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Polypropylene Compounds for Automotive
Applications
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Engineering plastics and metals have been extensively replaced by polypropylene (PP) based materials in auto-

motive parts in order to achieve weight reductions and cost savings. To accomplish this, PP compounds which are

made from PP and other components are under intense investigation. In this paper, we review the progress of re-

search into compounding technology, improvement of mechanical properties and functionalization. Some problems

and solutions for injection molding are also summarized. Furthermore, material developments for environmental

load reduction are shown.
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1128 Fillers for PP compounds

. Silica, Titanium oxide, Magnesium oxide,
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Carbon Carbon black, Graphite, Carbon fiber
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Compound Nyron Fier, Aromatic polyamide fiber

7000

6000

c000
5000 Glass fiber
4000
3000

2000

Flexural Modulus (MPa)

Calcium carbonate
1000 [~

0 10 20 30 40 50
Filler content (wt%)

BEEMN stiffening effect of fillers

@ T Calcium

carbonate

1lpm
(a) PP/MAH-elastomer/Calcium carbonate
Izod impact strength = 11 kJ/m?

BEEEE  Dispersion position control of calcium carbonate

I A MY —ICRML 7258087 2 v — D
BEINT, BTS2 b —&2RIML 288, RS
LY LIFTS A b~ — F A4 YHISERIICEET
., —Fh. ZMLI 2 b2 —-RBRMOEEE, < b

EFRAEE 2010-1

| FElastomer — | (@)

BEEAFRY7OEL CEE&MH

10

Talcum 25wt%

&

=] 8

=

)

k=) 6

&0

=)

5]

=]

z 4 o

Q

]

(=N

g

o 2

=]

N

0 [ | Lol
1 10 100

Average particle diameter (um)

Effect of talcum diameter on Izod
impact strength

3500 -
Talcum 20wt%
£ 3000 [
S :
2]
=
S
EO 2500 -
—_ [ ]
[+
=
=
£ 2000 [
)
1500 ‘ :
0 10 20 30

Aspect ratio

BEEEEN  Effect of aspect ratio of taleum on
flexural modulus

1, 7-Octa diene-OsO4
(2 stage staining)

—TP0e

=
0.1-0.3pm
(b) PP/Elastomer/Calcium carbonate

Izod impact strength = 66 kJ/m?

Vw7 XA Tdh5PPHISEIRNIZAFAET S, 74 7—D
ENLEIC & - T BITEESZ b L. KRDY;

BV o ARITREEH L VY L kIR

W EERE P E< K5,



BEERAY7OEL EE&ME

T ZMEMEZ & B PPAORO@MIMELIZBE L Tid. DL
R 5. JOARHER O 7 5 Z MkHE & FI O 7 BPREBR 8 2317
b TE 2, EHERO N 7 2 2FIN§5Z&12&kD,
it EGEE 23 PP DRl HE £ Tl L, =y Y vb—24
WA DO BRI B 5 AN E T g, £z, &
575 B b D 72912, Rt RO 77 7 2 ket
PPHRIDBAFE A T DN TS, Fig. 3128 L7k S I
Flliife 77 7 Zn b PPAPENE. JEE ISE O R 4
INT O, ARICEOTIE, AR EE<T5ZL
12k 0. SIERBRESIEFEICE O MRRR 6 h S,

S 77 5 2500 PP DN, 0 0> 2 il b &
WA ENS, 2L, 3 VSy Y FHOH T A
MO ZB L % 72012, D& b 2 6. AR
BIROHIZH 7 ZHEZ RIS 234 F 7 4 — PR
FLLTHWSR TS, —JF. RikiEsait PPAOE
2. R OEMEETIce -y s EIN S A
T AMEMED LB SHED W L 72 9 T AMRME % difERY 12
G L. H 7 A A EEsiE crE L 720 bB, X b
5V FH Y Z—=T5~40mmODEXIZH v T4 V7 Eh
% (Fig.10)9, ZD7=, XL vy M EE T I AR
NELLS LD, ZOXVy FEHAWT, FHHBIEIZT
EIE IR A o S B 25, GHHRIZIRIC 7 5 2 AlkiE
AN EREPMET§ 5, 20770, RHEIRO/N
SWREEEZ 2 ) 2 —=2HWS6 N5 (Fig. 1),

DK 5K 7 A RAMMERIL PPRORHE. BIA IR, 7
QY FLYRED2—AD Ny P78, F
T EANDOFEHAB TN TNB A, H T 2 & PP
Mg & DR R A MR 3 2 8t BoRMEREE 2 ) 7
THEDICHETH S, FHVBZEEPPORERowE LIS
0. PPHllE& 7 AMiME & ORI OB A L L
BNET RSO RBE AL 25 (Fig.12)9, %
7. SMBREBENMC W T, H T ARRMED S A Ak
SHBTELNHEETHY ., BHEEDO TR, 517 Ak
MEDIEALZIZ X D, H T AMHED B Ic R, bt
BUE S SEH T RE S MR ORI T T 5,

Z OfthOfHMERRAL PR & LTk, S /& 2 @il

190 —

Screw for long fiber

180 -

150 —

Flexural strength (MPa)

140 -

120 1 1 1 |
Q )

Average fiber length (mm)

m Effect of screw type of injection molding
machine on flexural strength

Optimization of Higher stiffness
modified PP Longer fatigue life

BEFEEN  SEM photograph of fracture surface of
long glass fiber reinforced PP

Puller Pelletizer

T Molten PP

Glass fiber
(Roving)

G  Process for long glass fiber reinforced PP

Twin screw extruder

PP + Additives

Glass fiber

Pellet length = Fiber length

FRALZE 2010-1



wHW & U7z — R VHikfEmR t, BRETICHCHE L 72 A 1%
MhAMESRAL PPAPRL 2 E DR THI T 5,

T BT B 1 2 B

B D & 5 (I HEYHH PPAORHZ &, il 52 5
DB 5, EPHLESKRE G4 V752 F PPV
5N%, EPHEAERDOS 7 AMBEEOLFL V&5
KA % Fig. 1318 §, A1 7 ZEFIREIX, =L v
B 60wt % (UL Tl Mz /R Uy iR R Al & L
TOMRER., ZOMMTRIFICAESZ DS, L
MUBENRL, TFL Y EROBAIHN, EPILEAK
DPP & DHEMEAMET U, EPILEAKD 75ROk 1%
F3REL 5%, EPILESROR TSRS S &

4 14
L R 2 =)
, =
// &
=25 r .7 410 o
’ =]
4 —
// L
8
4 [}
g
o <
20 [ B
-4 06 <
[+
S
g
—45 <

Tg of EP part (°C)

-55

i Impact modifier
( ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

65 I I 1
20 40 60

C2/EP (wt%)

Effect of ethylene content in EP copolymer
on glass transition temperature and disper-
sion particle diameter of EP rubber

4.0 +

w
w

3.0 I I

A EOR
m EBR
¢ EPR

-30°C Notched Izod impact strength
(kJ/m?)

I I
2150 2250 2300

Flexural Modulus (MPa)

)
2050 2100 2200

BEERAY7OEL CEE&MH

MR, 5RO E OB PEI MK T 5729,
EP S EARDMERE & Bk 718D/ T v A6, TF
L Y EEN30~40wt % FEE O EP LB AR X h
52 EMnE0, FEMIZIE, ZF L UEREOW% fEE
DOEPHEASKREWIEILTZ Z&nEE L. HAEL
HifioMeER MG X h 5,
EPHLEAKIE, A THEAS I N TS 720,
PO F VY OMBSE & B35 TR DA
<. MM R Al S L COMBEDS 4 Tid v, 20
729, YR AW CEA SNz F LY T TV
HEAEK TFL VA F UV REARSED A F 0k Y
RLT 2= E RS RAI L LGRRER S Z
ERZn, AxukyRIIA Y=, ISV —
R, DTRZICED, F7 AEBIEE. PP O
Ve, VERIRSE LT 5720, BIF AP R oH %
1351213, ZORGEDERVPERE L K% (Fig. 14),
VAR, BRETEAMHRR O 72012, EEEHERG Ok
DOELANEE >TE 5, BEILOFEO-—DEL
TEBRDOMPRLARET SN TWBH, ZD7=0IZPPH
BroERIE L, SmREts ko sh b, EiEt
&, XR=ZOPPOKATFRALICKDEK SN B2, PP
BIREAAOBEDOK T, 5 2 b~ —D0EkiEok
KAEZFIZ XD, WEEEOETAEC S, 2070,
FRCEMERE 2 BOR S Ba MBHC W Tid, 1 7 2§l
HWENRTFLYRILI A v —kD KL, =FL ¥
RLT A v —OWHEILA BTS2 2 F L V-2 F
LY I7Fy—2FL Y b)) Tay s EkEEK (SEBS)
DFMAPITHOIR TS, TROEDHMDEHIZAF L
VERE, TT VAR, N TERSOMERRGEI SR
T 5, SEBSTRNIAMEIOE 1SS 5 M % Fig. 15
IZ78¢, SEBSiZ, PPEITFL VY RIT ALV —DFR
HCAAEL T D, ZOMBEREIZKD, =FL VR
LI A MY —=DMAEIEL T3 10,

20 — AEOR
® EHR
0L @ ® EBR
. ¢ EPR
E)J 40 - *
40k ° .
00 &
~60 L ! J
0 10 20 30

Comonomer content (mol%)

EOR: Ethylene-octene copolymer
EHR: Ethylene-hexene copolymer
EBR: Ethylene-butene copolymer
EPR : Ethylene-propylene copolymer

IEEEIE Improvement of impact strength by addition of metallocene elastomer

ERIEZF 2010-1



HEHERKRY SOEL E&HH

Conventlonal technology Compatlblhzatlon technology

@ magnification

=

Ethylenic Elastomer

Compatibilizer (SEBS)

IEEEEE  Compatibilization of PP/
ethylenic elastomer with SEBS

PP## DRI T4

& HEHPPAORI O R i, SIS T, Ad)
HFAGMSICHRE I NS, SHEIEE. Ko v ) »

— TR ARG L. 200°C REE OIS CUAR X474
12, SRNICEIE T A Z itk TITbha A, o
NMEZA4 Yy, 7u—<w—2r,  3), r, V), L&
&, L THEOMA DARBRPREET 556035 5,
ARTIE, ZhEDOARRBEHEDS B, Ju—~v—o, v
INLFEITA Y, W)DREX S =L EZORKIZD
Wi 3,

Tu—v—2r &3, BBMEICBND b T ORGERK
KMﬁ&%KEﬁ%T@D\54ﬁ—7—b&é@@h
Bo FORERA D= LIZONTIL, FEII0ZEA
:&bhfﬁb\@ﬁm%w%@%mﬁwb@é7u—
T0Y FNORNEERNZE>TELTHD Z ENHED
I ->TWAW, yu—7uy b OFEHZEN L. 1A
WSRO L A v o — P EIIRF 5. VERSIHR O
HME 2R 2 2 LD 7 a—v — 7 BIRADOFR B %
Fig. 16 I8 d ., Aw x LM, Fx 7Y —-ARoLvF
A=A #AOTHE XN, Fig.16 TEFKINS, AU
A ENEE ERBIR O R 2 R 2358, R
v 2 LILOBRIZIRNY, Ta—v— s EAEL kD, 7
O—v =22 LIZ< < BoT0b, AT 2 LbDig
Kk, 7a—ryay  OREIZENPET-0TH
% L% Z 05, Fig. 1712 PPHOEP HLEA KK D
WRPEKEE (IVep) & A2 c LILOBIRE RS, AT )L
Y0 EP M EH A R ERRG R 7RI, EPLEAGkO T
F L v&E (C2inEP) 1217 L. C2inEP MKW\ 15

10

200

100

Flow Mark Length (mm)

1.0 1.2 14 1.6 1.8 2.0
Die Swell at 240°C, 2432sec-1

¢Gate ¢

Do
A8 /|
L \; Flow
N~/ mark
>
N .
\\.//\J\_/ Die Swell = D/Do

BEEEN  Effect of die swell on flow mark length

22

2.0 -
C2'inEP =

30 ~ 40wt
16

14 -

L2 - 55 ~ 65wt

Die Swell at 220°C, 2432sec™!

1.0 1 1 1 |

IVep (dl/g)

Flfd| Effect of EP copolymer intrinsic viscosity
on die swell

By MERREE ORI KIZHENZ Y 2 LIRS 5, ¢
GbHH, EPLESKROMED ELIZ LD, 7u—
V=27 ODRRBHEETH 5,

WIZY TR S A4 VORE AT =X 5 & T OREIC
DWTBNS, IR 4 Vid, BRSO ARHY
ZIME T BIROERTH 5, B 6%, I EifLs
BAEMOY LR 54 v ORBGHTEZBIZ L. AR
REOEFHM (B6MA) ICk-TEIL, AFEbicki
R 2 RTFEDOHED ENFIZK > THPL T E 1D,
Fig. 18127 TL F 7 4 VI OWrii B H AR d, KT
BETANIBLUPTTI A P —=0FELLBEIHL TS
ZENb D, EEEBES SIS S h %I
¥@&%Eﬁ%&éhéﬁ\ﬁ%nﬁ$i\ﬁwﬁ

FRALZE 2010-1



Weld line

10pm

IEEELEN  SEM photograph of weld line section
(Elastomer phase was extracted by Xylene)

HZAN 2B LTS 2 b~ =2 5720

B & He TR RV IN X K 2 L [EHERE O~ i
ZALANX L, KD B2 BIRE &% (Fig. 19).
[l — A N FE 4 2 B O A FHIBIZA L 5 AT T
KA VOREDORE X, 70—~ —2 L[EBRICE R
BHEOL A v v —Rpkic kxS

B X5, Fig. 2012
27 2 VDY TV F 54 VRIS AEE AT, 7

5o
T—v—27 &3, 2T 2 LAV NSO R L
Fo4 vREMEL &5,

ZDEHIZ, AvzLhiEnt 7a—v— 23R
ERBMN, TITILFTA ATELL, W NL -8
FI7OBRICH B, ZD L — A 70OBRETEIRT 3
Fike LT, BlaKCh b7 A b~ —Ofdia & Hif
THEHERH D, TTILEFA4 Y TRIATS TS A b

=& BLULTHFROKOBIRTI Z M v —Tbh 5,
ﬁ%lazbv~®W@ﬁEEWIwF34y®ﬁDL
20 EEOBR%E Fig. 2118 T, BRI AP~ —0D

Conceptual diagram of molded article
surface just after filling in mold

Actual Surface of molded article

Groove
0.8pm

_____

BEEEEN Weld line forming process

ERIEZF 2010-1

Large
shrinkage

BEERAY7OEL CEE&MH

500

400

300

200

Weld Line Length (mm)

100

1.0

Low elasticity Ferro elasticity

Die Swell

IEEEIN Effect of die swell on weld line length

1.0

0.5

Weld Height (um)

0 :
1.5

Good

<

2.0
IV of Impact Modifier (dl/g)

m Effect of intrinsic viscosity of impact
modifier on weld height

Just after filling — Flat

<=

Small shrlnkage

11



HEHERKRY SOEL E&HH

MRk #25LX BT, YT RI4 VRIEZEL LA
WA GBIRT T Z b — OIS ORI KD, D
ERDEIMEL BB, Thbb, Hiubic k5
2R U7z, MRERRSE A S GER T 7 2 b v — DA,
U I)L NI CORAPIH S b0, T L FEEJE
U )L FEOMBERRIDOZEN N 55720 TH 5,
SHEKIZIZ BT, i 2 SANCHEA T BRI
JENIHRAET 25, ZOGHOBIRTET &, F s
feovAwy —HEOKEEKRES%T 5, BIIEED
BEWIEEA, SROADbBERICEIESMEAL, N &
WIS ARBIR & 5%, Fig. 22 18 HRIERE O 7 —
b ¥ RABHIEE ) 35 K OB AR i AR ) 1=
TE5AY 2 VIOHEART, AT 2 LA KRE M
BHE, 7 — b K ORGRERI /7 O e KR ) 2K
7%, EPHESGKROREOREIZED, 2T o)L
WaE<iEtd 5 2 e ic k., K THTBIE 2 W HE
T NWUHBRELICK WM A2 28 TE S,

60 +

P1 (Gate Pressure) (MPa)

50 : :
1.0 12 1.4 1.6 1.8

Die Swell

50 -
I
a
=3
°
5 40 -
172}
.
.’3: [ J ° ®
— [} @ °
g °
S 30
g o 2
,’l)
e
[\
A

20 Il Il Il I

1.0 1.2 1.4 1.6 1.8
Die Swell

P2(end)

P1(gate)

G Effect of die swell on resin pressure at
gate and end position

12

HEEMT 5

ek, EBEHPPAORNC A LT, R,
VL, SNTIES AR 5 Tz, EHE, Bk
PEME, A, WO M IR R RS OPERE
MRDENT NS,

INUIS—= B A FE-LEOHMIE, BEIATH
WHh3ZENL VA, PPN, RO MR
Wiz, R PPEA TR & T5T 74 v — WP
Nl hs, BETHROBKILOZDIZ, 7
T4 7 — L A THREAREAMB OB AL TN TS,
ZOMEA RIS 52012, mEREAERY AL 7 4
Y OWRMARA LN TS, Fig. 2812 KEILE A PP
TR OBREFE VI 28 AR T 19, KR E
DR B BFED PP ORI DWW TRRET L7228, R
FEAEVER MR OKBEEE TRMTE, ki,
1wt% PRI LK AZBEATEZLI2&D, 794
V- L ATORENIEEE KD, LA LEDNL, 5T
AL, KBIEEREOENPP 4525 Z L I3BIfEHE L
L T4 7=V ABEEEKT 57201213, BRI
120 ARG TR DK AKEE A SO PP & K& ISR 5
DEPEC D, ZORE. WIVE. MERRE FoHA
MIVEBED L < Bbd % 720, FAMLIZIZE > Tk
WONREETH B,

100 L IEEEEEREEEEE ®--
80
60

40

Paint Adhesion (%)

20

0@ lgp !
0 1 2

Amount of OH in Compound (wt%)

IEEEN  Effect of OH content in PP compound on
Paint adhesion

HEJHEOFERD72DIZ, 72 v 44—, FT7HDON
B~ OBHIEM B OB 2 e 2 Th D, K
TJxZVYI=FLSRY)TINTUL, R —
A—%— 1 ABS 7 u A4 EWOSEmAFHL T T
W5 BHIRMR 2 SMRIC T4 2 54, RO &R
fn & 6] CEMIZ S 5 7280, Bl & F U a6
TREBEND D, BEEmIE, T OEEEEMHL 7=
M RIGIE TR SN D BIEMEY © 75 2 i hh 328
BIEE A S AW, EEMOER ZEH$ %54,
—MENCE, BENEAT ST IA v - w2 EAR. H
IS T, SE L RIRICEfERE S NS, 20
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B THOTENIRO720, PPIRHIEE M %54
ZikAn e ST 5, BIHEFPRHOEE %54 5
Kkl LT, EEW S — RV 2RS35 ERD 5.
BEME ) — AR E, RiFERAVINE L PP EOBAIMEA
KW 728, ZORNESL WA, WIS T L
0. INEEMECHUMPME T4 5720, RINE %85
BTHUNEND D, TOFEREERT HHHlTE LT,
EEERY) TFL Y (HDPE) 27V Y FL2MEUHEE
L. ZOHIHEENEH — R 2 RES . fMEROS
BOBRE L ¢ 5 DS I R TWE, h—KV T Ty
2 OFNIEA3vol% DFRIZ 3\ C. HDPE AR IO
HITBELRIEDA107Q/ecm L ETH 2 Dizx L, HDPE
% 20vol % IR L 722 Tid, 10°Q/cm HEPUEAMES &
%, HDPERIMNZ LD, EEM A KB X ¢ 5DIZ0HE %
EMEM S — RV RA KRR I REE 559,

HEEANRERMmE LTE, 4 Y 2 bL X 2L 3n
by BT830, ¥7 =52 PPAPRIAMEH X T,
INEOEHMIZIE, WO EWENERE NS 720, —

BBEAAY7OEL D EAMH

AEAIZIE, BB A X B A8, LB TR O
WD7=8. M5 V0 RIF MR OBRFETH T
W5, H.-J. Sue 61, fuf 8 A[ 2RI D15 D % 5% % B
FE U AGRERRS A H O 723k BR % 28 ASTM D2027-05 128
HEh Tz B, Zo¥E % O THEE L7z PP
BOBGD 2 R4 Fig. 24 1289, fEOEKIZHEN,
HoxnxE—F», B (Mar) — #IX (Fish Scale)
— UJHl (Cutting) &Z1Mtd 2. HD ZikBRL Dk
Zihi & SEMBige§ % &, PPRilEA5 X fuxh, 4
Lo RBHRLTNBEZEND2S (Fig.25) ., D7
W, HEBAft L T b, PPHRIOE D &M%
WRT 2 AkE LTE, RENSIBEEM 535, Mk
DFEIRIRIE % &<+, PPEHEE 2L 2 OR MRS %
B THEDHEND B, WHAHGAlE LT, BEl
7 I ROEOEIERZRS. 0.2wt% DFRMNC LD, )
FEPRGREA30.8 5 6 0.1512{K3%$ %, Fig. 26 (=[G
7 3 FIRIROM 5D % B R 4 R4, MRl 7 2
F@RINC &0 HE D & KIEICH EL T3, #ifato

Mar Fish Scale

Cutting <

100pm

BN Evaluation of anti scratch performance of PP/Elastomer/Talcum (ASTM D7027-05)

low

Scratch Load

high

<>
10pm

IEEEE  SEM photograph of

surface area of
PP/Elastomer/Talcum
after scratching

ERIEZF 2010-1

Scratch direction
_—

PP / Elastomer / Talcum PP / Elastomer / Talcum

< Scratch test condition >
Needle :0.3mm®
Velocity :5mm/s
Distance : 50mm
Direction : MD direction
Load
(top) 10, 20, 50, 100, 150,
200, 250, 300, 350,

+ Slipping agent

: Surface
] 30pm

Cross section

A\oidlfree]

BEPEIN Effect of slipping agent on anti scratch performance

13

400, 450, 500g (bottom)
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Elastomer —3»  Low molecular weight

Cross section

HELANZ, MRhOTZ S 2 P —KAFDELT 4 1
V—FHL, GO MANRT S HEEMIEL 2.
Fig. 271225 X b~V — DR TENBRE DTV TILOE
DEMFHEFE R 2R, 52 b =D T REMEOR
DIFS . BEFAGE EM AR T, ST ROKHTT Z
b=k, BOTEOTI A MY — LU, WS
FANOEAAKE L, K4 FORESHI T3,

IRBEXE IOk il

1. BICK3BE/LHET

RO = — BT 21l e LT BIgiEs
MnFEFoNns, fEkH1 6. BOMRRIOLHrdA %
O8I R T AL Sh T b, PPAPE & B
SHRRIOALERIAHI D T L v R & SRR % Fo,
WEL HHT A2 lick D, R EREE E TO
RIS AEo ., F7 M) 2% THRHEN T3,
MRt OFE AL, BIREOARIRRE. ASab bZEE ik
155, BREDOIIETH % 2w x LK E W
BHE, STaOIREEE &L B L LBk E 5
A 505, BREPPR#E S 15 PP OWRNINC & - TERK
XN 3 (Fig. 28).

WA, R RS R TR L T HE R B 215D B o
VAR ORI U 7= el 3 H & h b, 1
RIRRED " LR B ER A H Al & LT ) v
A=A L, EREIRICIR, 8 & 272 RkE T4
RIPICHH L. BRI %82 Z &R Th %,

14

IEEEN  Effect of cross-lineked PP on cell shape
of PP foam articles

L2 FEWANC K 2 4 RTARBO & HB L T T st
MR ANDFIA T A DR EE L THI LN TED T
O, @SRRI TRET D 5. ABIZEEICE L 72 PP
HRERGWS Z 212k, 3 EORUEGFRIZIHNT
o, ML XUTPRICEN SR £ 155 2 L T RE
TH% (Fig.29).
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2mm
Foaming agent Chemical agent Super-critical fluid Super-critical fluid
Material Conventional foamable PP Conventional foamable PP Developed foamable PP
IEEEEN Cross-section photograph of injection molded foam articles
2. N F < ZA|EFREE & DE SR AN S B AESCEE 2 E O ST RO [E LR
AMFEOAGIOKEIHEIZ X 2 La & IERE MR 205, 4 FH EOFENL <. OGS
REANORIE, AN, AR L1 5 Ko — MAIEFIIRE N TNEDONEETH 572, ThHED
BRAL R IR DB RIC K 2 HbERIEPRIL & D YRS 2 B Rz TE, AEHEOAFZENEH L 5 54
WREANOIE BB L 5> TWb, ZD KD KIND e LT, PPEOT A MEIARIEEN TS, TD
. BB EHZ BT &3 A~ 2R ORI H A MEHE. PPIZPLADEO PHE N 7= A i%at T2 2 &
TN bhTab, 23 4~ ZHSEBIE I AR & 12k 0. PLADHIKGHEYE L RIEEIZSE 5 LS KB
DR SN DM %E 2 DR E§ 5 2 &2 6 ARBEINZ S — BRIEEVRL T%, PP & PLAOMRMEIRIERIZZ
Ry Za—FINTHY., A+~ ZHRENE 2 AR U<, HMIZ TV v P L2256 PLAE pm OXOR %
BifRICE ZA 22 LIk, KiEA I bk Bk E TARYI—IZ5rECL . iR, I M) »
DOHREABETH B, /54 A~ ZHDRBIIEORTY . IEFITE T 5720, RUSHEHEBLAlZ G720 72
IZAEVEEE (PLA) 137 4 L AR COFEALAEST T4 T Taky vy EEIT S Z & TPLAOHMNL
LCEDRENMEATHN S, HEIFESEICENTE, B MEK XN T3 (Fig. 30)19,
B IR O@iriA & PLA OREE AR~ OMEH A H 1T Table 3! PP PLA 7 1 A4 M EtOYE #1849, Kb
WA, MR OMEEPEAMR O, MK L3, i HHEEAE 2T a4 sk > T MER S - 4t
PP PLA
PP/PLA alloy by reactivé processing PP/PLA by mechanical blend
IEEEIN  Reactive processing of PP/PLA by using of reactive compatibilizer
(TEM photograph: Stained by RuO4, White domains are PLA)
Mechanical properties and injection moldability of PP/PLA alloy
Flexural modulus Izod impact strength*? Moldability
MPa kJ/m? Surface peeling Mold temp./ Cooling time*?
PP/PLA alloy 1000 18 Good 30°C/30
(Fine dispersion of PLA) 00 sec.
PP/PLA Blend 1300 5 P 30°C/30
(Coarse dispersion of PLA) oor sec
PLA 4000 3 Good 30°C/120sec.
PP for interior parts 1100 18 Good 30°C/30sec.

*1) Measured at 23°C, *2) Mold releasable condition with out deformation of article

F&RALFE 2010-1 15



HEHERKRY SOEL E&HH

TSR 2 Cnd, F 7285 O PPATE
ERIE DL TOHMKIERTREL 25 5T B,

Fig. 31 {2 PP PLA 7 1 A #4 K} & PLA Ojii i 24
W% /R4 ., PLARSOLA . 100 Ry HFRE O fied T
R TR E LUK P 501Ic L. 7 a4 ik
T E B EE SIS EER & B IREAVE A e L Th B,

120
100
80

60

—e— PLA/PP alloy

—O— neat PLA

40

Retention ratio of flexural strength (%)

) ) ) ) o
0 400 800 1200 1600 2000
Holding time at 50°C, 95%RH (Hr)

IEEEIN  Resistance to heat and humidity of
PP/PLA alloy and PLA

Fig. 3212 “RALRRICBE§ 2 HA TREREIZONT
DLCADRIHEMR 2 /"¢ PP/PLAT v A #F» 5 7%
&, BURO N PP & & Mk LT 10% F2 &
D BALRFBFREROHIEA KN TN D,

B Burnout

[0 Injection molding
100 [] Logistics

M Compounding

B Polymerization

80

60

40

ANANENAN

20

COz2 Relative emission rate (%)

PP compound PP/PLA

m Comparison of CO2 emission between PP
compound and PP/PLA alloy
(Self-calculated data, CO2 emission of PP
compound equals to 100%)

BbhUIC
PPN, 22 MST7 =<V 2DE &, SN,

BREEA 26, 5% Y. BEHERABIEMRO 3% T
oI BEELONS, ZThET. N—ZPPOEMN

16

reft. AL O, BIPRO#EAIZL D, PP
MR OGP A AN > T&E 72, /2. Th6 O
FFEIE. RREMATEER I K 0. fEi% OJF PRI 23 &
MIZENTEZZEIIKALNTWS, 5% ZD&
5 Kl Ak T 5 Z Lic kD, I PPADRI O
HABEIATTCO ZENMETHIEELD, N—
ZPPIZB LTI, e ONEE 2 hilfe, EP
BRORHE DR LR B A EETH D, fill
i, 7"a v 2O EES R X 5, WAL
IOV, TR bv—, 74 7-%DMEEA L, 2
VST v RSB Rkl o B2 h b,
SHERIZIZBI L ik, BURIE, MR EE» LT &
AL, WHILTH®DZ Z L2 EE 5T 5, PP
RHZ. ZOhsERSE S 5 WE T 5 2 b~ =505
BONE. JEAGIENER L -2 A L T30, &
BEIE DA EHORIFIZ LD, ZDZRICH) R A
VEEIZH B MG ->TE =, WEMTIZEDZhsD
MidaHfdsZeickn, 2, FIEMIIZXDH
LR TR ARG T 52812k, ZhET, PP
MR R LIS 28 52 72 ERED R BI % L il b %,
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