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[BE] AAFRFEEANR - REE-T _B-KOGHESEY ( Acrylonitrile-butadiene-styrene + ABS ) UK BB ER
K% (Recycled polystyrene - tPS ) Ml - BRBHEBERE RSN ENE _BEAREE AR ABS KPS LRI ZBRS
AR AMEBBESMHE ( Wood plastic composite - WPC ) - WA BB sERE BB R EHEM 2 47E ( Dynamic
mechanical analyzer - DMA ) 5&2% - TRV EHESHMRNYIEMB AN EME FE - SBERER - LB ABS &
tPS Bctb# WPC ZE7J<$,.“*E%$7;” BEHRERAEESMH 22 KERRBRIERE - B HREESE - &
MNAZ AR R BEBMIES ABS K rPS Z?“&h?ﬂﬁ% MRS BEREHFREBREE -BE  HEREESHMZRE
KIMAEEIRE PS LEAIRSMMRE - £ PS BEE 0% EBARBEEE , MEEAEEEMRNZNE RTINS E
HREMBRINEE - ERNEE Eﬁr‘ﬁﬁ AINAHL R SE4E ABS 2 EE®RE - ¥ PS BIMABEETE - It5 - DMA
ZHABERETR EEMRNZRGEEIRMEBMNEGS - A - HEAEESM ZKIBERRE ( Glass transition
temperature + Ty ) BAREBM R BE ; BEY - BERLEE RSB BARARM -

\\

(FASER ] ZAERALE - SYEAREL - MIBHMME - BERIBRAAMEBBESHR - HEME

Effects of Molding Processes on the Properties of Polystyrene-

based Wood-Plastic Composites
Tung-Lin Wu! Ke-Chang Hung? Jyh-Horng Wu **

[ Abstract] In this study, China fir (Cunninghamia lanceolata) particles, acrylonitrile-butadiene-styrene (ABS), and recycled
polystyrene (rPS) were used as raw materials to manufacture polystyrene-based wood-plastic composite (WPC) by hot
compression molding and injection molding. Effects of ABS/rPS ratio and molding process on the physicomechanical and
viscoelastic properties of WPC were evaluated by universal testing machine and dynamic mechanical analyzer (DMA). The
experimental results showed that the ABS/tPS ratio has no significant effect on the moisture content of WPC. However, the
moisture content of WPC manufactured by injection molding was lower than that by hot compression molding. In addition, the
modulus of elasticity and tensile modulus were significantly enhanced when the ABS and rPS reinforced with China fir particle,
but the elongation at break of the composite was reduced. Moreover, the modulus of rupture and tensile strength of WPC
manufactured by hot compression molding decreased with increasing the rPS content, while no significant difference was found
when the rPS content exceeded 30%. Meanwhile, the flexural and tensile properties of WPC manufactured by injection molding
were better than those by hot compression molding. On the other hand, adding the China fir particles into the plastic materials,
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which reduced the impact strength of ABS, but had no significant effect on rPS. According to the results of the DMA, the
storage modulus of WPC was higher than that of neat ABS and neat rPS. However, the glass transition temperature (7g) of
injection-molded WPC was lower than that of neat plastic materials. In contrast, the 7 of compression-molded WPC was

similar to the neat plastic materials.

[ Key words ] Hot compression molding, Injection molding, Physicomechanical property, Polystyrene-based wood-plastic

composite, Viscoelastic property.

| R-TT

A EBRBESMR ( Wood-plastic composite
WPC EREBZRBMAM MBI Z B8 B
OE_EMRSERM™ZEYE RO FERE
MBI EN TR EZ—( Ashori, 2008;
5EIE, 2009 ; Lee et al., 2010 ; Chen et al., 2012 ;
Yangetal.,2015 ) —fxM = - & AREE WPC 2
RO[EUBERER FTZEASTERILE (High
density polyethylene - HDPE ) (B2 E B 7% ( Low
density polyethylene LDPE ) - B R &
( Polypropylene - PP )» 223X 7, %% ( Polystyrene * PS )
PUK B & ¥ ( Polyvinyl chloride - PVC ) %5 ( Stark
et al., 2003 ; Garcia et al., 2009 )- 221 - ULEE{EA
THEFMEEZSDFMRNEBASBEARD B
O ERHBERENERENRIESELEE
( Bonhomme et al., 2003 ) - EIt - £ BAE RFR TR
PRERIRFEHSE T - B EBRIUWER)
A EER VD ERRERRE SR ERE - BRD
FEREAIPZHEBENER . BASRK 100°C B
RIBEBRERE  EIEKERAREFERRTERS
RAKRENREER  UKREHABES - B &
BROGBPAMBTEGBRN B NEHE
MEBERLE LERXIEGERE SREBFEIMN
HAEREERAEN  EMRESMENNEEME
B ( Maldas and Kokta, 1989 )~ Et - ELEUTEY
PR W ( Recycled polystyrene - tPS ) {EREESM
B7B2E BRARERRNRBAMEBES MK
AEDE TEiREEEE L R T EMBANEL 2 W
O EEBMEEIRIEMERZBE -

H—HH: REMBX - BUEKRARNAR -
WPC ZHIERNMBEMER - MEBRZ WPC &
BARAFEFE AT EHKE ( Extruder molding )+
B AR ( Injection molding ) LUK B AL EY ( Hot
compression molding }&5( Stark and Matuana, 2004 )°

it

A AEREARNAESTE WPC EHmpm 2SN -
MEXEEYIRMMMUE 23R8 - A1 : DISTH AR
AAHBHE/ BZRGEESHEE  B5MKHEA
FRAZBYEE ( Skin-core morphology ) IR - BB 2
MEES pogRRE YT OER - MEREZH
RS S B A @2 FTHES - B - B MR
DEHDZHHEZERERESZ  MEREBABEAR
S22 7BBEE( Clemons et al., 1999 )- ¥R -

DIzt B BY R A B S P S 2 WPC BIRE
AR . B 2 8 smaat - mb =R
TEFE WPC 2B MBS TMEFEH
M & M A5 5 4 & ( Migneault et al., 2009 ) B
E AMBBRBREZARSEAMRKRE 28
B EXWHERR  EmMBEEAMEAERE 2R
EM4E - b4 - ARIEEAE Y WPC &% -
FHEBRZARKRE 2 AMH#ME - BUESK
DBEE WPC AEiZH#E - & WPC BEBER SR
KERKRKEERRE - HER - ST BT EE
Z WPC - HEARGSEBEE VY ERA - 0
M ZRK M REERRE - BERDISTH A
BIFRSE 7 WPC BEEREZ R~ ZE M Clemons
and Ibach, 2004 ; Migneault et al., 2009 ) °

54N - F1E 58 E ( Modulus of rupture + MOR )

KIEE 4R E ( Modulus of elasticity - MOE ) %
FEAREMREAREEGMRBEMEZEEE
Z22— - ARG AL S EME WPC SRR B
NBKR  WEBRETEABAM  EMEA_E
BzREABESHE - Bt - RaERReEd . &
NREAVNBEBEREAM  FEEHFEAE
WPC Z 38 E 8RR H A AL S 1 4Y 20-40% Stark
and Matuana, 2004 ) F& - DIZE BV S A
WPC 5 - BR7EERETERAEE ZEEMR -
UBABRS 2ttt - LUIERERREM K 2
A HEEBEE KRB FTERE ZBEE R AT
& - B - REAIC B R8T A B R Ak B
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FHIUFTEE WPC ZMBEE 7B - 9350
RHEREEEEREZNEMBERRILZLES
( Clemons and Ibach, 2004 ; Stark and Matuana, 2004 ;
Migneault et al., 2009 ) AT - $H¥ DIEE K EDE

FE AR REBERRL SR WPC ZMHELER -

g/ D AMEBTE - EUE - ANEER AR B AL BYA K 5
ERESEETRERE R WPC 28 - B 7 #h
EEMRERMMEE 2 - WiE—L R WPC
ZEREHMME - DHEEAE S A HBREDR
2 WPC ZMHERE -

11~ #iE755%
(1) stk
1. KREHRIA

KedSEPrERZAREMKE - B EAEE
BERMIZ Z A K ( Cunninghamia lanceolata -
China fir ) - 2383811 ( Hog ) K EEt])#% ( Flaker )
KL% BBRIRPIRE 22 KRR ER 105°C
MAEDPENE 240 18 BLIER D BN R EITER 7
TRV %-24+30 mesh Z A2 KR ETTEEE
SR 2 EE -
2. R

KB ER 2 ZB MR RBEIREER %
(rPS) BEREREERDBRAST - UKRE
B-T_B-RZLBHEBEEY ( Acrylonitrile-
butadiene-styrene + ABS )+ BEE&ELEHBHER D

x 1 BEAMERBESHR ZHEM

Table 1 Compositions of various wood-plastic composites

BIRAE - BI5R%S AG15A2 - BESR 1050 kg/m® -
MIARIEE S 1.7 /10 min -

(I) AMEBBEEMR ZRE

KBt WPC 2 BHEGEBEEESM R PR
MR BRI 2 BRSEE A (AR R/ZEERB = 30/70
wt% ) BB SV EBEE P ABS KPS ZEEAI-
PUREIARE ABS & rPS ZEEAI% WPC HEZ 5
L HEMH WPC ZHMMER 1 Fivr - BER - Kk
FPRBELE - WHMRMEEE 2B AR -
ABS PR 1PS - FURE 150°C K EEZR 45 rpm MR
 Smin BEN - IHEEESMREE A - &
EBMEER  SRIMABREENEHREE 8
FIET  HEERGEDT

1. BEAEY

AREHERP - MM TR EBER 1100 kg/m? - AR
R~A200mm x 300mm x 3mm ° ZFEE - FE
WAREEZENME - BEATIHAREER
WEIRIAE EARBED BERES 150°C
TR F] 2.5 MPa NEITRYE - & 4 min 4B %E - B
IR B R T B PEIT/2A] - 42 10 min R A
B - BTl 2 82 - mRE - 1§ WPC k48
AR EETRESEME DT -

2. BHAE
Rl - BEREZAR - DG AR

( HWA CHIN - HC-160SE ) % WPC i &4 & -
MAMEMUREERRESHBREERR - THAK

Specimens Wood rPS ABS
(wt%) (wt%) (wt%)
Neat ABS 0 0 100
Neat rPS 0 100 0
W3P0A7 30 0 70
W3P1A6 30 10 60
W3P2A5 30 20 50
W3P3A4 30 30 40
W3P4A3 30 40 30
W3P5A2 30 50 20
W3P6A1 30 60 10
W3P7A0 30 70 0
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AR IEERERED RIS 195190 ~ 185 DI
170°C- M HR B ) 3.5 MPa Z AR N EFTHI H AR BL -
2% KRAERFEISER WPC 23 - sl R A B
%7 IREERIIREETRESIEHE DT -

(1) B

1. BE
AHERSE CNS 15730 (2014 ) AM-ERBZ

BEESMIRIIRE - BEMETIM 50mm x 50
mm x 3mm Zi A% - BN 20°C ~ 65%RH ZIR
ERETR AERARZRE -BE BEEUKE
g WK BEHREE -

2. ZIK=R
AR ERS%E CNS 15730 (2014 ) RAF-EB

BEEGMRAIEE  SEMBTIK S0mm x 50
mm X 3mm ZFH A% B 20°C:65%RH ZIR
RREE 7 X AERR2EE - BE  BHEA
105°C RN IR EEE  AIEHEZ BB VBT S
£ WkILFTESKE -

3. MERERREEEEY

AR 2 CNS 15730 (2014 ) RKMF-EBRB >
BEESMBAERE  FaEMETIE 58 mm x
127mm x 3mm Zit R - WER 20°C ~ 65% RH
ZIRETHEIXE NERRZERE -BE-E
EREE - 2% D128 mm/min ZHEBZEERE
FE% 48 mm A BRIGHETIRN - LR &
7:*2%157;‘2%«%%@;12%% : mtt*Jr:t:ﬁH

MOR ( MPa ) =3PL/2bh?
MOE ( MPa ) = APL¥4AYbh3

P PEAEAHEHE (N)'LABEE (mm) b5
AREE (mm) - h "BHAREE (mm)- AP &b
BIRERN LIREEER FRESEZZE (N ) AY
75 AP HEEEZERPRIEHENE (mm ).

4. IAISRE ( Tensile strength )~ 31 1758 M4 18 2]
( Tensile modulus ) LK if 5= 88 = % ( Elongation
at break )

KRS E ASTM D 638-08 Z I HIIEXE -
MBI 165 mm x 19mm x 3 mm ZMm§ed
A (Typel) & - BER 20°C ~ 65% RH ZH)RE
REPHFEE 7 KB AEHXRZREREE -2

% - DIEHERE S mm/min ETH - AR Z
BAHEE ARFIEEHEELEURBREZ
BRE Wk FAANEER A ZAARE i
MR RIEIRBRE -

Tensile strength ( MPa ) = P/bh
Tensile modulus ( MPa ) = APL/AY bh
Elongation at break ( % ) =(B/L) x 100

AP PRRAHE(N) bAARRTE (mm )-
hBRAAEE (mm ) L BARAREEZRE (50
mm )~ AP BEAIPREA FIREEER NREEE
ZZ (N) AY B8 AP HHEZFE=E (mm )
BAEREERZHES (mm)-

5. &Z5RE ( Impact strength )

KRS E ASTM D 256-10 21 HIIEEE - 1§
AMEYIAL 63.5mm x 127 mm x 3 mm ZZE
( Notched ) s R & - B 20°C ~ 65% RH Z R E
mEPHFEER 7 KB HERRZEEREE - 2
T§: LU Charpy BEERE 1 EE# ( Yasuda - Japan )

TR WK NIANSER R ZEHERE -

E (J) =WR (cosp - cosa)
HERE (kI/m?*) =E/A

N EREREREFARIWEE W RBEES

£(8.1152N )R REHFE BE P LEHSE LHEH
FEBE(03217m ) a BEFNHBE (150°) p HE
B R REEY FABE A B RETEE(m? )

6. ENRSHEMIME

A7 B8 U PerkinElmer DMA—8000 &£ Tr&am
#7% ( Dynamic mechanical analyzer - DMA ) 3
DT - ABEHT - BREEMRE ( Single cantilever ) %‘
AR FOREER 2°C/min - BEER 1Hz - R
EEE RIS 30-140°C -
(IV) #at ot

AlBafEH SAS METRFETEZH M
( Analysis of variance - ANOVA )- 13548 Scheffe 12
7E ( Scheffe test ) LEBER T EE ( Student’s -
tes ML BAEBZEZRY  IMEFAERZEERE
%% 95% °
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III - #5REAET iR

(1)@ ABS & 1PS LEBIFr REARM LB ESHM
Kz B E

5B VERARLLBIZ ABS K rPS MIKAES
¥ WPC MEZFE  AHREEESM R
NI EAEERE 7 Z2RQLEBI( A2 R A /EERB =30/70
wt% )+ BB D ABS KPS ZELHBI - W65 B
HEREEFEREREBESHE - Hop  BHEE
BMZEBERZKENTER 2 PR - BERPOILIE
IR - BB ETEE 2 WPC ZENTR 1084-1114
kg/m® - EEHBAL ABS ( 1008 kg/m® ) K 4% rPS ( 989
kg/m? )RS - MG H R EDEPIEE 2 WPC BE
BI7Y AL 1097-1120 kg/m?® - IEETNER &Y H A BY B4R
Z %8 ABS ( 1013 kg/m® ) K &% rPS (1043 kg/m® ) 53
MBE - e Dl RaR oI LUSH - _ERHER
NFTEE WPC 2B EHABER  (BEHEHSHA
FERRZE (1100kg/m® ) 1831 - RN AEMRE S
N RECLE FErEHE 2 WPC RS TEREE - %—
FHE  BRPAMBAKEZERBREROALIEIR . —

CEEDRINK 2.0-2.7%K 1.2-1.7% - &1L
fﬁ%ZJﬁ. FEGRARNRBFKEMR UE
IAHF/KHERE - BliIRSESMR Z 8K MFR
- b - EEERERER A B R S A B BB 2 B M
ROl B3R - DI EVEARTEE 2B S MRS
TKEEBYE - bl B8 45 R Clemons & Ibach( 2004 )
PUK: Migneault 5 A (2009 ) ZitBgzERAE 1L - 15
R REREE VESMNERRS ZHK
He-MmERIRE ZIRE - F2HUSEAEER
ﬁ%ﬁ/\ﬂﬂﬁ—r - EBEVMREEERERSZEER

CWEEMERERASFBEREHANR BB
Eﬁ?ﬁ’ EMRREKDEARN R EEEBERES
MAER 2 M E P EL - 1HEIRY - DIERE A B S T RA
Z BRUNABELRR EREAMEREAR
ZABRRARNRRE - KO IELBEHEES
MAE - WESKEEHRS -

(11) A[E] ABS & rPS LEAIFFrREARERBES
MRl Z i E

B TIFEFNARLLAIZ ABS & PS ¥ WPC 1

WMMEZFE  NMRSHEM ZRERE - i
BENREGERESHMMEEETHE - Hb 0
ZUBERAAUMENSRE UL E SRR

TR TP B 2 48 ABS RAE PS st 2 =K
RGBT 0 - TR AR A2 - iR ZHER
RS A B REZ WPC - HESKRIGEER

T2 UREBRE RS H AR SN EE AR ABS KPS LEAIRM ERBES MK 2 BB RZKE
Table 2 Density and moisture content of wood-plastic composites with various ratios of ABS and rPS by hot
compression and injection moldings

Hot compression molding Injection molding

Specimens 5 ) . .

Density Moisture content Density Moisture content

(kg/m?) (%) (kg/m?) (%)
Neat ABS 1008 + 14° 0.41+0.01°¢ 1013 +2F 0.37 £ 0.079%*
Neat rPS 989 +13° 0.18 £0.01° 1043 + 3e** 0.13 £ 0.01**
W3P0A7 1114 +92 2.69 +0.03? 1104 + 1bed 1.73 + 0.042**
W3P1A6 1101 £+ 16* 2.68 +£0.02° 1116 + 32 1.46 + 0.060**
W3P2AS5 1103 + 12 2.58 £ 0.06® 1116 £ 32 1.31 £ 0.06b¢**
W3P3A4 1088 + §* 2.65+0.03? 1120 + 12%* 1.38 + 0.06>**
W3P4A3 1097 + 132 2.51+0.07% 1118 £2%* 1.36 + 0.06>**
W3P5A2 1089 + 6° 2.06 +0.03¢ 1097 + 24 1.19 + 0.08**
W3P6A1 1099 + 9° 2.42+0.03¢ 1110 + 32be* 1.41 £ 0.09b**
W3P7A0 1084 + 132 2.03 +0.04¢ 1101 £ 13 1.42 £ 0.07%**

Values are mean + SD (n = 5). Different letters within a column indicate significant differences among groups (p
<0.05). *p <0.05; **p < 0.01; compared with hot compression molding.
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MEBLZEEKE - MHEE 1A REBEREHMZ
MEMEO PR - 5 ABS ZBEM R GRM 30%
RHMIF ( W3P0A7 ) B - ABS Z MOR H 64.3 MP
FRIKZ 57.0 MPa - T MOE AIF 2.5 GPa =HZE
3.8GPa° AT - LEERAE PS KRERN 30% KM/ 2
EEM (W3PTA0 ) IOl L 853R - E MOR & MOE
DRI 43.4 MPa & 3.1 GPa 1R & £ 45.7 MPa & 4.2
GPa - EHIELEI B EA - R0 30% KM BE BRI F
ABS X rPS ZIEE MRS - (BENEREAR
FAETE - B - LEEA[E ABS & rPS EEAIFTEY
B2 WPC IMEME O DIRIR - 85 M PS 2R
1= 0%( W3P0A7 )IEANZE 20%( W3P2AS )i -

H MOR BEZH 57.0 MPa &% 42.3 MPa - E#
AlmEEsE ; 850 85M+P ABS KPS 2
EEABI RIS E MOE R V5 28 -

S—FHHE  USFEMESREE 2 WPC i1
ZMERME 1B P~ - AEPEIR - DI HEARE
FXBBEESME - 1Y ABS ZBEM R FIRM 30%
R#LA ( W3P0A7 ) FF - ABS Z MOR & MOE %
Pl 71.4 MP X 2.4 GPa e &2 79.5 MPa & 5.1
GPa - M rPS 900 30%7KHL A ( W3P7A0 )i -
H MOR RlIF 68.2 MPa ~P&Z 61.1 MPa - (B &
BEmAEEEE ; HEM - MOE RIFH 3.2 GPa 128

(A
100 == MOR s
1 MOE
80
= A 6
g A =
S B B o
< c Ca m
c Ca a cldp —
o D D D 40
Q b 27 o | 2 5
S 40 &
2
20
0
(8)
100 m—MOR |
A 1 MOE
B Ao A A § é
B C B B8 B
80 ° = Ch Sy Sac, ch
= ? . S %c 2F o 6 z
g N [ o 5
S 60 m
x 49
o d )
S 40 &
2
20

5 A >
EF F gF oF ¥ X &
SIS

& SRR R

1 ABRERRLEY (A) RESHEAE (B ) REAE

Fig. 1 Flexural properties of wood-plastic composites
with various ratios of ABS and rPS by compression (A)
and injection (B) moldings. Bars with different letters
indicate significant differences (p < 0.05). *p < 0.05;
**p < 0.01; compared with hot compression molding.

=3 DIBEA B R 5T A BV A T B R [E] ABS & rPS LEBIAM BB E S Z i hi &

Table 3 Tensile properties of wood-plastic composites with various ratios of ABS and rPS by hot compression and

injection moldings

Hot compression molding

Injection molding

Specimens Tensile Tensile Elongation Tensile Tensile Elongation
strength modulus at break strength modulus at break
(MPa) (GPa) (%) (MPa) (GPa) (%)

Neat ABS 29.7+2.0° 2.1+£0.1° 1.62+£0.16% 41.1+£0.2¢%*  2.0+0.0 15.84 & 3.48%**
NeatrPS  233+1.2% 25+0.0¢ 0.92+0.13¢ 39.3+£0.20*%  25+0.0° 1.98 £ 0.07°%*
W3P0A7 295+0.7* 2.9+£0.0° 1.21+£0.05° 473 +£1.09%*%  3.5+0.0%* 2.00 + 0.17%%*
W3P1A6 24.6+0.8° 29+£0.1° 0.91 £0.03¢ 473 £2.18%% 374, ]0cd%x 1.82 + 0,155
W3P2A5  23.1+0.8* 3.0+0.1% 0.76 +0.08% 45.6 & 1.230%*% 3.8 4 (,Qbck* 1.75 £ 0.13b*x
W3P3A4  193+1.6¢ 3.0+0.1° 0.69+0.06 43.7 +£0.6%** 3.8+ (,]%0%* 1.61 + 0.08%%*
W3P4A3  19.7+£0.9¢  3.0+0.0 0.68+0.03¢ 42,5+ 1.09%* 4.0+ 0.1%*%* 1.52 + 0.020%*
W3P5A2  19.0+1.5¢ 2.9+0.0° 0.69 + 0.06¢ 42.0 £ 1.0%¢%*% 3,6+ (.]cd** 1.64 + 0,050
W3P6A1  21.1£0.9%¢ 31+0.1* 0.72+0.03% 40.9 £ 0.3%**  4,0+0.]%* 1.42 £ 0.07%**
W3P7A0 232+14% 32+0.12 0.79 £ 0.04< 41.2 & 1.7%0* 374,10 1.43 +0.05%%*

Values are mean = SD (n = 5). Different letters within a column indicate significant differences among groups (p

<0.05). **p < 0.01; compared with hot compression molding.
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2 5.0 GPa- tb5 B2 45 SR #1 Poletto K& Zattera 2017 )
MASFEMRESRNEE PS REBHZH#
( Cellulose fibers ) EEM Z&ERMBL - HisH R
N0 30% M4 R B M IRE PS ZIMERE  MIES
PS ZIMEEHIEE - & - A& ABS X rPS LAl
ZHH B WPC M E M E R BB S A
Z 2783 MLL 2 MOR TREER PS ZLEAIRS
FRIE - & rPS ZARINEIE 20% ( W3P2A5 ) & - &
BM2Z MOR RIEREEEE , MESMTP ABS K
PS ZEEBIRI#E MOE SEEE R E - 1b9h - LEEER
BB rEEREmHEE s ESMRnEHET
DIEIR - DI B AP EE 2 EaMRnE
HEHRREREELRS MiERILIREZRRE
FEARDISFERBE AR EHEESHRE - KRR
REGVMABZH#EENEESEZ—BME - B
BEREBHANARZEBNRRABEREEE
MR ASENRREBVNELEBEEBIE 2 KR
R EMESESMNZMEUE ( Stark and
Matuana, 2004 ; Migneault ef al., 2009 ) °

—mMsE - AMEBESME 2 ERE
NTHEESHMABZRENE , BEY BeZ
MiEENER~REGVMEEREZREME - M
= 3 BRURERE RS ERESEEARE
EEAI rPS & ABS Z WPC It E - BRI
EROIUEIR - DI E S EE WPC B - R
N0 30%AHI A ¥ ABS Z A2 E (29.7 MPa ) &
BEFE  HNMES 29.5 MPa - A - WPC
ZIAaEREE 1PS ZEEFIIREMRIE - & PS LE
B3 30%7 ( W3P3A4 ) RIEEEERE - EAIEIR
2VERA - FEGAL PS ZIHGEE (23.3 MPa)
B4t ABS ZFTE - AHEAY - A0 30%7KH F BUBE
AIRIZRS 4L ABS K4t rPS ZINIEMEE - B1E
B ABS K rPS Z LB E i s AR SRR
EFE  HENK 29-3.2 GPa - BE - HKEE
REZHBREROLEIR B ZBRBREE
B4 ABS K #trPS B1E - HESHM P ABS X rPS
EEFIE H 2 el usa EA L TREZ PS Z LA
IRE MK = PS LEAIE 30% B RIRBEER -
EHERESVERBREREZRRE - 2%
AMBBRAEERM ZME - BURNEEBMR
BEREHLEEY -

MER - DS E S ER S 2 WPC Hiiil
BERMABEHEE R4 ABS R4L PS BE

N
(2]

EEEE Compression
[ Injection

N
o

Impact strength (kJ/mz)

(8]

Bb

B
BdljBDBd Bd Bd pd Bd.d
0,

2 DIRBR B R S A B S BB A [E] ABS K
PS EEAIAM BB ESH K 2 EHERE -
Fig. 2 Impact property of wood-plastic composites

with various ratios of ABS and rPS by compression
and injection moldings. Bars with different letters
indicate significant differences (p < 0.05).

(3 3)- ME—FTLEE LR ABS K& 1PS tbfl 2
WPC ZZFF B - ML PS AMEEBIB 0%
( W3P0A7 )& 10%( W3PIA6 ) ZEESMRIERLE -
HERHMESS 473 MPa - & - BEMRZI
R ERE rPS ZEEAIREMPRIE - & PS LEAIZE
30%7%& ( W3P3A4 ) RIEEEZEZE - L83 Pyl
B EIEARLL - BRA - WPC ZIHIE S
SEBRATEMBREEEL  HERINK 3.5-
4.0 GPa - ERWRBREFHE - FHEMEFAEE
#ABS SR 2 ERERAEBREERS - B
AN 30%AHI A KIERRIE4E ABS ZIRIRHBRE -
EHER 15.84%FF1EZE 2.00% « 2810 - ~[E) ABS &
PS EEAIRIE 5 H A B E S MRl 2 IR IR R R
HEFE HOg pSHRBEZER e il
NMERBRERTI IR  FEREREEES
MR Z A E IR B B EE - RIS
ReVFRA  FE4HFERBEESVMRGEBE

BHANAZEBURE  HEAEEEBRE
REERE EERNEREVNNELEBEESE

Z7KHI A BT ( Stark and Matuana, 2004 ; Migneault
etal., 2009 )-

LS - REIZEBRLE R AR KE S P EE
Z WPC BEREABAERNE 2 Fis - BEPLE
SROIPUSEN - DIERER BV S B MRS - 48 ABS
ZEERERS - HES 13.0kl/m? - 281 - A



M E T 25 FOREST PRODUCTS INDUSTRIES Vol.37 No.2

30%/KHI F EE AL WPC & - ABS ZEEREEBA
1ERRIEE 3.6kI/m? - B - BES MK ABS & PS
IR EHEGERERBESE  HEEBREN
B 2.3-3.1kl/m? - BEB4E PS BITMVERBZEZER - [§
SO u%m;ﬂzmETﬁﬁ*”ﬁ%ﬁEﬁ*ﬁﬂiZﬁ%
2 DRI ABS 2 EERERS - HER 22.7
kJ/m?; TR0 30%AHI A *Jﬁﬁk WPC % ABS Z
EHEBEBENARRER 3.6 kIm? E%EAMH
ZEERENE PS ZEAIR S MR - & PS EEAI
3E 20% ( W3P2AS5 ) BRIEEEZE - WHEA PS
BmBEEE -

(1I1) R[E ABS K rPS LEBIFREME A BRBIES
MRz fE S E

—mms MRS REEE AT _ESG

MBS R BN S ITE ( DMA ) BEBX O MR
SCREZBEME &8t UEBRRRAEY

A °
—— Neat ABS
T SE Neat rPS
o —— W3P0A7
@) —— W3P1A6
~ 4r W3P2A5
a —— w3P3ad
5 —— W3P4A3
S 3 —— W3P5A2
o W3P6AL
e 5l —— W3P7A0
(0]
(@]
g
S 1r
I=}
n
0 I
® *
3 I
%)
c 27
©
'_
1 -
_ o AN
Oy ¥
p

30 50 70 90 110 130 150 170
Temperature (°C)

3DARBERES N EE AR ABS K PS EEAIAR
MEBBESMR ZREEE( A )RIBEKRIEY(B )
Fig. 3 Storage modulus (A) and Tan & (B) of wood-
plastic composites with various ratios of ABS and rPS
by hot compression molding.
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