A PR 5

BB WA VIO, FiFE R A RA
G

LN FERH A BPE R AR B A B - TH110—
350R, JH [ T4t A RIEH A TR AH]
1.2 EBMEREEL

B . X-25 #Y f8 [ Busch 23 #] ;

PR EE B - STQ-10, JEL [ 14E 2 bR RHB A7 BR
N

B T EE 4 4L . HDR-XR200 1, H 7 SONY
NCIF

BL2SPE IR : IRV20, H A SMC /A ;

Jie % X NDI-1 Y, iR Bl s
AR

Moo SR O 3. GYZI934-1, 3% [E Barber-
Colman A -
1.3 ZBIG%E

S FHAS [/ RSF (8 94 B VARTM. T
T EIA T SR A B AR Y oy A K A B
AR, EAT T U4 SE86, ) RN ER 1 fis, 52

oy X an Kl 2 fos .
F1 IWAHREI
a0 SR BRA EE TS
Lox W) /mm  Rf (Lix W)/ mm =44
I 150 x 270 300 x 300 6
i} 200 x 270 300 x 300 6
il 250 x 270 300 x 300 6
\Y 300 x 270 300 x 300 6

YA
SR
LA A
Az S i A
TE BB E LS
s

2 SR
1.4 HgEmx
(1) A4 B 25 12 K B B 47 Yl (R L& ' # GB/ T
2577-2005 P, 15 A =L (1) 5K (2) Frs.
M, == 10 (1
—m

K M—REE i, % 5
m——{ &, mg ;
m,——H RS BT i, mg
my—— e S IR AR A B, mg.

Vi =<—m3_ml x&>><100 = MX0: 5109 ()
m, — m Or Or

o V— IS 4R R S %
De Py IR LT AR SRHARE B, g/ em’
p— ST AR, g /cm’ 5

M—— T4l i, %,
(2) 25 BR%F ASTM D2734-94 iz, 8 AL
=t (3) s,

_ M. M) 3)
= —_— B +
V=100 p<0, 0s
s V- SR, % ;
p—— IR E, g/ cm’,

2 SFR5ITE
2.1 FRATAR GRS AT A 6% 0h

B T A RS X i TR Sl R Y
g 2 iR

M2 2 AT, ST A ORI Y S A AR R
WA, FELF A AR RS A2 BORZE B LR, i
AT B 150 mm 34 1E] 300 mm, X 1 58 bY 78
BT BT R 470 s I8/0 2 160 s, FUAr B R
RGN , % ) SEASE S R R R 2 / 3


杨超


44 TN

2014 4F 55 42 4 55 5

£R2 SRNAFER~X VARTM T E s TR 3T 2R 8200

S5 _ FREmE /s ?%E'ﬁ)tﬁ)f?ﬁ @&Eoﬁﬁjﬁﬁ/ﬁﬂﬂfﬁ
K2 S ]2 /s ZEAAEHR / (s, mm)
| 470 430 40 (375,227)
Jii 220 200 20 (175,275)
m 147 165 -18 T
v 110 160 50 i

2 2 AT, Bl SO RS A3, 4 s
5N 2R 2 5 K2 e I T 0 e [R) R b e,
SR TN SR

WA TAKE R 150 mm F1 200 mm B, B
FUAR G STV 57 B 5 ] A 06 R o3 Bl an il 3 (& 4
Fim o

300
£
Z 200 HEwR
b
=
E 100
= R T

0 100 200 300 400 500

FEHSE] / s

53 UK R 150 mm AR AS FERDR Bt R i 2%

300
g K2R NE
g
E 200 ¢
2o
= DN |\
= 100 - JEJE BN B
0 ‘ ‘ ‘
0 75 150 225
FUIEWHA] / s

B4 SRS, 200 mm BHRHIE RS B2

A 3 B 4 v 7E S K R 150 mm
1200 mm B i e 2 52 )3 3T T 7 I ) #1035
R RIRTIRZE . FEFEIF IR B, W7 2%
JZ S KT AR 2 W sl B, 3O i TR
BB A O IR TE R 2 M st & KA1 33
YEM . TEM BRI SRR 8N & 225 mm M1 275 mm
AbFEAEHFASE , Bt I B4 R 7RG J2 T sl ol B S i B 7
FZW s, X i T UL i sh ik %A 5
T ST B Bh B B B A AR 0 A S R TR
FIHVE R, T3 R BRS  E )
TBIRIR TG R A HR I AR s R RER ™V
% ISR AR S 1 RV, PR £ G385 A v A7 A S B R
VBN TE A4 i 2 P2 T )b B IR T e R

)=

K2 HIRZREI2ZE M 40 s AiRIE 20 s, 525
LORFWIBEE SR BORT A3, B e st &
TR IZ T BN 5 R JE T3l I 8] 2258 a0, I
JRIZ SIS 75T R KN 250 mm Al
300 mm o, 3 s A bR S A Y S5 R
i 5. 18 6 fiis.

300 -
FIZR B

£

E 200] ‘

N

=0

E i~

= 100 - AV IRINIE]

ES

O L L I
0 60 120 180
FEIHATE] /s
B 5 PR 250 mm B HE FERGR shid Rk
300 i s

g AN

& 200

N

5 2 e it

R 100 -

pS

O L L I
0 60 120 180

FEHUF] /s

6 SWiAMRR A 300 mm B I AL it B2

A5 &6 AT AR A UK S 250 mm
F1300 mm B, 48 [ 7E AR I A v 3R 2 0 2 i 3 4R
LR TIRZ BN, 2250020 22 00 2 9 B
RIGFEH, SO TR S RS, e xF
PR B A S0 3, (A5 ST R Z Bl
W EAEAH R ZIE O T AR TR 2 s iR
(AR

SREEAE T FH DU Fb A 6] RSE S A ot 244 il
RIS AR, & BURT = AN (0 1, TR
TIT) (A5G V-3, T B I 00 T B S5 s 5 565 DY
Al (NI ) 09 A LTI DA R S A ik
VETRS =33 B R 10 50 AN N | = ¢ 2 RS B (Y
R R T ), A RE SR IR AT AR R A, DL K R
T sl B P, S ARE S A HERR , FEOR R
BBk B AL TR b, G 7 s .
2.2 FRANRA AT L Y55 A 49 v

il AR TR RS B S iA B & &L T, A (] 28 )
TR G Th 2R SRR S ik 3 o


杨超


HRIE, 5 U BN VARTM S5 BPRHET 253415 258 B R 525

45

MR Ay

==

B 7 A K S 300 mm I ACHER B9k R 1E

£3 SRNRRTHESGRM R FEERSEHZN

4151 LTARMR B TP ME /%
I 50.26
11 46.71
111 50.90
\j 54.08

M2 3 AT, B S RS, &= AR
W EF AR B i S Il D R B I . SR
AN 150 mm BEHNE] 200 mm, X R 14 £F 4
RFRE BN 50.26% FEAKE] 46.71%, X & H T R
A R BB IR HE T B 21 R s A b i i 8h
FINA (AR B 45 70 43 M IR e 7 A 3 i A, AT
NS RSB i , RN A LT 4 B BUAR - Ak sk
BEIN S FA TR AT, SRR B B R, 1X
JE T PR A RS o — 255, (A AL % 1]
R v A HE A T 1 22, R TR Al P A T A AR
R, AR AR TN 52, AR 09 2 SR Hh I 21 2
R A BB WA K, X — G55 A b 1 5
JEAR AR B EDIE : B T R SE 38, &
B B SR BE A 15 A A A A

ISR 3 E N AN i I ol N e A

F ] 8 AT, DURR A G b 34— R g 21
G, T T X AR B X A — 4
o2, RIS A BT B RT3 2k 43 B
R A2 ) A YR AR A A T 5, X
(2T R R S /I T A e A 10 9 X 88T 323
S RS B, R TSR
Jo 7 2 D3, A R R U Bl A 4T A 1 i A )R
T, A A AEAR R B /D AR TS i B
DX 38, A AR 0 PR, S S5 A PR R S AR AR K
2.3 FRNMNRRT LM T R G0

LFYESETR I A AR S — R S A S B &
W R BAEAE TR AR AT 4 i i L, 5 2o g Fn&F
YERG A AN R, 7= A 03 20 2 7 F A0 i PR B
S KB, A BRI 5% B JE A2 B BT
VIR RE 4 He T 28 B T B 20% 2247 PR EAf SR 25

250

200

Y/ mm

Y/ mm

250

200 F

Y/ mm

100 |

50 F

150 ¢

150 -

W ——

50 100 150 200 250
X/ mm

(@)

>

Ny
+

50 100 150 200 250

a—T 41 b—I 45— 45 d—IVAL

P8 (AR [ RUSE S A R ol i R 2T AR B 5 ek 3 A ]


杨超


46 TR

2014 4F 55 42 % 55 5 #

BT 3 5 e DAL 2R A R, 4R v i o S A

ZE B A LR AT A BN, — 2T 4R
PR IIE 2 R LT 4R 0] B - = AR A4S 22,
I B ST R 27 4 B, 8 28 SR AR AT TR L TR s
Bt s I R RS R AT B RO S B

TEAN TR RS S A i O 45 19 52 & Aokt
ZEBURE SR 4.

F4 SRNRRTHESWM=HEELHN

) ZBARNIIE / %
I 5.84
I 6.45
I 3.86
I\ 19.92

H 2 4 Al & W BEE SR T B m, =2
B B 23 BRAR S N 5.84% NN F 6.45%, $ 5
6.45% 18/ F] 3.86%, fixJ5i 2RI E] 19.92% 1)
[ 1V G O
X TR S A B RS B3, AR (A iR
TSI TR A B X EF 4RI AN 7853, (HAS 41 4k v
25 BRI AR 5 FH A B R E— 2B, Al =
SRR | W (R S e R IV ASA Y ¢ ;- e N e )
BTG 3 By , £ A R AR S AR 5 R X B A,
G IRMR B 23 BRAAR /N Y F i A o 8 4 B
LT e B SRR, A O R I sht 2 e AR
FH,— 5 T BR e £ 4o R R i e, 5 2
G} ) FE AR SRR o — 7 i TRIZ 52
FURTHTVA 22 BEAR K, 18 B i Jo ik S sk i 4 £
FEAEH SR, R A 2 B SURIBE R, R

M ol P RE
3 g

(1) #£ VARTM T. 25 H S 5 02 14 RS X 4 g
TEAFYEGsRiR b (i sl B SRS 2 OCHEE
YER, IT 2B B S0 o RS (3, 4 76 B
FEIIT R I B R AR B AR A

(2) BEZE A R 380, & A bRk
YRR B RIS NE AR R R RS
Jo B i DX A 2 DX I A 0 3, 7 Xk
ST Y BRI, AT o X AT 4 2 B A X 0

(3) FULAT BT RAT X A AR i 9 25 B 550
M) S8, Bt R 1 o o] it v s iR e 2 B S 3
TR VN T S 3 R Y R B R R A K A
250 mm ¥4 0% 300 mm B}, 25 PR 3.86% K
BENF] 19.92% , 3 H AR KA Fa

& % ok

(1] BOREAE, BB . S BRN A A (— (1), SRHELT 4 S5
2002(3):22-217.

Zhao Qusen, Zhao Panfeng. Vacuum assisted resin infusion(one)
[J]. Hi-tech Fiber & Application,2002(3):22-27.

[2] HEZ, W, P ER, 4 VARTM T 23450 27 4 B M Re F oY
[I]. e A1 kL, 2011(6):28-31.

Qin Zeyun, Zhang Yang, Xu Guodong, et al. Wettability of
reinforcing fiber in VARTM process[J]. Insulating Materials,
2011(6):28-31.

B] FR%E . Zgilm S S S5 MR IR R Sl I 1 Re S H 2k
REMFST [D]. LifF : ARARREE,2008.

Niu Tianjun. Study on resin flowing behavior and impregnation in
biaxial warp knitting stitched perform and mechanical properties of
its composites[D]. Shanghai:Dong Hua University,2008.

[4] A1, SMRE . BOBLT AR 5 BT AR TR 2 0 5 77 8k (0],
g8 R, 2012(9):61-62.

Shi Bao, Zhang Linyan. Determination method of the fiber
volume of glass fiber composites[J]. Shanghai Textile Science
& Technology,2012(9):61-62.

[5] e, RS . AT R PRBR S e X £ A4 TR S 5 AR 2R 15
M [J]. 95815448, 1996(1):4-7, 3.

Gao Feng, Yao Mu. Effect of fibre volume content on tensile
breaking strength of fibre reinforced composite[J]. Journal of
Textile Research, 1996(1):4-7,3.

[6] Vishwanath R F, Kuang-ting H. Effects of vacuum pressure,
inlet pressure, and mold temperature on the void content, volume
fraction of polyester / E-glass fiber composites manufactured
with VARTM process[J]. Journal of Composite Materials,2011,
45(26):2727-2742.

[7] 25 RTM il b BB 53 HT 5 2AE (D] 2L BB TR, 2007.
Li Ping. Analysis and characterization of defects in RTM
products[D]. Wuhan:Wuhan University of Technology,2007.

[8] KB, 5KE KBS, 4. BLAS TR RTM T 20 fLER A B WL
FE RS RIAESE [J]. TRRSRHN L 2010,38(10):44-47.
Zheng Peng, Zhang Yanfei, Zhao Guizhe, et al. Formation
mechanism and real-time process-control of void in vacuum-
assisted RTM process [J]. Engineering Plastics Application, 2010,
38(10):44-47.

[91 Rachmadini Y, Tan V B C, Tay T E. Enhancement of mechanical
properties of composites through incorporation of CNT in
VARTM——A review[J]. Journal of Reinforced Plastics and
Composites,2010,29(18):2 782-2 807.

[10] Bender D, Schuster J, Heider D. Flow rate control during vacu-

um-assisted resin transfer molding (VARTM) processing[J].

Composites Science and Technology,2006,66(13):2265-2271.


杨超




