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Effects of Process Parameters on Extrusion Foaming of
Starch/EV A Foam Composite Materials

Sun Gang, Zeng Guangsheng, Zhang Li
( School of Packaging and Material Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China)

Abstract: During the process of preparing the biomass foam materials with starch and EVA as raw materials, the
process parameters have great influence on the preparation of foam composite materials. The effects of screw speed on
plasticizing morphology, feeding rate on preparation process, extrusion die orifice temperature on bubble size and material
moisture content on expansion rate were focused in research. The study showed that when the screw rotation speed was set
at 120 r/min, the plasticizing effect of Starch/EVA composites extrusion foaming was optimal. Feeding speed would affect
the whole extrusion process. By adjusting the feeding speed, the “bridge” “blocked” phenomena could be avoided.
When the die temperature was set to 160 “C, with the complete resolving of foaming agent, the bubble could reach the
complete maximization. Moisture content had a great influence on starch /EVA composite foaming material. When moisture
content rate in raw materials was 14%, the swelling rate reached the maximum value of 14.4%.

Key words : starch/EVA composite foaming material; foaming; screw speed; feeding speed; die temperature; mois-

ture content

Wi B . 2013-09-28

E4WH: BFARFAELSTIIA (61174100 ), BIRARHGHIE BT H (2010IT4039), MIMA A E T LG &
HEEFHH A (09CY016), HIFE AR AR M HF AR A (13171024)

EZRIN - 7 NI (1989-), B, WIRIMRILA, WIm Tol KM, R mh &S AR5 T,
E-mail: 1004383486(@qq.com

WBEMEE G M C1975-), B, SR A, Wi Tk R22H%, W14, FENFER TR SRy T TR TR,
E-mail: Guangsheng zeng@126.com



21 N, %% T 2B TER EVA R G K UM BT H & )52 41
0 Bl= DCP, R4, Wik, e, KRS MYRE T AR

eI TaefiY), s, ISR
B R4S 8 A 0 A WIRE R AR 1 . R TE R I R
AR TR AT HpL & R m , SAF A IR IR Y R
U2 BEW | s - BEBR £ 0% ( ethylene-vinyl acetate
copo, EVA) Z A KM EHE HIEM T EVA IR
BN & KA AL R G M KL, MR AR Z
MO RMERE, Qe . ERsREE S . TR i ke
FAEREE, TAERAZ B T AATI) 2 Kb,

VE M2 W USR5 A TR, AR B AN R
IV, HOR Bl RE REIR B B AR AT K A B AR,
Oy BE R, TERS S TRLEE T A A A R e, n
TAEFZES ) JER /EVA RZR R I IK 5 e 8 (45
WAL FREE AT O, Wt By 33P0 .
JE 4 TR 28 e 5 Ve R B R AL R, TR i R it
X R AL IR A TE B R AR KDY, A
WFFE R I RUEFTB5 ALY SE RS /EVA B AR i
T TR, B HREGTIEFTR . OB
BT BE LA RS K% 4 AN LA S HOGH
KA RREsZ , DA R R A TER /EVA
A R WA EHE U 25 10 IR .

1 RIEEBS
1.1 ERREHE

IR AREIEN, HAETEMA A RIE;
EVA, HAESER 2GR BN 26%, AR E T A
BRZSEA = Hol, IR VAT R R A Wl A &
Y7 & L WE% (azobisformamide, AC ) /ZnOfA
R, SERBIRAE TABRARIA™; POKBKERES, nano-
CaCo,, | AR LHAABRA R A BFNEMR ( stearic
acid, HSt), WHFARMIs TAHBRAR A W54
&= F W (dicumyl peroxide, DCP ), L% H- 754
RHE T A

LIRS SHR-10A B iR A L, TR =
MU PR R 42775 CTE-35 HU[a] i) SUEAT BCIR BF
ML, BEFFEAEHR 35.5 mm, R 3.5:1, BHE
PERH (R o) AL BRZS Rl A7
1.2 EM/EVA ESZAHRNGE

oG, R ERNAREER S EVA, WER
i Z R 70:30, IR e E TR, £
AT Z0E T IR 15 min J5BUH, RIGEHIR A8
ETEAESPEE 24 0, FHIEMRESHS . Rk
FRHE AR RUK S — 2 M LR A, BidE; Ak
W AC/ZnO . HEIBFIH I . GOKBRERSS . A ERIR A

FEBT ML HEA 79 Rl T R 3
1.3 HERielEEBKENNE

JERHE ACRXTTENS JEVA B A R RHIZIK R
S . PR AEL OB S, e I Rk A
R, AIFGE AR ) & TR Rt R M R I
HtR ks AR (1),

E.=R,/R,, (1)

s R, UL IRRE S AR AR R A%

R, NIRRT 242

2 RS E )7 12 08 GB/T 6342 — 1996 (k9
RS RRIEAE R SE B ) rp A R IR AT

2 GRSi®

2.1 BHAREXMSSEEHHBEARSHRE

HESEHT H R Y B OC BRE R EAR B B AT
MR AR R, AR A fe it Rt
(422 A IR A T3 15 2 LR M il ah )

VATER I EV A S HERH ] dh bRt A Tad
FErf, R IRRTHE S i, SR r3E A £ Bt H L
I S R BT U1 3 3 52 B ALK BT VI A7 55
s LRI HLAR DY VI Ty 2516 “Wree” g B
G, T B8 JERIURE (4 3 s itk A Al BB
FIURL I REAR DR/ o AFUR:, R AN BT U R

AU R, W RECEVA 7 TRERTR [,
BRI B bR, WpRH SR b 452 B A s [, [
T H IR B R G RO B2E , AT 3 s A RE 1Y
R BT s ik P AS [ RAT R T T
YR A

a) 200 r/min b) 160 1/min ¢) 120 r/min

H1 AREFHETHHHORA
Fig.1 The photos of material appearance at
different screw speed
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Fig.2 The graph of material cellular at

different inlet temperature
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Fig.3 The relation curve between water content and

starch foam material expansion ratio
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